
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Washington, DC 20460 

 
 

AUTHENTICATION 
 
 
 

I, Lynn Vendinello, attest that I am the Director of the Communications Services and 
Information Division, Office of Program Support of the United States Environmental Protection 
Agency (EPA) and that the attached documents are true, correct, and compared copies of the file copies 
in my legal custody, consisting of: 

 
1. April 11, 1997. 62 Fed. Reg. 17,723, 17,730, EPA, Glyphosate; Pesticide Tolerances, Final Rule 

(to be codified at 40 C.F.R. pts. 180, 185 & 186) (8 pages). 
2. May 1, 2013. 78 Fed. Reg. 25,396, EPA, Federal Register, Glyphosate; Pesticide Tolerances, 

Final Rule (6 pages). 
3. November 24, 1999. 64 Fed. Reg. 66,108, 66,114, EPA Glyphosate, Pesticide Tolerances, Final 

Rule (to be codified at 40 C.F.R. pt. 180) (272 pages).  
4. September 27, 2002. 67 Fed. Reg. 60,934, 60,950, EPA Glyphosate, Pesticide Tolerances (to be 

codified at 40 C.F.R. pt. 180) (17 pages).  
5. November 10, 2004. 69 Fed. Reg. 65,081, 65,088, EPA, Glyphosate; Pesticide Tolerances, Final 

Rule (to be codified at 40 C.F.R. pt. 180) (323 pages). 
6. Dec. 3, 2008. 73 Fed. Reg. 73,586, EPA Glyphosate, Pesticide Tolerances (to be codified at 40 

C.F.R. pt. 180) (7 pages).  
7. May 1, 2013. 78 Fed. Reg. 25,396, 25,401, EPA Glyphosate, Pesticide Tolerances (to be codified 

in 40 C.F.R. pt. 180) (6 pages). 
8. Sept. 12, 2016. Glyphosate Issue Paper: Evaluation of Carcinogenic Potential, EPA's Office of 

Pesticide Programs (227 pages).  
9. March 7, 2018. Glyphosate, Full Bibliography of Submitted Studies, Organized by Guideline 

Number (890 pages).  
10. January 22, 2020. Glyphosate, Interim Registration Review Decision, Case Number 0178 (36 

pages).  
11. April 23, 2019. Glyphosate, Proposed Interim Registration Review Decision, Case Number 0178 

(55 pages).  
12. August 28, 2012. Guidance for Considering and Using Open Literature Toxicity Studies to 

Support Human Health Risk Assessment (16 pages).  
13. June 1986. Guidance for the Reregistration of Pesticide Products Containing Glyphosate as the 

Active Ingredient (181 pages).  
14. December 23, 1975. Letter from Taylor to Hannah (Monsanto) on Roundup EPA Reg. No. 524-

308 Your Application of Dec. 22, 1975 (5 pages).  
15. December 12, 2017. Memorandum from Akerman & Perron to Newcamp & Anderson re: 

Response to the Final Report of the Federal Insecticide, Fungicide, and Rodenticide Act 
Scientific Advisory Panel (FIFRA SAP) on the Evaluation of the Human Carcinogenic Potential 
of Glyphosate (12 pages). 

16. December 12, 2017. Memorandum from Aldridge to Perron re: Summary Review of Recent 
Analysis of Glyphosate Use and Cancer Incidence in the Agricultural Health Study (3 pages). 



17. June 2, 2009. Memorandum from Davis et al. to Leifer & Shah re: Methyl Poly(Oxyethylene) 
C8-C18 Alkylammonium Chlorides (MPOACs – JITF CST 7 Inert Ingredients). Human Health 
Risk Assessment to Support Proposed Exemption from Requirement of a Tolerance When Used 
as an Inert Ingredient in Pesticide Formulations (46 pages).  

18. June 8, 2009. Memorandum from Davis et al. to Leifer and Shah re: Alkyl Alcohol Alkoxylate 
Phosphate and Sulfate Derivatives (AAAPDs and AAASDs – JITF CST 2 Inert Ingredients). 
Human Health Risk Assessment to Support Proposed Exemption from Requirement of a 
Tolerance When Used as an Inert Ingredient in Pesticide Formulations (84 pages).  

19. July 14, 2009. Memorandum from Davis et al. to Leifer and Shah re: Alkyl Alcohol Alkoxylates 
(AAA – JITF CST 1 Inert Ingredient) Human Health Risk Assessment to Support Proposed 
Exemption from the Requirement of a Tolerance When Used as an Inert Ingredient in Pesticide 
Formulations (95 pages).  

20. April 3, 2009. Memorandum from Davis et al. to Leifer and Shah re: Alkyl Amine 
Polyalkoxylates (JITF CST 4 Inert Ingredients) (“Cluster 4”), Human Health Risk Assessment to 
Support Proposed Exemption from the Requirement of a Tolerance When Used as Inert 
Ingredients in Pesticide Formulations (94 pages).  

21. May 28, 2009. Memorandum from Davis et al. to Leifer and Shah re: Sodium and Ammonium 
Naphthalensulfonae Formaldehyde Condensates (SANFCs - JITF CST 11 Inert Ingredients) 
Human Health Risk Assessment to Support Proposed Exemption from the Requirement of a 
Tolerance When Used as Inert Ingredients in Pesticide Formulations (14 pages).  

22. October 30, 1991. Memorandum from Dykstra & Ghali to Taylor and Rossi re: Second Peer 
Review of Glyphosate (20 pages).  

23. April 20, 1998. Memorandum from Dykstra & Rowland to Morrow re: Glyphosate: Report of the 
Hazard Identification Assessement Review Committee (12 pages).  

24. January 16, 2020. Memorandum from Friedman re: Response from the Pesticide Re-Evaluation 
Division (PRD) to Comments on the Glyphosate Proposed Interim Decision (9 pages).  

25. April 18, 2019. Memorandum from Hawkins & Hanson to Nguyen re: Glyphosate: Response to 
Comments, Usage, and Benefits (PC Codes: 103601, 103604, 103605, 103607, 103608, 103613, 
417300) (31 pages).  

26. January 6, 2020. Memorandum from Miller to Olinger re: Glyphosate: Epidemiology Review of 
Zhang et al. (2019) and Leon et al. (2019) Publications for Response to Comments on the 
Proposed Interim Decision (18 pages).  

27. December 12, 2017. Memorandum from Perron et al. to Newcamp & Anderson re: Glyphosate: 
Draft Human Health Risk Assessment in Support of Registration Review (41 pages). 

28. December 12, 2017. Memorandum from Perron to Bloem & Dunbar re: Glyphosate - Systematic 
Review of Open Literature (204 pages).  

29. April 23, 2018. Memorandum from Perron to Nguyen et al. re: Glyphosate: Response to 
Comments on the Human Health Draft Risk Assessment (11 pages).  

30. December 12, 2017. Memorandum from Perron to Olinger re: Updated Statistics Performed on 
Animal Carcinogenicity Study Data for Glyphosate (13 pages).  

31. January 13, 2019. Memorandum from Perron to Peterson & Friedman re: Glyphosate: Response 
to Comments on the Proposed Interim Decision Regarding Human Risk Assessment (13 pages).  

32. October 1, 2015. Memorandum from Rowland & Middleton to Smith & Nguyen re: Glyphosate: 
Report of the Cancer Assessment Review Committee, Evaluation of the Carcinogenic Potential 
of Glyphosate, Final Report (87 pages). 

33. December 12, 2017. Memorandum from Venkateshwara to Newcamp & Anderson re: 
Glyphosate. Amended Residential Exposure Assessment for a Registration Review (18 pages).  

34. December 28, 2016. Office of Pesticide Programs' Framework for Incorporating Human 
Epidemiologic & Incident Data in Risk Assessments for Pesticides (51 pages).  



35. September 1993. Reregistration Eligibility Decision (RED) Glyphosate (291 pages).  
36. December 12, 2017. Revised Glyphosate Issue Paper: Evaluation of Carcinogenic Potential, 

EPA's Office of Pesticide Programs (216 pages).  
37. June 26, 2019. Proposed Interim Registration Review Decision, Glyphosate Extension of 

Comment Period, 30112, 30113, Federal Register, Vol. 84, No. 123 Notices (2 pages).  
38. May 6, 2019. Glyphosate Proposed Interim Registration Review Decision, 19782, 19783 Federal 

Register, Vol. 84, No. 87 Notices (2 pages).  
39. October 17, 2008. Appendix G. Bibliography of ECOTOX Papers (226 pages).  
40. October 17, 2008. Appendix H. Data Table for Accepted ECOTOX Papers (19 pages). 
41. June 15, 2017. Memorandum from James Hetrick to Neil Anderson re: Drinking Water 

Assessment for the Registration Review of Glyphosate. PC Code: 417300, 103601, 103604, 
103607, 103608, 103613, 103603, 103605, 128501; DP Barcode: 440486 (38 pages).  

42. February 6, 2014. Memorandum from Shanna Recore et al. to Thomas Bloem re: Glyphosate: 
Tier II Incident Report (127 pages).  

43. November 30, 2017. Memorandum from/to Tom Bloem re: Glyphosate. Dietary Exposure 
Analysis in Support of Registration Review (20 pages).  

44. August 23, 2019. Meeting with MAA (Moms Across America), Glyphosate Meeting Summary, 
Outside Stakeholder Meeting Notes (16 pages).  

45. April 26, 2016. Memorandum from Lynda Podhorniak to David Miller re: Analysis of Human 
Milk for Incurred Residues of Glyphosate and its Metabolites. ACB Project # B 14-46 - Updated 
from report dated September 18, 2015 (5 pages).  

46. May 9, 2011. Memorandum from Donald J. Brady to All Managers and Staff of the 
Environmental Fate and Effects Division re: Evaluation Guidelines for Ecological Toxicity Data 
in the Open Literature (66 pages).  

47. November 19, 2020. Instructions for Commenters Draft ESA Biological Evaluation for the 
Registration Review of Glyphosate (1 page).  

48. March 1, 2018. Joint Glyphosate Task Force - Use Summary Matrix (112 pages).  
49. September 8, 2015. Memorandum from James Hetrick & Amy Blankinship to Khue Nguyen & 

Neil Anderson re: Registration Review - Preliminary Ecological Risk Assessment for Glyphosate 
and its Salts (318 pages).  

50. October 22, 2015. Memorandum from Jihad Alsadek to Khue Nguyen re: Updated Screening 
Level Usage Analysis (SLUA) Report for Glyphosate Case PC#s (103601, 103604, 103607, 
103608, 103613, and 417300) (4 pages).  

51. September 25, 2014. Analytical Method for the Determination of N-Acetylglyphosate and Other 
Analytes in Various Animal Matrices Using LC/MS/MS DuPont-20009, Revision No. 1, Anne 
M. Pentz and Frederick Q. Bramble, Jr. (33 pages).  

52. February 27, 2018. Registration Review Draft Human Health and or Ecological Risk 
Assessments for Several Pesticides, 8476-8478 Federal Register, Vol. 83, No. 39, Notices (3 
pages). 

53. November 21, 2018. Memorandum from Blankinship & Bohaty to Nguyen et al. re: Response to 
Public Comments on the Preliminary Ecological Risk Assessment for Glyphosate (8 pages).  

54. February 3, 2020. Pesticide Registration Review Interim Decision for Glyphosate, 5957-5958 
Federal Register, Vol. 85, No. 22, Notices (2 pages).  

55. December 2009. Glyphosate Final Work Plan (FWP) Registration Review Case No. 0178 (7 
pages).  

56. December 1998. Reregistration Eligibility Decision (RED) Alachlor (338 pages).  
57. April 13, 1987. Inert Ingredients in Pesticide Products; Policy Statement, J.A. Moore (17 pages).  
58. January 19, 2017 (snapshot from EPA website). Pesticide Registration Manual, Chapter 8 - Inert 

Ingredients (10 pages). 



59. May 12, 1987. EPA, PRN 87-6 Inert Ingredients in Pesticide Products; Policy Statement (8 
pages). 

 

Subscribed under the penalty of perjury on this 16th day of May, 2023. 
 
 
 
 
 

 
Lynn Vendinello, Director 
Communications Services and Information 
Division Office of Program Support 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CERTIFICATION OF TRUE COPY 

 
I, Jennifer Clark, certify that I am the Associate General Counsel, General Law Office, 

Office of General Counsel, of the United States Environmental Protection Agency; that I am the 
designee of the General Counsel for the purpose of executing certifications under 40 C.F.R. sec. 
2.406; that I have duties in Washington, District of Columbia; and that the official whose signature 
appears above has legal custody pursuant to 40 C.F.R. sec. 2.406 of the original documents, copies of 
which are attached, as witnessed by my signature and the official seal of the United States 
Environmental Protection Agency. 

 
 
 
 
 
 

 
Jennifer Clark 
Associate General Counsel General 
Law Office 
Office of General Counsel 

 
Date:  



17723Federal Register / Vol. 62, No. 70 / Friday, April 11, 1997 / Rules and Regulations

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 180, 185, and 186
[OPP–300469; FRL–5598–6]

Glyphosate; Pesticide Tolerances

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: This rule establishes
permanent tolerances for residues of the
herbicide glyphosate [N-
(phosphonomethyl)glycine] in or on the
raw agricultural commodities (RACs)
corn, field, grain; corn, field, stover;
corn, field, forage; aspirated grain
fractions; sorghum, grain; sorghum,
grain, stover; and oats. The residues
from the treatment of field corn include
residues in or on field corn varieties
which have been genetically modified to
be tolerant of glyphosate. Monsanto
Company submitted petitions to EPA
under the Federal Food, Drug, and
Cosmetic Act (FFDCA) as amended by
the Food Quality Protection Act of 1996
(Pub L. 104–179) requesting the
tolerances.
EFFECTIVE DATES: These regulations
become effective April 11, 1997. Written
objections must be submitted by June
10, 1997.
ADDRESSES: Written objection and
hearing requests, identified by the
docket control number, [OPP–300469;
PP 8F3672, 8F3673, 5F4555, 6E4645],
may be submitted to: Hearing Clerk
(1900), Environmental Protection
Agency, Rm. M3708, 401 M St., SW.,
Washington, DC 20460. Fees
accompanying objections shall be
labeled ‘‘Tolerance Petition Fees’’ and
forwarded to: EPA Headquarters
Accounting Operations Branch, OPP
(Tolerance Fees), P.O. Box 360277M,
Pittsburgh, PA 15251. A copy of any
objections and hearing request filed
with the Hearing Clerk should be
identified by the docket control number
and submitted to: Public Response and
Program Resources Branch, Field
Operations Division (7506C), Office of
Pesticide Programs, Environmental
Protection Agency, 401 M St., SW.,
Washington, DC 20460. In person, bring
a copy of objections and hearing
requests to: Rm. 1132, CM#2, 1921
Jefferson Davis Highway., Arlington, VA
22202.

A copy of objections and hearing
requests filed with the Hearing Clerk
may also be submitted electronically by
sending electronic mail (e-mail) to:
oppdocket@epamail.epa.gov. Copies of
objections and hearing requests must be

submitted as an ASCII file avoiding the
use of special characters and any form
of encryption. Copies of objections and
hearing requests will also be accepted
on disks in WordPerfect in 5.1 file
format or ASCII file format. All copies
of objections and hearing requests in
electronic form must be identified by
the docket number [OPP–300469; PP
8F3672, 8F3673, 5F4555, 6E4645]. No
Confidential Business Information (CBI)
should be submitted through e-mail.
Electronic copies of objections and
hearing requests on this rule may be
filed online at many Federal Depository
Libraries. Additional information on
electronic submission can be found in
Unit XIII. of this document.
FOR FURTHER INFORMATION CONTACT: By
mail, Philip V. Errico, Product Manager,
Registration Division (H7505C), Office
of Pesticide Programs, Environmental
Protection Agency, 401 M St., SW.,
Washington, DC 20460. Office location,
telephone number and e-mail address:
Rm. 241, CM #2, 1921 Jefferson Davis
Highway., Arlington, VA, (703)–305–
6027; e-mail:
errico.philip@epamail.epa.gov.
SUPPLEMENTARY INFORMATION: In the
Federal Register of December 24, 1996
(61 FR 67804)(FRL–5576–6), EPA issued
a Notice of Filing amending petitions PP
8F3672, 8F3673, 5F4555, 6E4645 to
bring the petitions into conformity with
the Food Quality Protection Act (FQPA
of 1996). The notice contained a
summary of the petitions prepared by
the petitioner and the summary
contained conclusions and arguments to
support its conclusion that the petitions
complied with FPQA. In that notice
Monsanto Company, 700 14th Street,
NW., Suite 1100, Washington, DC 20005
proposed amending 40 CFR 180.364 by
establishing a regulation to permit
residues of the herbicide glyphosate (N-
(phosphonomethyl)glycine) resulting
from the application of the
isopropylamine salt and/or the
monoammonium salt of glyphosate in or
on the raw agricultural commodities
(RACs) field corn grain at 1.0 ppm; field
corn forage at 1.0 ppm; field corn fodder
at 100 ppm; aspirated grain fractions at
200 ppm; grain sorghum at 15 ppm;
grain sorghum fodder at 40 ppm; and
oats at 20 ppm. The notice stated that
PP 5F4555 specifically related to field
corn which had been genetically
modified to be tolerant to glyphosate.

The Agency received one comment
opposing the tolerances. The
commentor‘s objection was based on
concerns of (1) Enhanced exposure of
the public to glyphosate and other
ingredients of the Roundup
formulations, (2) greater use of

Roundup/glyphosate which will result
in adverse effects to the environment
and human health, and (3) exposure of
the public to Roundup from
consumption of the corn or the animal
product from animals fed corn. EPA‘s
response to this comment is provided
below.

The Agency determined that the
terminology for field corn grain, field
corn, forage; field corn, fodder;
aspirated grain fractions; grain sorghum,
and grain sorghum, fodder; should be
corrected to read corn, field, grain; corn,
field, stover; corn, field, forage;
aspirated grain fractions; sorghum,
grain; and sorghum, grain, stover; The
subject regulation is therefore amended
accordingly.

The data submitted in the petitions
and other relevant material have been
evaluated. The glyphosate toxicological
data listed below were considered in
support of these tolerances.

I. Toxicological Profile
1. Several acute toxicology studies

placing technical-grade glyphosate in
Toxicity Category III and Toxicity
Category IV. Technical glyphosate is not
a dermal sensitizer.

2. A 1–year feeding study with dogs
fed dosage levels of 0, 20, 100, and 500
milligrams/kilogram/day (mg/kg/day)
with a no-observable-effect level (NOEL)
of 500 mg/kg/day.

3. A 2–year carcinogenicity study in
mice fed dosage levels of 0, 150, 750,
and 4,500 mg/kg/day with no
carcinogenic effect at the highest dose
tested (HDT) of 4,500 mg/kg/day.

4. A chronic feeding/carcinogenicity
study in male and female rats fed dosage
levels of 0, 3, 10, and 31 mg/kg/day
(males) and 0, 3, 11, or 34 mg/kg/day
(females) with no carcinogenic effects
observed under the conditions of the
study at dose levels up to and including
31 mg/kg/day HDT (males) and 34 mg/
kg/day HDT (females) and a systemic
NOEL of 31 mg/kg/day HDT (males) and
34 mg/kg/day HDT (females). Because a
maximum tolerated dose (MTD) was not
reached, this study was classified as
supplemental for carcinogenicity.

5. A chronic feeding/carcinogenicity
study in male and female rats fed dosage
levels of 0, 89, 362, and 940 mg/kg/day
(males) and 1, 113, 457, and 1,183 mg/
kg/day (females) with no carcinogenic
effects noted under the conditions of the
study at dose levels up to and including
940/1,183 mg/kg/day (males/females)
HDT and a systemic NOEL of 362 mg/
kg/day (males) based on an increased
incidence of cataracts and lens
abnormalities, decreased urinary pH,
increased liver weight and increased
liver weight/brain ratio (relative liver
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weight) at 940 mg/kg/day (males) HDT
and 457 mg/kg/day (females) based on
decreased body weight gain 1,183 mg/
kg/day (females) HDT.

6. A developmental toxicity study in
rats given doses of 0, 300, 1,000, and
3,500 mg/kg/day with a developmental
NOEL of 1,000 mg/kg/day based on an
increase in number of litters and fetuses
with unossified sternebrae, and decrease
in fetal body weight at 3,500 mg/kg/day,
and a maternal NOEL of 1,000 mg/kg/
day based on decrease in body weight
gain, diarrhea, soft stools, breathing
rattles, inactivity, red matter in the
region of nose, mouth, forelimbs, or
dorsal head, and deaths at 3,500 mg/kg/
day HDT.

7. A developmental toxicity study in
rabbits given doses of 0, 75, 175, and
350 mg/kg/day with a developmental
NOEL of 175 mg/kg/day (insufficient
litters were available at 350 mg/kg/day
to assess developmental toxicity); a
maternal NOEL of 175 mg/kg/day based
on increased incidence of soft stool,
diarrhea, nasal discharge, and deaths at
350 mg/kg/day HDT.

8. A multigeneration reproduction
study with rats fed dosage levels of 0,
3, 10, and 30 mg/kg/day with the
parental no-observed-effect level/lowest
observed effect level (NOEL/LOEL) 30
mg/kg/day HDT. The only effect
observed was an increased incidence of
focal tubular dilation of the kidney
(both unilateral and bilateral combined)
in the high-dose male F3b pups. Since
the focal tubular dilation of the kidneys
was not observed at the 1,500 mg/kg/
day level HDT in the rat reproduction
study discussed below, but was
observed at the 30 mg/kg/day level HDT
in the three-generation rat reproduction
study the latter was a spurious rather
than glyphosate-related effect.
Therefore, the parental and reproductive
(pup) NOELs are 30 mg/kg/day.

9. A two generation reproduction
study with rats fed dosage levels of 0,
100, 500, and 1,500 mg/kg/day with a
systemic NOEL of 500 mg/kg/day based
on soft stools in F0 and F1 males and
females at 1,500 mg/kg/day HDT and a
reproductive NOEL 1,500 mg/kg/day
HDT.

10. Mutagenicity data included
chromosomal aberration in vitro (no
aberrations in Chinese hamster ovary
cells were caused with and without S9
activation); DNA repair in rat
hepatocyte; in vivo bone marrow
cytogenic test in rats; rec-assay with B.
subtilis; reverse mutation test with S.
typhimurium; Ames test with S.
typhimurium; and dominant-lethal
mutagenicity test in mice (all negative).

II. Dose Assessment Response

1. Reference Dose (RfD). The RfD
represents the level at or below which
daily aggregate dietary exposure over a
lifetime will not pose appreciable risks
to human health. The RfD is determined
by using the toxicological end point or
the NOEL for the most sensitive
mammalian toxicological study. To
assure the adequacy of the RfD, the
Agency uses an uncertainly factor in
deriving it. The factor is usually 100,
based on the assumption that certain
segments of the human population
could be as much as 100 times more
sensitive than the species represented
by the toxicology. The Agency has
determined a RfD of 2.0 mg/kg/day
based on the maternal toxicity NOEL of
175 mg/kg/day from the developmental
study with rabbits. The LOEL of 350
mg/kg/day HDT was based on treatment
related findings of diarrhea, nasal,
discharge, and death (62.5% of the does
died by gestation day 21).
Developmental toxicity was not
observed at any dose tested.

2. Carcinogenicity classification. The
carcinogenic potential of glyphosate was
first considered by a panel, then called
the Toxicology Branch AD Hoc
Committee, in 1985. The Committee, in
a consensus review dated March 4,
1985, classified glyphosate as a Group C
carcinogen based on an increased
incidence of renal tumors in male mice.
The Committee also concluded that
dose levels tested in the 26–month rat
study were not adequate for assessment
of glyphosate’s carcinogenic potential in
this species. These findings, along with
additional information, including a
reexamination of the kidney slides from
the long-term mouse study, were
referred to the FIFRA Scientific
Advisory Panel (SAP). In its report
dated February 24, 1986, SAP classified
glyphosate as a Group D Carcinogen
(inadequate animal evidence of
carcinogenic potential). SAP concluded
that, after adjusting for the greater
survival in the high-dose mice
compared to concurrent controls, that
no statistically significant pairwise
differences existed, although the trend
was significant.

The SAP determined that the
carcinogenic potential of glyphosate
could not be determined from existing
data and proposed that the rat and/or
mouse studies be repeated in order to
classify these equivocal findings. On
reexamination of all information, the
Agency classified glyphosate as a Group
D Carcinogen and requested that the rat
study be repeated and that a decision on
the need for a repeat mouse study

would be made upon completion of
review of the rat study.

Upon receipt and review of the
second rat chronic feeding/
carcinogenicity study, all toxicological
findings for glyphosate were referred to
the Health Effects Division
Carcinogenicity Peer Review Committee
on June 26, 1991, for discussion and
evaluation of the weight of evidence on
glyphosate with particular emphasis on
its carcinogenic potential. The Peer
Review Committee classified glyphosate
as a Group E (evidence of
noncarcinogenicity for humans), based
upon lack of convincing carcinogenicity
evidence in adequate studies in two
animal species. This classification is
based on the following findings: (1)
None of the types of tumors observed in
the studies (pancreatic islet cell
adenomas in male rat, thyroid c-cell
adenomas and/or carcinomas in male
and female rats, hepatocellular
adenomas and carcinomas in male rats,
and renal tubular neoplasms in male
mice) were determined to be compound
related; (2) glyphosate was tested up to
the limit dose on the rat and up to levels
higher than the limit dose in mice; and
(3) there is no evidence of genotoxicity
for glyphosate.

III. Non-Dietary (Residential and Other
Non-Occupational) Exposure
Assessment

Glyphosate is registered for use on
non-food sites such as around
ornamental, shade trees, shrubs, walks,
driveways, flowerbeds, home lawns,
farmsteads including building
foundations, along and in fences, in dry
ditches and canals, along ditchbanks,
farm roads, shelterbelts, forestry,
Christmas trees, and industrial sites and
other noncrop or industrial areas such
as airports, lumber yards, manufacturing
sites, utility substations, parking areas,
petroleum tank farms, and pumping
station.

Margins of Exposure (MOE’s) are
determined for non-dietary exposure
based on toxicological endpoints and
measured or estimated exposures. Since
glyphosate is a group E chemical
(evidence of non-carcinogenicity for
humans), the 21 day dermal study
lacked any observable effects at the limit
dose, and no adverse effects were
observed in developmental toxicity
studies in rats up to 1,000 mg/kg/day
and rabbits up to 175 mg/kg/day, no
toxicological endpoints are applicable.
Because available data indicated no
evidence of significant toxicity via the
dermal or inhalations routes, MOE‘s
were not calculated and risk
assessments are not required for non-
occupational (residential uses).
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Some glyphosate end-use products
(non ‘‘homeowner’’ uses only) are in
Toxicity Categories I and II for dermal
and eye irritation and have been
associated with illness or injuries
related to skin or eye irritation. Under
the protective clothing requirements of
the Worker Protection Standards (WPS),
handlers of these products are expected
to be adequately protected.

IV. Dietary Exposure Assessment

The use of a pesticide may result
directly or indirectly, in residues in
food. Primary residues or indirect/
inadvertent residues in the agricultural
commodities harvested from the crop
cultured with the aid of pesticide are
determined by chemical analysis. To
account for the diversity of growing
conditions, culture practices, soil types,
climatic conditions, crop varieties and
method of use of the pesticide, data
from studies that represent the resulting
commodities are collected and
evaluated to determine an appropriate
level of the residue that would not be
exceeded if the pesticide is used as
represented in the studies. Available
field trial data for glyphosate support
these tolerances. However, because of
the recent imposition of additional field
trial data for specific geographical
representation, additional field trial data
are required for corn and grain sorghum.
Because insufficient time has elapsed
since imposition of these requirements
the petitioner is being granted
conditional registrations while
obtaining the data. The conduct of the
field trial and guidelines for
determining the residues are given in
EPA ‘‘OPPTS Test Guidelines, Series
860, Residue Chemistry, August 28,
1996. See Federal Register, 61 FR
44308–44311 for availability of
document.

The nature of the residue in plants
and animals is adequately understood
and consists of the parent, glyphosate.
The Agency has decided that only
glyphosate parent is to be regulated in
plant and animal commodities and that
the major metabolite, AMPA
(aminomethylphosphonic acid) is not of
toxicological concern regardless of its
levels in food.

Secondary residues in animal
commodities are expected from these
uses. However, the established livestock
tolerances are adequate to cover
secondary residues which may result
from feeding field corn (both
conventional and genetically modified),
and sorghum commodities with
residues of glyphosate to animals. Since
no U.S. registration has been proposed
for oats, it has been concluded that oat

feed items are not likely to enter
channels of trades in the United States.

V. International Harmonization
Codex MRL‘s for the residues of

glyphosate exist in maize and the straw
and fodder, dry cereal grains at 0.1 and
100 ppm respectively. Mexican limits
on maize exist at 0.1 ppm. Canadian
limits on all other food crops exist at 0.1
ppm. MRL‘s of 20 ppm, 10 ppm, and 0.1
ppm on oats are established/pending for
CODEX, Canada, and Mexico,
respectively. Codex MRLS were
established based on preplant/
preemergent use of glyphosate and are
identical to the existing tolerances for
these crops under the same us
conditions in the United States. The
increased tolerances now being
proposed on corn and sorghum are
based on new preharvest uses of
glyphosate in the United States. The
import tolerance being proposed for oats
is being proposed to harmonize with
other international MRL’s. The Agency
suggests the petitioner consider
providing all relevant studies to Codex
once the U.S. tolerances are established
in order that the Codex MRLs may be
amended to accommodate the use needs
of the United States.

Adequate enforcement methods are
available for analysis of residues of
glyphosate in or on plant commodities.
These methods include GLC (Method I
in Pesticides Analytical Manual (PAM)
II; the limit of detection is 0.05 ppm).
and HPLC with fluormetric detection.
Use of the GLC method is being
discouraged due to lengthiness of the
procedure. The HPLC method has
undergone successful Agency validation
and has been published in PAM II. A
GC/MS method for glyphosate in crops
has also been validated by the Agency.
This method has not yet been submitted
for publication in PAM II.

VI. Aggregate Exposure Assessment
1. Acute dietary. There is no concern

for acute effects due to dietary exposure
to glyphosate.

2. Chronic dietary. Using the Dietary
Risk Evaluation System (DRES), a
routine chronic exposure analysis was
performed for glyphosate. The chronic
analysis for glyphosate is a worst case
estimate of dietary exposure with all
residues at tolerance levels and 100% of
the commodities assumed to be treated
with glyphosate.

3. Drinking water. In examining
aggregate exposure, FQPA directs EPA
to consider available information
concerning exposures from the pesticide
residue in food and all other non-
occupational exposures. The primary
non-food sources of exposure the

Agency looks at include drinking water
(whether from groundwater or surface
water), and exposure through pesticide
use in gardens. lawns, or buildings
(residential and other indoor uses).

The lifetime health advisory and
maximum contaminant level (MCL), for
glyphosate are the same and given as
700 parts per billion in the U.S. EPA
Office of Drinking Water‘s ‘‘Drinking
Water Health Advisory; Pesticides.’’
Environmental Fate data for glyphosate
indicate little potential for the7
chemical to migrate to ground water, but
some potential for residues to migrate to
surface waters. Glyphosate is not highly
mobile and not persistent in a soil or
water environment. Because the Agency
lacks sufficient water-related exposure
data to complete a comprehensive
drinking water risk assessment for many
pesticides, EPA has commenced and
nearly completed a process to identify a
reasonable yet conservative bounding
figure for the potential contribution of
water related exposures to the aggregate
risk posed by a pesticide. In developing
the bounding figure, EPA estimated
residue levels in water for a number of
specific pesticides using various data
sources. The Agency then applied the
estimated residue levels, in conjunction
with appropriate toxicological
endpoints (RfD‘s or acute dietary
NOEL‘s) and assumptions about body
weight and consumption, to calculate,
for each pesticide, the increment of
aggregate risk contributed by
consumption of contaminated water.
While EPA has not yet pinpointed the
appropriate bounding figure for
consumption of contaminated water, the
ranges the Agency is continuing to
examine are all below the level that
would cause glyphosate to exceed the
RfD if the tolerances being considered in
this document were granted. The
Agency has therefore concluded that the
potential exposures associated with
glyphosate in water, even the higher
levels the Agency is considering as a
conservative upper bound, would not
prevent the Agency from determining
that there is a reasonable certainty of no
harm if the tolerance is granted.

4. Non occupational (residential) and
non-dietary. Glyphosate is registered for
residential uses. As part of the hazard
assessment process, the Agency reviews
the available toxicological database to
determine the endpoints of concern. For
glyphosate, the Agency does not have a
concern for acute, short-term, or
intermediate occupational or residential
risk since the available data do not
indicate any evidence of significant
toxicity by the dermal or inhalation
routes, or from a 1 day or single event
exposure by the oral route. Therefore, an
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acute, a short-term, or intermediate-term
occupational or residential risk
assessment was not required.

As part of the hazard assessment
process it was determined that a chronic
residential assessment was not
necessary. The exposures which would
result from the use of glyphosate were
determined to be of an intermittent
nature. The frequency and duration of
these exposures do not exhibit a chronic
exposure pattern. The exposures do not
occur often enough to be considered a
chronic exposure i.e., a continuous
exposure that occurs for at least several
months. Therefore, residential
exposures were not aggregated with
dietary exposures in estimating chronic
risk.

6. Cumulative exposure to substances
with common mechanism of toxicity.
Section 408 (b)(2)(D)(v) requires that,
when considering whether to establish,
modify, or revoke a tolerance, the
Agency consider ‘‘available
information’’ concerning the cumulative
effects of a particular pesticide‘s
residues and ‘‘other substances that
have a common mechanism of toxicity.’’
The Agency believes that ‘‘available
information’’ in this context might
include not only toxicity, chemistry,
and exposure data, but also scientific
policies and methodologies for
understanding common mechanisms of
toxicity and conducting cumulative risk
assessments. For most pesticides,
although the Agency has some
information in its files that may turn out
to be helpful in eventually determining
whether a pesticide shares a common
mechanism of toxicity with any other
substances, EPA does not at this time
have the methodologies to resolve the
complex scientific issues concerning
common mechanism of toxicity in a
meaningful way. EPA has begun a pilot
process to study this issue further
through examination of particular
classes of pesticides. The Agency hopes
that the results of this pilot process will
increase the Agency‘s scientific
understanding of this question such that
EPA will be able to develop and apply
scientific principles for better
determining which chemicals have a
common mechanism of toxicity and
evaluating the cumulative effects of
such chemicals. The Agency anticipates,
however, that even as its understanding
of the science of common mechanisms
increases, decisions on specific classes
of chemicals will be heavily dependent
on chemical specific data, much of
which may not be presently available.

Although at present the Agency does
not know how to apply the information
in its files concerning common
mechanism issues to most risk

assessments, there are pesticides as to
which the common mechanisms issues
can be resolved. These pesticides
include pesticides that are
toxicologically and structurally
dissimilar to existing chemical
substances (in which the Agency can
conclude that it is unlikely that a
pesticide shares a common mechanism
of activity with other substances) and
pesticides that produce a common toxic
metabolite (in which case common
mechanism of activity will be assumed).

EPA does not have, at this time,
available data to determine whether
glyphosate has a common mechanism of
toxicity with other substances or how to
include this pesticide in a cumulative
risk assessment. Unlike other pesticides
for which EPA has followed a
cumulative risk approach based on
common mechanism of toxicity,
glyphosate does not appear to produce
a toxic metabolite produced by other
substances. For the purposes of this
tolerance action, therefore EPA has not
assumed that glyphosate has a common
mechanism of toxicity with other
substances. A condition of the
registrations associated with these
tolerances will be that the registrant will
provide common mechanism data in a
timely manner when and if the Agency
asks for it. After EPA develops
methodologies for more fully applying
common mechanism of toxicity issues
to risk assessments, the Agency will
develop a process (either as a part of the
periodic review of pesticides or
otherwise) to reexamine those tolerance
decisions made earlier.

VII. Determination of Safety for the U.S.
Population and Nonnursing Infants

Using the Dietary Risks Evaluation
System (DRES) a chronic analysis was
based on 100% of the crop treated and
all residues at tolerance levels. Based on
the dietary risk assessment the proposed
uses utilize 0.115% of the RfD for U.S.
population; 0.189% of the RfD for non-
nursing infants under 1 year old; 0.84 of
the RfD for nursing infants under 1 year
old; 0.866% of the RfD for children 1 to
6 years old; and 0.443% of the RfD for
children 7 to 12 years old. Total
aggregate exposure from glyphosate
residues in food, taking into account
existing and proposed uses, uses 1% of
the RfD for the overall U.S. population
and nursing infants: 3% of the RfD for
nonnursing infants under 1 year old and
children 1 to 6 years old; 3%; and 2%
of the RfD for children 7 to 12 years old.
An additional risk assessment for
residential uses was not required
because of no evidence of significant
toxicology via dermal or inhalation
routes. Even though the Agency has not

pinpointed the appropriate bounding
figure for consumption of contaminated
water, the ranges the Agency is
continuing to examine are all below the
level that would cause glyphosate to
exceed the RfD. EPA concluded that
there is reasonable certainty that no
harm will occur from aggregate
exposure to glyphosate.

VIII. Determination of Safety for Infants
and Children

FFCDA section 408 provides that EPA
shall apply an additional tenfold margin
of exposure (safety) for infants and
children in the case of threshold effects
to account for pre-and post-natal
toxicity and the completeness of the
database unless EPA determines that a
different margin of exposure (safety)
will be safe for infants and children.
Margins or exposure (safety) are often
referred to as uncertainty (safety)
factors. EPA believes that reliable data
support using the standard margin of
exposure (usually 100x for combined
inter- and intra-species variability) and
not the additional tenfold margin of
exposure when EPA has a complete data
base under existing guidelines and
when the severity of the effect in infants
and children or the potency or unusual
toxic properties of a compound do not
raise concerns regarding the adequacy of
the standard margin of exposure.

Risk to infants and children was
determined by the use of two
developmental toxicity studies in rats
and rabbits and the two-generation
reproduction study in rats discussed
below. The developmental toxicity
studies evaluates the potential for
adverse effects on the developing
organism resulting from exposure
during prenatal development. The
reproduction study provides
information relating to effects from
exposure to the chemical on the
reproductive capability of both (mating)
parents and on systemic toxicity.

The toxicological database for
evaluating pre- and post-natal toxicity
for glyphosate is considered to be
complete at this time. In the rabbits, no
developmental toxicity was observed at
doses where significant maternal
toxicity was noted (death and clinical
signs at 350 mg/kg/day, highest dose
tested HDT. In the rat developmental
toxicity study, maternal (systemic)
toxicity was noted at 3,500 mg/kg/day,
HDT as diarrhea, decreased mean body
weight gain, breathing rattles, inactivity,
red matter around the nose and mouth,
and on forelimbs and dorsal head,
decreases in total implantations/dam
and inviable fetuses/dam and death
(24% of the group). The developmental
(pup) NOEL is 1,000 mg/kg/day. The
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developmental (pup) toxicity was
exhibited only in the high dose as
increased numbers of litters and fetuses
with unossified sternebrae, and
decreased mean fetal body weights.
However, these developmental effects
were assumed to be due to the extreme
maternal toxicity. No effects on
reproductive parameters were observed.

In the rat two-generation reproduction
study, parental toxicity was observed at
1,500 mg/kg/day as soft stools,
decreased food consumptions and body
weight gain. The developmental (pup)
toxicity was also only exhibited at 1,500
mg/kg/day as decreased body weight
gain of the F1a, F2a, and F2b male and
female pups during the second and
third weeks of lactation.

The RfD is based on the NOEL for
maternal toxicity in the rabbit
developmental study. No developmental
effects were noted in the study. In the
rat developmental study effects were
noted only at 20x higher than the NOEL
used for the RfD. No pre- or post-natal
effects were seen in any study absent
maternal toxicity. In the rat
reproduction study developmental
effects were noted at 5x the NOEL used
for the RfD. The Agency does not
believe the effects seen in these studies
are of such concern to require an
additional safety factor. Accordingly,
the Agency believes the RfD has an
adequate margin of protection for
infants and children. The percent RfD
utilized by glyphosate is from 1% for
nursing infants (less than 1 year old) to
3% for non-nursing infants and children
1 to 6 years old. EPA concluded that
there is reasonable certainty that no
harm will occur to infants and children
from aggregate exposure to glyphosate.

IX. Other Considerations

Endocrine effects. No specific tests
have been conducted with glyphosate to
determine whether the chemical may
have an effect in humans that is similar
to an effect produced by a naturally
occurring estrogen or other endocrine
effects. However, there are no
significant findings in other relative
toxicity studies, i.e., teratology and
multi-generation reproductive studies
which would suggest that glyphosate
produces these kinds of effects.

X. Data Gaps

Data desirable but lacking for these
tolerances include specific geographic
representative grain sorghum and corn
field residue trials. Because of
insufficient time since the imposition of
additional data requirements the
Agency is requiring that this data be
submitted as a condition of registration.

Based on the information cited above,
the Agency has determined that the
establishment of these tolerances by
amending 40 CFR part 180 will be safe,
therefore the tolerances are established
as set forth below.

In addition to the time-limited
tolerances being amended, since for
purposes of establishing tolerances
FQPA has eliminated all distinctions
between raw and processed food, EPA is
combining the tolerances that now
appear in §§ 185.3500 and 186.3500
with the tolerances in § 180.364 and is
eliminating §§ 185.3500 and 186.3500.

XI. Response to Comment
The one commenter raised several

concerns regarding these tolerances.
1. Increased exposure. The

commenter was concerned that approval
of these tolerances would lead to
increased exposure to glyphosate
because it would enhance Monsanto‘s
ability to market glyphosate-tolerant
corn and thus use glyphosate. The
commentor argued that therefore
approval of the tolerances would not
protect the public health rather it would
increase risk.

EPA response. Approval of these
tolerances may lead to higher exposure
the glyphosate residues. That is the case
when ever EPA approves a new
tolerance. The question before EPA in
ruling on a tolerance petition is whether
the tolerance meets the FFDCA‘s safety
standard. As detailed above, EPA has
concluded that these tolerances do meet
the reasonable certainty of no harm
standard. This standard requires
consideration of exposure to glyphosate
from existing uses as well as exposure
from the uses covered by the tolerances
in the petition before EPA.

2. Glyphosate residues in foods
derived from animals. The commenter
asked EPA to confirm that the major
route of exposure resulting from these
tolerances would be from foods derived
from animals. The commenter also
asked how the tolerances would effect
the level of glyphosate residues in
animal feeds and what percentage of
glyphosate treated corn would be
consumed by humans.

EPA response. The nature of
glyphosate residue in plants and
animals has been explored by various
studies that have been reviewed by the
Agency. A separate peer review
committee ‘‘Metabolism Committee’’
evaluated glyphosate plant and animal
commodities and decided that the major
metabolite is not of toxicological
concern regardless of its level in food.
Due to the use pattern of glyphosate,
secondary residues in animal
commodities are expected. Corn grain,

forage, fodder, and aspirated grain
fractions are animal feed items. Based
on the proposed tolerances on aspirated
grain fractions, corn stover, forage, and
grain, the dietary burden of at most 78
ppm glyphosate residue in/on corn
commodities, (if all corn commodities
(including corn genetically altered to be
tolerant to glyphosate) are fed)) will be
covered by the tolerances currently
established on meat, milk, eggs, and
livestock commodities including the
recently (April 5, 1996, 61 FR
15192)(FRL–5351–1), established
tolerances on kidney of cattle, goats,
hogs, horses, poultry, and sheep at 4
ppm. A chronic (long-term) dietary
exposure analysis (DRES) was
performed for the use of glyphosate in/
on corn. The Agency used the following
conservative (worst-case) assumptions:
all corn (including genetically altered
corn) would have the same tolerance
level residues, and that 100 percent of
the crop is treated. It is not believed that
actual residues would reach tolerance
levels, or that 100 percent of the total
corn crop would be treated with
glyphosate. The Agency feels that the
risk to human health does not exceed a
level of concern (100%) due to the
percent of the RfD using the ‘‘worst
case’’ assumptions. These dietary risk
numbers include corn consumed
directly by humans, plus meat, milk and
eggs from which animals consumed
corn raw agricultural commodities as
feed. Published and proposed
glyphosate tolerances result in the
following percents of the RfD used: 1%
for the overall U.S. population and
nursing infants, 2% for children (7 to 12
years old), and 3% non-nursing infants
less than 1 year old and children (1 to
6 years old).

3. Toxicology concerns. The
commenter challenged Monsanto’s
assertions that glyphosate was of low
toxicity. The commenter cited the fact
that glyphosate ranked number 3 in
California for acute illnesses in
agriculture from 1984–1990. The
commenter claimed that glyphosate is a
skin and eye irritant, a possible
carcinogen, a mutagen, and a
reproductive toxicant. In support of
glyphosate‘s carcinogenicity, the
commenter claimed that one of the
metabolites or breakdown products of
glyphosate is formaldehyde and the
commenter asserted that formaldehyde
is a carcinogen, mutagen, and
reproductive toxicant.

Additionally, the commenter claimed
that a study showed that glyphosate
decreased lung function and that studies
showed that glyphosate inhibits
enzymes involved in the detoxification
of chemicals.
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4. Acute illnesses and skin and eye
irritation—EPA response. Data indicate
that technical-grade glyphosate is in
Toxicity Category III and Toxicity
Category IV and that technical
glyphosate is not a dermal sensitizer.
Some formulations of glyphosate are in
Category I and II where skin and eye
irritation were associated with acute
illnesses. Some of these formulations
are being phased out of the U.S. market.
Handlers and users of remaining
formulations in Category I and II are
expected to be adequately protected by
the protective clothing requirements of
the Worker Protection Standards (WPS).
Data reviewed by the Agency on current
formulations place these formulations in
Toxicity Category III and IV.

5. Carcinogen, mutagen and
reproductive toxicity—EPA response.
Data indicate that glyphosate is a group
E carcinogen (evidence of
noncarcinogenicity for studies in
humans, causes no pre- or post-natal
effects in any study absent maternal
toxicity, and is not a mutagen (refer to
toxicology discussion above for a
detailed discussion of carcinogenicity,
reproductive, developmental and
mutagenicity testing).

6. Formaldehyde—EPA response.
Available rat metabolism data, residue
data, and environmental data indicate
that the major metabolite of glyphosate
is AMPA which is further degraded by
soil microbes to CO2. The Agency has
determined that AMPA is not of
toxicological concern. (Glyphosate
Reregistration Eligibility Decision (RED)
issued by EPA September 1993).
Available data do not indicate that
formaldehyde is a metabolite or a
degradate of glyphosate.

7. Decreased lung function—EPA
response. Data reviewed by the Agency
for glyphosate formulations for acute
inhalation place most glyphosate
formulations in Toxicity Category III
and IV for acute inhalation. The Agency
believes that handlers of these
formulations and any formulations that
may be Toxicity Category I or II are
expected to be adequately protected by
the protective clothing required by
WPS.

8. Interference with enzymes—EPA
response. The mode of action for
glyphosate does involve interference
with enzymes that result in the death of
plants by inhibiting the biosynthesis of
aromatic amino acids which along with
other biochemical changes results in the
death of plants. This is a common mode
of action for various pesticides, but the
Agency has no information that
indicates that the handling or ingestion
of glyphosate in small amounts result in

interference with enzymes in the human
body.

9. Inert Ingredients. The commentor
also contended that EPA must examine
the toxicity of the inert ingredients in
glyphosate products in setting these
tolerances.

EPA response. These tolerances
establish maximum legal levels of
residues of the active ingredient
glyphosate that can be present in certain
foods. These tolerances do not legalize
any inert ingredients in glyphosate
products. If a pesticide product also
contains inert ingredients, those inert
ingredients must have tolerances or
exemptions from the requirement or
their presence in food will render the
food adulterated. Before approving a
pesticide registration under the Federal
Insecticide, Fungicide, and Rodenticide
Act, 7 U.S.C. 136 et seq., EPA checks to
make sure that all needed tolerances or
exemptions are in place. All inerts
present in current glyphosate
formulations for use on food crops
either have tolerances or exemptions
from tolerances. Additionally, under the
FIFRA registration process, EPA
evaluates the potential risks posed by
inert ingredients. The Agency requires a
full disclosure of inert ingredients for
each Roundup formulation to determine
acute toxicity such as acute eye, skin,
inhalation, and dermal sensitization.
Refer to previous discussions on skin,
eye, and acute inhalation for discussion
of formulations.

10. Persistence in soil. The
commenter claimed that glyphosate
persists in soils from 3 to 141 days.

EPA response. Data from background
field dissipation trials from eight sites
show that the median half-life (DT50)
for glyphosate applied at maximum use
rates was 13.9 days with a range of 2.6
(Texas) to 140.6 (Iowa) days. Acceptable
aerobic soil, aerobic aquatic, and
anaerobic aquatic metabolism studies
demonstrate that under those conditions
at 25 °C in the laboratory, glyphosate
degrades rapidly with half-lives of
approximately 2,7, and 8 days
respectively. The reported half-lives
from the field studies conducted in the
coldest climates, i.e. Minnesota, New
York, and Iowa, were the longest at 28.7
days, 127.8 days, and 140.6 days
respectively indicating that glyphosate
residues in the field are somewhat more
persistant in cooler climates as opposed
to milder ones (Georgia, California,
Arizona, Ohio, and Texas. AMPA was
the major degradate in all studies.
AMPA has been determined to not be of
toxicological concern. (Glyphosate
Reregistration Eligibility Decision (RED)
issued by EPA September, 1993).

11. Environmental effects. The
commenter also claimed that data was
lacking regarding glyphosate‘s toxicity
to soil invertebrates, reptiles, and
amphibians.

EPA response. Environmental Effects
are considered under FIFRA. In
examining glyphosate under FIFRA the
Agency required several tests with
mammals; acute tests to birds, fish,
aquatic invertebrates, and bees;
subacute dietary testing on birds; avian
reproduction; and chronic testing on
freshwater fish and freshwater
invertebrates. Data submitted to and
reviewed by the Agency indicate that
effects to birds, mammals, fish, and
invertebrates are minimal. (Glyphosate
Registration Eligibility Decision (RED)
issued by EPA September, 1993).

XII. Objections and Hearing Requests
The new FFDCA section 408 (g)

provides essentially the same process
for persons to ‘‘object’’ to a tolerance
regulation issued by EPA under the new
section 408 (e) and (1)(6) as was
provided in the old section 408 and
section 409. However, the period for
filing objections is 60 days rather than
30 days. EPA currently has procedural
regulations which governs the
submission of objections and hearing
requests. These regulations will require
some modification to reflect the new
law. However, until those modifications
can be made, EPA will continue to use
those procedural regulations with
appropriate adjustments to reflect the
new law.

Any person adversely affected by this
regulation may, by June 10, 1997, file
written objections to any aspect of this
regulation (including the automatic
revocation provision) and may also
request a hearing on those objections.
Objections and hearing requests must be
filed with the Hearing Clerk, at the
address given below (40 CFR 178.20). A
copy of the objections and/or hearing
requests filed with the Hearing Clerk
should be submitted to the OPP docket
for this rulemaking. The objections
submitted must specify the provisions
of the regulation deemed objectionable
and the grounds for the objections (40
CFR 178.25). Each objection must be
accompanied by the fee prescribed by
40 CFR 180.33(i). If a hearing is
requested, the objections must include a
statement of the factual issue(s) on
which the hearing is requested, the
requestor‘s contentions on each such
issue, and a summary of any evidence
relied upon by the objector (40 CFR
178.27). A request for a hearing will be
granted if the Administrator determines
that the material submitted shows the
following: There is a genuine and



17729Federal Register / Vol. 62, No. 70 / Friday, April 11, 1997 / Rules and Regulations

substantial issue of fact; there is a
reasonable possibility that available
evidence identified by the requestor
would, if established, resolve one or
more issues in favor of the requestor,
taking into account uncontested claims
or facts to the contrary; and resolution
of the factual issue(s) in the manner
sought by the requestor would be
adequate to justify the action requested.
(40 CFR 178.32). Information submitted
in connection with an objection or
hearing request may be claimed
confidential by marking any or all of
that information as ‘‘Confidential
Business Information’’ (CBI).
Information marked as CBI will not be
disclosed except in accordance with
procedures set forth in 40 CFR part 2,
A copy of the information that does not
contain CBI must be submitted for
inclusion in the public record.
Information not marked confidential
may be disclosed publicly by EPA
without prior notice.

XIII. Public Docket

EPA has established a record for this
rulemaking under docket number [OPP–
300469; PP 8F3672, 8F3673, 5F4555,
6E4645] (including any comments and
data submitted electronically). A public
version of this record, including
printed, paper versions of electronic
comments, which does not include any
information claimed as CBI, is available
for inspection from 8:30 a.m. to 4 p.m.,
Monday through Friday, excluding legal
holidays. The public record is located in
Room 1132 of the Public Response and
Program Resources Branch, Field
Operations Division (7506C), Office of
Pesticide Programs, Environmental
Protection Agency, Crystal Mall #2,
1921 Jefferson Davis Highway,
Arlington, VA.

Electronic comments may be sent
directly to EPA at:

opp-docket@epamail.epa.gov.

Electronic comments must be
submitted as an ASCII file avoiding the
use of special characters and any form
of encryption.

The official record for this
rulemaking, as well as the public
version, as described above will be kept
in paper form. Accordingly, EPA will
transfer any copies of objections and
hearing requests received electronically
into printed, paper form as they are
received and will place the paper copies
in the official rulemaking record which
will also include all comments
submitted directly in writing. The
official rulemaking record is the paper
record maintained at the address in
ADDRESSES at the beginning of this
document.

XIV. Regulatory Assessments
Requirements

Under Executive Order 12866 (58 FR
51735, October 4, 1993), this action is
not a ‘‘significant regulatory action’’
and, since this action does not impose
any information collection requirements
subject to approval under the Paperwork
Reduction Act, 44 U.S.C. 3501 et seq.,
it is not subject to review by the Office
of Management and Budget. In addition,
this action does not impose any
enforceable duty, or contain any
‘‘unfunded mandates’’ as described in
Title II of the Unfunded Mandates
Reform Act of 1995 (Pub. L. 104–4), or
require prior consultation as specified
by Executive Order 12875 (58 FR 58093,
October 28, 1993), or special
consideration as required by Executive
Order 12898 (59 FR 7629, February 16,
1994).

Because tolerances established on the
basis of a petition under section 408(d)
of FFDCA do not require issuance of a
proposed rule, the regulatory flexibility
analysis requirements of the Regulatory
Flexibility Act (RFA), 5 U.S.C. 604(a),
do not apply. Prior to the recent
amendment of the FFDCA, EPA had
treated such rulemakings as subject to
the RFA; however, the amendments to
the FFDCA clarify that no proposal is
required for such rulemakings and
hence that RFA is inapplicable.
Nonetheless, the Agency has previously
assessed whether establishing tolerances
or exemptions from tolerance, raising
tolerance levels, or expanding
exemptions adversely impact small
entities and concluded, as a generic
matter, that there is no adverse impact.
(46 FR 24950, May 4, 1981).

Pursuant to 5 U.S.C. 801 (a)(1)(A),
EPA submitted a report containing this
rule and other required information to
the U.S. Senate, the U.S. House of
Representatives and the Comptroller
General of the General Accounting
Office prior to publication of this rule in
today‘s Federal Register. This rule is
not a major rule as defined by 5 U.S.C.
804(2).

List of Subjects

40 CFR Part 180

Environmental protection,
Administrative practice and procedure,
Agriculatural commodities, Pesticides
and pest, Reporting and recordkeeping
requirements.

40 CFR Part 185

Environmental protection, Food
additives, Pesticides and pests.

40 CFR Part 186

Environmental protection, Animal
feeds, Pesticides and pests.

Dated: March 28, 1997.

Peter Caulkins,
Acting Director, Registration Division, Office
of Pesticide Programs.

Therefore, chapter I of title 40 of the
Code of Federal Regulations is amended
as follows:

PART 180—[AMENDED]
1. In part 180:
a. The authority citation for part 180

continues to read as follows:
Authority: 21 U.S.C. 346a and 371.
b. Section 180.364 is amended as

follows:
i. By adding a paragraph heading to

paragraph (a), and in the table by
revising the entry ‘‘Grain crops (except
wheat)’’ and alphabetically adding the
commodities: aspirated grain fractions;
corn, field, forage; corn, field, grain;
corn, field, stover; oats; sorghum, grain;
and sorghum, grain, stover.

ii. In paragraph (b) by transferring the
entries in the table and alphabetically
adding them to the table in paragraph
(a), by removing the remaining text of
paragraph (b), by adding a paragraph
heading and reserving paragraph (b).

iii. In paragraph (d) by transferring the
entries in the table and alphabetically
adding them to the table in paragraph
(a), by removing the remaining text of
paragraph (d).

iv. In paragraph (c) is amended by
adding a paragraph heading, ‘‘Indirect
and inadvertent residues’’, and
redesignating the amended paragraph
(c) as new paragraph (d), and by adding
a heading and reserving new paragraph
(c).

§ 180.364 Glyphosate, tolerances for
residues.

(a) General. * * *

Commodity
Parts Per

Million
(ppm)

* * * * *
Aspirated grain fractions ........... 200.0

* * * * *
Corn, field, forage ..................... 1.0
Corn, field, grain ....................... 1.0
Corn, field, stover ..................... 100.0

* * * * *
Grain crops (except wheat,

corn, oats, and grain sor-
ghum) .................................... 0.010
* * * * *

Oats, grain ................................ 20.0
* * * * *

Sorghum, grain ......................... 15.0
Sorghum, grain, stover ............. 40.0
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Commodity
Parts Per

Million
(ppm)

* * * * *

(b) Section 18 emergency exemptions.
[Reserved]

(c) Tolerances with regional
registrations. [Reserved]

(d) Indirect or inadvertent
residues. * * *

PART 185—[AMENDED]
2. In part 185:
a. The authority citation for part 185

continues to read.
Authority: 21 U.S.C. 346a and 348.

§ 185.3500 [Removed]
b. In § 185.3500 by transferring the

entries in the tables to paragraphs (a)(1),
(2), and (3), and alphabetically adding
them to the table in paragraph (a) of
§ 180.364, and by removing the
remainder of § 185.3500.

PART 186—[AMENDED]
3. In part 186:
a. The authority citation for part 185

continues to read.
Authority: 21 U.S.C. 342, 348 and 701.

§ 186.3500 [Removed]
b. In § 186.3500 by transferring the

entries in the tables to paragraphs (a)
and (b) and alphabetically adding them
to the table in paragraph (a) of
§ 180.364, and by removing the
remainder of § 186.3500.

[FR Doc. 97–9231 Filed 4–10–97; 8:45 am]
BILLING CODE 6560–50–F

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 180, 185 and 186
[OPP–300466; FRL–5597–9]

RIN 2070–AC78

Myclobutanil; Pesticide Tolerances for
Emergency Exemptions

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: This regulation establishes a
time-limited tolerance for residues of
the fungicide myclobutanil in or on the
raw agricultural commodity
strawberries in connection with EPA’s
granting of an emergency exemption
under section 18 of the Federal
Insecticide, Fungicide, and Rodenticide
Act authorizing use of myclobutanil on

strawberries in Florida. This regulation
establishes a maximum permissible
level for residues of myclobutanil in this
food pursuant to section 408(l)(6) of the
Federal Food, Drug and Cosmetic Act,
as amended by the Food Quality
Protection Act of 1996. The tolerance
will expire and be revoked by EPA on
March 31, 1998.
DATES: This regulation becomes
effective April 11, 1997. Objections and
requests for hearings must be received
by EPA on June 10, 1997.

ADDRESSES: Written objections and
hearing requests, identified by the
docket control number, [OPP ], must be
submitted to: Hearing Clerk (1900),
Environmental Protection Agency, Rm.
M3708, 401 M St., SW., Washington, DC
20460. Fees accompanying objections
and hearing requests shall be labeled
‘‘Tolerance Petition Fees’’ and
forwarded to: EPA Headquarters
Accounting Operations Branch, OPP
(Tolerance Fees), P.O. Box 360277M,
Pittsburgh, PA 15251. A copy of any
objections and hearing requests filed
with the Hearing Clerk identified by the
document control number, [OPP ],
should be submitted to: Public Response
and Program Resources Branch, Field
Operations Division (7506C), Office of
Pesticide Programs, Environmental
Protection Agency, 401 M St., SW.,
Washington, DC 20460. In person, bring
a copy of objections and hearing
requests to Rm. 1132, CM #2, 1921
Jefferson Davis Hwy., Arlington, VA.

A copy of objections and hearing
requests filed with the Hearing Clerk
may also be submitted electronically by
sending electronic mail (e-mail) to: opp-
docket@epamail.epa.gov. Copies of
objections and hearing requests must be
submitted as an ASCII file avoiding the
use of special characters and any form
of encryption. Copies of objections and
hearing requests will also be accepted
on disks in WordPerfect 5.1 file format
or ASCII file format. All copies of
objections and hearing requests in
electronic form must be identified by
the docket number [OPP ]. No
Confidential Business Information (CBI)
should be submitted through e-mail.
Electronic copies of objections and
hearing requests on this rule may be
filed online at many Federal Depository
Libraries.

FOR FURTHER INFORMATION CONTACT: By
mail: Stephen Schaible, Registration
Division (7505W), Environmental
Protection Agency, 401 M St., SW.,
Washington, DC 20460. Office location,
telephone number, and e-mail address:
Sixth Floor, Crystal Station #1, 2800
Jefferson Davis Highway, Arlington, VA

22202. (703) 308–8337, e-mail:
schaible.stephen@epamail.epa.gov.
SUPPLEMENTARY INFORMATION: EPA,
pursuant to section 408(e) and (l)(6) of
the Federal Food, Drug, and Cosmetic
Act (FFDCA), 21 U.S.C. 346a(e) and
(l)(6), is establishing a tolerance for
residues of the fungicide myclobutanil
[alpha-butyl-alpha-(4-chlorophenyl)-1H-
1,2,4-triazole-1-propanenitrile] and its
metabolite alpha-(3-hydroxybutyl)-
alpha-(4-chlorophenol)-1H-1,2,4-
triazole-1-propanenitrile (free and
bound), hereafter referred to as
myclobutanil, in or on strawberries at
0.5 part per million (ppm). This
tolerance will expire and be revoked on
March 31, 1998.

I. Background and Statutory Authority
The Food Quality Protection Act of

1996 (FQPA) (Pub. L. 104–170) was
signed into law August 3, 1996. FQPA
amends both the Federal Food, Drug,
and Cosmetic Act (FFDCA), 21 U.S.C.
301 et seq., and the Federal Insecticide,
Fungicide, and Rodenticide Act
(FIFRA), 7 U.S.C. 136 et seq. The FQPA
amendments went into effect
immediately. Among other things,
FQPA amends FFDCA to bring all EPA
pesticide tolerance-setting activities
under a new section 408 with a new
safety standard and new procedures.
These activities are described below and
discussed in greater detail in the final
rule establishing the time-limited
tolerance associated with the emergency
exemption for use of propiconazole on
sorghum (61 CFR 58135, November 13,
1996)(FRL–5572–9).

New section 408(b)(2)(A)(i) allows
EPA to establish a tolerance (the legal
limit for a pesticide chemical residue in
or on a food) only if EPA determines
that the tolerance is ‘‘safe.’’ Section
408(b)(2)(A)(ii) defines ‘‘safe’’ to mean
that ‘‘there is a reasonable certainty that
no harm will result from aggregate
exposure to the pesticide chemical
residue, including all anticipated
dietary exposures and all other
exposures for which there is reliable
information.’’ This includes exposure
through drinking water, but does not
include occupational exposure. Section
408(b)(2)(C) requires EPA to give special
consideration to exposure of infants and
children to the pesticide chemical
residue in establishing a tolerance and
to ‘‘ensure that there is a reasonable
certainty that no harm will result to
infants and children from aggregate
exposure to the pesticide chemical
residue....’’

Section 18 of FIFRA authorizes EPA
to exempt any Federal or State agency
from any provision of FIFRA, if EPA
determines that ‘‘emergency conditions
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timely notice of intent and extension 
request consistent with 98.234(f)(8)(ii) 
can automatically use best available 
monitoring method through June 30, 
2012, for the specific parameters 
identified in their notification of intent 
and best available monitoring methods 
request regardless of whether the best 
available monitoring methods request is 
ultimately approved. Owners or 
operators that submit a notice of intent 
but do not follow up with a best 
available monitoring methods request 
by March 30, 2012 cannot use best 
available monitoring methods in 2012. 
For 2012, when an owner or operator 
has submitted a notice of intent and a 
subsequent best available monitoring 
method extension request, use of best 
available monitoring methods will be 
valid, upon approval by the 
Administrator, until the date indicated 
in the approval or until December 31, 
2012, whichever is earlier. For reporting 
years after 2012, a new request to use 
best available monitoring methods must 
be submitted by June 30th of the year 
prior to the reporting year for which use 
of best available monitoring methods is 
sought. 
* * * * * 
[FR Doc. 2013–10184 Filed 4–30–13; 8:45 am] 

BILLING CODE 6560–50–P 

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 180 

[EPA–HQ–OPP–2012–0132; FRL–9384–3] 

Glyphosate; Pesticide Tolerances 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: This regulation establishes 
tolerances for residues of glyphosate in 
or on multiple commodities which are 
identified and discussed later in this 
document. Interregional Research 
Project Number 4 (IR–4) requested these 
tolerances under the Federal Food, 
Drug, and Cosmetic Act (FFDCA). 
DATES: This regulation is effective May 
1, 2013. Objections and requests for 
hearings must be received on or before 
July 1, 2013, and must be filed in 
accordance with the instructions 
provided in 40 CFR part 178 (see also 
Unit I.C. of the SUPPLEMENTARY 
INFORMATION). 

ADDRESSES: The docket for this action, 
identified by docket identification (ID) 
number EPA–HQ–OPP–2012–0132, is 
available at http://www.regulations.gov 
or at the Office of Pesticide Programs 

Regulatory Public Docket (OPP Docket) 
in the Environmental Protection Agency 
Docket Center (EPA/DC), EPA West 
Bldg., Rm. 3334, 1301 Constitution Ave. 
NW., Washington, DC 20460–0001. The 
Public Reading Room is open from 8:30 
a.m. to 4:30 p.m., Monday through 
Friday, excluding legal holidays. The 
telephone number for the Public 
Reading Room is (202) 566–1744, and 
the telephone number for the OPP 
Docket is (703) 305–5805. Please review 
the visitor instructions and additional 
information about the docket available 
at http://www.epa.gov/dockets. 
FOR FURTHER INFORMATION CONTACT: 
Andrew Ertman, Registration Division, 
Office of Pesticide Programs, 
Environmental Protection Agency, 1200 
Pennsylvania Ave. NW., Washington, 
DC 20460–0001; telephone number: 
(703) 308–9367; email address: 
ertman.andrew@epa.gov. 

SUPPLEMENTARY INFORMATION: 

I. General Information 

A. Does this action apply to me? 

You may be potentially affected by 
this action if you are an agricultural 
producer, food manufacturer, or 
pesticide manufacturer. The following 
list of North American Industrial 
Classification System (NAICS) codes is 
not intended to be exhaustive, but rather 
provides a guide to help readers 
determine whether this document 
applies to them. Potentially affected 
entities may include: 

• Crop production (NAICS code 111). 
• Animal production (NAICS code 

112). 
• Food manufacturing (NAICS code 

311). 
• Pesticide manufacturing (NAICS 

code 32532). 

B. How can I get electronic access to 
other related information? 

You may access a frequently updated 
electronic version of EPA’s tolerance 
regulations at 40 CFR part 180 through 
the Government Printing Office’s e-CFR 
site at http://www.ecfr.gov/cgi-bin/text- 
idx?&c=ecfr&tpl=/ecfrbrowse/Title40/ 
40tab_02.tpl. 

C. How can I file an objection or hearing 
request? 

Under FFDCA section 408(g), 21 
U.S.C. 346a, any person may file an 
objection to any aspect of this regulation 
and may also request a hearing on those 
objections. You must file your objection 
or request a hearing on this regulation 
in accordance with the instructions 
provided in 40 CFR part 178. To ensure 
proper receipt by EPA, you must 
identify docket ID number EPA–HQ– 

OPP–2012–0132 in the subject line on 
the first page of your submission. All 
objections and requests for a hearing 
must be in writing, and must be 
received by the Hearing Clerk on or 
before July 1, 2013. Addresses for mail 
and hand delivery of objections and 
hearing requests are provided in 40 CFR 
178.25(b). 

In addition to filing an objection or 
hearing request with the Hearing Clerk 
as described in 40 CFR part 178, please 
submit a copy of the filing (excluding 
any Confidential Business Information 
(CBI)) for inclusion in the public docket. 
Information not marked confidential 
pursuant to 40 CFR part 2 may be 
disclosed publicly by EPA without prior 
notice. Submit the non-CBI copy of your 
objection or hearing request, identified 
by docket ID number EPA–HQ–OPP– 
2012–0132, by one of the following 
methods: 

• Federal eRulemaking Portal: http:// 
www.regulations.gov. Follow the online 
instructions for submitting comments. 
Do not submit electronically any 
information you consider to be 
Confidential Business Information (CBI) 
or other information whose disclosure is 
restricted by statute. 

• Mail: OPP Docket, Environmental 
Protection Agency Docket Center (EPA/ 
DC), (28221T), 1200 Pennsylvania Ave. 
NW., Washington, DC 20460–0001. 

• Hand Delivery: To make special 
arrangements for hand delivery or 
delivery of boxed information, please 
follow the instructions at http:// 
www.epa.gov/dockets/contacts.html. 
Additional instructions on commenting 
or visiting the docket, along with more 
information about dockets generally, is 
available at http://www.epa.gov/ 
dockets. 

II. Summary of Petitioned-For 
Tolerance 

In the Federal Register of May 2, 2012 
(77 FR 25954) (FRL–9346–1), EPA 
issued a document pursuant to FFDCA 
section 408(d)(3), 21 U.S.C. 346a(d)(3), 
announcing the filing of a pesticide 
petition (PP 2E7979) by IR–4, 500 
College Rd. East, Suite 201 W, 
Princeton, NJ 08540. The petition 
requested that 40 CFR 180.364 be 
amended by establishing tolerances for 
residues of the herbicide glyphosate 
N-(phosphonomethyl) glycine in or on 
the raw agricultural commodity teff, 
forage and teff, hay at 100 parts per 
million (ppm) and oilseed crops, group 
20 at 40 ppm. The petition also 
requested amendments to the tolerances 
in 40 CFR 180.364 as follows: Vegetable, 
root and tuber, group 1, except sugar 
beet, from 0.2 ppm to 6.0 ppm; 
vegetable, bulb, group 3 at 0.2 ppm to 
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vegetable, bulb, group 3–07 at 0.2 ppm; 
okra at 0.5 ppm; vegetable, fruiting, 
group 8 at 0.1 ppm to vegetable, fruiting, 
group 8–10 at 0.1 ppm; fruit, citrus, 
group 10 at 0.5 ppm to fruit, citrus, 
group 10–10 at 0.5 ppm; fruit, pome, 
group 11 at 0.2 ppm to fruit, pome, 
group 11–10 at 0.2 ppm; cranberry, 
grape, juneberry, kiwifruit, lingonberry, 
salal, strawberry, and berry group 13 at 
0.2 ppm to berry and small fruit, group 
13–07 at 0.2 ppm. That document 
referenced a summary of the petition 
prepared by Monsanto, the registrant, 
which is available in the docket at 
http://www.regulations.gov. There were 
no comments received in response to 
the notice of filing. 

Based upon review of the data 
supporting the petition, EPA has 
modified the levels at which tolerances 
are being established for some 
commodities as well as the crops for 
which tolerances are being established. 
The reason for these changes is 
explained in Unit IV.C. 

III. Aggregate Risk Assessment and 
Determination of Safety 

Section 408(b)(2)(A)(i) of FFDCA 
allows EPA to establish a tolerance (the 
legal limit for a pesticide chemical 
residue in or on a food) only if EPA 
determines that the tolerance is ‘‘safe.’’ 
Section 408(b)(2)(A)(ii) of FFDCA 
defines ‘‘safe’’ to mean that ‘‘there is a 
reasonable certainty that no harm will 
result from aggregate exposure to the 
pesticide chemical residue, including 
all anticipated dietary exposures and all 
other exposures for which there is 
reliable information.’’ This includes 
exposure through drinking water and in 
residential settings, but does not include 
occupational exposure. Section 
408(b)(2)(C) of FFDCA requires EPA to 
give special consideration to exposure 
of infants and children to the pesticide 
chemical residue in establishing a 
tolerance and to ‘‘ensure that there is a 
reasonable certainty that no harm will 
result to infants and children from 
aggregate exposure to the pesticide 
chemical residue. . . .’’ 

Consistent with FFDCA section 
408(b)(2)(D), and the factors specified in 
FFDCA section 408(b)(2)(D), EPA has 
reviewed the available scientific data 
and other relevant information in 
support of this action. EPA has 
sufficient data to assess the hazards of 
and to make a determination on 
aggregate exposure for glyphosate 
including exposure resulting from the 
tolerances established by this action. 
EPA’s assessment of exposures and risks 
associated with glyphosate follows. 

A. Toxicological Profile 

EPA has evaluated the available 
toxicity data and considered its validity, 
completeness, and reliability as well as 
the relationship of the results of the 
studies to human risk. EPA has also 
considered available information 
concerning the variability of the 
sensitivities of major identifiable 
subgroups of consumers, including 
infants and children. 

A chronic feeding/carcinogenicity 
study in rats found no systemic effects 
in any of the parameters examined 
(body weight, food consumption, 
clinical signs, mortality, clinical 
pathology, organ weights, and 
histopathology). A second chronic 
feeding/carcinogenicity study in rats 
tested at higher dietary levels, and a 
lowest-observed-adverse-effect level 
(LOAEL) was identified at 20,000 ppm 
(approximately 940 milligram/kilogram/ 
day (mg/kg/day)) based on decreased 
body-weight gains in females and 
increased incidence of cataracts and 
lens abnormalities, decreased urinary 
pH, increased absolute liver weight, and 
increased relative liver weight/brain 
weight in males. No evidence of 
carcinogenicity was found in mice or 
rats. In a chronic toxicity study in dogs, 
no systemic effects were found in all 
examined parameters. 

There is no quantitative or qualitative 
evidence of increased susceptibility of 
rat or rabbit fetuses to in utero exposure 
in developmental studies. A focal 
tubular dilation of the kidneys was 
observed in an older 3-generation 
reproductive study on rats at the 30-mg/ 
kg/day level (highest dose tested (HDT)); 
however, a 2-generation reproductive 
study on rats did not observe the same 
effect at the 1,500 mg/kg/day level 
(HDT), nor were any adverse 
reproductive effects observed at any 
dose level. A clear NOAEL was 
established and the chronic reference 
dose (cRfD) was set at a level well below 
this effect. Neurotoxicity has not been 
observed in any of the acute, 
subchronic, chronic, developmental, or 
reproductive studies performed with 
glyphosate. 

Neurotoxicity screening battery tests 
and an immunotoxicity study have been 
submitted to the Agency. Given the 
timing of the submission of these 
studies, the Agency has conducted 
preliminary reviews of these studies. 
The preliminary reviews show no 
effects up to the HDT for both the acute 
and subchronic durations for the 
neurotoxicity studies and no effects up 
to the HDT in the immunotoxicity 
study. EPA does not believe that further 
review will result in different 

conclusions concerning the neurotoxic 
or immunotoxic potential of glyphosate. 

Specific information on the studies 
received and the nature of the adverse 
effects caused by glyphosate as well as 
the NOAEL and the LOAEL from the 
toxicity studies can be found at http:// 
www.regulations.gov in the document 
entitled ‘‘Glyphosate. Section 3 
Registration Concerning the Application 
of Glyphosate to Carrots, Sweet Potato, 
Teff, and Oilseeds (Crop Group (CG) 20) 
and to Update the CG Definitions for 
Bulb Vegetable (CG 3–07), Fruiting 
Vegetable (CG 8–10), Citrus Fruit (CG 
10–10), Pome Fruit (CG 11–10), and 
Berry (CG 13–07). Human-Health Risk 
Assessment’’ on pp. 26–28 in docket ID 
number EPA–HQ–OPP–2012–0132. 

B. Toxicological Points of Departure/ 
Levels of Concern 

Once a pesticide’s toxicological 
profile is determined, EPA identifies 
toxicological points of departure (POD) 
and levels of concern to use in 
evaluating the risk posed by human 
exposure to the pesticide. For hazards 
that have a threshold below which there 
is no appreciable risk, the toxicological 
POD is used as the basis for derivation 
of reference values for risk assessment. 
PODs are developed based on a careful 
analysis of the doses in each 
toxicological study to determine the 
dose at which no adverse effects are 
observed (the NOAEL) and the lowest 
dose at which adverse effects of concern 
are identified (the LOAEL). Uncertainty/ 
safety factors are used in conjunction 
with the POD to calculate a safe 
exposure level—generally referred to as 
a population-adjusted dose (PAD) or a 
RfD—and a safe margin of exposure 
(MOE). For non-threshold risks, the 
Agency assumes that any amount of 
exposure will lead to some degree of 
risk. Thus, the Agency estimates risk in 
terms of the probability of an occurrence 
of the adverse effect expected in a 
lifetime. For more information on the 
general principles EPA uses in risk 
characterization and a complete 
description of the risk assessment 
process, see http://www.epa.gov/ 
pesticides/factsheets/riskassess.htm. 

A summary of the toxicological 
endpoints for glyphosate used for 
human risk assessment is discussed in 
Unit III.B. of the final rule published in 
the Federal Register of April 8, 2011 (76 
FR 19701) (FRL–8866–8). 

C. Exposure Assessment 
1. Dietary exposure from food and 

feed uses. In evaluating dietary 
exposure to glyphosate, EPA considered 
exposure under the petitioned-for 
tolerances as well as all existing 
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glyphosate tolerances in 40 CFR 
180.364. EPA assessed dietary 
exposures from glyphosate in food as 
follows: 

i. Acute exposure. Quantitative acute 
dietary exposure and risk assessments 
are performed for a food-use pesticide, 
if a toxicological study has indicated the 
possibility of an effect of concern 
occurring as a result of a 1-day or single 
exposure. 

No such effects were identified in the 
toxicological studies for glyphosate; 
therefore, a quantitative acute dietary 
exposure assessment is unnecessary. 

ii. Chronic exposure. In conducting 
the chronic dietary exposure assessment 
EPA used food consumption 
information from the United States 
Department of Agriculture (USDA) 
National Health and Nutrition 
Examination Survey, What We Eat in 
America, (NHANES/WWEIA). This 
dietary survey was conducted from 2003 
to 2008. As to residue levels in food, 
EPA assumed tolerance level residues 
and 100 percent crop treated (PCT) for 
both proposed and existing 
commodities. 

iii. Cancer. Based on the data 
summarized in Unit III.A., EPA has 
concluded that glyphosate does not pose 
a cancer risk to humans. Therefore, a 
dietary exposure assessment for the 
purpose of assessing cancer risk is 
unnecessary. 

iv. Anticipated residue and percent 
crop treated (PCT) information. EPA did 
not use anticipated residue and/or PCT 
information in the dietary assessment 
for glyphosate. Tolerance level residues 
and/or 100 PCT were assumed for all 
food commodities. 

2. Dietary exposure from drinking 
water. The Agency used both a 
screening level water exposure model 
(surface water) as well as monitoring 
data (ground water) in the dietary 
exposure analysis and risk assessment 
for glyphosate in drinking water. The 
simulation model takes into account 
data on the physical, chemical, and fate/ 
transport characteristics of glyphosate. 
Further information regarding EPA 
drinking water models used in pesticide 
exposure assessment can be found at 
http://www.epa.gov/oppefed1/models/ 
water/index.htm. 

Based on the Pesticide Root Zone 
Model/Exposure Analysis Modeling 
System (PRZM/EXAMS) and monitoring 
data from the National Water-Quality 
Assessment Program (NAWQA), the 
estimated drinking water concentrations 
(EDWCs) of glyphosate for chronic 
exposures are estimated to be 8.11 parts 
per billion (ppb) for surface water and 
2.03 ppb for ground water. 

Modeled estimates of drinking water 
concentrations were directly entered 
into the dietary exposure model. For 
chronic dietary risk assessment, the 
water concentration of value 8.11 ppb 
was used to assess the contribution to 
drinking water. 

3. From non-dietary exposure. The 
term ‘‘residential exposure’’ is used in 
this document to refer to non- 
occupational, non-dietary exposure 
(e.g., for lawn and garden pest control, 
indoor pest control, termiticides, and 
flea and tick control on pets). 

Glyphosate is currently registered for 
the following uses that could result in 
residential exposures: Turf (including 
golf courses and residential lawns) and 
for aquatic application. EPA assessed 
residential exposure using the following 
assumptions: 

Based on the registered residential use 
patterns, there is a potential for short- 
term dermal and inhalation exposures to 
homeowners who mix and apply 
products containing glyphosate 
(residential handlers). However, since 
short- and intermediate-term dermal or 
inhalation endpoints were not selected, 
a quantitative exposure risk assessment 
was not completed. 

Based on the registered use patterns, 
children 1–2 years old may have short- 
term post-application incidental oral 
exposures from hand-to-mouth behavior 
on treated lawns and swimmers (adults 
and children 3–6 years old) may have 
short-term post-application incidental 
oral exposures from aquatic uses. Based 
on the soil half-life for glyphosate, 
intermediate-term soil ingestion was 
also considered for children 1<2 years 
old. The incidental oral scenarios for the 
turf assessment (i.e., hand-to-mouth, 
object-to-mouth, and soil ingestion) 
should be considered inter-related and 
it is likely that they occur interspersed 
amongst each other across time. 
Combining these scenarios would be 
overly conservative because of the 
conservative nature of each individual 
assessment. Therefore, none of the 
incidental oral scenarios were 
combined. 

Further information regarding EPA 
standard assumptions and generic 
inputs for residential exposures may be 
found at http://www.epa.gov/pesticides/ 
trac/science/trac6a05.pdf. 

4. Cumulative effects from substances 
with a common mechanism of toxicity. 
Section 408(b)(2)(D)(v) of FFDCA 
requires that, when considering whether 
to establish, modify, or revoke a 
tolerance, the Agency consider 
‘‘available information’’ concerning the 
cumulative effects of a particular 
pesticide’s residues and ‘‘other 

substances that have a common 
mechanism of toxicity.’’ 

EPA has not found glyphosate to 
share a common mechanism of toxicity 
with any other substances, and 
glyphosate does not appear to produce 
a toxic metabolite produced by other 
substances. For the purposes of this 
tolerance action, therefore, EPA has 
assumed that glyphosate does not have 
a common mechanism of toxicity with 
other substances. For information 
regarding EPA’s efforts to determine 
which chemicals have a common 
mechanism of toxicity and to evaluate 
the cumulative effects of such 
chemicals, see EPA’s Web site at 
http://www.epa.gov/pesticides/ 
cumulative. 

D. Safety Factor for Infants and 
Children 

1. In general. Section 408(b)(2)(C) of 
FFDCA provides that EPA shall apply 
an additional tenfold (10X) margin of 
safety for infants and children in the 
case of threshold effects to account for 
prenatal and postnatal toxicity and the 
completeness of the database on toxicity 
and exposure unless EPA determines 
based on reliable data that a different 
margin of safety will be safe for infants 
and children. This additional margin of 
safety is commonly referred to as the 
Food Quality Protection Act Safety 
Factor (FQPA SF). In applying this 
provision, EPA either retains the default 
value of 10X, or uses a different 
additional SF when reliable data 
available to EPA support the choice of 
a different factor. 

2. Prenatal and postnatal sensitivity. 
There is no quantitative or qualitative 
evidence of increased susceptibility of 
rat or rabbit fetuses to in utero exposure 
in developmental studies. A focal 
tubular dilation of the kidneys was 
observed in an older 3-generation 
reproductive study on rats at the 30-mg/ 
kg/day level (HDT); however, a 2- 
generation reproductive study on rats 
did not observe the same effect at the 
1,500 mg/kg/day level (HDT), nor were 
any adverse reproductive effects 
observed at any dose level. A clear 
NOAEL was established and the cRfD 
was set at a level well below this effect. 
Therefore, the endpoints selected for 
risk assessment are protective of the 
effects seen in the 3-generation rat 
reproduction study. 

3. Conclusion. EPA has determined 
that reliable data show the safety of 
infants and children would be 
adequately protected if the FQPA SF 
were reduced to 1X. That decision is 
based on the following findings: 

i. The toxicity database for glyphosate 
is complete. 
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ii. There is no indication that 
glyphosate is a neurotoxic chemical and 
there is no need for a developmental 
neurotoxicity study or additional 
uncertainty factors (UFs) to account for 
neurotoxicity. 

iii. As discussed in Unit III.D.2., there 
is no evidence that glyphosate results in 
increased susceptibility in in utero rats 
or rabbits in the prenatal developmental 
studies. 

iv. There are no residual uncertainties 
identified in the exposure databases. 
The dietary food exposure assessments 
were performed based on 100 PCT and 
tolerance-level residues. EPA made 
conservative (protective) assumptions in 
the surface water modeling used to 
assess exposure to glyphosate in 
drinking water. EPA used similarly 
conservative assumptions to assess post- 
application incidental oral exposure of 
children. These assessments will not 
underestimate the exposure and risks 
posed by glyphosate. 

E. Aggregate Risks and Determination of 
Safety 

EPA determines whether acute and 
chronic dietary pesticide exposures are 
safe by comparing aggregate exposure 
estimates to the acute PAD (aPAD) and 
chronic PAD (cPAD). For linear cancer 
risks, EPA calculates the lifetime 
probability of acquiring cancer given the 
estimated aggregate exposure. Short-, 
intermediate-, and chronic-term risks 
are evaluated by comparing the 
estimated aggregate food, water, and 
residential exposure to the appropriate 
PODs to ensure that an adequate MOE 
exists. 

1. Acute risk. An acute aggregate risk 
assessment takes into account acute 
exposure estimates from dietary 
consumption of food and drinking 
water. No adverse effect resulting from 
a single oral exposure was identified 
and no acute dietary endpoint was 
selected. Therefore, glypyhosate is not 
expected to pose an acute risk. 

2. Chronic risk. Using the exposure 
assumptions described in this unit for 
chronic exposure, EPA has concluded 
that chronic exposure to glyphosate 
from food and water will utilize 13% of 
the cPAD for children 1–2 years old, the 
population group receiving the greatest 
exposure. Based on the explanation in 
Unit III.C.3., regarding residential use 
patterns, chronic residential exposure to 
residues of glyphosate is not expected. 

3. Short-term risk. Short-term 
aggregate exposure takes into account 
short-term residential exposure plus 
chronic exposure to food and water 
(considered to be a background 
exposure level). 

Glyphosate is currently registered for 
uses that could result in short-term 
residential exposure, and the Agency 
has determined that it is appropriate to 
aggregate chronic exposure through food 
and water with short-term residential 
exposures to glyphosate. 

Using the exposure assumptions 
described in this unit for short-term 
exposures, EPA has concluded the 
combined short-term food, water, and 
residential exposures result in aggregate 
MOEs of 2,000 for the general U.S. 
population and 450 for children 1–2 
years old. Because EPA’s level of 
concern for glyphosate is a MOE of 100 
or below, these MOEs are not of 
concern. 

4. Intermediate-term risk. 
Intermediate-term aggregate exposure 
takes into account intermediate-term 
residential exposure plus chronic 
exposure to food and water (considered 
to be a background exposure level). 

Glyphosate is currently registered for 
uses that could result in intermediate- 
term residential exposure to children 1– 
2 years old, and the Agency has 
determined that it is appropriate to 
aggregate chronic exposure through food 
and water with intermediate-term 
residential exposures to glyphosate. 

Using the exposure assumptions 
described in this unit for intermediate- 
term exposures, EPA has concluded that 
the combined intermediate-term food, 
water, and residential exposures result 
in an aggregate MOE of 770 for children 
1–2 years old, the population subgroup 
of concern. Because EPA’s level of 
concern for glyphosate is a MOE of 100 
or below, these MOEs are not of 
concern. 

5. Aggregate cancer risk for U.S. 
population. Based on the lack of 
evidence of carcinogenicity in two 
adequate rodent carcinogenicity studies, 
glyphosate is not expected to pose a 
cancer risk to humans. 

6. Determination of safety. Based on 
these risk assessments, EPA concludes 
that there is a reasonable certainty that 
no harm will result to the general 
population or to infants and children 
from aggregate exposure to glyphosate 
residues. 

IV. Other Considerations 

A. Analytical Enforcement Methodology 

Adequate enforcement methodology 
(high-performance liquid 
chromatography (HPLC)) is available to 
enforce the tolerance expression. 

The method may be requested from: 
Chief, Analytical Chemistry Branch, 
Environmental Science Center, 701 
Mapes Rd., Ft. Meade, MD 20755–5350; 
telephone number: (410) 305–2905; 

email address: 
residuemethods@epa.gov. 

B. International Residue Limits 
In making its tolerance decisions, EPA 

seeks to harmonize U.S. tolerances with 
international standards whenever 
possible, consistent with U.S. food 
safety standards and agricultural 
practices. EPA considers the 
international maximum residue limits 
(MRLs) established by the Codex 
Alimentarius Commission (Codex), as 
required by FFDCA section 408(b)(4). 
The Codex Alimentarius is a joint 
United Nations Food and Agriculture 
Organization/World Health 
Organization food standards program, 
and it is recognized as an international 
food safety standards-setting 
organization in trade agreements to 
which the United States is a party. EPA 
may establish a tolerance that is 
different from a Codex MRL; however, 
FFDCA section 408(b)(4) requires that 
EPA explain the reasons for departing 
from the Codex level. 

The Codex has established MRLs for 
glyphosate in or on cotton seed at 40 
ppm, sunflower seed at 7 ppm, and rape 
seed at 20 ppm. The MRL for cotton 
seed is the same as the oilseed crop 
group tolerance and the MRL for rape 
seed is the same as the canola seed 
tolerance being established by this 
document. Based on the oilseed residue 
data, harmonization with the Codex 
sunflower seed tolerance is not possible. 

C. Revisions to Petitioned-For 
Tolerances 

The Agency has revised the 
petitioned-for tolerances as follows: 

The proposed increase in tolerance for 
vegetables, root and tuber, group 1, 
except sugar beet from 0.2 ppm to 6 
ppm cannot be done at this time due to 
inadequate residue data. Instead, the 
Agency is establishing individual 
tolerances for carrot at 5.0 ppm and 
sweet potato at 3.0 ppm and modifying 
the existing tolerance on vegetables, root 
and tuber, group 1, except sugar beet at 
0.20 ppm to read as ‘‘vegetables, root 
and tuber, group 1, except sugar beet, 
carrot, and sweet potato.’’ 

The petition requested a tolerance at 
40 ppm on the oilseed group 20. In 
order to maintain harmonization with 
both Canada and Codex the Agency is 
establishing a tolerance on the oilseed 
crop group 20, except canola at 40 ppm 
and is maintaining the existing canola 
seed tolerance at 20 ppm. 

The petition requested that the 
current tolerance for vegetable, fruiting, 
group 8 be updated to the new 
vegetable, fruiting, group 8–10. Okra is 
part of the new crop group, however, 
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and the currently established tolerance 
in or on crop group 8 is 0.1 ppm, 
whereas the okra tolerance is 0.5 ppm. 
Due to this difference, the Agency is 
updating crop group 8 to read 
‘‘vegetable, fruiting, group 8–10, except 
okra’’ and maintaining the existing okra 
tolerance at 0.5 ppm. 

Lastly, several of the tolerance values 
on the crop group conversions are being 
revised to reflect Agency policy 
concerning significant figures. 

V. Conclusion 
Therefore, tolerances are established 

for residues of glyphosate N- 
(phosphonomethyl) glycine in or on the 
raw agricultural commodity teff, forage 
at 100 ppm; teff, hay at 100 ppm; 
oilseeds, group 20, except canola at 40 
ppm; vegetable, root and tuber, group 1, 
except carrot, sweet potato, and sugar 
beet at 0.20 ppm; carrot at 5.0 ppm; 
sweet potato at 3.0 ppm; vegetable, bulb, 
group 3–07 at 0.20 ppm; vegetable, 
fruiting, group 8–10 (except okra) at 
0.10 ppm; fruit, citrus, group 10–10 at 
0.50 ppm; fruit, pome, group 11–10 at 
0.20 ppm; and berry and small fruit, 
group 13–07 at 0.20 ppm. 

In addition, due to the establishment 
of the tolerances in this document, the 
following tolerances are being removed 
as unnecessary: Vegetables, root and 
tuber, crop group 1, except sugar beet; 
vegetable, bulb, group 3; vegetable, 
fruiting, group 8; fruit, citrus, group 10; 
fruit, pome, group 11; berry group 13; 
borage, seed; cotton, undelinted seed; 
crambe, seed; flax, meal; flax, seed; 
jojoba seed; lesquerella, seed; 
meadowfoam, seed; mustard seed; 
rapeseed, seed; safflower, seed; sesame, 
seed; sunflower, seed; cranberry; grape; 
juneberry; kiwifruit; lingonberry; salal; 
and strawberry. 

VI. Statutory and Executive Order 
Reviews 

This final rule establishes tolerances 
under FFDCA section 408(d) in 
response to a petition submitted to the 
Agency. The Office of Management and 
Budget (OMB) has exempted these types 
of actions from review under Executive 
Order 12866, entitled ‘‘Regulatory 
Planning and Review’’ (58 FR 51735, 
October 4, 1993). Because this final rule 
has been exempted from review under 
Executive Order 12866, this final rule is 
not subject to Executive Order 13211, 
entitled ‘‘Actions Concerning 
Regulations That Significantly Affect 
Energy Supply, Distribution, or Use’’ (66 
FR 28355, May 22, 2001) or Executive 
Order 13045, entitled ‘‘Protection of 
Children from Environmental Health 
Risks and Safety Risks’’ (62 FR 19885, 
April 23, 1997). This final rule does not 

contain any information collections 
subject to OMB approval under the 
Paperwork Reduction Act (PRA) (44 
U.S.C. 3501 et seq.), nor does it require 
any special considerations under 
Executive Order 12898, entitled 
‘‘Federal Actions to Address 
Environmental Justice in Minority 
Populations and Low-Income 
Populations’’ (59 FR 7629, February 16, 
1994). 

Since tolerances and exemptions that 
are established on the basis of a petition 
under FFDCA section 408(d), such as 
the tolerance in this final rule, do not 
require the issuance of a proposed rule, 
the requirements of the Regulatory 
Flexibility Act (RFA) (5 U.S.C. 601 et 
seq.), do not apply. 

This final rule directly regulates 
growers, food processors, food handlers, 
and food retailers, not States or tribes, 
nor does this action alter the 
relationships or distribution of power 
and responsibilities established by 
Congress in the preemption provisions 
of FFDCA section 408(n)(4). As such, 
the Agency has determined that this 
action will not have a substantial direct 
effect on States or tribal governments, 
on the relationship between the national 
government and the States or tribal 
governments, or on the distribution of 
power and responsibilities among the 
various levels of government or between 
the Federal Government and Indian 
tribes. Thus, the Agency has determined 
that Executive Order 13132, entitled 
‘‘Federalism’’ (64 FR 43255, August 10, 
1999) and Executive Order 13175, 
entitled ‘‘Consultation and Coordination 
with Indian Tribal Governments’’ (65 FR 
67249, November 9, 2000) do not apply 
to this final rule. In addition, this final 
rule does not impose any enforceable 
duty or contain any unfunded mandate 
as described under Title II of the 
Unfunded Mandates Reform Act of 1995 
(UMRA) (2 U.S.C. 1501 et seq.). 

This action does not involve any 
technical standards that would require 
Agency consideration of voluntary 
consensus standards pursuant to section 
12(d) of the National Technology 
Transfer and Advancement Act of 1995 
(NTTAA) (15 U.S.C. 272 note). 

VII. Congressional Review Act 

Pursuant to the Congressional Review 
Act (5 U.S.C. 801 et seq.), EPA will 
submit a report containing this rule and 
other required information to the U.S. 
Senate, the U.S. House of 
Representatives, and the Comptroller 
General of the United States prior to 
publication of the rule in the Federal 
Register. This action is not a ‘‘major 
rule’’ as defined by 5 U.S.C. 804(2). 

List of Subjects in 40 CFR Part 180 

Environmental protection, 
Administrative practice and procedure, 
Agricultural commodities, Pesticides 
and pests, Reporting and recordkeeping 
requirements. 

Dated: April 19, 2013. 
Daniel J. Rosenblatt, 
Acting Director, Registration Division, Office 
of Pesticide Programs. 

Therefore, 40 CFR chapter I is 
amended as follows: 

PART 180—[AMENDED] 

■ 1. The authority citation for part 180 
continues to read as follows: 

Authority: 21 U.S.C. 321(q), 346a and 371. 

■ 2. In § 180.364: 
■ a. Add alphabetically to the table in 
paragraph (a)(1) the following 
commodities. 
■ b. Remove from the table in paragraph 
(a)(1), the commodities berry group 13; 
borage, seed; cotton, undelinted seed; 
crambe, seed; cranberry; flax, meal; flax, 
seed; fruit, citrus, group 10; fruit, pome, 
group 11; grape; jojoba seed; juneberry; 
kiwifruit; lesquerella, seed; lingonberry; 
meadowfoam, seed; mustard seed; 
rapeseed, seed; safflower, seed; salal; 
sesame, seed; strawberry; sunflower, 
seed; vegetable, bulb, group 3; vegetable, 
fruiting, group 8; vegetable, root and 
tuber, group 1, except sugar beet. 

The additions read as follows: 

§ 180.364 Glyphosate; tolerances for 
residues. 

(a) General. (1) * * * 

Commodity Parts per 
million 

* * * * * 
Berry and small fruit, group 

13–07 .............................. 0 .20 

* * * * * 
Carrot .................................. 5 .0 

* * * * * 
Fruit, citrus, group 10–10 ... 0 .50 
Fruit, pome, group 11–10 ... 0 .20 

* * * * * 
Oilseeds, group 20, except 

canola .............................. 40 

* * * * * 
Sweet potato ....................... 3 .0 

* * * * * 
Teff, forage ......................... 100 

* * * * * 
Teff, hay .............................. 100 
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Commodity Parts per 
million 

* * * * * 
Vegetable, bulb, group 3– 

07 .................................... 0 .20 

* * * * * 
Vegetable, fruiting, group 

8–10 (except okra) .......... 0 .10 

Commodity Parts per 
million 

* * * * * 
Vegetables, root and tuber, 

group 1, except carrot, 
sweet potato, and sugar 
beet ................................. 0 .20 

* * * * * 

* * * * * 
[FR Doc. 2013–10316 Filed 4–30–13; 8:45 am] 

BILLING CODE 6560–50–P 
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��������������������������������� !����"�#$�%�����&'''�()���� ���(�*)� +,�����",%��#��+ ��,#- .+��+ +�#��+�,�%�/),%���01,��%)����������+�#��+�+1����2,�,+,���2�33%)��44�,��5�6�7�8��9:�;<=;>=�$�. )��,+�,�� �%)����2�33- %+,.)� %� --�,. $,�,+!�4401�%�2�%���,+�,����+��)$?�.+�+��+1�.��*%���,�� ��%�",�@�%�/),%�#��+��,��56�7�8��9:&A9:9�B����CD�EFGH�I����J�K��L���M	����K�>�,# ���%)*��01�%�2�%���)���%�+1��N���% ��N����O%)*�� ���8��#�+,.�>.+� ���)���%�+1� )+1�%,+!�����* +���+��+1��8�##,��,���%�2�N���� ���O%)*�� ���%�����* +���+�+1��8��+�%�2�%���+�%,� %!�P��,.,�����&8N(�- %+�5�:�,�� #������ ��2����@�QRSTU�VWXYZTS[�\Z]Ŝ _�̀ZTab_c�SbdaS[�\Tê ]&��01�� )+1�%,+!�.,+ +,���2�%��&�8N(- %+�5�:�.��+,�)���+��%� �� ��2����@�QfF�gC���hi��&�6�7�8��<�:$����7�.+,���5�:�&�5��,�� #������$!%�",�,�*�- % *% -1��;�=;�=� ���;�=;<=�+�%� �� ��2����@�QjVWXklmVW anopqrstpu�vrwxy� y� y� y� y;�=�yyy;�=�z{|}~��}�{�������������%���� ��-��,���2�%�+%� +#��+� ���.��+%����2�� %*��+%��*!����;����{������������}��; �)�+� �������5� %+�%, ���+ *��=������|�{�����; �)�+� ���+,��)���+ *��=���}�|�{�������������}~��|��; �)�+�=�������������; �)�+�==���# ����+%��*!���;��������������--��; �)�+�=����}~�~�~�����--��; �)�+�=����}~�������{����--��; �)�+�=������~��������~��}������; �)�+�=�)��,22�%��+, +����)#�� ��� %" �=���.!�+���.! +1��+�#���;� +���<� �����#).�� ��.! +1��+�#��� %" �=�� �. %,��;�����~��}����������; �)�+�� ������ %" ���+ *��==��-,�@�%#��;�����}�����}; �)�+�� ������� %" ���+ *��==��1 ,%@�%#�;��}~������{���������}�; �)�+�==��� %*��#�)+1��+�# .1�@�%#��;�����{������~���; �)�+�==�� ���1�%����+�# .1$�+��;���������}����}{����}{��}��;���� ��<%��,��+ %�=� ������{����}��;<%��,��+ %�==���������� �����)--%�������+%��*!����**-%��).+,���2�%�9��� !��;<=��}�}���}�{�����+�2�%�)���,��1�%��� ���-��,���,�+������2�%�2����O +��Q���"�#$�%�&���&'''���
	J���� �¡���CJ¢£~�}{��¤}��~���¥����}~�����¦�§�£{}����¤����̈�����}�{¥���{��������©����}{����ª�|}~}{��«N(�O�.��''A<:5¬&�N,����&&A�<A''��9Q�5� #®d[[db̂ �̄Z\_�ml°X±Xl±̀
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ē ¥®£°
d«�®±
�²�¬¢®g¢
o³�¥®́
�¬��
s©ªµ¬¬¢®
m©¥
m��¥¶¢�
l¥���¬®
d©ª«¬£
�¢©¬®̄
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Ķ ;�
*<�*,$�!+�(�� 
M�$�
*�
�(#"+*
*<�+$
>+$�*
Cº

»��$
���
;��(��
K����
��
¹��(�$ 
%C��GGG�
M+*<
*<�
�,*+��
*�
�(#"+*
*<�+$>+$�*
,����
#�*M���
¹��(�$ 
%C�
�GGG����
9�#$(�$ 
�&�
�GGG�:�*��c
��!�"#�$
%&�
%&&&�¾��4	�
\X8��yz��}�|�~|
¿�{��|���
���
�ÀÁ�}{
�~Â
Ã~Â}�~Ä�À�}~���9'
:�-�
&&H[Gu%G
9+���
%%H��H&&�
%GcC[�"��n��n�r
l�mo
���i�  �dmodefgpo�g
��
gfe�sd�fgegn��  
l�f
d���
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+Ë 8-
���
,�*��
�/�0/$���
E2�
2��3
1���$�3��
# 
32�
0/$�
,��,�*��
�@,���/!�
1$�432
�0
32�
�/@32
�3�1���4
($���*$�
3*$#/��
+M'E-
�/�¥�
E2/�,���/3/���
/0
��3
,�$$�,3���
,�*��
$��*�3/�
�/�
0/$��
/�
���
�$�*��
32�
���
�#��$/�1
�$���
42/,2
,�*��
$��*�3
/��@,���/!�
1$�432
�*�
3�
2��3
�0
32�
�/@32�3�1�
��4
($���*$�
3*$#/��
+M'E-
�/�¥��/#�$�3/��
�0
32�
�/@32
�3�1�
M'E
�/�¥�*�,��3�/���
��1/��
0�/�*$��
���
��"�1�3�
32�
�/$(�����º��P¹�
±Q¶H�°��HQE2�
677
2��
$�!/�4��
���
�(($�!��32�
3�,2�/,��
,��3��3�
�0
'�
.�$!/,�A*���3/��
+.A-
���
?5B5�
��3��.�(3�"#�$
%5�
%&>��
���
§E&:K5)�K5�K�>&�
��3��
<�$,2
���
%&>��
32�3
���,$/#�($�,��*$��
0�$
/��3����3/��
�0
��/"($�!��
���
�
#��$/�1
/�3�$���
�/�($���*$�
3*#�L
���
'�
§E&:
̈�1/��<��*����
(�$3
�*"#�$�
+'���-
���B�>�555�%B�
5?��?&�
���
5>?B?&�
32�3���,$/#�
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.��) !�.2��:+���)%�#,+#�:�%�3��.,�+,�-.2�,%�3,",�, ��)� ��/�+���$��+� $���.�)%�",������. ��,��+% �3��3�"�% -��:�%.2�,%�: #,�!�#�#$�%��/2,������ 3.,"��+.!��42,���[3�+�,���.��.2��&�8#��.2��%���#��.�)�%,���,��.2�%�:�%����3��� %!.��)%�3�+����+32�)%�\+�,3, ��.%� .#��.�:�*���%"��3�#)����.�#�#$�%���%��%��.�� 3.,"���+.!�:�%������.2 ��&��#��.2�.���+))�%.� �3��.,�-��3!��)�% .,����]�,.��)� 3��� ���) % .����%���#��.�)�%,���,�3%� .���:�%�.2��*���%"��3�#)����.#�#$�%�=<�KCĜ_DF@>�F>�I@LD̀OaJ?CL�H@?�IC?DJF>=>AFLDCG�EJb�c?JGCL9�.2�+-2�3�%. ,��3��.8�2 %��� %�# �� .���$!�� /��.2��S�3%�. %!��:7�:�����2 ��.2��)%�%�- .,"��.�� �\+�.3��.8�2 %���:�%�3�%. ,��.!)����:����. �)%�3��+%����9" ,� $���� . ��2�/��.2 .�+%���/�%8) ,�����,�.���: #,�,��� %�%��+3. �.�.��)+%�+���)�3, �,d������. �3 %��$�3 +����:�.2�� #�+�.��:�.2�,%�3��.8�2 %���4�� ���/�-%� .�%�) %.,3,) .,��� �����. ��$���:,.�+.,�,d .,��� #��-��+%!�+�-�%����,�.���: #,�,����.2,��)%�)����%�-+� .,���/�+���2 "�� �./�8.,�%��# [,#+#�3��.8�2 %����)�����.����.2� 3.,"���+.!���%",3��#�#$�%e��) !�-% ����,.2�.2��% .���$���/��.2,��%��+3.,���:�%���,�.�����%",3��#�#$�%���������.�2 "� �#� �+% $����::�3.����.2���"�% ��)%�#,+#�fgh�ijkljhmnopqjkjr�sjkqtljs opsmusvwkj�xpkiwy�zkwrjs�{|}~�{|�~�{|�whr�{|� opsmusvwkj�xpkw���pmvjk�iwyzkwrjs�twzhpsmtl���������������������������������������������������������������������������������������������������������������������������������������������������������������� � ��kjqjhmtqj~�j�ljim��jw�whms������������������������������������������������������������������������������������������������������������������������������������ � �{�jkzjhly��jkqtljs������������������������������������������������������������������������������������������������������������������������������������������������ � ��jw�whms������������������������������������������������������������������������������������������������������������������������������������������������������������������� �� ���kpxjsstphw��ophs��mwmtphs�������������������������������������������������������������������������������������������������������������������������������������� �� ���kpxjsstphw���tstms��������������������������������������������������������������������������������������������������������������������������������������������������� �� ���psm���kztlw���jkqtljs��������������������������������������������������������������������������������������������������������������������������������������������� �� ���wstl��jsmpkwmtqj��j�w�i�j��w�w�zw�s~�kjsths~�smwth�jss�smjj��lkp�hs���������������������������������������������������������������� �� ��{hrprphmtl��������������������������������������������������������������������������������������������������������������������������������������������������������������� �� ���jktprphmtl��������������������������������������������������������������������������������������������������������������������������������������������������������������� �� ���kw��whr��w�t��pxwltw����kzjky�������������������������������������������������������������������������������������������������������������������������������� �� ���jhjkw���hjsmvjstw������������������������������������������������������������������������������������������������������������������������������������������������� �� ��ghmkwqjhp�s��jrwmtph����������������������������������������������������������������������������������������������������������������������������������������������� �� ���mvjk��jsmpkwmtqj��j�w�i�j��lkp�hs~�ph�wys~�lwsms������������������������������������������������������������������������������������������������ �� ���kpsmvprphmtl����������������������������������������������������������������������������������������������������������������������������������������������������������� �� ���jrtlwmtphs�������������������������������������������������������������������������������������������������������������������������������������������������������������� �� ���kmvprphmtl�������������������������������������������������������������������������������������������������������������������������������������������������������������� �� ���tslj��whjp�s��jkqtljs������������������������������������������������������������������������������������������������������������������������������������������� �� ��9�%��+3.,���,��3��.��2 %���2 ��$���32������"�%� �%��+3.,���,��)%�#,+#% .���:�%����,�.�����%",3��#�#$�%��,�.2����) !�-% ����$�3 +���.2��)%�#,+#% .���2 "��.% �,.,�� ��!�$���� ::�%� $�� ��3�#) %���.���,#,� %����. ��$���:,.�)%�-% #�� �#,�,�.�%���$!�3�##�%3, ����. ��,��+% �3��)� ��� ���-,"���.2� : 3.�.2 .�.2����"�%�#��.�) !���Q)�%3��.��:�.2��.�. ��)%�#,+#��9���+32�.2��-%� .��.��::�3.����) %.,3,) .,��� ��+.,�,d .,���3 ��$��.�$�� 32,�"���.2%�+-2 �%��+3.,���,��3��.8�2 %��� �<�OFBNAFHF_JDF@>�@>�=>?@AABC>D��NDF@>LR���%�.2��)%�)�����%+����4567(��%���#��.��).,����2 "��$�����,#)�,:,��.�� ��,�.�.2��$���:,3, %!����"�%�#��.�)%�",��%��:�3 %�� ���.2�����. ��)� �3��.% 3.�%��R���%�.2��)%,�%����. ��)� ����)�����.��/�%�� �����.��32�����:%�#��"�% ���,::�%��.���%���#��.��).,����jk�wmj���u�o�u�� }������pq���~�}��� ��m�}����� ��������  k�����}�  �m��¡�� �x�m��¡�� {�¢ �¢ �¢�����}�£££ ixk��} �s��������}



����������	
��������������������������������� !����"�#$�%�����&'''�(%�)�����*+�����)���,�-����./�0/�%�0/�!�/ �1/,��%���+���%�0/�� -���2�����,0/�0/� �" �1���,��)��, 0%,1����0,�0%!3)������0,1�4�����0 ��1 %��2�%�1/,��%��$�0.����0/�� -����2�&� �����,��/,-/�!%�1�##�������5���+1/��0/�����0 ��)� �1��0% 10�%�.,����22�%��)����%��0/��))�%0+�,0!�0����%����0/����) %0,1+� %��)�����0��./�����,-,$,�,0!�,�2�%# 0,��,��,1 0��� ���)�����0�,��&�!� %��2� -��%�����%��5�0/�+-/�0/�%��.,���1��0,�+�0��$��0.����) % 0��)%�#,+#��� �66�,�-��77)%�#,+#�2�%�����1�"�%����,2�� ��� 662 #,�!77�)%�#,+#�2�%�#�%��0/ �����1�"�%����,2���)%�",�,�-� ��,0,�� ��81�)0,����0��0/,��%+���$ ������� -��.,�� �" �1��)��, 0%,1�1 %�� #��-��+%$���2,1, %!�)�)+� 0,�����,#)�,2!��%���#��0�)%�1���,�-�$!�0/�����0 �)� ��1��0% 10�%� ���)%�#�0��-%� 0�%+���%�0 ��,�-��2���%���#��0��)0,����$! ���) %0,���9:�;<<=>=?@�?A�;@BC>DBC=E�FBGH=IBCJ�1 �� ���0/��, ��,��1��K+�10,���.,0/�0/�%�1�"�%������0 ��)%�1��+%����,�1���,��%���,�0�-% ��0��0/��)%�1��+%�,0���2� ���/ ��$����1�"�%���2�%���"�% �!� %���L0/�%� ���0/��, ���%",1���.�%�/,�0�%,1 ��!��81�+�����+��0��0/�,%�/,-/1��0��M/��)%�)�����%�-+� 0,��� ���.��0/�N�) %0#��0�0�� ����0/�%�0!)����2 ���0/��, ���%",1���0��0/��MOPN($���2,0�) 1Q -��R:�;SSBETC�UTE@V���%�0/��MOPN(��0/��N�) %0#��0.,�/���0��)%�1+%�� �%��)���,"����,#)��� ���0.��3�%�-%� 0�%4�0,�%��� ))� ��)%�-% #�.,0/,��0/�����0 ��)� �1��0% 10�%7���)�% 0,�������/ "��/ ��,#,� %��+11����.,0/�0/,�� ))%� 1/+���%�0/��M*WX5*Y�Z���10���*���%"�N��0 ��(%�-% #� ���0/��M*WX5*Y*�0,%���N��0 ��(%�-% #��./�%��0/�1��0% 10�%�� �#,�,�0�%�0/��2,%�0�0.���"�����2�0/�� ))� ���)%�-% #��./,1/� %�0�%#���0/��,�,0, ����0�%#,� 0,��� ���0/�%�1���,��% 0,����V���%�0/��MOPN(��0/� ))� �,�-�) %0,���.�+��� ))� �� �"�%����1,�,����0/%�+-/�0/��1��0% 10�%7���0 $�,�/��� ))� ��)%�1����./�%���) % 0��) %0,���.�+���)�%2�%#�0/�,�,0, ����0�%#,� 0,��� ��%�1���,��% 0,���%�",�.��3./�0/�%,�0�%� ���%��80�%� ��0��0/���%- �,[ 0,��4�0/��2,� ����"����2�%�",�.�.�+���$��� �$�2�%���0��0/��N�) %0#��0���+$�1%,$,�-�0�-+,���,����+���%�0/��O�%# ��*�",�. ���\� %,�-�)%�1��+%����,�0���,��]��XO*&''�&̂�_:�UTE@�̀GE@C=>=?@M/��)%�-% ## 0,1�,#)%�"�#��0�� %��1/��+����0��0 Q���22�10�./���0/�2����.a���MOPN(�1��0% 10�0��0/�1+%%��0�Y8) �����510,"��N+0!N�)�����0��N��0 ��(� ��1��0% 10�,� . %���� ���0/��)�%2�%# �1��)�%,��

$�-,����X���,��%,�-�0/��# -�,0+����20/��)� �����,#)%�"�#��0���0/�N�) %0#��0�)� ���0��66)/ ��a�+077�)�% 0,����+���%�0/��2�%#�%�1��0% 10�% ���#�0/����2��)�% 0,���0� 11�##�� 0��� 0��1� ,#��)%�1���,�- ���0�� ���.�0/��V�,2�%#���Z�%",1��0,#��0��)%�1����%�0%� 10,"����%���#��0 ���1�"�% -��,�2�%# 0,���0�� ��,�0��+%$���2,1, %,����M/,��66)/ ��a�+077�1/��+���.,���$��K�,�0�!���0�%#,���$�0.����0/��N�) %0#��0� ���0/��+0-�,�-� ���,�1�#,�-����0 ��)� �1��0% 10�%��bbbc�d�e�f����	��g��hi	f��M/��)%�)�����%�-+� 0,���,�1�%)�% 0����"�% �� �#,�,�0% 0,"��1/ �-����M/�%��,�%�",����� �-+ -�����O���% ��)%��#)0,���2�Z0 0�� �����1 ��� .��0/ 0�1��2�%#��0/����0 ��%�-+� 0,���� �-+ -��0��%�2��10�0/�N�) %0#��07��)%�",�+���8�%1,����2�0 0+0�%!� +0/�%,0!�,��0/,�� %� ��L0/�%1/ �-���,�1�+��j�.,���)%� �)+$�,1 0,����2�)%�#,+#�% 0��k� ���.,�-0/��N�) %0#��0�0��#��,2!�0/��$���2,0) 1Q -��$ ���������"���)#��0��,�1�##������0 ��1 %��)% 10,1��� ���0 �� %�����0 ��,��+% �1��)� ��k)�%#,00,�-�0/�����0 ��)� ��1��0% 10�%�0�) !�66$!�%�)�%077�)%�1��+%���$!)%�",�,�-� �� ��,0,�� �� ���. �1��0�0/��)%,# %!�1�"�%���)%�1��+%�k%�#�",�-���0 ,�������1%,)0,�����2�0!)���2� +0/�%,[���)%�",��%��,��2 "�%��2�#�%�-���% ��� �-+ -�k�+)� 0,�-����0 �0�%#,����-!�0��$��1���,�0��0�.,0/�0/�5#�%,1 ��N��0 ��5���1, 0,��7��X�+�1,����N��0 ��X %��(%�-% #7��X������N��0 ��(%�1��+%��� �����#��1� 0+%�k ����%��%- �,[,�-� ��� ��,�-�� �-+ -����0/��# 8,#+#� #�+�0�) ! $���$!�0/�MOPN(�M/��)%�)�����%�-+� 0,���,�1�%)�% 0��)� ��� #�� ����0/�%�1/ �-���0��%�2��101+%%��0�0�%#,����-!���+1/� ���+0� 0��%�2�%��1���0��0/��2�%#�%�M*WX5*YP � -�#��0�510,",0!� ��%�����66510,"�N+0!�N�)�����0�N��0 ��(� �77� ���+)�%1�����%�-+� 0,�����W0� ����%��+1��%��+�� �0�� �-+ -�� ���%��+1���0/��"�% ����,[���2�0/��%�-+� 0,���0/%�+-/1%���a%�2�%��1���0�� ))�,1 $���� �-+ -� ))� %,�-�,���0/�%�XO*���10,�����M/,�,�1�+����%�2�%��1���0�� ))� ����2% +� ��� $+������,-,$,�,0!�� ��� �K+�10,"����0 ��1 %�� ��.���� ��,�2�%# 0,������0/�2�%#�%����0 ��)� ����W0�#��0/ 0� %��#�%� ))%�)%, 0��2�%�,�1�+�,���,��0/�� 10+ �1��0% 10��0 0�#��0��2�.�%Q�/ "�� ���$����%�#�"��� ���0% ��2�%%���0��0/ 0��1+#��0��M/,��,�1�+�����l+ �,0!��2$���2,0�)%�1���,�-��1��%�,� 0,����2$���2,0���) %0,1,) 0,�-�)%�",��%��,�0��m�"�%�#��0�%�",�.��2�$,��,�-�)% 10,1��� ���/�.� �N��0 ��Y8)� � 0,����2n���2,0���/�+���$���0%+10+%����O,� ��!�0/��%�-+� 0,���/ ��$����%��%- �,[���2�%

$�00�%�2��.��� ����2�%� �,�-� ��+���%�0 ��,�-�boc�hp���M/��1/ �-���,��0/��)%�)����%�-+� 0,���1�,�1,���.,0/�0/��+)1�#,�-%�1�#)�0,0,����2�0/��MOPN(�1��0% 10�5���+1/��0/��N�) %0#��0�)� ���0�,�1�+���0/����%�l+,%�#��0��,��0/�%�l+��0�2�%�)%�)�� ���n!�%�� 8,�-��%��,#,� 0,�-���#��1+%%��0�1��0% 10+ �%�l+,%�#��0�� ��� ��,�-� �-%� 0�%�+#$�%��2���,-,$�����)�����0���.� �0,1,) 0��0/ 0�1��0��2�%�0/�)%�-% ## 0,1�,#)%�"�#��0��1 ��$��#�00/%�+-/�1��0% 10�%�,�0�%� ���22,1,��1,�� ���0/��1�#)�0,0,"��� 0+%���2�0/��$,�)%�1���� ���.,���%��+�0�,�� 22�%� $��)%�#,+#��1�#) % $���0��./ 0����0 �)� ����%�������)%����0�!�) !�oc���q
	�p�r�s�pt��q���Y8�1+0,"��L%��%�&�u���%�l+,%��1�%0 ,��%�-+� 0�%!� �����#��0��2�%� �!66�,-�,2,1 �0�%�-+� 0�%!� 10,��77���2,��� ������0/ 0�.�+���%��+�0�,�� �� ��+ ��22�10����0/���1���#!��2�v&̂ �̂#,��,���%�#�%����%�/ "���0/�%��+$�0 �0, �,#) 10���M/��*�-+� 0�%!�O��8,$,�,0!�5103*O54�%�l+,%���0/ 0�� 1/�2���% �� -��1!)%�) %��� ���# Q�� " ,� $���2�%�)+$�,11�##��0�� �%�-+� 0�%!�2��8,$,�,0! � �!�,��./���0/�� -��1!�,��+��� %�-+� 0,���./,1/�.�+���/ "�� �,-�,2,1 �0�,#) 10���� ��+$�0 �0, ��+#$�%��2��# �����0,0,���M/,��)%�)�����%+���,����0� ��,-�,2,1 �0%�-+� 0�%!� 10,���+���%�Y8�1+0,"��L%��%&�u����M/��1/ �-�����0�2�%0/�,��0/,�)%�)�����%+��� %��#,��%�%�",�,����0��0/��8,�0,�-�%�-+� 0,����Z,�1��0/,��)%�)����%+����������0�,#)����,�2�%# 0,��1����10,���%�l+,%�#��0���,0��������0�����0��$��%�",�.���$!�0/��Y8�1+0,"�L22,1���2�P � -�#��0� ���n+�-�0�+���% +0/�%,0!��2�0/��( )�%.�%Q�*��+10,��510��2�&''w�3���V�Z�X��X/ )0�%�]w4�x����py�zq{|�t����f�}��h���s	������5�#,�,�0% 0,"��)% 10,1�� ��)%�1��+%���X� ,#���N��0 ��/� �0/��O% +��\� �0/�1 %���\� �0/�,��+% �1��W��,",�+ ���.,0/��,� $,�,0,����P,�,0 %!)�%�������511�%�,�-�!��]��XO*�) %0�&''�,� #������ ��2����.�j~�����������������&��M/�� +0/�%,0!�1,0 0,���2�%�) %0�&''1��0,�+���0��%� �� ��2����.�jdq�ip���r��w�V�Z�X��]̂&k�&̂�V�Z�X��1/ )0�%ww����Z�10,���&''�&]�,��%�",����0��%� �� �2����.�j����������������� ������������ ����� ¡¢�������� £������� ¤�¥������ ¤¥��¦§�� ©̈¥��¦§�� ª�«¤¬«¤«®�¦���̄��� °©�¥�¦ £±����¦��£�



����� �����	
��������������������������������� !����"�#$�%�����&'''�(%�)�����*+���,-../-0 1234526�789:;<�=>9?>@�A>BC8;D;8B/E F�GHIHJKL�MJNOPQPNIQRE&F�STJMNQHUVWX����YZX���)%��Y%X$���[+X���X���� ��)��XYX���\�%�ZW�����X"�%!� �� �#X�X�Z% ZX����\�ZW��V*]̂_*̀ �a #X�!b�#$�%�c��Z ��(� ��EVabc(F��\�ZW�d�X\�%#���e�%"XY���\�ZW��_%#!��ZW�� "!��ZW��_X%�a�%Y���ZW��b %X���̂�%)��ZW��̂� �Z�f+ %���ZW��̂�##X��X�����̂%)���\�ZW��d�e��(+$�XY�g� �ZW�e�%"XY�Ede(geF� ���ZW��̂�##X��X�����̂�%)��\�ZW��� ZX�� ��hY� �XY� ��_Z#��)W�%XY�_�#X�X�Z% ZX���E�h__F�VW��Vabc(�X�� �)%�#X+#�$ ���X���#�XZ!����Z ��X��+% �Y��Y�"�% [�)� ��ZW Z�X�� " X� $���Z���)�YX\X��Y Z�[�%X����\�X��X"X�+ ���iW�� %�j+ �X\X���\�%�ZW����$���\XZ��$!�"X%Z+���\ZW�X%�%�� ZX���WX)�Z�������\�ZW����"��d�X\�%#���e�%"XY��� ���ZW�X%�"��+�Z %!��YX�X���Z�� YY�)Z���%���#��Z�X��ZW�)� �� ���Y��Z��W %��EiW��� ))�XY $��FiXZW�ZW��f�"�%�#��Z�X��ZW��)%�#X+#Y��Z��\�ZW��$���\XZ���VW��Vabc(�X� +ZW�%Xk���$!�&l�d�e�̂��&lm� �c�)�����Z�n�c��Z ��(%�[% #�� ���ZWX���YZX���i ��)%�"X�+��!�ZXZ����ZW�oo_YZX"��c+Z!�c�)�����Z��c��Z ��(� �nn�E�F�pMMLPqKrPLPstuEXF�GHNvJKMwPqQqNMHU�E_F�VW��Vabc(�X�� ))�XY $��[��[% )WXY ��!�iXZWX��ZW��xl�eZ Z����\ZW��d�XZ���eZ Z����ZW��cX�Z%XYZ��\�̂�+#$X ��ZW��̂�##��i� �ZW��\�(+�%Z�*XY���f+ #�� ���ZW��d�e���X%[X��]�� ����VW���� %� �� %��Y����YZX"��!�%�\�%%���Z� ��ZW��oôh�de�E�%�̂��ZX���Z ��d�XZ��eZ Z��F���%"XY�� %� nn�EyF�z{sHIQPNI�N|�swH�}~��S�sN�KJHKQNTsQP�H�swH�������QHJOPqH�KJHKU�]� YY�%� �Y��iXZW�ZW�� +ZW�%XZ!�YXZ���X�&l�d�e�̂��&lm� EWF��ZW��_��X�Z �Ze�Y%�Z %!��\�c�\�����Eg� �ZW�_\\ X%�FE_ecEg_FF�# !���Z����ZW��Vabc(�Z� %� ���ZW�%�ZW ��ZW���� %� ���)�YX\X���X�) % [% )W�E FE�FEXFE_F��\�ZWX����YZX���\�%ZW����X[X$�����)�����Z���\� YZX"���+Z!#�#$�%���\�ZW��d�X\�%#���e�%"XY���VW���� %� �� %��Y����YZX"��!�%�\�%%���Z� ��ZW��ooĥ h�de�E�%��+Z�X���ZW��̂�ZX���Z ��d�XZ���eZ Z��F���%"XY�� %� nn�]����Z���X�[�ZW��Vabc(��+Z�X���ZW�ĥ�de���%"XY�� %� ��ZW��_ecEg_F���%���X[�����X�� +ZW�%Xk���Z����Z $�X�W)%�[% #����#��Z���#�ZW�����\ �#X�X�Z% ZX��� ���) !#��Z�% Z��� ��)%�Y��+%���Z��)%�"X��%��ZW Z� %��X\\�%��Z�\%�#�ZW����X���\\�YZ�\�%�ZW�ĥ�de���%"XY�� %� �Z��ZW����Z��Z�ZW�_ecEg_F���%����X[�������Z�%#X�����Y��� %!�\�%�ZW���\\�YZX"�� ����\\XYX��Z�)�% ZX����\�ZW��Vabc(��VWX��X�Y�+���)%�"X�X����\�%�)%� +ZW�%Xk ZX����\�Y %��X\ZW�����������%"XY��� %����Z� " X� $���X� �d�X\�%#���e�%"XY���"�%�� �����Z �Z%� Z#��Z�\ YX�XZ!� ���) !#��Z�$!�ZW�c�) %Z#��Z��\�Y�%Z X��Y��Z��W %���E�%�Y��) !#��Z�F� ����ZW�%�)�%ZX�����\� )%�"X��%n��$X�����YW %[����hZW�%
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 ������!�/��3�%# -��-��12/,2��+,2-�,2����0/, ��#� �+%���2 "��$��� ))�/��o�̂3�����12 -� %��-2�!ozT�̀rjigjsigitu�fv�wfnxl�vfn�{fe|nfvitǹcdirjg}�~nblbnrjtife}�jeS��Smcjtifejg~mn|flblV��G ��-2��+����3�-�,2����0/, �#� �+%���-2 -��33�,-/"��!�,��-%��� ,,���-��,�)!%/02-���1�%.�� 33�,-���-2� " /� $/�/-!��3��+,2�1�%.��3�%����)%�3/- %,2/" ��)+%)����o�̂3�����2�1o�@%��-2�%��)�,/3/,�1�%.���%�,� ������3�1�%.��-2 -2 "��$���� 33�,-���/��-2/��%��)�,-o�̂3����/���-/3!�-2�#���Q)� /��2�1�-2�!�2 "�$���� 33�,-���� ����Q)� /��12�-2�%-2����1�%.���%�,� ������3�1�%.�� %�� ��� " /� $���/���-2�%�3�%# -��-��12/,2��+,2-�,2����0/, ��#� �+%���2 "����-�$��� ))�/���'��G ��-2��+����3�-�,2����0/, �#� �+%���-2 -��33�,-/"��!�,��-%��� ,,���-��,�)!%/02-���1�%.��,%� -���)%�$��#�1/-2�%��)�,-�-��-2��)%���%" -/����3��+,21�%.�o�̂3�����2�1o�@%��-2�%���)�,/3/,1�%.���%�,� ������3�1�%.��-2 -�2 "��$��� 33�,-���/��-2/��%��)�,-o�̂3�����/���-/3!-2�#� ����Q)� /��2�1�-2�!�2 "��$��� 33�,-���&M��G ��-2��+����3�-�,2����0/, �#� �+%���-2 -��33�,-/"��!�,��-%��� ,,���-��,�)!%/02-���1�%.�� 33�,-���-2� " /� $/�/-!��3��+,2�1�%.��3�%����)%�3/-��+, -/�� ��)+%)����o�̂3�����2�1o�@%�-2�%���)�,/3/,�1�%.���%�,� ������3�1�%.�-2 -�2 "��$���� 33�,-���/��-2/��%��)�,-o3̂�����/���-/3!�-2�#���Q)� /��2�1�-2�!2 "��$���� 33�,-���� ����Q)� /��12�-2�%-2����1�%.���%�,� ������3�1�%.�� %�� ��� " /� $���/���-2�%�3�%# -��-��12/,2��+,2-�,2����0/, ��#� �+%���2 "����-�$��� ))�/���&&��P�%�)+%)������3�-2/��%+��# ./�0�/��,� ��/3!/�0�1�%.��-2 -� %��-��$��Q�#)-���3%�#�-2��)%�2/$/-/��� 0 /��-,/%,+#"��-/����3�-�,2����0/, �#� �+%���-2 -�,��-%��� ,,������2�+�� �!�,� ������3�1�%.��$����3/�����/��) %-�$ �������12�-2�%�-2��1�%.�� %��$�/�0+����3�%����)%�3/-� %,2/" ��)%���%" -/���� ����%���+, -/�� �)+%)����o�N�ThT}�BB��1�$%� �, �-�CC�# !��-�$�� ���Q�#)-���,� ����3�1�%.���$+-BB��1��$%� �, �-��+����/��-2��,�+%����33 ,��-��3 ,��-� ,2/�0� ,-/"/-/����3� ���)%�3/-���+, -/�� ��/��-/-+-/����/�� ,� ��%��#��%��/#/� %�)� ,���3/��-%+,-/���CC�# !�$�� ���Q�#)-��,� ���O��Q)� /��12!��%�12!���-��T�R�|jct�fe�zniticil�}�zf��bet}�{b�l�b|fntieh}�abjcdieh}��cdfgjnldi|}�fn�blbjncd&����2 -�/#) ,-�2 ��-2��+����3-�,2����0/, ��#� �+%���-2 -��33�,-/"��!,��-%��� ,,����-��,�)!%/02-���1�%.��2 ����-2�� $/�/-!��3�/�-�%��-���)�%�����-���0 0��/��,%/-/,/�#��,�##��-����1������������������ ������������������ ���������� �������� �� �����¡ � ��¢£�� ¤¥ ��¢£�� ¦�§�̈ §�©§ª�¢���«��� ¬¥� �¢ �����¢����



����������	
��������������������������������� !����"�#$�%�����&'''�(%�)�����*+���%�)�%,-�.��,� /0-�.���/0�� %�0-)���%%��� %/01&2���0 ,�-#) /,�0 ��,0��+����3,�/0����.-/ ��#� �+%���,0 ,��33�/,-"��!/��,%��� //����,��/�)!%-.0,���4�%5��0 ����,0�� $-�-,!��3�-�,�%��,���)�%�����,���. .��-�����-�3%-�.-�.�+�����3��+/04�%5���-�/�+�-�.�3 -%�+��� ��� /,-"-,-��)�%#-,,���$!��6�#),-����)%��/%-$���$!� 41&���7%��,0�%���)�/-3-/�4�%5���%�/� �����3�4�%5��4-,0�%��)�/,�,��40-/0�,0� $-�-,!��3�-�,�%��,���)�%�����,����. .��-�/%-,-/-�#��/�##��,����4��%�)�%,-�.�,� /0-�.���/0�� %�0-)���%�%��� %/0�0 �$����0-���%���$�/ +����3�,0�-#)��#��, ,-����3��+/0�,�/0����.-/ �#� �+%��1�83�����-���,-3!�,0�#���6)� -�0�4��+/0� /,-"-,-���0 "��$����0-���%��� ����6)� -��40�,0�%�,0����4�%5���%/� ������3�4�%5�� %�� ���� " -� $���-��,0�%�3�%# ,��,��40-/0��+/0,�/0����.-/ ��#� �+%���0 "����,�$��� ))�-���&9��7%��,0�%���)�/-3-/�4�%5���%�/� �����3�4�%5��4-,0�%��)�/,�,��40-/0�,0� $-�-,!��3�-�,�%��,���)�%�����,����. .��-����-�3%-�.-�.�+����0 ��$����0-���%��$�/ +����3�,0��-#)��#��, ,-����3��+/0,�/0����.-/ ��#� �+%��1�83�����-���,-3!,0�#���6)� -��0�4��+/0� /,-"-,-���0 "�$����0-���%���� ����6)� -��40�,0�%,0����4�%5���%�/� ������3�4�%5�� %�� ��� " -� $���-���,0�%�3�%# ,��,��40-/0��+/0,�/0����.-/ ��#� �+%���0 "����,�$��� ))�-���&���:�%�)+%)������3�,0-��%+��# 5-�.�-��/� ��-3!-�.�4�%5��,0 ,� %��,��$��6�#),���3%�#�,0��)%�0-$-,-��� . -��,/-%/+#"��,-����3�,�/0����.-/ �#� �+%���,0 ,�/��,%��� //������0�+�� �!�/� ������3�4�%5��$����3-�����-��) %,�$ �������40�,0�%�,0��4�%5�� %��$�-�.+����3�%�)+%)������3�/%-,-/-�#�/�##��,����4��%�)�%,-�.��,� /0-�.��/0�� %�0-)���%�%��� %/01�;6)� -��40!�%�40!���,�&<��:�%�)+%)������3�,0-��%+��# 5-�.�-��/� ��-3!-�.�4�%5��,0 ,� %��,��$��6�#),���3%�#�,0��)%�0-$-,-��� . -��,/-%/+#"��,-����3�,�/0����.-/ �#� �+%���,0 ,�/��,%��� //������0�+�� �!�/� ������3�4�%5��$����3-�����-��) %,�$ �������40�,0�%�,0��4�%5�� %��$�-�.+����-��4 !��,0 ,������,�/���,-,+,�/�)!%-.0,�-�3%-�.�#��,����.��� ��3 -%�+���%�-�� �# ���%�)�%#-,,���$!��6�#),-���)%��/%-$���$!�� 41�;6)� -��40!��%�40!��,�=>�=??@AB�C?�DEFAGHI@JBECJ�CJ�BK@LMFN@B�?CF�CF�OMPG@�C?�DCQRFESKB@TUCFNV&W��8��40 ,�4 !��/ ��,�/0����.-/ �#� �+%���,0 ,��33�/,-"��!�/��,%��� //���,��/�)!%-.0,���4�%5��$��/-%/+#"��,��1X�4�4-���)%� ��-���+/0/-%/+#"��,-��1

&'��X ���+/0�/-%/+#"��,-���Y�%�,0��-5��-0�����3�/-%/+#"��,-��Z�0 �� �!-#) /,����,0��)%-/���3�/�)!%-.0,��4�%5�1�(�� ����6)� -���[��X ���+/0�/-%/+#"��,-���Y�%�,0��-5��-0�����3�/-%/+#"��,-��Z�0 �� �!-#) /,����,0�� " -� $-�-,!��3/�)!%-.0,���4�%5�1�8��) %,-/+� %3�%# ,���%�-�� ���3�%# ,�1�(�� ����6)� -���&��X ���+/0�/-%/+#"��,-���0 �� �!�,0�%�-#) /,����,0��# %5�,-�.��3/�)!%-.0,���4�%5�1�83�����)�� ����6)� -�,0��-#) /,� ���40-/0�4�%5���%�/� �����3�4�%5��0 "��$���� 33�/,�������\��,0�� ��4�%��,�� �!��3�,0���]+��,-����%�� ,-�.�,��,0���33�/,��3/-%/+#"��,-������,0��# %5�,�3�%��%" �+���3�/�)!%-.0,���4�%5����)���+)���,0��/� ����3�4�%51�(�� ����6)� -��>̂�_BK@F�̂MABCFV�MJT�̀G@VBECJV�2��:�%�)+%)������3�,0-��%+��# 5-�.�40 ,�/%-,�%- ��0�+���$��+����-���,�%#-�-�.�40 ,�-�� �aa/� ��bb��3/�)!%-.0,���4�%5�1�����-,0�%��)�/,�,�� �!� �"�%����33�/,���+����3��%� //����,��/�)!%-.0,���4�%5�,0 ,�0 ��$����-���,-3-���-��%��)�����,� �!��3�,0��)%�/��-�.�]+��,-�����-��,0�%� ���6)� � ,-���3�%�,0�� �"�%����33�/,�,0�%�,0 ��,0��)%����/���3�,�/0����.-/ �#� �+%���,0 ,��33�/,-"��!�/��,%��� //���,��/�)!%-.0,���4�%5�1�9��X ��,0��+����3�,�/0����.-/ �#� �+%���,0 ,��33�/,-"��!�/��,%��� //���,��/�)!%-.0,���4�%5��%��+�,���-��# 5-�./�)!%-.0,���4�%5��#�%��4-���! " -� $��1�(�� ����6)� -������X ��,0��+����3�,�/0����.-/ �#� �+%���,0 ,��33�/,-"��!�/��,%��� //���,��/�)!%-.0,���4�%5��%��+�,���-�3 /-�-, ,-�.�� 43+��+�����3�/�)!%-.0,��4�%5�1�<��7%��,0�%���,0�%�3 /,�%��,0 ,��0�+��$��, 5���-�,�� //�+�,1�83�����)�� ��-���,-3!� ��� ��%����,0����3 /,�%���W���0 ,��,0�%�/�##��,���-3� �!����!�+�0 "�1�'��\��!�+�4-�0�,��,��,-3!� ,� �0� %-�.,��$��/���+/,���$!�,0��c�)!%-.0,�d33-/�-��/����/,-���4-,0�,0-��%+��# 5-�.1\ ,��e���"�#$�%�&9��&'''�f	�gh��i�j�����kl@SEVB@F�C?�DCQRFESKBV>7))%�"���$!em	n���op�q�

�r�srktK@�uEvFMFEMJ�C?�DCJSF@VV>w:*�\�/��''x2[99��:-����&&x�2x''y�We�9� #z{|}}|~���������������������}�����|����������������������������������������������������������� ��¡��¢��£� ���������~�¤¥�(��, ��¦�%"-/��

���|�~¥���,-/���3�§��,-�.��̈   ��¤¥�©0��(��, ��¦�%"-/��4-���0���3+%,0�%�#��,-�.���3� �c������+�c�##-,,���,����"���)�%�/�##��� ,-���3�%�%�"-�-����3�ª¦(¦�¦©\�<7��40-/0.�"�%���,0�����-.���3�/+%$�-��# -�$�6����©0��/�##-,,���4-�����"���) ��� ��),�-,��%�/�##��� ,-����,0%�+.0 �/������+��)%�/�����©0��/�##-,,��4-���/���-�,��3�)�%�����40��%�)%����,,0��-�,�%��,�� 33�/,���$!�,0��)%�)����%+����-�/�+�-�.�# -�$�6�# �+3 /,+%�%��# -�$�6� //����%!�# �+3 /,+%�%��� ��)��, ��/+�,�#�%��L@@BEJS�«MB@V¬�©0��,0-%��/�##-,,��#��,-�.�-��,��, ,-"��!��/0��+����3�% �+ %!�&�x&2���[[[��©0��#��,-�.,��, ,-"��!��/0��+����3�%�\�/�#$�%�&�x&9��&'''�-��/ �/�����L@@BEJS�®PMA@¬�ª�¦��(��, ��¦�%"-/�X� �]+ %,�%����<9�̄b;�3 �,�(� ° ��¦��� �0-�.,����\c��[��[�����̈ ��±��|~��� ��|�~��~����¥7�� # %-��²-��� ��Y�[�Z���Wx299W��̈ ��}� �~���¤|~��� ��|�~¥�§ -�/�##��,�� ��� ����,0�%/�##+�-/ ,-����%�. %�-�.�,0�/�##-,,���,��7�� # %-��²-��� ��ª�¦�(��, ��¦�%"-/��X� �]+ %,�%����<9b̄;�3 �,�(� ° ��¦���*��#�<&���� �0-�.,����\c��[��[��c�##-,,����/+#��,��4-���$�� " -� $���3�%�)+$�-/-��)�/,-��� ���/�)!-�.�$�,4����'� �#� �����)�#��4��5� !�� ,�,0�� ��%��� $�"���;�,%!�-�,��ª�¦��(��, ��¦�%"-/�X� �]+ %,�%��-��/��,%�������(�%����4-�0-�.�,�� ,,����,0����6,�#��,-�.�#+�,����� �3 6�,��7�� # %-��²-��� � ,��[�x��Wx9�'2����� ,�%�,0 �� �+ %!�9���[[[4-,0�,0��)�%���b��� #�� ���%. �-° ,-�� �� 33-�- ,-����-3� �!��:�% ��-,-�� ��-�3�%# ,-���%�. %�-�.�,0�ª¦(¦�¦©\�<7�c������+��c�##-,,������������	
���������������������&9W��)����W&�Y7+.+�,�&<��&'''Z�³�	r
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gàhfì
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��������������������������������� !����"�#$�%�����&'''���()*�� ���+��(���,�+�%()�-� ���%�*�%�.��+)�-%�/0)%�#��(��1 (��2���"�#$�%�&3��&'''�4	5���467��89:;<=>?;@�A<B:C>;D>:?E�9:F:C:?E@�GHH:=<�?HI<C>:=:J<�I;?B;DKCLMN55	�O�6P�Q�����67RS��+�()()���%��0## %!��T�(S�+��()*)���+�()()���)��+%)�(���$���U� �%�/0)%���$!���*()����V3W�XWYX��T�(S�ZZ1[\��RS���0## %!��T�(S��+�()()��U ��+%�+ %���$!�(S��+�()()���%� ��%�+%����(��(S��")�U��T�(S��+�()()���%�]̂\�)��+0$�)�S)�-�(S��+�()()����0## %!"�%$ ()#�U)(S�0(���)()�-�)(�)�� �!�U !�RS��+�()()����0## %!� ���0�*���(S� " )� $)�)(!��T� ����*%)+()����T�(S� � �!()* ��#�(S���� " )� $���(��]̂\�T�%(S����(�*()��� ���#� �0%�#��(��T�(S�+��()*)���*S�#)* ��%��)�0����%� ��_+� � ()����T�US!�����0*S�#�(S���)��������àM��b6�c6�	��67IIdefghh�DEJ�IIdihjdkl0## %!��T�̂�()()��]̂\�S ��%�*�)"���+��()*)���+�()()���Ŵ &̂ZY'mm� ���̂ &̂nm�&VX�T%�#�o\lZ[�%+�% ()����̂�p��o�_�&Ym�3��,R̂ ���[�qqV'rYm�3�+%�+��)�-��+0%�0 �(�(���*()����V3W�X��T�(S��Z���% ��Z����1%0-�� ���[��#�()*�\*(�WZZ1[\X���&s�l�[��Y�� W�X��(�� #�����V�[Z,�+ %(&3V�$!���( $�)�S)�-� �(���% �*��T�%%��)�0����T�#�+)/0 (�*S��%)�������t�)#�(S!�+)+�%)�)�)0#�*S��%)���)���%���(S��% U� -%)*0�(0% ��*�##��)(!�-% +�� (�&�V�+ %(��+�%�#)��)���W++#X� ��% )�)��� (�m�V�++#��]̂\�S ����(�%#)���(S (�(S��+�()()���*��( )���� ( ��%)�T�%# ()���%�- %�)�-�(S�����#��(����(T�%(S�)����*()����V3W�XW�X��T�(S��ZZ1[\uS�U�"�%��]̂\�S ����(�T0��!��" �0 (��(S���0TT)*)��*!��T�(S���0$#)((���� ( � ((S)��()#���%�US�(S�%�(S��� ( ��0++�%(�-% �()�-��T�(S��+�()()����\��)()�� ��� ( # !�$���������$�T�%��]̂\�%0�������(S�+�()()���vL�A<C:Jw<�xy<K:C>;z&��I{DE>�K<>D|?{:CK��RS��#�( $��)�#�T�#�+)/0 (�*S��%)���)��+� �(�� �� �)# ���)��U����0���%�(�����o ������� � (0%���T�(S��%��)�0���(0�!�)��-% +�� ����0++�%(���$!��)#)� %��(0�)���)�*�((����(S��%��)�0���T�*��*�%��T%�##�+)/0 (�*S��%)���0���)��-% +���*���)�(����!��T�(S��+ %��(�*�#+�0������vED{z>:=D{�K<>y?J��\�� ��/0 (� � �!()* ��#�(S���T�%���T�%*�#��(��T(S��(���% �*����_)�(���RS�� � �!()* �#�(S���0����T�%�/0 �()( ()"���(�%#)� ()����U �����)-����(��#� �0%�#�+)/0 (�*S��%)���%��)�0���+%����(� �(S��+ %��(�*�#+�0���Y��}DBE:>wJ<�?H�;<C:Jw<C��RU��(!t�)-S(�T)����(%) ���U�%��*���0*(���)�

-% +��")��! %���U)(S�(%� (#��(��# ��� ((S��# _)#0#�+%�+������ $���% (���R%) ��U�%����( $�)�S���)���)-S(��( (����"�%� �r!� %�+�%)����R���" %)�()����T�-% +��U�%���(0�)���)��(S����(%) ����l)_(!tT�0%(%� (���� #+����U�%���$( )���� �� � �!~����RS���0#$�%� ���-��-% +S)* ��)�(%)$0()����T�(S��-% +��%��)�0���(0�)���_*�����(S��*0%%��(�%�/0)%�#��(��T�%-% +��(���% �*������ ���-% +��" %)�()����% +��� #+����T%�#��)-S(�T)����(%) ��U�%��+%�*������(���)(S�%�% )�)��� ��% )�)��U �(���%�-% +���0)*���U�(�+�# *�� ����%!�+�# *���RS��+%�*�����T% *()����U�%�� � �!~���T�%�%��)�0����T#�+)/0 (�*S��%)���(����(�%#)���(S��TT�*(���T�+%�*���)�-����%��)�0����"����1%!)�-�(S��-% +���(��% )�)��*��*��(% (���(S��%��)�0��� �# _)#0#��T��T�����,��)�0����)����(�*��*��(% (��)�-% +���0)*���L��?�:=?{?B:=D{�I;?H:{<&��v=w><�>?�:=:>z��o �������(S�� *0(�(�_)*)(!�� ( ��#�+)/0 (�*S��%)���������(�+���� �!� *0(��(�_)*)(!�%)�.���RS� *0(��(�_)*���-!��(0�)���+� *��#�+)/0 (*S��%)���)��(�_)*)(!�* (�-�%!����T�%� *0(��% ��(�_)*)(!��* (�-�%!�����T�%� *0(���%# ��� ���(�_)*)(!�* (�-�%!����T�% *0(��)�S � ()���(�_)*)(!���!��)%%)( ()�� �����%# ��)%%)( ()������+)/0 (�*S��%)��)����(� ��.)������)()~�%�����<E?>?�:=>z��RS��* %*)��-��)*+�(��() ���T�#�+)/0 (�*S��%)���U ��" �0 (���$!�(S��p̂ �̂��,�T�%��*��1���W,T1X�̂��%�,�")�U�[�##)((������� !���&''���RS��[�##)((���*� ��)T)��#�+)/0 (�*S��%)���)�(���%�0+�]W�")���*���T����* %*)��-��)*)(!�T�%S0# ��X��$ ������� �� *.��T* %*)��-��)*)(!�)�� **�+( $����(0�)��U)(S�(U�� �)# ���+�*)����% (� ���#�0���Y��A<�;?Jw=>:F<�DEJ�J<F<{?�K<E>D{>?�:=:>z����� ��t-���% ()���%�+%��0*()"�(�_)*)(!��(0�!���)�( %�% (��U�%��T��#�+)/0 (�*S��%)���)��(S�)%��)�(�� (*��*��(% ()�����T�V��mVV��&�mVV���%�m�VVV++#�T�%�&V�U��.��WZ�X��%�&��U��.��WZ�X$�T�%��# ()�-�� ����0%)�-�# ()�-�-��( ()���� ���� *( ()����RS��Z�+ %��(�U�%��# (��� ���*����()#����U��.�� T(�%U� �)�-�(S��T)%�(��)((�%��RS�������*�%%��+���)�-�(��(S���)�( %!*��*��(% ()���� %��m&��� ����3����&mY�& ���&������ ����''�Y� ���mq��m#)��)-% #��.)��-% #��� !�W#-�.-�� !X�%��+�*()"��!�T�%�Z� ���Z�# ���� ��m��V� ���mY�Y��&�Y��� ���&���V�� ��mYV�V� �������m�#-�.-�� !��%��+�*()"��!T�%�Z� ���Z�T�# ����RS����U��(��$��%"��� �"�%����TT�*(��"���W�p\]�X�T�%��!�(�#)*�(�_)*)(!�)�m�VVV�++#�W�''�#-�.-�� !X�T�%�# �� ���T�# ���% (��$ ���������0%���-)* �)#+ )%#��(����*%� ����$��!�U�)-S(� ��$��!�U�)-S(�- )��)��(S�� �0�(��� ��%�( %����-%�U(S��T�Z� ���Z�+0+���RS�*�%%��+���)�-�����$��%"��� �"�%��

�TT�*(���"���W�p\]�X�)��&�mVV�++#�W&�q#-�.-�� !X��p̂ �̂��,�T�%��*��1���W,T1X�̂��%�,�")�U�[�##)((��*��*�0�������� !����&''���(S (��$�* 0���T�(S��%�( %����-%�U(S��T�(S��+0+��)��(S�m�VVV�++#�W�''�#-�.-�� !X�-%�0+��(S��!�(�#)*��p\]���T�&�mVV�++#�W&�q�#-�.-�� !X�U�0��� ����$��%�- %���� ��(S�%�+%��0*()"���p\]������w|=y;?E:=�>?�:=:>zL�RS���p\]��)�m3���#-�.-�� !� ���(S���p\]��)��'m�Y#-�.-�� !�$ �������(S��*�#$)���%��0�(��T�%�(U��&�!� %�T���)�-��(0�)�� �������'Vr� !�T���)�-��(0�!�)����-��RS)�����+�)�(�)��(S��� #�� ��(S (�0���T�%� *0(���)�( %!� ���*S%��)*�,T1�m��xy;?E:=�>?�:=:>z��p��� !����&''��(S��p̂ �̂��,�T�%��*��1����W,T1X�̂��%,�")�U�[�##)((���%�*�##������(S ((S��,T1�T�%�#�+)/0 (�*S��%)���$���( $�)�S��� (�V���#-�.-�� !��RS)��" �0�U ��$ �������(S���!�(�#)*��p\]���T&�3VV�++#�Wm3���#-�.-�� !X�T%�#�(S��&!� %���-�T���)�-��(0�!� ���(S�0�*�%( )�(!�T *(�%�WsZX��T�&VV�)��xy;?E:=�H<<J:EB��?E;?J<E>����� *S%��)*�(�_)*)(!��(0�!��#�+)/0 (*S��%)���W''�m�X�U �� �#)�)�(�%���(�$� -�����-��)��(S���)�(� (��������"�����TV���VV���VV���%�&�3VV�++#�WV����Y��&'�'�%�m3���#-�.-�� !��%��+�*()"��!X�T�%�&�#��(S���RS�%��U�%������)-�)T)* �((%� (#��(t%�� (����TT�*(�������%��%�(���( $�)�S� ��p\]��� ���*����*S%��)*(�_)*)(!��(0�!�U ��*���0*(��� (�������"�����T�V��%���VVV�++#�W&qV�#-�.-�� !X�T�%�&��#��(S���o �������(S��%��0�(��T�(S��(U��*S%��)*���-��(0�)����(S��p\]��)��&�3VV�++#�Wm3���#-�.-�� !X ���(S���p\]��)����VVV�++#�W&qV�#-�.-�� !X�))��xy;?E:=�H<<J:EB�AD>C����� �*S%��)*T���)�-��(0�!��#�+)/0 (�*S��%)���Wm3�XU �� �#)�)�(�%���T�%����#��(S��)��(S��)�(�(���)�( %�% (�� (�*��*��(% ()�����TV���'V����Y&����%�m�q'V�++#�W *()"�)�-%��)��(X���/0)" ���(�(���������T�V��&Y�&V�����3�#-�.-�� !�T�%�# ���� ���V��&3�&�����%�Yq&�#-�.-�� !�T�%�T�# ����%��+�*()"��!��RS���p\]��)����Y&��++#W&Vm�#-�.-�� !X��RS���p\]��)��mq'V++#�W��3�#-�.-�� !X����vE:KD{�K<>D|?{:CK����� #�( $��)�#��(0�!��#�+)/0 (�*S��%)���� $�����U)(S�&�[�W% �)�*S�#)* ��+0%)(!2'3�X��U �� �#)�)�(�%���(��!�0�-� �0�(l+% -0�t1 U��!�% (���)(S�%)�(% "���0��!��%��% ��!����+)/0 (*S��%)���U �� $��%$���% +)��!�T%�#�(S��(�# *S���)�(%)$0(����"���!�)��(S��)�(% t ����_(% *���0� %�*�#+ %(#��(���T�(S�$��������#���(% (���S)-S�$)� " )� $)�)(!") �(S���% ��%�0(���U ���_*%�(���#��(�!)��0%)���� ����)����(� **0#0� (��)�()��0����s%)����T�*���� ���$)���� #+���T%�#�" %)�0��(%� (#��(��U�%��0����T�%�(0�)����T�(S��#�( $��)*�T (���T�#�+)/0 (*S��%)������� ���* ��������!�(S�0�*S �-���*�#+�0���*�0���$������������������ ������� ¡���¢����� £¤����¥¥¥¥ ¦��¥¥¥¥¥ §�̈�¥¥¥�© §̈ ��©ª¥� «¬̈��©ª¥� �®§̄ ®§°®±�©���²��³ ¬́�̈¥© ¦µ����©����



����� �����	
��������������������������������� !����"�#$�%�����&'''���()*����(�*(����+,�%�-�%���(,�%��. ����$)�(% ��-�%# ()����-�#�/)01 (�*,��%)��23�4245��+,��/�(��() ��#�( $��)(�����1*, ��&6#�(,!�/)/�%)�)����%�/)/�%)�)���.�%����(���(�*(���7��8395:;23<�92=;>?@253������/�*)-)*(��(��, "��$����*���1*(���.)(,#�/)01 (�*,��%)���(����(�%#)���.,�(,�%(,��*,�#)* ��# !�, "�� ������*%)���)A���--�*(�)��,1# ����B�.�"�%��(,�%�.�%������)C�)-)* �(�-)��)�C��)���(,�%%���" �(�(��(��D��"���/#��( �� ��%�/%��1*()"��(�E)*)(!�(��(�F�.,)*,.�1����1CC��(�(, (�#�/)01 (�*,��%)��/%��1*�������*%)����)A���--�*(��GH�IJJ;<JK@<�8L?5=>;<&��M2<@K;N�<L?5=>;<��+,��#�/)01 (*,��%)���O�C)�(% ()���P�)C)$)�)(!Q�*)�)���DOPQF�)��)* (���(, (�PRS�, �-�1�������)�( %!�%)�A���-�*��*�%��-�%#�/)01 (�*,��%)���-�%�(,��C���% ��T�U�/�/1� ()�����%� �!��1$C%�1/��R1%�1 �((��(,��%�01)%�#��(��1���%�(,��V���W1 �)(!�R%�(�*()���S*(��-�&''���(,�SC��*!�, ����(�%#)����(, (�(,��1����-#�/)01 (�*,��%)���.)�����(�/�����)�( %!%)�A��(��)�- �(�� ���*,)��%����1�/%)# %)�!�(��(,��*,�#)* �X����.�(�E)*)(! ���)(����.�1� C��% (��)��Y559Z ��G[;532:�92<@K;N�<L?5=>;<�S�Q)�( %!�O)�A�P" �1 ()���U!�(�#DQOPUF�*,%��)*��E/��1%�� � �!�)��. �*���1*(���$!�PRS�-�%�(,��OPQ��+,� � �!�)��. ��/�%-�%#���1�)�C�(���% �*���"���%��)�1���D)�*�1�)�C�(,����(, (�, "�$����%�"�A��� ���(,��(,%����E/)%��C% /�� ���% )�)��(�#/�% %!�(���% �*��/%�")�1��!���( $�)�,���-�%� �PE/�%)#��( ��T���R�%#)(F� ��� � ��1#/()����-�&\\�/�%*��(�*%�/�(%� (��(����()# (��(,��+,��%�()* ��] E)#1#O��)�1��̂��(%)$1()���D+]Ô F�-�%�(,�C���% ��/�/1� ()��� �������1$C%�1/�����S�()*)/ (���O��)�1��DSOF)�-�%# ()���. ��1����)��(,)�� � �!�)��PE)�()�C�(���% �*���%��1�(�)�� +,��%�()* ��] E)#1#�O��)�1��̂�(%)$1()���D+]Ô F�.,)*,�%�/%����(������(, ��&_��-�(,��O-Q�-�%�(,��T�U�C���% ��/�/1� ()��� ���� *,��-�(,�����1$C%�1/���)�*�1�)�C����6�1%�)�C)�- �(��D̀&�!� %����F�+,��+]Ô �* �*1� ()���%��1�(��)�� �)C�)-)* �(��"�%��()# (���-�,1# ��)�( %!��E/��1%���+,��*,%��)*� � �!�)�-�%�#�/)01 (�*,��%)���)�� �.�%�(�* ����()# (���-��)�( %!��E/��1%��.)(,� ��%��)�1��� (�(���% �*����"��� ���&\\_��-(,��*�##��)()��� ��1#���(��$��(%� (��.)(,�#�/)01 (�*,��%)����+,)�� � �!�)��������(�( A��)�(�� **�1�(�(, (�(,)��1���-�#�/)01 (�*,��%)������C% /���)�%��(%)*(���(��1������̂��*�%�� ���) C % �C% /������!��̂��*�%�� ���) C % �C% /���%�/%����(������(, ��&\_�-�(,��(�( ��T�U��C% /�� *%� C��D7��\\\"�%�1��7�a�bc\F��d �������(,��%)�A��()# (���* �*1� (���)��(,)�� � �!�)���)(
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\]ć Ẑc]°
}�
�))��(��$�G�$'(��
$��-($�"��'��±̂X_̀
VZZ�_̀
�da]Z°
%�4
6�-$��±̂X_̀
VZZ�_̀
�̂cXc°
»��HNH�®]]ac
_Za
¼c]c°
�J
,iI
��)'(��
JN�KKG�$"('�
)�#��
'���!(�(��
$��� 
�'�'(���G�$�'�$�
'�
~(��
(�~�$"��
$��-��'�
~�$�G�)(��
'�"G�$�$ 
�-'6�$(' 
L*.2M
'�(��'���
���
�G�$�'�
��-(G"��'
(�
�"����$
�(~~�$��'
~$�"
'6�
�� �-'6�$(©��
(�
'6�
�'�'(��
�()�����
*.2�"� 
����
#�
$��-��'��
# 
)�#���G�$�'�$�
���
��-(G"��'
�-GG�(�$�
'�)���-)'
�
~(���
�-$!� �
'�
��'�$"(����)����$ 
��'�
(�
)����)'(��
�('6
'6�G$�G�$�'(��
�~
�
~�$"��
�GG�()�'(��
~�$(��'����'(��
�~
�
$��(�
� �'�"�
��
����
��'�
)���-)'
��-(G"��'�
G$��$�"�
��$!()�����
G�'6
'��'��
.6�
��'�
�-#"(''��
�(��#�
-���
# 
,�""(��(��
�'�~~
'�
���-$�'6�'
�$��'(��
�-)6
$��-��'�
~�$
*.2
�(����'
)�-��
(�'�$~�$��)�
'�
��'�#�(�6���'�'(���
���
'6�'
'6�
$��-��'�
"��'
'6�,�""(��(��̈�
'�)6�()��
�'����$���i���$��
,�""-�()�'(���
,�""(��(���½���	�
�T¾�¿
À�	��UÁ]Wd]X_d³ghiI
+�)�
&&5K4HJ�
i(���
%%5�K5&&j
NO�H
�"kl@mm@An
D:o?
pÂ��sr�st9?o?;Cm
D:BB<A@DC=@:A�D:BB@��@:AA{wx|v
{�
t���x|
@y�{���wx{yD{��v|wx{y���
lvxyz
;v xv¡v¢
�£
w¤v9v¢v���
D{���yx|�wx{y�
D{��x��x{y¦D{��vyw�
;v§�v�wv¢Ã��!�"#�$
%��
%&&&��<BBC;uE
.6�
i���$��
,�""-�()�'(���,�""(��(���
��
G�$'
�~
('�
)��'(�-(���~~�$'
'�
$��-)�
G�G�$��$3
#-$���(�!('��
'6�
����$��
G-#�()
���
�'6�$i���$��
����)(��
'�
'�3�
'6(��GG�$'-�(' 
'�
)�""��'
��
'6�~�����(��
(�~�$"�'(��
)����)'(���
��$��-($��
# 
'6�
1�G�$��$3
I��-)'(��2)'
�~
%&&H�
1-#�()
7��
%4�5%K�
2�����) 
"� 
��'
)���-)'
�$
�G����$
�)����)'(��
�~
(�~�$"�'(��
-�����
('�(�G�� �
�
)-$$��'� 
!��(�
)��'$���-"#�$�
��
G�$���
�6���
#�
�-#��)'
'��� 
G����' 
~�$
~�(�(��
'�
)�"G� 
�('6�
)����)'(��
�~
(�~�$"�'(��
�-#��)'
'�
'6�1�G�$��$3
I��-)'(��
2)'
L1I2M
'6�'����
��'
�(�G�� 
�
!��(�
)��'$��
�-"#�$�,�""��'�
�$�
$��-��'��
)��)�$�(��O
L�M�6�'6�$
'6�
G$�G����
)����)'(��
�~(�~�$"�'(��
(�
��)����$ 
~�$
'6�
G$�G�$G�$~�$"��)�
�~
'6�
~-�)'(���
�~
'6�,�""(��(���
(�)�-�(��
�6�'6�$
'6�(�~�$"�'(��
�6���
6�!�
G$�)'()��
-'(�(' jL#M
'6�
�))-$�) 
�~
'6�
,�""(��(��̈�ÄÅÆÇÈÉÅ
ÊËÌÍÎÏÌËË ÐÑÒÊË
ÓÔÕ
ÊÖ×
ÐËËË ØÙÉ
ÐËÚÚÚÚ ÛÍ
ÚÚÚÚÚ ÜÆÝ
ÚÚÚÊÞ ÜÝÉ
ßÞÚÖ àáÝÉ
ßÞÚÖ âÒãÜäãÜåãÊßÓÍÓÐæççç èáÆÝÚé ÛêÓÒ
ÊßÓÍÓÐ



����������	
��������������������������������� !����"�#$�%�����&'''���()*��$+%������()# (�,�-*.�/ !��(����0 �*�(0��1+ �)(!��+()�)(!�� ���*� %)(!��2�(0�)�2�%# ()���*����*(��,� ���-�.�/ !��(�#)�)#)3��(0��$+%�����2�(0��*����*()����2)�2�%# ()������(0��%��4�����(��)�*�+�)�5�(0��+����2� +(�# (��*����*()���(�*0�)1+����%��(0�%�2�%#���2)�2�%# ()���(�*0����5!�6789:;��%)((���*�##��(���0�+���$��+$#)((�������%�$�2�%��< �+ %!������===�>2�!�+� �()*)4 (��(0 (�!�+�/)���$��+$#)(()�5�*�##��(���$+(�2)���)(�)22)*+�(�(��������/)(0)��(0��4�%)����2()#�� ���/���$!�(0)����()*���!�+��0�+�� �")���(0��*��( *(��)�(���$���/� ������ ��4���)$���766?9::9:;�@)%�*(� ���*�##��(��(��A��B#)(0��C���% ��D�##+�)* ()���D�##)��)������E�&�(0�B(%��(��B����F��#�&GHI=���� �0)�5(����@D��=EE���%�") �(0��>�(�%��(�(�����#)(0J2**�5�"�KL?KM?8N9?OPKL?Q78OLPRLP87R8;�C�% ��)()�� ��)�2�%# ()����%�*�4)����2�(0�)�2�%# ()���*����*()����*��( *(�A��B#)(0� (�-�=�.��&IG=�&S��%�") �(0�>�(�%��(� (����#)(0J2**�5�"�:MTTU9Q9P87?VOPKL?Q78OLP;WXY�Z[[\]̂_̀�abcde\f�g=�=G=EI'�hij̀ef�B+44��#��( %!�>�2�%# ()���2�%(0�������	
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â _̂̀_��̀ fe����$��
̂�$
y���*"�$
'$��*̀e�ny��e$��
g_$
y���_e_���$�
���
|��e'*"(�
���
�*""�$_p��
_�
ek_�f*((��"��e��
g�]')q
���o�*$ek�
ek�
̀���_��e�
���$b �̀���$!�e_��
�e����$�
��!���
ek�e
ek�d�(�$e"��e
k��
��!���(��
̂$�"
ek������� ����+.0,PZ
�$_ee��
̀�""��e�
"*�e
#�$�̀�_!��
# 
o�#$*�$ 
}�
�~~~�
jk�d�(�$e"��e
$��*��e�
%~
̀�(_��
�̂
ek�c$_ee��
̀�""��e�
����
_̂
(���_#���
��̀"(*e�$
�_�h�
jk�
]̂ _̂̀�
�̂
�*_��_�b)����$̀k
���
fe����$��
_�
̀*$$��e� *�_�b
��$�'�$̂�̀e
��g
(*#�_̀
k��$_�b
c_��
#�
k���
��d�̀�"#�$
&�
%&&&�
̂$�"
&
�"z�
("�
f��f�̀e_��
w�
�̂
ek�
f*((��"��e�$ w�̂�$"�e_��
̂�$
̂*$ek�$
��e�_���.++/,PP,PZ
�$_ee��
̀�""��e�
�k�*��#�
�*#"_ee��
e�n
��f�
d�(�$e"��e
�̂a��$b �
gee�n
�$����
a�c�$��z������]̂ _̂̀�
�̂
a��$b 
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dàe
CVVW
g̀CVXVE0�#���
:�
.�
:<
�/�6
./�
��.,�����'��
1�$
./�
1�*$
($,"�$ 
($��*-.-������
�.
��-/
�1
./�
1,!�
�11,-,��- ��!���
���� +��
4%%
./$�*3/
%<
8;;)5�>?@AB XCEFGHAI>J>KHB ?IL MNOPIJ>INOBLGQ
MRSRA?>ITBOB>HLBGBO>T?ARB ISH?M>G ULNS CVVW
>NCVXVYIf
xkppk̀f̂
̀d
lssD
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����������������	�����
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r69086<d	;66g15=6B41w0	=;80>8:A8;34d	>Be614/09	ffghigjjK'U+-VJ'KUK*J+,(VU'K)(+KLZnZXWm	U[\Wk\l_UnY\_\okXWk\l_}18	28;FF1=	:>08;215A	;59	F61A/28B604{	02=CbuB9;5d	F61A/24	712/15	208812:8<;59	;184>;=0d	803:w;6	:F>8:/1e121:5	�u?}@	�:C	�h�d>Be614/09	ffghigjj}187:82/15044	9180=21w04b�:015Ad	>Be614/09	fyghygjj~=c:55066	c:BA6;4d>Be614/09	fyghygjju;;ed	>Be614/09	fyghygjjMJ))(+K-	,G(	+(�K�((�UI'*MGHKG'(,(VU'K)(+KÛ X\]�mk�XWm	)WX�Zk\_̂-ZX[\]Z�61w0	:16	>8:3:21:5{	8040;8=/{;59	15F:83;21:5	:8908@0F08059B3	>8:=09B804d=:330524	9B0	e<	fhg�gjjd	>Be614/09	ffg�gjjUI'*MGHKG'(,(VU'K)(+KU_\YWm	W_n	VmW_k	�ZWmkq*_opZ]k\l_	-ZX[\]Za6;52g806;209	�B;8;52150{9:30421=b~0E1=;5	F8B12	F6<d	=:3305249B0	e<	ffghjgjjd>Be614/09	jgh�gjj�81052;6	F8B12	F6<d	=:3305249B0	e<	ffghjgjjd>Be614/09	jgh�gjj�408	F004b�020815;8<	408w1=04d	13>:82g;59	0E>:82g806;209408w1=04d	=:330524	9B0e<	ffghjgjjd	>Be614/09	jg�ygjj�18B404{	408B34{	2:E154{	02=Cbc:Ad	90F15121:5d	=:3305249B0	e<	ffghjgjjd>Be614/09	jgh�gjjUI'*MGHKG'(,(VU'K)(+KLZnZXWm	MXlp	*_o�XW_]ZMlXplXWk\l_}93151428;21w0	80AB6;21:54b}>>0;6	>8:=09B80d=:330524	9B0	e<	ffghjgjjd	>Be614/09	jg�ygjjUI'*MGHKG'(,(VU'K)(+KLWXY	-ZX[\]Z	Û Z_]̀}93151428;21w0	80AB6;21:54d}>>0;6	>8:=09B80d=:330524	9B0	e<	ffghjgjjd	>Be614/09	jg�ygjja8:A8;3	80AB6;21:54b
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Commodity Parts per 
million

Expiration/
Revocation

Date

* * * * *

Beet, sugar, mo-
lasses ............ 0.75 None 

* * * * *

Caneberry sub-
group ............. 0.70 None 

* * * * *

Cattle, fat .......... 6.5 None 
Cattle, meat ...... 0.50 None 
Cattle, meat by-

products ........ 2.0 None 
* * * * *

Fig ..................... 0.10 None 
* * * * *

Grape ................ 0.50 None 
Grape, raisin ..... 0.70 None 
* * * * *

Herb, dried, sub-
group ............. 22 None 

Herb, fresh, sub-
group ............. 3.0 None 

* * * * *

Milk ................... 2.5 None 
Milk, fat ............. 27 None 
* * * * *

Peanut .............. 0.02 None 
* * * * *

Vegetable, root 
and tuber, 
group ............. 0.10 None 

* * * * *

* * * * *

[FR Doc. 02–24484 Filed 9–26–02; 8:45 am]
BILLING CODE 6560–50–S

ENVIRONMENTAL PROTECTION 
AGENCY

40 CFR Part 180
[OPP–2002–0232; FRL–7200–2]

Glyphosate; Pesticide Tolerances
AGENCY: Environmental Protection 
Agency (EPA).
ACTION: Final rule.

SUMMARY: This regulation establishes 
tolerances for residues of glyphosate in 
or on animal feed, nongrass group; 
grass, forage, fodder and hay, group and 
adds the potassium salt of glyphosate to 
the tolerance expression. Monsanto 
Company requested this tolerance under 
the Federal Food, Drug, and Cosmetic 
Act, as amended by the Food Quality 
Protection Act of 1996.

DATES: This regulation is effective 
September 27, 2002. Objections and 
requests for hearings, identified by 
docket ID number OPP–2002–0232, 
must be received on or before November 
26, 2002.

ADDRESSES: Written objections and 
hearing requests may be submitted by 
mail, in person, or by courier. Please 
follow the detailed instructions for each 
method as provided in Unit VI. of the 
SUPPLEMENTARY INFORMATION. To ensure 
proper receipt by EPA, your objections 
and hearing requests must identify 
docket ID number OPP–2002–0232 in 
the subject line on the first page of your 
response.

FOR FURTHER INFORMATION CONTACT: By 
mail: James A. Tompkins (PM 25), 
Registration Division (7505C), Office of 
Pesticide Programs, Environmental 
Protection Agency, 1200 Pennsylvania 
Ave., NW., Washington, DC 20460; 
telephone number: (703) 305–5697; e-
mail address: Tompkins.Jim@epa.gov.

SUPPLEMENTARY INFORMATION:
I. General Information 

A. Does this Action Apply to Me? 

You may be affected by this action if 
you are an agricultural producer, food 
manufacturer, or pesticide 
manufacturer. Potentially affected 
categories and entities may include, but 
are not limited to:

Categories NAICS
codes

Examples of po-
tentially affected 

entities

Industry 111 Crop production 
112 Animal produc-

tion
311 Food manufac-

turing
32532 Pesticide manu-

facturing

This listing is not intended to be 
exhaustive, but rather provides a guide 
for readers regarding entities likely to be 
affected by this action. Other types of 
entities not listed in the table could also 
be affected. The North American 
Industrial Classification System 
(NAICS) codes have been provided to 
assist you and others in determining 
whether or not this action might apply 
to certain entities. If you have questions 
regarding the applicability of this action 
to a particular entity, consult the person 
listed under FOR FURTHER INFORMATION
CONTACT. 

B. How Can I Get Additional 
Information, Including Copies of this 
Document and Other Related 
Documents? 

1. Electronically. You may obtain 
electronic copies of this document, and 
certain other related documents that 
might be available electronically, from 
the EPA Internet homp page at http://
www.epa.gov/. To access this document, 
on the home page select ‘‘Laws and 
Regulations,’’ ‘‘Regulations and 
Proposed Rules,’’ and then look up the 
entry for this document under the 
‘‘Federal Register—Environmental 
Documents.’’ You can also go directly to 
the Federal Register listings at http://
www.epa.gov/fedrgstr/. A frequently 
updated electronic version of 40 CFR 
part 180 is available at http://
www.access.gpo.gov/nara/cfr/
cfrhtml_00/Title_40/40cfr180_00.html, a 
beta site currently under development. 
To access the OPPTS Harmonized 
Guidelines referenced in this document, 
go directly to the guidelines at http://
www.epa.gov/opptsfrs/home/
guidelin.htm. 

2. In person. The Agency has 
established an official record for this 
action under docket ID number OPP–
2002–0232. The official record consists 
of the documents specifically referenced 
in this action, and other information 
related to this action, including any 
information claimed as Confidential 
Business Information (CBI). This official 
record includes the documents that are 
physically located in the docket, as well 
as the documents that are referenced in 
those documents. The public version of 
the official record does not include any 
information claimed as CBI. The public 
version of the official record, which 
includes printed, paper versions of any 
electronic comments submitted during 
an applicable comment period is 
available for inspection in the Public 
Information and Records Integrity 
Branch (PIRIB), Rm. 119, Crystal Mall 
#2, 1921 Jefferson Davis Hwy., 
Arlington, VA, from 8:30 a.m. to 4 p.m., 
Monday through Friday, excluding legal 
holidays. The PIRIB telephone number 
is (703) 305–5805. 

II. Background 

In the Federal Register of April 17, 
2002 (FR 67 18894) (FRL–6830–5), EPA 
issued a notice pursuant to section 408 
of the Federal Food, Drug, and Cosmetic 
Act (FFDCA), 21 U.S.C. 346a, as 
amended by the Food Quality Protection 
Act of 1996 (FQPA) (Public Law 104–
170), announcing the filing of pesticide 
petitions (PP 0F06130, 0F06195, and 
0F06273) by Monsanto, 600 13th St., 
NW., Suite 660, Washington, DC 20005.
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The notice included a summary of the 
petition prepared by Monsanto, the 
registrant. Comments received in the 
public docket with respect to the Notice 
of Filing Pesticide Petitions to Establish 
a Tolerance for Glyphosate in or on 
Food (April 17, 2002, 67 FR 18894) are 
discussed in the section below. 

III. Response to Comments 

The Northwest Coalition for 
Alternatives to Pesticides (NCAP) 
researches and cites studies that are not 
included in corporate evaluations of 
their products, and summarizes them in 
the Journal of Pesticide Reform. The 
following comments submitted to the 
Agency by Jill Davies/RiverCare, Martha 
T. Franks/Taylor Farms and Jeff 
Schahczenski/Executive Director/
Western Sustainable Agriculture 
Working Group cite the opinions of the 
NCAP concerning the information 
contained within the April 17, 2002 
Federal Register for glyphosate. 

A. Residue Chemistry 

The Notice states:
1. Plant metabolism. The nature of the 

residue in plants is adequately understood 
and consists of the parent, glyphosate and its 
metabolite aminomethyl-phosphonic acid 
(AMPA). Only the glyphosate parent is to be 
regulated in plant and animal commodities 
since the metabolite AMPA is not of 
toxicological concern in food.

Comment: The metabolite AMPA is of 
toxicological concern. In subchronic 
(midterm) tests on rats, AMPA caused 
an increase in the activity of an enzyme, 
lactic dehydrogenase, in both sexes; a 
decrease in liver weights in males at all 
doses tested; and excessive cell division 
in the lining of the urinary bladder in 
both sexes. 

Agency response. The subchronic 
toxicity of AMPA has been investigated 
in rats and dogs. Treatment-related 
effects, such as urinary tract irritation, 
were observed in rats only at very high 
dosage levels. Gross and histopathologic 
examinations of these animals did not 
reveal effects in any other organ. No 
toxicities occurred in dogs at any dosage 
level tested. Based on these results, the 
Agency concluded that the metabolite of 
glyphosate, AMPA, is not of 
toxicological concern because the effects 
observed in subchronic toxicity studies 
cited above were: (1) Not dose-related, 
and/or (2) not considered biologically 
significant. 

Comment: The mode of action of the 
residue in plants is not adequately 
understood. It is known that glyphosate 
is a systemic and non-selective 
herbicide that kills grasses, sedges, and 
broad-leaved plants, but exactly how it 
works is not well understood. 

Agency response. Residue chemistry/
plant metabolism studies for pesticidal 
active ingredients are not designed to 
determine the mode-of-action in plants, 
but instead are designed to determine 
the metabolic fate, including the 
identification of plant metabolites of the 
active ingredient, when it is 
systemically present in plants. 

Although not relevant to nature of the 
residue studies, the primary mode of 
action for glyphosate is well understood 
and documented. Glyphosate is a 
member of the phosphono amino acid 
class of chemicals. These compounds 
are foliar-applied herbicides that 
interfere with normal plant amino acid 
synthesis, resulting in the inhibition of 
nucleic acid metabolism and protein 
synthesis. Specifically, glyphosate 
blocks the activity of 5-
enolpyruvylshikimate 3-phosphate 
synthase (EPSP synthase), an enzyme 
that is involved in aromatic amino acid 
biosynthesis (essential for growth) and 
produced only by green plants. This 
pathway does not occur in animals, 
which must eat plants to obtain these 
essential amino acids. Consequently, 
glyphosate is toxic to all green plants 
and essentially nontoxic to other living 
organisms. 

B. Toxicological Profile 
The Notice states:
1. Acute toxicity. Several acute toxicology 

studies place technical-grade glyphosate in 
Toxicity Category III and Toxicity Category 
IV.

Comment: This is correct, and 
Toxicity Category III means caution. But 
most toxicology studies are conducted 
using glyphosate alone, not the 
formulations that are in commercial 
products, which contain so-called inert 
ingredients. Roundup, which contains 
glyphosate and the surfactant POEA, is 
three times as acutely toxic to rats as 
glyphosate alone. This deficiency in 
regulation needs to be corrected. 

Agency response. This action 
establishes a tolerance for glyphosate, 
not the inert polyethylated tallow 
amines (POEA). POEA is regulated 
separately under FFDCA and has been 
approved by the Agency. Additionally, 
under the Federal Insecticide, 
Fungicide, and Rodenticide Act 
(FIFRA), 7 U.S.C. 136 et seq., 
registration process, EPA evaluates the 
potential risks posed by inert 
ingredients such as the POEA. The 
Agency requires a full disclosure of 
inert ingredients for each Roundup 
formulation to determine acute toxicity 
such as acute oral, eye, skin, inhalation, 
and dermal sensitization. The combined 
effects of active and inert ingredients on 
a product’s acute toxicity properties are 

reviewed by the Agency and used to 
define the appropriate personal 
protective equipment (PPE) and 
precautionary statements for each 
pesticide end-use product label that will 
provide adequate protection to users. 

2. Genotoxicity (mutagencicty)—
Comment: The FR Notice describes 
assays showing that glyphosate does not 
cause genetic damage, but other studies 
have shown that both glyphosate and its 
commercial products are mutagenic, 
and the commercial products are more 
potent mutagens than glyphosate. 

Agency response. The mutagenicity 
studies referred to by the commenters is 
the Journal of Pesticide Reform (JPR), a 
magazine produced by the Northwest 
Coalition for Alternatives to Pesticides 
(NCAP) based in Eugene, OR. JPR has 
compiled and updated fact sheets on a 
number of pest-control products, 
including glyphosate (the active 
ingredient in Roundup agricultural 
herbicides). 

Based on the negative responses 
observed in well validated assays 
conducted according to the required test 
guidelines and in compliance with 
USEPA Good Laboratory Practice 
Standards, the Agency concluded that 
the active ingredient pesticide, 
glyphosate, is neither mutagenic or 
clastogenic. 

Several studies have tested herbicide 
formulations, including Roundup, for 
mutagenic/genotoxic potential. 
Although positive responses have been 
reported, the testing systems used in the 
cited studies may not be adequate for 
regulatory purposes for one or more of 
the following reasons: (1) Un-validated 
test systems that do not have established 
predictability based on broad 
experience using substances of known 
positive and negative genotoxicity/
mutagenicity; (2) undocumented and 
uncharacterized test materials; (3) 
administered doses that cannot be 
correlated to expected exposures; (4) 
routes of exposure that vary from the 
required test protocols; (5) results that 
address endpoints which do not have a 
clear accepted relationship to human 
disease; and/or (6) deficient 
methodologies. 

3. Reproductive and developmental 
toxicity—Comment: A study in Ontario 
found that father’s (mostly farmers) use 
of glyphosate was associated with an 
increase in miscarriages and premature 
births in farm families. Laboratory 
studies on rats and rabbits have also 
demonstrated a number of effects from 
glyphosate on reproduction. 

Agency response. Data from studies 
conducted according to accepted testing 
methods and reviewed by the Agency, 
demonstrate that glyphosate is not a
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reproductive or developmental toxicant. 
Glyphosate was evaluated in two 
multigenerational rat reproduction 
studies and developmental toxicity 
studies in rats and rabbits. Results from 
these studies did not indicate any 
adverse effects on the animals’ ability to 
mate, conceive, carry or deliver normal 
offspring. Based on the findings from 
developmental toxicity studies in rats 
and rabbits, it can be concluded that 
glyphosate does not produce birth 
defects and developmental toxicity is 
only seen at maternally toxic doses. 

The developmental toxicity of the 
surfactant POEA has been evaluated and 
found not to be a teratogen or a 
developmental toxicant in rats. 
Subchronic toxicity studies with the 
surfactant and/or Roundup herbicide 
have also been conducted in rats, 
rabbits, and dogs. In these studies, gross 
and microscopic pathology 
examinations were conducted on 
several reproductive tissues including 
ovaries, uterus, testes, and epididymis. 
No developmental effects or changes in 
reproductive tissues were found in any 
of these evaluations. There is no 
evidence that the surfactant or Roundup 
herbicide adversely impacts 
reproductive function. 

4. Subchronic (medium-term) and 
chronic (long-term) toxicity studies on 
rats and mice—Comment. Once again, 
studies (both subchronic and chronic) 
other than those cited by Monsanto 
reflect toxicity from glyphosate, and 
commercial products are more toxic 
than just glyphosate. 

Agency response. The Agency has 
determined that the existing data base 
for glyphosate is adequate according to 
testing guideline requirements for a 
food-use registration. There is high 
confidence in the quality of the existing 
studies and the reliability of the toxicity 
endpoints identified for use in risk 
assessments; there are no data gaps. 
Based on evaluation of the existing 
glyphosate data base, the Agency has 
concluded that the use of glyphosate 
and glyphosate products do not pose 
unreasonable risks or adverse effects to 
humans. 

The potential toxicity of POEA has 
been assessed in subchronic oral studies 
with rats and dogs. Roundup herbicide 
has also been evaluated for possible 
subchronic effects in an inhalation 
study with rats, a dermal study in 
rabbits, and an oral study with cattle. It 
was anticipated most observed effects 
would be related to the surface-active 
properties and associated irritation 
potential of surfactants. These studies 
confirm that irritation at the site of 
contact was the primary finding with 
the test material. In the oral studies 
conducted with POEA and Roundup, 

effects secondary to gastrointestinal 
irritation (emesis and diarrhea) were 
noted; decreased food consumption and 
decreased body weight gain. However, 
these effects were not dose-related in 
rats and dogs. In the study conducted 
with cattle in which slight decreases in 
body weight occurred, dosages of 
Roundup herbicide were 30 to 100 times 
greater than the dose typically applied 
to foliage for agricultural weed control 
purposes. There was no systemic 
toxicity in the inhalation and dermal 
studies conducted with Roundup. No 
indication of specific target organ 
toxicity was observed in any of the 
subchronic toxicity studies. 

5. Animal metabolism. The Notice 
states:

The qualitative nature of the residue in 
animals is adequately understood.

Comment: This is not true. There are 
a multitude of established effects on 
animals, including humans, and the 
mode of action is not understood at all. 
Roundup kills beneficial insects 
(parasitoid wasps, lacewings, ladybugs) 
and other arthropods that are important 
in humus production and soil aeration, 
and affect growth and survival of 
earthworms. Acute toxicities for fish 
LC50, the lethal concentration killing 
50% of a population of test animals) 
range from 2 ppm to 55 ppm and 
increase with increases in water 
temperature. 

Agency response. Animal metabolism 
studies for pesticide active ingredients 
do not evaluate toxicological effects, but 
instead are designed to determine the 
fate of the molecule within a 
mammalian metabolic system. The 
animal metabolism data reviewed by the 
Agency for glyphosate are adequate and 
the qualitative nature of the residue in 
animals is understood. 

Environmental consequences of 
pesticide use are considered in the 
FIFRA registration process. Based on the 
current toxicity data, application rates 
and observance of risk management 
measures for the active ingredient 
glyphosate, EPA has determined that the 
risks for birds, mammals, aquatic 
organisms, bees and invertebrates are 
minimal. Glyphosate is no more than 
slightly toxic to fish and wild birds, and 
practically non-toxic to aquatic 
invertebrate animals. There is a very 
low potential for the compound to build 
up in the tissues of aquatic invertebrates 
and other aquatic organisms such as 
fish. The Roundup formulation is 
moderately to slightly toxic to 
freshwater fish and aquatic invertebrate 
animals. Glyphosate is nontoxic to 
honeybees. This active ingredient 
pesticide as well as surfactants in the 
formulated products have no known 

effect on soil microorganisms. The 
reported contact lethal dose (LD50) for 
earthworms in soil are greater than 
5,000 parts per million (ppm) for both 
the glyphosate trimethylsulfonium salt 
and Roundup. 

6. Cancer. Unit C.3.ii. of the Notice 
states:

There is no evidence of carcinogenic 
potential.

Comment: This is false. A recent 
Swedish Study of hairy cell leukemia 
(HCL), a form of non-Hodgkin’s 
lymphoma cancer, found that people 
who were occupationally exposed to 
glyphosate herbicides had a threefold 
higher risk of HCL. A similar study of 
people with non-Hodgkin’s lymphoma 
found exposure to glyphosate was 
associated with an increase risk of about 
the same size. 

Agency response. The commenters are 
referring to two epidemiology studies 
published by Sweden. This type of 
epidemiologic evaluation does not 
establish a definitive link to cancer. 
Furthermore, this information has 
limitations because it is based solely on 
unverified recollection of exposure to 
glyphosate-based herbicides. 

The carcinogenic potential of 
glyphosate has been evaluated in 
acceptable studies conducted in rats and 
mice. In June of 1991, the Agency 
concluded, following a thorough review 
of all available toxicity data, that 
glyphosate should be classified in 
Category E--Evidence of Non-
carcinogenicity in Humans. This cancer 
classification was based upon the 
observation of no treatment-related 
tumors at any dose level with 
glyphosate tested up to the limit in rats 
and up to dose levels higher than the 
limit dose in mice, and the lack of 
evidence of mutagenicity/genotoxicity 
for glyphosate. 

C. Exposure and Risk Assessments 

1. Dietary exposure. Tolerances have 
been established (40 CFR 180.364) for 
the residues of glyphosate in or on a 
variety of food and feed commodities. 
The petitioner proposes to add 
potassium salt to this list of acceptable 
salt forms to which the tolerances apply, 
and to amend or add a number of new 
animal feed tolerances and one food 
tolerance. Tolerances are also 
established for animal organs that may 
be consumed by humans (kidney at 4.0 
ppm and liver at 0.5 ppm), and for 
poultry meat at 0.1 ppm, eggs at 0.05 
ppm, and poultry meat by-products at 
1.0 ppm, based on animal-feeding 
studies and reasonable worst-case 
livestock diets. 

The Notice states:
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This analysis showed that the existing 
livestock tolerances are sufficient for any 
additional dietary burden arising from the 
proposed feed tolerances.

Comment: It is not clear what analysis 
this statement is referring to. In any 
case, raising the tolerances in feed 
should result in new meat tolerance 
studies being done. 

Agency response. EPA has conducted 
an analysis of the reasonable worst-case 
livestock diets, which include the 
additional dietary burden from the 
glyphosate feed tolerances proposed in 
the FR Notice. Adequate animal feeding 
studies are available for glyphosate in 
cattle, swine, and poultry. Based on the 
existing and proposed tolerances, the 
total estimated dietary burden derived 
from treated feed commodities 
(including those genetically altered to 
be tolerant to glyphosate) would not 
result in meat, milk, or egg residues that 
exceed currently established food 
tolerances on these commodities. 

2. Drinking water—Persistence in 
soil—Comment: Glyphosate is 
acknowledged to be extremely 
persistent in the soil under typical 
application conditions. AMPA (the 
primary metabolite) is even more 
persistent than glyphosate. Studies in 
eight states found that the half-life in 
soil (the time required for half of the 
original concentration of a compound to 
break down or dissipate) was between 
119 and 958 days. AMPA has been 
found in lettuce and barley planted a 
year after glyphosate treatment. 

Agency response. Based on studies 
conducted both in the laboratory and 
the field, the Agency has determined 
that glyphosate is readily degraded by 
soil microbes to AMPA which is 
subsequently degraded to CO2. Data 
from field dissipation trials from eight 
sites show that the median half-life 
(DT50) for glyphosate applied at 
maximum use rates was 13.9 days with 
a range of 2.6 (Texas) to 140.6 (Iowa). 
The reported half-lives from the field 
studies conducted in the coldest 
climates, i.e., Minnesota, New York, and 
Iowa were longest at 28.7, 127.8, and 
140.6 days, respectively, indicating that 
the rate of glyphosate degradation is 
somewhat slower in cooler climates 
compared to milder ones. Further 
degradation of AMPA to CO2 occurs at 
a slower rate than the initial degradation 
of glyphosate. Because of the strong 
binding of both glyphosate and AMPA 
to soil particles, there is very little 
uptake into plants of either glyphosate 
or AMPA from soil, even right after 
application of glyphosate. AMPA was 
found in only trace levels in lettuce and 
barley planted a year after application of 
glyphosate to soil. AMPA has been 

determined to not be of toxicological 
concern. 

3. Found in water. The Notice states:
Glyphosate adsorbs strongly to soil and 

would not be expected to move vertically 
below the 6 inch soil layer.

Comment: This is a false assumption. 
Glyphosate can move into surface water 
when the soil particles to which it tends 
to bind are washed into streams or 
rivers. Glyphosate has been found in 
both ground and surface water, where it 
can be toxic to aquatic life for a time. 

Agency response. The FR notice 
statement refers to behavior of 
glyphosate in soil and its potential for 
movement to ground water, not its 
movement into surface water. 
Glyphosate adsorbs strongly to soil 
particles, which limits its vertical 
movement in soil and makes 
contamination of ground water unlikely 
to occur. 

Glyphosate can potentially occur in 
surface water from spray drift, runoff, 
soil particle movement, or by direct 
application, but at concentrations that 
are much lower than levels at which 
toxic effects to aquatic organisms may 
occur. The Agency has estimated 
glyphosate levels that could occur in 
surface water based on presently 
approved use patterns using computer-
modeling methods. Based on 
toxicological data from acute and 
chronic tests on fish and other aquatic 
species, EPA has determined that the 
potential for environmental effects of 
glyphosate in surface water is minimal. 

The Notice states:
The Agency lacks sufficient monitoring 

exposure data to complete a comprehensive 
dietary exposure analysis and risk 
assessment for glyphosate in drinking water. 
Because the Agency does not have 
comprehensive monitoring data, drinking 
water concentration estimates are made by 
reliance on simulation or modeling taking 
into account data on the physical 
characteristics of glyphosate.

Comment: The Agency had better get 
monitoring exposure data for drinking 
water, for both glyphosate and for 
AMPA. 

Agency response. In November 1999, 
the EPA Office of Water issued a report 
titled ‘‘A Review of Contaminant 
Occurrence in Public Drinking Water 
Systems.’’ The data in the report is 
further discussed in the report 
‘‘Occurrence Summary and Use Support 
Document for the Six-Year Review of 
National Primary Drinking Water 
Regulations’’ (draft report issued in 
March 2002). The study is an analysis 
to date of the occurrence of 
contaminants in public water systems 
(PWSs). State data bases of compliance-
monitoring data from PWSs were the 
primary data sources for the analysis. 

Glyphosate monitoring data of both 
surface water and ground water sources 
for 7,800 PWSs were included in the 
analysis. Occurrences of detectable 
levels of glyphosate in ground water or 
surface water were very infrequent. All 
detections of glyphosate were below 
10% of the Maximum Contaminant 
Level (MCL), which is the health-based 
maximum permissible level of a 
contaminant in water that is delivered 
to any user of a PWS. Only 0.1% of the 
PWSs reported any detection of 
glyphosate at a level above 1% of the 
MCL. These monitoring results are 
consistent with the modeling 
predictions discussed above, and 
reinforce the Agency’s conclusion that 
aggregate exposure to glyphosate via all 
exposure routes, including drinking 
water, will not exceed the Agency’s 
level of concern (100% of the cPAD). 

4. Non-dietary exposure. The Notice 
states:

iii. Based on the low acute toxicity and the 
lack of other toxicological concerns, 
exposures from residential uses (e.g., for 
lawn and garden pest control, indoor pest 
control, termiticides, and flea and tick 
control on pets) of glyphosate are not 
expected to pose undue risks.

Comment: There are many 
toxicological concerns and in California, 
glyphosate exposure illness among 
agricultural and landscape workers is 
common with serious effects reported 
including blurred vision, peeling of 
skin, nausea, headache, vomiting, 
diarrhea, chest pain, dizziness, 
numbness. How does EPA define undue 
risks? 

Agency response. Some glyphosate 
end-use products are assigned Toxicity 
Categories I and II for eye and dermal 
irritation because they contain POEA 
surfactants, which have been identified 
as eye and dermal irritants. For all such 
formulations, the Agency continues to 
recommend the addition of personal 
protective equipment (PPE) and 
precautionary statements appropriate 
for labeling of end-use products in 
Toxicity Categories I and II. 

D. Cumulative Effects 

The Notice states:
EPA does not have, at this time, available 

data to determine whether glyphosate has a 
common mechanism of toxicity with other 
substances or how to include this pesticide 
in a cumulative risk assessment. For the 
purposes of this tolerances action, therefore, 
EPA has not assumed that glyphosate has a 
common mechanism of toxicity with other 
substances.

Comment: When the mode of action is 
not clearly understood, even more 
uncertainty exists regarding synergistic 
effects with other substances. Rather
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than raising tolerances, EPA should be 
exercising the Precautionary Principle 
and lowering them. 

Agency response. The herbicidal 
mode-of-action of glyphosate in plants 
is well-understood (see Unit A. Residue 
Chemistry, Agency response of this 
document) but is not relevant to the 
determination of whether it shares a 
common mechanism of toxicity with 
other substances. Glyphosate does not 
appear to produce a toxic metabolite 
that is also produced by other 
substances that could be grouped 
together for a cumulative risk 
assessment, thus at this time, EPA will 
not include glyphosate in such an 
assessment. 

E. Safety Determination 

U.S. population and infants and 
children—Comment: The mode of 
action of glyphosate is not understood, 
synergistic effects are not understood, 
and a multitude of studies indicate that 
glyphosate is toxic in all standard 
categories of toxicological testing. 
Again, rather than raising tolerances, 
EPA should be exercising the 
Precautionary Principle and lowering 
them. 

Agency response: The herbicidal 
mode-of-action of glyphosate in plants 
is well-understood (see the previous 
discussion above) but is not relevant to 
the determination of whether it shares a 
common mechanism of toxicity with 
other substances. Glyphosate does not 
appear to produce a toxic metabolite 
that is also produced by other 
substances that could be grouped 
together for a cumulative risk 
assessment, thus at this time, EPA will 
not include glyphosate in such an 
assessment. In evaluating these 
tolerance petitions, EPA has concluded 
that the proposed tolerances meet the 
FFDCA standard of reasonable certainty 
of no harm. This standard requires 
consideration of aggregate exposure to 
glyphosate from existing uses as well as 
exposure from the new uses proposed in 
the petitions before EPA. EPA requires 
that toxicological tests conducted with 
individual active ingredients using 
validated testing methods be submitted 
and reviewed in support of its 
registration decisions. Results from a 
complete data base of acceptable studies 
conducted with glyphosate have 
demonstrated that adverse effects will 
not occur at expected exposure levels. 
The Agency is not aware of scientific 
evidence that demonstrates enhanced 
potency of glyphosate’s toxicological 
effects that arise through synergistic 
mechanisms. 

F. International Tolerances 

Several maximum residue limits 
(MRLs) for glyphosate have been 
established by Codex in or on various 
commodities. The Codex MRL for rice 
grain is 0.1 ppm. The proposed rice 
grain tolerance of 15.0 ppm, is based on 
crop field trial data obtained using 
glyphosate-tolerant rice and therefore 
cannot be lowered to maintain 
harmonization with the Codex MRL of 
0.1 ppm. (Unit F of the Notice). Also, 
the Codex MRL for grass hay is 50 ppm, 
and that proposed here is 300 ppm; the 
Codex MRL for field corn is 1 ppm, and 
that proposed here is 6 ppm and the 
same statement, that the tolerance 
cannot be lowered, applies. 

Comment: Here is a great example of 
one of the many detrimental 
ramifications from the widespread use 
of GMO’s. They drive up the levels of 
pesticide residues in crops for food and 
feed, while the majority of society is 
trying to avoid consumption of 
pesticides. It is unclear here, who has 
written this part of the FR Notice, EPA 
or Monsanto. The phrase, cannot be 
lowered is an ominous statement. If 
followed, it means that if a corporation 
benefits from commercializing a 
product, all other values and 
considerations must be cast aside. 

Agency response. The rice grain 
tolerance of 15.0 ppm initially requested 
by Monsanto Company and cited in the 
notice of filing pesticide petition to 
establish a tolerance for glyphosate in or 
on food (April 17, 2002, 67 FR 18894) 
is not included in this tolerance 
petition. In addition, Monsanto 
Company has amended the tolerance 
petition by deleting the proposed 
tolerance increase to 6 ppm for wheat, 
grain and revising its Roundup 
UltraMax Herbicide label by removing 
all instructions related to a preharvest 
application of this product to Roundup 
Ready wheat. EPA has determined that 
the amended use instructions support 
the existing 5 ppm tolerance level for 
wheat, grain (40 CFR 180.364). 

The pesticide petition process exists 
so that petitioners can request that EPA 
establish new food or feed tolerances, or 
increase existing tolerances, to 
accommodate new pesticide uses. 
Petitions are only filed when residue 
studies have demonstrated that food 
residues requiring tolerances may occur. 
Although EPA’s approval of such 
petitions does authorize the potential 
for increased exposure levels, the 
existence of food tolerances is not 
indicative of significant consumer risk. 
Using worst-case assumptions that: (1) 
100% of crops will be treated and (2) 
that residues will occur at tolerance 

levels in all cases, EPA has concluded 
that exposure to glyphosate from food, 
including all present and proposed 
tolerances, will utilize only 1.8% of the 
cPAD for the U.S. population, 3.8% of 
the cPAD for all infants less than 1 year 
old, and 3.6% of the cPAD for children 
(1 to 6 years old). Thus, the risk to 
human health does not exceed the 
Agency’s level of concern (100% of the 
cPAD). 

The phrase cannot be lowered 
indicates that glyphosate use patterns in 
the U.S. differ from those that have been 
considered by Codex, and therefore the 
new U.S. food and/or feed tolerances are 
not harmonized with established Codex 
MRLs. Codex procedures require that 
new pesticide uses and tolerances must 
first be approved by national 
governments before they can be 
considered by the Codex Committee on 
Pesticide Residues. As a result, 
differences between Codex MRLs and 
U.S. tolerances are anticipated as use 
patterns evolve. Codex uses the Periodic 
Review process to periodically update 
MRLs to reflect the modified use 
patterns. 

G. Conclusions 
Comment: In many parts of this FR 

Notice, it is not possible to tell who has 
written it, EPA or Monsanto. As a 
member of an organization working 
hard to promote an environmentally 
sound, economically viable, socially just 
and humane agriculture and food 
system in this country, I was expecting 
to see evidence of an agency working to 
protect human health and our 
environment, this is very disappointing. 
Furthermore, there is no consideration 
given here to the effects the increased 
use of this pesticide may have on the 
soil. Lab studies have demonstrated that 
glyphosate reduces nitrogen fixation 
associated with legumes and increases 
the susceptibility of crop plants to a 
number of diseases. Roundup is toxic to 
mycorrhizal fungi, with effects on some 
species observed at concentrations of 1 
ppm, lower than those found in soil 
following typical applications. 

Agency response. Publication of 
petitioner-generated summaries is 
dictated by the FFDCA, 21 U.S.C. 
346a(d)(3). The Notice clearly indicates 
that the petitioner, Monsanto, has 
written the summary. However, much of 
this information can be found in the 
Agency’s risk assessment document/
supporting documentation for 
glyphosate. EPA has conducted a 
complete and thorough review of the 
available data for glyphosate. Based on 
the risk assessments conducted for 
glyphosate, the Agency determined that 
there is reasonable certainty that
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exposure to glyphosate will not pose 
unreasonable risks or adverse effects to 
humans or the environment. 

The Agency has received no reports 
indicating that the use of glyphosate 
adversely effects nitrogen fixation in 
legumes or that it increases the disease 
susceptibility of crops. These type of 
environmental considerations are more 
appropriately raised in connection with 
the FIFRA registration process. 

H. Biotechnology Related Issues 
Comment: Several comments were 

received in the public docket that 
expressed concern over the tolerance 
approvals for glyphosate that will 
directly support new uses in glyphosate-
tolerant crops, namely wheat, rice and 
bentgrass. The list of commenters are as 
follows: Mark Trechock/Staff Director/
Dakota Resource Council, Annie Ray/
Oregon Rural Action, Helge Hellberg/
Marketing Director/California Certified 
Organic Farmers, Lauran Dundee/
Regional Outreach Coordinator/Partners 
for Global Justice and Sustainable 
Communities, Kevin L. Williams/Field 
Coordinator/Western Organization of 
Resource Councils, Suzin Kratina/Chair 
of the Food Safety Task Force/Northern 
Plains Resource Council, Harriet Ritter 
and Renata Brillinger. 

Agency response. The rice grain 
tolerance of 15.0 ppm initially requested 
by Monsanto Company and cited in the 
Notice of Filing Pesticide Petition to 
establish a Tolerance for Glyphosate in 
or on Food (April 17, 2002, 67 FR 
18894), is not included in this final rule. 

Tolerance actions for glyphosate are 
considered independently of the other 
regulatory assessments that a new crop 
trait must pass before it can be 
commercialized. Three U.S. Federal 
agencies regulate crops incorporating 
traits derived from biotechnology. The 
Food and Drug Administration (FDA) 
has responsibility for evaluating the 
safety of crops derived through 
biotechnology for use as food and feed. 
The U.S. Department of Agriculture, 
Animal Plant Health Inspection Service 
(USDA APHIS) is responsible for 
agronomic characteristics and 
environmental impact. EPA is 
responsible for the assessment of the 
human health and environmental risk of 
pesticide products, including plant-
incorporated pesticides, and their 
registration under FIFRA, as amended. 
Commercialization by Monsanto of 
additional glyphosate-tolerant crops, 
i.e., wheat, rice and bentgrass, cannot 
occur until such time as the USDA 
APHIS and the FDA have received and 
evaluated necessary data from the 
registrant and granted necessary 
approvals. As of 2002, Monsanto has 

submitted a petition to USDA APHIS for 
GM bentgrass. 

Despite the separate nature of the 
evaluations and approvals, much closer 
communication has developed between 
the three agencies in recent years. In 
early 2001, EPA and USDA APHIS 
established an interagency work group 
for products derived from 
biotechnology. Through this joint 
working group, EPA consults on a 
stewardship plan for each new 
herbicide-tolerant crop that addresses 
the management of pest resistance and 
the potential for weedy volunteer crops 
in their herbicide-tolerant crops and in 
crop rotations. This stewardship plan is 
then incorporated into a full 
environmental impact assessment by 
USDA APHIS that addresses the 
potential for development of resistant 
weed populations through pollen flow, 
in addition to effects on non- target 
organisms and agricultural practices. 
EPA and USDA APHIS have established 
a strong working relationship through 
this joint review process that helps 
ensure that the concerns of both 
agencies are adequately addressed prior 
to final approval by either. 

Based on the incomplete status of the 
interagency approval process discussed 
above, EPA has decided not to register 
the use of glyphosate in or on herbicide-
tolerant wheat or herbicide-tolerant 
bentgrass at this time. 

Some commenters express concern 
over the potential contamination of 
organic crops through pollen drift from 
herbicide-tolerance crop varieties that 
may be grown on near-by farms. The 
issue of organic operations in proximity 
to operations that employ methods that 
are prohibited under organic rules is 
discussed in the National Organic 
Program, Final Rule, available on the 
USDA Web site at: http://
www.ams.usda.gov/nop/nop2000/
Final%20Rule/nopfinal.pdf. 

IV. Statutory Findings 
The petition requested that 40 CFR 

180.364 be amended by establishing a 
tolerance for residues of the herbicide 
glyphosate, in or on animal feed, 
nongrass, group at 400 part per million 
(ppm), grass, forage, fodder and hay, 
group at 300 ppm, wheat, forage at 10 
ppm, wheat, hay at 10 ppm, and adding 
the potassium salt of glyphosate to the 
tolerance expression. 

Section 408(b)(2)(A)(i) of the FFDCA 
allows EPA to establish a tolerance (the 
legal limit for a pesticide chemical 
residue in or on a food) only if EPA 
determines that the tolerance is ‘‘safe.’’ 
Section 408(b)(2)(A)(ii) defines ‘‘safe’’ to 
mean that ‘‘there is a reasonable 
certainty that no harm will result from 

aggregate exposure to the pesticide 
chemical residue, including all 
anticipated dietary exposures and all 
other exposures for which there is 
reliable information.’’ This includes 
exposure through drinking water and in 
residential settings, but does not include 
occupational exposure. Section 
408(b)(2)(C) requires EPA to give special 
consideration to exposure of infants and 
children to the pesticide chemical 
residue in establishing a tolerance and 
to ‘‘ensure that there is a reasonable 
certainty that no harm will result to 
infants and children from aggregate 
exposure to the pesticide chemical 
residue. . . .’’

EPA performs a number of analyses to 
determine the risks from aggregate 
exposure to pesticide residues. For 
further discussion of the regulatory 
requirements of section 408 and a 
complete description of the risk 
assessment process, see the final rule on 
Bifenthrin Pesticide Tolerances (62 FR 
62961, November 26, 1997) (FRL–5754–
7). 

V. Aggregate Risk Assessment and 
Determination of Safety 

Consistent with section 408(b)(2)(D), 
EPA has reviewed the available 
scientific data and other relevant 
information in support of this action. 
EPA has sufficient data to assess the 
hazards of and to make a determination 
on aggregate exposure, consistent with 
section 408(b)(2), for a tolerance for 
residues of glyphosate on animal feed, 
nongrass, group at 400 ppm, grass, 
forage, fodder and hay, group at 300 
ppm, wheat, forage at 10 ppm, and 
wheat, hay at 10 ppm. EPA’s assessment 
of exposures and risks associated with 
establishing the tolerance follows. 

A. Toxicological Profile 

EPA has evaluated the available 
toxicity data and considered its validity, 
completeness, and reliability as well as 
the relationship of the results of the 
studies to human risk. EPA has also 
considered available information 
concerning the variability of the 
sensitivities of major identifiable 
subgroups of consumers, including 
infants and children. The nature of the 
acute toxic effects caused by glyphosate 
are discussed in the following Table 1 
as well as the no observed adverse effect 
level (NOAEL) and the lowest observed 
adverse effect level (LOAEL) from the 
toxicity studies reviewed in the 
following Table 2.
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TABLE 1.—ACUTE TOXICITY OF GLYPHOSATE TECHNICAL

Guideline No. Study Type Results 

870.1100 Acute oral  LD50 > 5,000 mg/kg
Toxicity Category IV

870.1200 Acute dermal  LD50 > 5,000 mg/kg
Toxicity Category IV

870.1300 Acute inhalation  The requirement for an acute inhalation 
LC50 study was waived

870.2400 Primary eye irritation  Corneal opacity or irritation clearing in 7 
days or less

Toxicity Category III

870.2500 Primary skin irritation  Mild or slight irritant  
Toxicity Category IV 

870.2600 Dermal sensitization  Not a dermal sensitizer 

TABLE 2.—TOXICITY PROFILE OF GLYPHOSATE TECHNICAL

Guideline No. Study Type Results 

870.3100 90–Day oral toxicity rodents - mouse  NOAEL = 1,500 mg/kg/day in males 
and females

LOAEL = 4,500 mg/kg/day in males and 
females based on decreased body 
weight gain

870.3100 90–Day oral toxicity rodents - rat 
(range-finding)

NOAEL = < 50 mg/kg/day in males and 
females

LOAEL = 50 mg/kg/day in males and fe-
males based on increased phos-
phorus and potassium values 

870.3150 90–Day oral toxicity in rodents - rat 
(aminomethyl phosphoric acid - plant 
metabolite of glyphosate) 

NOAEL = 400 mg/kg/day in males and 
females

LOAEL = 1,200 mg/kg/day in males and 
females based on body weight loss 
and histopathological lesions of the 
urinary bladder. 

870.3485 28–Day inhalation toxicity - rat (expo-
sure; 6 hours/day, 5 days/week for 4 
weeks)

NOAEL = 0.36 mg/L
LOAEL = > 0.36 (HDT) mg/L, not estab-

lished

870.3200 21-Day dermal toxicity - rabbit  NOAEL = 1,000 mg/kg/day in males 
and females

LOAEL = 5,000 mg/kg/day based on 
slight erythema and edema on intact 
and abraded skin of both sexes, and 
decreased food consumption in fe-
males

870.3700 Prenatal developmental in rodents - rat  Maternal
NOAEL = 1,000 mg/kg/day
LOAEL = 3,500 mg/kg/day based on in-

activity, mortality, stomach hemor-
rhages and reduced body weight gain 

Developmental
NOAEL = 1,000 mg/kg/day
LOAEL = 3,500 mg/kg/day based on in-

creased incidence in the number of 
fetuses and litters with unossified 
sternebrae and decreased fetal body 
weight.
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TABLE 2.—TOXICITY PROFILE OF GLYPHOSATE TECHNICAL—Continued

Guideline No. Study Type Results 

870.3700 Prenatal developmental in nonrodents - 
rabbit

Maternal
NOAEL = 175 mg/kg/day
LOAEL = 350 mg/kg/day based on mor-

tality, diarrhea, soft stools, and nasal 
discharge.

Developmental
NOAEL = 350 mg/kg/day
LOAEL = > 350 (HDT) mg/kg/day, not 

established

870.3800 Reproduction and fertility effects - rat (3-
generation)

Parental/Systemic
NOAEL = 30 mg/kg/day
LOAEL = > 30 (HDT) mg/kg/day, not 

established
Reproductive
NOAEL = 30 mg/kg/day
LOAEL = > 30 (HDT) mg/kg/day, not 

established
Offspring
NOAEL = 10 mg/kg/day
LOAEL = 30 mg/kg/day based on focal 

dilation of the kidney in male F3b 
pups

870.3800 Reproduction and fertility effects - rat (2-
generation)

Parental/Systemic
NOAEL = 500 mg/kg/day in males and 

females
LOAEL = 1,500 mg/kg/day in males and 

females based on soft stools, de-
creased body weight gain and food 
consumption. Focal dilation of the kid-
ney observed at 30 mg/kg/day in the 
3-generation study was not observed 
at any dose level in this study. 

Reproductive
NOAEL = > 1,500 (HDT) mg/kg/day in 

males and females
LOAEL = > 1,500 (HDT) mg/kg/day in 

males and females, not established
Offspring
NOAEL = 500 mg/kg/day in males and 

females
LOAEL = 1,500 mg/kg/day in males and 

females based on reduced pup 
weights during the second and third 
weeks of lactation

870.4100 Chronic toxicity dogs  NOAEL = 500 (HDT) mg/kg/day in 
males and females 

LOAEL = > 500 mg/kg/day in males and 
females, not established 

870.4300 Chronic/carcinogenicity rats  NOAEL = 362 mg/kg/day in males  
LOAEL = 940 mg/kg/day in males 

based on decreased urinary pH, in-
creased incidence of cataracts and 
lens abnormalities, and increased ab-
solute and relative (to brain) liver 
weights

NOAEL = 457 mg/kg/day in females
LOAEL = 1,183 mg/kg/day in females 

based on decreased body weight gain
No evidence of carcinogenicity
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TABLE 2.—TOXICITY PROFILE OF GLYPHOSATE TECHNICAL—Continued

Guideline No. Study Type Results 

870.4300 Carcinogenicity mice  NOAEL = 750 mg/kg/day in males 
LOAEL = 4,500 mg/kg/day in males 

based on significant decreased body 
weight gain, hepatocyte necrosis, and 
interstitial nephritis

NOAEL = 750 mg/kg/day in females
LOAEL = 4,500 mg/kg/day in females 

based on significant decreased body 
weight gain, increased incidence of 
proximal tubule epithelial basophilia, 
and hypertrophy in the kidney of fe-
males

No evidence of carcinogenicity

870.5100 Gene mutation assay in S. typhimurium 
strains

Negative. Non-mutagenic when tested 
up to 1,000 µg/plate, in presence and 
absence of activation, in S.
typhimurium strains TA98, TA100, 
TA1535 and TA1537. 

870.5100 Gene mutation assay in E. coli
WP2hcrA and S. typhimurium strains

Negative for reverse gene mutation, 
both with and without S-9, up to 5,000 
µg/plate (or cytotoxicity) with E. coli
WP2hcrA and S. typhimurium TA98,
TA100, TA1535, TA1537, and 
TA1538

870.5300 Gene mutation assay in Chinese ham-
ster ovary (CHO) cells/HGPRT

Negative. Non-mutagenic at the HGPRT 
locus in Chinese hamster ovary cells 
tested up to cytotoxic concentrations 
or limit of solubility, in presence and 
absence of activation. 

870.5385 Cytogenetics - In vivo bone marrow 
chromosomal aberration assay

Negative. Non-mutagenic in rat bone 
marrow chromosome assay up to 
1,000 mg/kg in both sexes of 
Sprague Dawley rats 

870.5550 Other mechanisms - In vitro Rec-Assay
with B. subtilis H17 (rec+) and M45 
(rec-)

There was no evidence of recombina-
tion in the rec-assay up to 2,000 µg/
disk with B. subtilis H17 (rec+) and 
M45 (rec-) 

870.6200 Acute neurotoxicity screening battery in 
rats

N/A

870.6200 Subchronic neurotoxicity screening bat-
tery in rats

N/A

870.6300 Developmental neurotoxicity in rats  N/A  

870.7485 Metabolism and pharmacokinetics - rat  Absorption was 30-36% in males and 
females. Glyphosate was excreted 
unchanged in the feces and urine 
(97.5% minimum). The only metabo-
lite present in the excreta was AMPA. 
Less than 1% of the absorbed dose 
remained in the carcass, primarily 
bone. Repeat dosing did not alter me-
tabolism, distribution, and excretion. 

870.7600 Dermal penetration  N/A 

B. Toxicological Endpoints 

The dose at which no adverse effects 
are observed (the NOAEL) from the 
toxicology study identified as 
appropriate for use in risk assessment is 
used to estimate the toxicological level 

of concern (LOC). However, the lowest 
dose at which adverse effects of concern 
are identified (the LOAEL) is sometimes 
used for risk assessment if no NOAEL 
was achieved in the toxicology study 
selected. An uncertainty factor (UF) is 

applied to reflect uncertainties inherent 
in the extrapolation from laboratory 
animal data to humans and in the 
variations in sensitivity among members 
of the human population as well as 
other unknowns. An UF of 100 is
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routinely used, 10X to account for 
interspecies differences and 10X for 
intraspecies differences. 

For dietary risk assessment (other 
than cancer) the Agency uses the UF to 
calculate an acute or chronic reference 
dose (acute RfD or chronic RfD) where 
the RfD is equal to the NOAEL divided 
by the appropriate UF (RfD = NOAEL/
UF). Where an additional safety factor is 
retained due to concerns unique to the 
FQPA, this additional factor is applied 
to the RfD by dividing the RfD by such 
additional factor. The acute or chronic 
Population Adjusted Dose (aPAD or 
cPAD) is a modification of the RfD to 
accommodate this type of FQPA Safety 
Factor. 

For non-dietary risk assessments 
(other than cancer) the UF is used to 
determine the LOC. For example, when 
100 is the appropriate UF (10X to 
account for interspecies differences and 
10X for intraspecies differences) the 
LOC is 100. To estimate risk, a ratio of 
the NOAEL to exposures (margin of 
exposure (MOE) = NOAEL/exposure) is 
calculated and compared to the LOC. 

The linear default risk methodology 
(Q*) is the primary method currently 
used by the Agency to quantify 
carcinogenic risk. The Q* approach 
assumes that any amount of exposure 
will lead to some degree of cancer risk. 
A Q* is calculated and used to estimate 
risk which represents a probability of 
occurrence of additional cancer cases 

(e.g., risk is expressed as 1 x 10-6 or one 
in a million). Under certain specific 
circumstances, MOE calculations will 
be used for the carcinogenic risk 
assessment. In this non-linear approach, 
a ‘‘point of departure’’ is identified 
below which carcinogenic effects are 
not expected. The point of departure is 
typically a NOAEL based on an 
endpoint related to cancer effects 
though it may be a different value 
derived from the dose response curve. 
To estimate risk, a ratio of the point of 
departure to exposure (MOEcancer = point 
of departure/exposures) is calculated. A 
summary of the toxicological endpoints 
for glyphosate used for human risk 
assessment is shown in the following 
Table 3.

TABLE 3.—SUMMARY OF TOXICOLOGICAL DOSE AND ENDPOINTS FOR GLYPHOSATE FOR USE IN HUMAN RISK ASSESSMENT

Exposure Scenario Dose Used in Risk Assess-
ment, UF 

FQPA SF* and Level of 
Concern for Risk Assessment Study and Toxicological Effects 

Acute dietary (females 13-
50 years old and general 
population)

None  None  An acute dietary endpoint was not se-
lected for the general population or fe-
males 13-50, since an appropriate end-
point attributable to a single exposure 
was not identified in the toxicology data 
base

Chronic dietary (all popu-
lations)

NOAEL = 175 mg/kg/
day

UF = 100
Chronic RfD = 1.75 mg/

kg/day

FQPA SF = 1
cPAD = cRfD ÷ FQPA

SF
= 1.75 mg/kg/day

Developmental toxicity study - rabbit
LOAEL = 350 mg/kg/day based on diar-

rhea, nasal discharge and death in ma-
ternal animals

Short-, and intermediate-
term incidental, oral (Resi-
dential)

NOAEL = 175 mg/kg/
day

LOC for MOE = 100 Developmental toxicity study - rabbit  
LOAEL = 350 mg/kg/day based on diar-

rhea, nasal discharge and death in ma-
ternal animals

Short-, intermediate- and 
long-term dermal (1–30
days, 1–6 months, 6 
months–lifetime) (Occupa-
tional/Residential)

None  None  Based on the systemic NOAEL of 1,000 
mg/kg/day in the 21–day dermal toxicity 
study in rabbits, and the lack of con-
cern for developmental and reproduc-
tive effects, the quantification of dermal 
risks is not required

Short-, intermediate- and 
long-term inhalation (1–30
days, 1–6 months, 6 
months-lifetime) (Occupa-
tional/Residential)

None  None  Based on the systemic toxicity NOAEL of 
0.36 mg/L (HDT) in the 28–day inhala-
tion toxicity study in rats, and the phys-
ical characteristics of the technical 
(wetcake), the quantification of inhala-
tion risks is not required 

Cancer (oral, dermal, inhala-
tion)

Cancer classification 
(Group E) 

Risk Assessment not re-
quired

No evidence of carcinogenicity 

*The reference to the FQPA Safety Factor refers to any additional safety factor retained due to concerns unique to the FQPA. 

C. Exposure Assessment 

1. Dietary exposure from food and 
feed uses. Tolerances have been 
established (40 CFR 180.364) for the 
residues of glyphosate, in or on a variety 
of raw agricultural commodities. The 
current proposal to establish glyphosate 
tolerances at 300 and 400 ppm for 
animal feed, nongrass, group (Crop 

Group 18) and grass, forage, fodder and 
hay, group (Crop Group 17), 
respectively, is not expected to result in 
an increase in the dietary burden for 
cattle, poultry, and hogs. Respective 
dietary burdens of 210 ppm and 220 
ppm were recently estimated by the 
Agency for dairy and beef cattle, 
including a contribution from alfalfa 
hay as the roughage component of the 

diet with a tolerance of 400 ppm. 
Furthermore, no impact is expected on 
the dietary burden to poultry or hogs 
since grass forage and hay are not feed 
items for these livestock, and the 
contribution from alfalfa was already 
considered. Risk assessments were 
conducted by EPA to assess dietary 
exposures from glyphosate in food as 
follows:
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i. Acute exposure. Acute dietary risk 
assessments are performed for a food-
use pesticide if a toxicological study has 
indicated the possibility of an effect of 
concern occurring as a result of a 1 day 
or single exposure. A review of the 
toxicity data base, including the 
developmental toxicity studies in rats 
and rabbits, did not provide an endpoint 
that could be used to quantitate risk to 
the general population and to females 
13–50 years old from a single-dose 
administration of glyphosate. Therefore, 
no acute dietary analysis was conducted 
for glyphosate. 

ii. Chronic exposure. The glyphosate 
chronic dietary exposure analysis was 
conducted using the DEEMTM software 
Version 7.73, which incorporates 
consumption data from USDA’s CSFII, 
1989-1992. The 1989–92 data are based 
on the reported consumption of more 
than 10,000 individuals over 3 
consecutive days, and therefore 
represent more than 30,000 unique 
person days of data. Foods as consumed 

(i.e., apple pie) are linked to raw 
agricultural commodities and their food 
forms (i.e., apples-cooked/canned or 
wheat-flour) by recipe translation files 
internal to the DEEMTM software. 
Consumption data are averaged for the 
entire U.S. population and within 
population subgroups for chronic 
exposure assessment, but are retained as 
individual consumption events for acute 
exposure assessment. 

For chronic dietary exposure and risk 
assessments, an estimate of the residue 
level in each food or food-form (i.e., 
orange or orange-juice) on the 
commodity residue list is multiplied by 
the average daily consumption estimate 
for that food/food form. The resulting 
residue consumption estimate for each 
food/food form is summed with the 
residue consumption estimates for all 
other food/food forms on the 
commodity residue list to arrive at the 
total estimated exposure. Exposure 
estimates are expressed in mg/kg body 
weight/day and as a percent of the cPAD 

for chronic exposure. This procedure is 
performed for each population 
subgroup. 

The Tier 1 chronic dietary exposure 
analysis for glyphosate is an upper 
bound estimate of chronic dietary 
exposure. The chronic dietary exposure 
analysis was performed for the general 
U.S. population and all population 
subgroups using DEEMTM default 
processing factors for rice and corn 
commodities, tolerance levels, and 
100% crop treated data for the proposed 
commodities and all registered uses. For 
chronic dietary risk, the Agency’s LOC 
is less than 100% cPAD. Dietary 
exposure estimates for representative 
population subgroups are presented in 
Table 4. The results of the chronic 
analysis indicate that the estimated 
chronic dietary risk as represented by 
the percent cPAD is below the Agency’s 
LOC (100% cPAD) for the U.S. 
population and all population 
subgroups.

TABLE 4.—SUMMARY OF RESULTS FROM CHRONIC DEEM TM ANALYSIS OF GLYPHOSATE

Subgroup Exposure (mg/kg/day) % cPAD 

U.S. population (total) 0.031527 1.8

All Infants (< 1 year old) 0.062218 3.6

Children (1–6 years old) 0.068016 3.9

Children (7–12 years old) 0.045529 2.6

Females (13–50 years old) 0.023477 1.3

Males (13–19 years old) 0.031938 1.8

Males (20+ years old) 0.026745 1.5

Seniors (55+ years old) 0.022733 1.3

iii. Cancer. The HED Cancer Peer 
Review Committee classified glyphosate 
as a Group E chemical, negative for 
carcinogenicity in humans, based on the 
absence of evidence of carcinogenicity 
in male and female rats as well as in 
male and female mice. 

iv. Anticipated residue and percent 
crop treated information. The Agency 
used tolerance levels and 100% percent 
crop treated (PCT) data for the proposed 
commodities and all registered uses. 

2. Dietary exposure from drinking 
water. The Agency lacks sufficient 
monitoring exposure data to complete a 
comprehensive dietary exposure 
analysis and risk assessment for 
glyphosate in drinking water. Because 
the Agency does not have 
comprehensive monitoring data, 
drinking water concentration estimates 
are made by reliance on simulation or 

modeling taking into account data on 
the physical characteristics of 
glyphosate. 

The Agency uses the Generic 
Estimated Environmental Concentration 
(GENEEC) or the Pesticide Root Zone/
Exposure Analysis Modeling System 
(PRZM/EXAMS) to estimate pesticide 
concentrations in surface water and SCI-
GROW, which predicts pesticide 
concentrations in ground water. In 
general, EPA will use GENEEC (a tier 1 
model) before using PRZM/EXAMS (a 
Tier 2 model) for a screening-level 
assessment for surface water. The 
GENEEC model is a subset of the PRZM/
EXAMS model that uses a specific high-
end runoff scenario for pesticides. 
GENEEC incorporates a farm pond 
scenario, while PRZM/EXAMS 
incorporate an index reservoir 
environment in place of the previous 

pond scenario. The PRZM/EXAMS 
model includes a percent crop area 
factor as an adjustment to account for 
the maximum percent crop coverage 
within a watershed or drainage basin. 

None of these models include 
consideration of the impact processing 
(mixing, dilution, or treatment) of raw 
water for distribution as drinking water 
would likely have on the removal of 
pesticides from the source water. The 
primary use of these models by the 
Agency at this stage is to provide a 
coarse screen for sorting out pesticides 
for which it is highly unlikely that 
drinking water concentrations would 
ever exceed human health levels of 
concern. 

Since the models used are considered 
to be screening tools in the risk 
assessment process, the Agency does 
not use estimated environmental
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concentrations (EECs) from these 
models to quantify drinking water 
exposure and risk as a %RfD or %PAD. 
Instead, drinking water levels of 
comparison (DWLOCs) are calculated 
and used as a point of comparison 
against the model estimates of a 
pesticide’s concentration in water. 
DWLOCs are theoretical upper limits on 
a pesticide’s concentration in drinking 
water in light of total aggregate exposure 
to a pesticide in food and from 
residential uses. Since DWLOCs address 
total aggregate exposure to glyphosate, 
they are further discussed in the 
aggregate risk section E. (Aggregate 
Risks and Determination of Safety) of 
this Unit. 

Based on the GENEEC and SCI-GROW 
models, the EECs of glyphosate for acute 
exposures are estimated to be 21 parts 
per billion (ppb) for surface water and 
0.0038 ppb for ground water. The EECs 
for chronic exposures are estimated to 
be 0.83 ppb for surface water and 0.0038 
ppb for ground water, based on 
glyphosate treatment crops. To estimate 
the possible concentration of glyphosate 

in surface water resulting from direct 
application to water, the Agency 
assumed application to a water body 6 
feet deep. At an application rate of 3.75 
lb acid equivalent (ae)/A, the estimated 
concentration is 230 ppb. Because the 
glyphosate water-application estimate is 
greater than the crop application 
estimate, 230 ppb is the appropriate 
value to use in the chronic risk estimate. 

3. From non-dietary exposure. The 
term ‘‘residential exposure’’ is used in 
this document to refer to non-
occupational, non-dietary exposure 
(e.g., for lawn and garden pest control, 
indoor pest control, termiticides, and 
flea and tick control on pets). 

i. Non-occupational (recreational) 
exposures. Glyphosate is currently 
registered for use on the following 
residential non-dietary sites: 
Recreational areas, including parks and 
golf courses for control of broadleaf 
weeds and grasses, and lakes and ponds, 
including reservoirs for control of 
nuisance aquatic weeds. Based on the 
registered uses, adult and child golfers 
are anticipated to have short-term post-

application dermal exposure at golf 
courses. Swimmers (adults, children 
and toddlers) are anticipated to have 
short-term post-application dermal and 
incidental ingestion exposures. 
However, since the Agency did not 
select dermal endpoints, no post-
application dermal assessment is 
included; only a post-application 
incidental ingestion exposure 
assessment (swimmers) is included. 
Risk estimates for incidental ingestion 
by swimmers (adults, children, and 
toddlers) ranged from 7,600 to 36,000. It 
should be noted however, that 
glyphosate is used for non-selective 
weed control on emerged aquatic weeds. 
In this use pattern, it is unlikely that 
swimmers would be present in 
waterbodies with floating weeds 
present. Thus, the inclusion of the 
swimmer incidental ingestion exposure 
assessment is considered by the Agency 
to be conservative. Table 5 presents a 
summary of assumptions used to 
estimate the exposure to adult and 
toddler child swimmers and the 
corresponding risk estimates.

TABLE 5.—ASSUMPTIONS AND RISK ESTIMATES FOR POST-APPLICATION SWIMMER EXPOSURE ASSESSMENTS FOR
GLYPHOSATE, ISOPROPYLAMINE SALT

Exposure Scenario AR1 (lb a.e./A) Maximum Concentration in 
water (mg/L) 2

Potential Dose Rate (PDR; 
oral mg/kg bw/day) 3 Short-term MOE 4

Incidental oral in-
gestion, adult-
female  3.75 1.38 0.00493 36,000

Incidental oral, 
toddler 0.023 7,600

1 Application rate from registered labels for aquatic weed control using glyphosate IPA salt (ex. label = EPA Reg. No. 524–343; max rate = 
7.5 pints/A containing 4 lb ae glyphosate/gal. x 1 gal./4 pints = 3.75 lb ae/A. 

2 Maximum concentration in water (top 1 ft.) = 3.75 lb ae/A x 1A/43,560 ft 2 x 454,000 mg/lb x 1/ft x ft 3/28.32 L = 1.38 mg/L. 
3 PDR, incidental oral exposure = concentration, Cw (mg/L) x ingestion rate, IgR (L/hr) x exposure time, ET (hrs/d) x 1/BW (adult-female = 

60 kg; toddler = 15 kg). 
4 MOE = NOAEL/PDR; short-term incidental oral NOAEL = 175 mg/kg bw/d; The LOC for adult females and toddlers for short-term, inci-

dental oral exposures is MOEs < 100.

The MOEs presented in Table 5 for 
post-application exposure by swimmers 
to glyphosate in aquatic weed control 
applications are greater than 100 and do 
not exceed the Agency’s LOC for short-
term non-occupational (recreational) 
exposures (MOEs less than 100). 

ii. Residential exposures. Glyphosate, 
isopropylamine salt is also registered for 
broadcast and spot treatments on home 
lawns and gardens by homeowners and 
by lawn care operators (LCOs). Based on 
the registered residential use patterns, 
there is a potential for short-term dermal 

and inhalation exposures to 
homeowners who apply products 
containing glyphosate (residential 
handlers). Additionally, based on the 
results of environmental fate studies, 
there is also a potential for short- and 
intermediate-term post-application 
dermal exposures by adults and toddlers 
and incidental ingestion exposures by 
toddlers. However, since the Agency did 
not select short- or intermediate-term 
dermal or inhalation endpoints, no 
residential handler or post-application 
dermal assessment is included; only a 

post-application toddler assessment for 
incidental ingestion exposures is 
included. Risk estimates for toddler 
post-application incidental ingestion 
exposures ranged from 7,200 to greater 
than 106. All recreational and 
residential exposures assessed do not 
exceed the Agency’s level of concern 
(MOEs less than 100). Table 6 provides 
a summary of the short- and 
intermediate-term risk estimates for 
post-application incidental ingestion 
exposures to toddlers.
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TABLE 6.—SUMMARY OF TODDLER INCIDENTAL INGESTION EXPOSURES AND RISK ESTIMATES FOR RESIDENTIAL USE OF
GLYPHOSATE, ISOPROPYLAMINE SALT 1

Activity AR (lbs a.e./A) 2 Residue Estimate 3 PDR (mg/kg bw/d) 4 Short-/Intermediate-term
MOE 5

Hand-to-mouth  1.62 DFR: 0.908 µg/
cm 2

0.0242 7,200

Object-to-mouth  DFR: 3.63 µg/cm 2 0.00605 29,000

Soil ingestion  Soil residue: 12.2 
µg/g soil

8.13 x 10-5 > 106

1 Sources: Standard Operating Procedures for Residential Exposure Assessments, Draft, December 17, 1997 and Exposure SAC Policy No.
11, February 22, 2001: Recommended Revisions to the SOPs for Residential Exposure. 

2 AR = maximum application rate on Roundup ProDry label (EPA Reg. No. 524–505) for residential lawn treatment. 
3 Residue estimates based on the following protocol from the Residential SOPs: 
a. Hand-to-mouth DFR = 1.62 lb ae/A x 0.05 x (4.54 x 10-8 µg/lb ae) x (2.47 x 10-8 A/cm 2) = 0.908 g/cm 2.
b. Object-to-mouth DFR = 1.62 lb ae/A x 0.20 x (4.54 x 108 µg/lb ae) x ( 2.47 x 10-8 A/cm 2) = 3.63 µg/cm 2.
Soil Residue = 1.62 lb ae/A x fraction of residue in soil (100%)/cm x (4.54 x 10 8 µg/lb ae) x ( 2.47 x 10-8A/cm2) x 0.67 cm 3/g= 12.2 µg/g

soil.
4 Potential Dose Rate (PDR; already normalized to body weight of toddler). 
a. Hand-to-mouth PDR = (0.908 g/cm 2 x 0.50 x 20 cm 2/event x 20 events/hr x 10-3 mg/µg x 2 hrs/d)/15 kg = 0.0242 mg/kg bw/d. 
Object-to-mouth PDR = (3.63 g/cm 2 x 25 cm 2/d x 10-3 mg/µg)/15 kg = 0.00605 mg/kg bw/d. 
Soil Ingestion PDR = (12.2 µg/g soil x 100 mg soil/d x 10-6 g/µg)/15 kg = 8.13 x 10-5 mg/kg bw/d. 
5 MOE = NOAEL/PDR, where the short-term incidental oral NOAEL = 175 mg/kg/d the Agency’s LOC is for MOEs < 100 (short-term 

residential).

All MOEs calculated for post-
application toddler exposures do not 
exceed the Agency’s level of concern for 
residential exposures (MOEs less than 
100). 

4. Cumulative exposure to substances 
with a common mechanism of toxicity. 
Section 408(b)(2)(D)(v) requires that, 
when considering whether to establish, 
modify, or revoke a tolerance, the 
Agency consider ‘‘available 
information’’ concerning the cumulative 
effects of a particular pesticide’s 
residues and ‘‘other substances that 
have a common mechanism of toxicity.’’

EPA does not have, at this time, 
available data to determine whether 
glyphosate has a common mechanism of 
toxicity with other substances or how to 
include this pesticide in a cumulative 
risk assessment. Unlike other pesticides 
for which EPA has followed a 
cumulative risk approach based on a 
common mechanism of toxicity, 
glyphosate does not appear to produce 
a toxic metabolite produced by other 
substances. For the purposes of this 
tolerance action, therefore, EPA has not 
assumed that glyphosate has a common 
mechanism of toxicity with other 
substances. For information regarding 
EPA’s efforts to determine which 
chemicals have a common mechanism 
of toxicity and to evaluate the 
cumulative effects of such chemicals, 
see the final rule for Bifenthrin Pesticide 
Tolerances (62 FR 62961, November 26, 
1997). 

D. Safety Factor for Infants and 
Children 

1.In general. FFDCA section 408 
provides that EPA shall apply an 

additional tenfold margin of safety for 
infants and children in the case of 
threshold effects to account for prenatal 
and postnatal toxicity and the 
completeness of the data base on 
toxicity and exposure unless EPA 
determines that a different margin of 
safety will be safe for infants and 
children. Margins of safety are 
incorporated into EPA risk assessments 
either directly through use of a margin 
of exposure (MOE) analysis or through 
using uncertainty (safety) factors in 
calculating a dose level that poses no 
appreciable risk to humans. 

2. Prenatal and postnatal sensitivity. 
The toxicology data base for glyphosate 
is adequate according to the Subdivision 
F Guideline requirements for a food-use 
chemical. Acceptable developmental 
toxicity studies in the rat and rabbit are 
available, as is an acceptable 2-
generation reproduction study in the rat. 
Based on the available data, the Agency 
determined that there is no evidence of 
either a quantitative or qualitative 
increased susceptibility following in 
utero glyphosate exposure to rats and 
rabbits, or following prenatal/postnatal 
exposure in the 2-generation 
reproduction study in rats. 

3. Conclusion. There is a complete 
toxicity data base for glyphosate and 
exposure data are complete or are 
estimated based on data that reasonably 
accounts for potential exposures. The 
Agency determined that the FQPA 
Safety Factor to protect infants and 
children can be removed (reduced from 
10X to 1X) for all population subgroups 
and exposure scenarios because: 

1. The toxicology data base is 
complete. 

2. A developmental neurotoxicity 
study is not required. 

3. The dietary (food and drinking 
water) exposure assessments will not 
underestimate the potential exposures 
for infants and children. 

E. Aggregate Risks and Determination of 
Safety 

To estimate total aggregate exposure 
to a pesticide from food, drinking water, 
and residential uses, the Agency 
calculates DWLOCs which are used as a 
point of comparison against the model 
estimates of a pesticide’s concentration 
in water (EECs). DWLOC values are not 
regulatory standards for drinking water. 
DWLOCs are theoretical upper limits on 
a pesticide’s concentration in drinking 
water in light of total aggregate exposure 
to a pesticide in food and residential 
uses. In calculating a DWLOC, the 
Agency determines how much of the 
acceptable exposure (i.e., the PAD) is 
available for exposure through drinking 
water (e.g., allowable chronic water 
exposure (mg/kg/day) = cPAD - (average 
food + residential exposure)). This 
allowable exposure through drinking 
water is used to calculate a DWLOC. 

A DWLOC will vary depending on the 
toxic endpoint, drinking water 
consumption, and body weights. Default 
body weights and consumption values 
as used by the USEPA Office of Water 
are used to calculate DWLOCs: 2L/70 kg 
(adult male), 2L/60 kg (adult female), 
and 1L/10 kg (child). Default body 
weights and drinking water 
consumption values vary on an 
individual basis. This variation will be 
taken into account in more refined 
screening-level and quantitative
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drinking water exposure assessments. 
Different populations will have different 
DWLOCs. Generally, a DWLOC is 
calculated for each type of risk 
assessment used: Acute, short-term, 
intermediate-term, chronic, and cancer. 

When EECs for surface water and 
ground water are less than the 
calculated DWLOCs, EPA concludes 
with reasonable certainty that exposures 
to the pesticide in drinking water (when 
considered along with other sources of 
exposure for which EPA has reliable 
data) would not result in unacceptable 
levels of aggregate human health risk at 
this time. Because EPA considers the 
aggregate risk resulting from multiple 
exposure pathways associated with a 
pesticide’s uses, levels of comparison in 
drinking water may vary as those uses 
change. If new uses are added in the 
future, EPA will reassess the potential 

impacts of residues of the pesticide in 
drinking water as a part of the aggregate 
risk assessment process. 

1. Acute aggregate risk (food + 
drinking water). The Agency did not 
identify an appropriate acute dietary 
endpoint that is the result of a single-
dose administration of glyphosate. 
Accordingly, glyphosate is not expected 
to pose an acute risk. 

2. Chronic aggregate risk (food + 
drinking water). Using the exposure 
assumptions described in this unit for 
chronic exposure (tolerance level 
residues, DEEM TM default processing 
factors for rice and corn commodities, 
and 100% crop treated data for all 
proposed commodities and registered 
uses), EPA has concluded that exposure 
to glyphosate from food will utilize 
1.8% of the cPAD for the U.S. 
population, 3.6% of the cPAD for [All 

Infants (less than 1 year old) and 3.9% 
of the cPAD for children 1–6 years old. 
The results of the chronic analysis 
(Table 4 in this unit) indicate that the 
chronic dietary risk estimates for the 
general U.S. population and all 
population subgroups associated with 
the existing and proposed uses of 
glyphosate do not exceed the Agency’s 
LOC (less than 100% of the cPAD). 
Based on the use pattern, chronic 
residential exposure to residues of 
glyphosate is not expected. In addition, 
there is potential for chronic dietary 
exposure to glyphosate in drinking 
water. After calculating DWLOCs and 
comparing them to the EECs for surface 
and ground water, EPA does not expect 
the aggregate exposure to exceed 100% 
of the cPAD, as shown in Table 7 below:

TABLE 7.—AGGREGATE RISK ASSESSMENT FOR CHRONIC (NON-CANCER) EXPOSURE TO GLYPHOSATE

Scenario/Population Subgroup cPAD, mg/kg/
day

Chronic Food 
Exposure,
mg/kg/day

Maximum
Chronic

Water Expo-
sure 1, mg/kg/

day

Ground
Water EEC, 

ppb

Surface
Water EEC, 

ppb

Chronic
DWLOC 2,

ppb

U.S. population  1.75 0.031527 1.718473 0.0038 230 60,000

All infants (< 1 year old) 1.75 0.062218 1.687782 0.0038 230 17,000

Children (1–6 years old) 1.75 0.068016 1.681984 0.0038 230 17,000

Children (7-12 years old) 1.75 0.045529 1.704471 0.0038 230 17,000

Females (13-50 years old) 1.75 0.023473 1.726527 0.0038 230 52,000

Males (13-19 years old) 1.75 0.031938 1.718062 0.0038 230 60,000

Males (20+ years old) 1.75 0.026745 1.723255 0.0038 230 60,000

Seniors (55+ years old) 1.75 0.022733 1.727267 0.0038 230 60,000
1 Maximum chronic water exposure (mg/kg/day) = cPAD (mg/kg/day) - chronic food exposure from DEEM TM (mg/kg/day).
2 The chronic DWLOCs were calculated as follows: DWLOC (µg/L) = maximum water exposure (mg/kg/day) x body weight (kg) ÷ consump-

tion (L/day) x 0.001 mg/µg.

3. Short-/intermediate-term aggregate 
risk (food + residential + water). In 
aggregating short-/intermediate-term 
risk, HED considered background 
chronic dietary exposure (food + water) 
and short/intermediate-term incidental 
oral exposures (see Tables 6 and 7). 
Because the incidental oral ingestion 
exposure estimates for toddlers from 
residential turf exposures (Table 7) 
exceeded the incidental oral exposure 
estimates from post-application 
swimmer exposures (Table 6), the 
Agency conducted this risk assessment 

using exposure estimates from just the 
worst-case situation. No attempt was 
made to combine exposures from the 
swimmer and residential turf scenarios 
due to the low probability of both 
occurring. 

The total short-/intermediate-term 
food and residential aggregate MOEs are 
1,800-2,300. As these MOEs are greater 
than 100, the short-/intermediate-term 
aggregate risk does not exceed the 
Agency’s LOC. For surface water and 
ground water, the EECs of glyphosate 
are less than the DWLOCs for 

glyphosate in drinking water as a 
contribution to short-/intermediate-term 
aggregate exposure. Therefore, the 
Agency concludes with reasonable 
certainty that residues of glyphosate in 
drinking water do not contribute 
significantly to the short-/intermediate-
term aggregate human health risk at the 
present time. Table 8 summarizes the 
short-/intermediate-term aggregate 
exposure to glyphosate residues.
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TABLE 8.—SHORT/INTERMEDIATE-TERM AGGREGATE RISK AND DWLOC CALCULATIONS FOR EXPOSURE TO GLYPHOSATE
RESIDUES

Population

Short-/Intermediate-Term Exposure Scenario 

Aggregate MOE 
(food + residential) 1

Aggregate Level of 
Concern (LOC) or 

Target MOE 2

Surface Water EEC 3

(ppb)
Ground Water EEC 3

(ppb)
Short/Intermediate-

Term DWLOC 4,
(ppb)

All Infants (<1 year 
old)

1,900 100 230 0.0038 17,000

Children (1–6 years 
old)

1,800 100 230 0.0038 17,000

Children (7–12 years 
old)

2,300 100 230 0.0038 17,000

1 Aggregate MOE = NOAEL ÷ (Average food exposure + Residential exposure). 
2 Basis for the target MOE: interspecies and intraspecies uncertainty factors totaling 100. 
3 The glyphosate use producing the highest level was used. 
4 DWLOC(µg/L or ppb) = maximum water exposure (mg/kg/day) x body weight (kg) ÷ water consumption (L) x 10-3 mg/µg (10 kg body weight 

assumed).

5. Determination of safety. Based on 
these risk assessments, EPA concludes 
that there is a reasonable certainty that 
no harm will result to the general 
population, and to infants and children 
from aggregate exposure to glyphosate 
residues. 

VI. Other Considerations 

A. Analytical Enforcement Methodology 

Adequate enforcement methods are 
available for analysis of residues of 
glyphosate in or on plant and livestock 
commodities. These methods include 
GLC (Method I in Pesticides Analytical 
Manual (PAM) II; the limit of detection 
is 0.05 ppm) and HPLC with 
fluorometric detection. Use of the GLC 
method is discouraged due to the 
lengthiness of the experimental 
procedure. The HPLC procedure has 
undergone successful Agency validation 
and was recommended for inclusion in 
PAM II. A GC/MS method for 
glyphosate in crops has also been 
validated by EPA’s Analytical 
Chemistry Laboratory (ACL). Thus, 
adequate analytical methods are 
available for residue data collection and 
enforcement of the proposed tolerances 
of glyphosate in/on the nongrass animal 
feed crop group; the grass forage, fodder, 
and hay crop group; wheat forage and 
hay; and livestock commodities. 

B. International Residue Limits 

Codex and Mexican maximum 
residue limits (MRLs) are established for 
residues of glyphosate (glifosato) per se 
and Canadian MRLs are established for 
combined residues of glyphosate and 
AMPA in a variety of raw agricultural, 
processed, and animal commodities. 
Currently a relevant Codex MRL for hay 
or fodder (dry) of grasses is established 
at 50 ppm. No Canadian MRLs are 

established for any grass commodity. A 
Mexican MRL is established for pasture 
at 0.2 ppm. Because of the higher 
residue levels resulting from the 
proposed use pattern, harmonization of 
U.S. grass tolerances with existing 
Codex or Mexican MRLs is not possible. 

For wheat-related commodities, 
relevant Codex MRLs exist for: wheat 
grain at 5 ppm; unprocessed wheat bran 
at 20 ppm; wheat flour at 0.5 ppm; 
wheat wholemeal at 5 ppm; and straw 
and fodder (dry) of cereal grains at 100 
ppm. Canadian MRLs are established 
for: wheat at 5 ppm and wheat milling 
fractions (excluding flour) at 15 ppm. A 
Mexican MRL is established for wheat at 
5 ppm. By maintaining the wheat, 
milling fractions (excluding flour) 
tolerance at 20 ppm, harmony with 
international tolerances for wheat 
processed fractions can be maintained. 

There are currently no Codex or 
Canadian MRLs established for 
glyphosate for any nongrass animal feed 
items. A Mexican MRL is established for 
alfalfa at 200 ppm. Harmonization with 
this level is not possible due to the 
higher residue levels found in the 
submitted field trial studies. 

C. Conditions 

None. 

VII. Conclusion 

Therefore, the tolerance is established 
for residues of glyphosate, in or on 
animal feed, nongrass, group at 400 ppm 
and grass forage, fodder and hay, group 
at 300 ppm and the potassium salt of 
glyphosate is added to the tolerance 
expression. Based on the Agency’s 
decision not to register tolerances for 
glyphosate use in or on herbicide-
tolerant wheat, the current tolerances on 
wheat are not modified. 

VIII. Objections and Hearing Requests 

Under section 408(g) of the FFDCA, as 
amended by the FQPA, any person may 
file an objection to any aspect of this 
regulation and may also request a 
hearing on those objections. The EPA 
procedural regulations which govern the 
submission of objections and requests 
for hearings appear in 40 CFR part 178. 
Although the procedures in those 
regulations require some modification to 
reflect the amendments made to the 
FFDCA by the FQPA of 1996, EPA will 
continue to use those procedures, with 
appropriate adjustments, until the 
necessary modifications can be made. 
The new section 408(g) provides 
essentially the same process for persons 
to ‘‘object’’ to a regulation for an 
exemption from the requirement of a 
tolerance issued by EPA under new 
section 408(d), as was provided in the 
old FFDCA sections 408 and 409. 
However, the period for filing objections 
is now 60 days, rather than 30 days. 

A. What Do I Need to Do to File an 
Objection or Request a Hearing? 

You must file your objection or 
request a hearing on this regulation in 
accordance with the instructions 
provided in this unit and in 40 CFR part 
178. To ensure proper receipt by EPA, 
you must identify docket ID number 
OPP–2002–0232 in the subject line on 
the first page of your submission. All 
requests must be in writing, and must be 
mailed or delivered to the Hearing Clerk 
on or before November 26, 2002. 

1. Filing the request. Your objection 
must specify the specific provisions in 
the regulation that you object to, and the 
grounds for the objections (40 CFR 
178.25). If a hearing is requested, the 
objections must include a statement of 
the factual issues(s) on which a hearing
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is requested, the requestor’s contentions 
on such issues, and a summary of any 
evidence relied upon by the objector (40 
CFR 178.27). Information submitted in 
connection with an objection or hearing 
request may be claimed confidential by 
marking any part or all of that 
information as CBI. Information so 
marked will not be disclosed except in 
accordance with procedures set forth in 
40 CFR part 2. A copy of the 
information that does not contain CBI 
must be submitted for inclusion in the 
public record. Information not marked 
confidential may be disclosed publicly 
by EPA without prior notice. 

Mail your written request to: Office of 
the Hearing Clerk (1900), Environmental 
Protection Agency, 1200 Pennsylvania 
Ave., NW., Washington, DC 20460. You 
may also deliver your request to the 
Office of the Hearing Clerk in Rm. C400, 
Waterside Mall, 401 M St., SW., 
Washington, DC 20460. The Office of 
the Hearing Clerk is open from 8 a.m. 
to 4 p.m., Monday through Friday, 
excluding legal holidays. The telephone 
number for the Office of the Hearing 
Clerk is (202) 260–4865. 

2. Tolerance fee payment. If you file 
an objection or request a hearing, you 
must also pay the fee prescribed by 40 
CFR 180.33(i) or request a waiver of that 
fee pursuant to 40 CFR 180.33(m). You 
must mail the fee to: EPA Headquarters 
Accounting Operations Branch, Office 
of Pesticide Programs, P.O. Box 
360277M, Pittsburgh, PA 15251. Please 
identify the fee submission by labeling 
it ‘‘Tolerance Petition Fees.’’ 

EPA is authorized to waive any fee 
requirement ‘‘when in the judgement of 
the Administrator such a waiver or 
refund is equitable and not contrary to 
the purpose of this subsection.’’ For 
additional information regarding the 
waiver of these fees, you may contact 
James Tompkins by phone at (703) 305–
5697, by e-mail at 
tompkins.jim@epa.gov, or by mailing a 
request for information to Mr. Tompkins 
at Registration Division (7505C), Office 
of Pesticide Programs, Environmental 
Protection Agency, 1200 Pennsylvania 
Ave., NW., Washington, DC 20460. 

If you would like to request a waiver 
of the tolerance objection fees, you must 
mail your request for such a waiver to: 
James Hollins, Information Resources 
and Services Division (7502C), Office of 
Pesticide Programs, Environmental 
Protection Agency, 1200 Pennsylvania 
Ave., NW., Washington, DC 20460. 

3. Copies for the Docket. In addition 
to filing an objection or hearing request 
with the Hearing Clerk as described in 
Unit VI.A., you should also send a copy 
of your request to the PIRIB for its 
inclusion in the official record that is 

described in Unit I.B.2. Mail your 
copies, identified by docket ID number 
OPP–2002–0232, to: Public Information 
and Records Integrity Branch, 
Information Resources and Services 
Division (7502C), Office of Pesticide 
Programs, Environmental Protection 
Agency, 1200 Pennsylvania Ave., NW., 
Washington, DC 20460. In person or by 
courier, bring a copy to the location of 
the PIRIB described in Unit I.B.2. You 
may also send an electronic copy of 
your request via e-mail to: opp-
docket@epa.gov. Please use an ASCII 
file format and avoid the use of special 
characters and any form of encryption. 
Copies of electronic objections and 
hearing requests will also be accepted 
on disks in WordPerfect 6.1/8.0 or 
ASCII file format. Do not include any 
CBI in your electronic copy. You may 
also submit an electronic copy of your 
request at many Federal Depository 
Libraries. 

B. When Will the Agency Grant a 
Request for a Hearing? 

A request for a hearing will be granted 
if the Administrator determines that the 
material submitted shows the following: 
There is a genuine and substantial issue 
of fact; there is a reasonable possibility 
that available evidence identified by the 
requestor would, if established resolve 
one or more of such issues in favor of 
the requestor, taking into account 
uncontested claims or facts to the 
contrary; and resolution of the factual 
issues(s) in the manner sought by the 
requestor would be adequate to justify 
the action requested (40 CFR 178.32). 

IX. Regulatory Assessment 
Requirements 

This final rule establishes a tolerance 
under FFDCA section 408(d) in 
response to a petition submitted to the 
Agency. The Office of Management and 
Budget (OMB) has exempted these types 
of actions from review under Executive 
Order 12866, entitled Regulatory 
Planning and Review (58 FR 51735, 
October 4, 1993). Because this rule has 
been exempted from review under 
Executive Order 12866 due to its lack of 
significance, this rule is not subject to 
Executive Order 13211, Actions 
Concerning Regulations That 
Significantly Affect Energy Supply, 
Distribution, or Use (66 FR 28355, May 
22, 2001). This final rule does not 
contain any information collections 
subject to OMB approval under the 
Paperwork Reduction Act (PRA), 44 
U.S.C. 3501 et seq., or impose any 
enforceable duty or contain any 
unfunded mandate as described under 
Title II of the Unfunded Mandates 
Reform Act of 1995 (UMRA) (Public 

Law 104–4). Nor does it require any 
special considerations under Executive 
Order 12898, entitled Federal Actions to 
Address Environmental Justice in 
Minority Populations and Low-Income 
Populations (59 FR 7629, February 16, 
1994); or OMB review or any Agency 
action under Executive Order 13045, 
entitled Protection of Children from 
Environmental Health Risks and Safety 
Risks (62 FR 19885, April 23, 1997). 
This action does not involve any 
technical standards that would require 
Agency consideration of voluntary 
consensus standards pursuant to section 
12(d) of the National Technology 
Transfer and Advancement Act of 1995 
(NTTAA), Public Law 104–113, section 
12(d) (15 U.S.C. 272 note). Since 
tolerances and exemptions that are 
established on the basis of a petition 
under FFDCA section 408(d), such as 
the tolerance in this final rule, do not 
require the issuance of a proposed rule, 
the requirements of the Regulatory 
Flexibility Act (RFA) (5 U.S.C. 601 et 
seq.) do not apply. In addition, the 
Agency has determined that this action 
will not have a substantial direct effect 
on States, on the relationship between 
the national government and the States, 
or on the distribution of power and 
responsibilities among the various 
levels of government, as specified in 
Executive Order 13132, entitled 
Federalism (64 FR 43255, August 10, 
1999). Executive Order 13132 requires 
EPA to develop an accountable process 
to ensure ‘‘meaningful and timely input 
by State and local officials in the 
development of regulatory policies that 
have federalism implications.’’ ‘‘Policies 
that have federalism implications’’ is 
defined in the Executive Order to 
include regulations that have 
‘‘substantial direct effects on the States, 
on the relationship between the national 
government and the States, or on the 
distribution of power and 
responsibilities among the various 
levels of government.’’ This final rule 
directly regulates growers, food 
processors, food handlers and food 
retailers, not States. This action does not 
alter the relationships or distribution of 
power and responsibilities established 
by Congress in the preemption 
provisions of FFDCA section 408(n)(4). 
For these same reasons, the Agency has 
determined that this rule does not have 
any ‘‘tribal implications’’ as described 
in Executive Order 13175, entitled 
Consultation and Coordination with 
Indian Tribal Governments (65 FR 
67249, November 6, 2000). Executive 
Order 13175, requires EPA to develop 
an accountable process to ensure 
‘‘meaningful and timely input by tribal
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officials in the development of 
regulatory policies that have tribal 
implications.’’ ‘‘Policies that have tribal 
implications’’ is defined in the 
Executive Order to include regulations 
that have ‘‘substantial direct effects on 
one or more Indian tribes, on the 
relationship between the Federal 
Government and the Indian tribes, or on 
the distribution of power and 
responsibilities between the Federal 
Government and Indian tribes.’’ This 
rule will not have substantial direct 
effects on tribal governments, on the 
relationship between the Federal 
Government and Indian tribes, or on the 
distribution of power and 
responsibilities between the Federal 
Government and Indian tribes, as 
specified in Executive Order 13175. 
Thus, Executive Order 13175 does not 
apply to this rule. 

X. Submission to Congress and the 
Comptroller General 

The Congressional Review Act, 5 
U.S.C. 801 et seq., as added by the Small 
Business Regulatory Enforcement 
Fairness Act of 1996, generally provides 
that before a rule may take effect, the 
agency promulgating the rule must 
submit a rule report, which includes a 
copy of the rule, to each House of the 
Congress and to the Comptroller General 
of the United States. EPA will submit a 
report containing this rule and other 
required information to the U.S. Senate, 
the U.S. House of Representatives, and 
the Comptroller General of the United 
States prior to publication of this final 
rule in the Federal Register. This final 
rule is not a ‘‘major rule’’ as defined by 
5 U.S.C. 804(2).

List of Subjects in 40 CFR Part 180
Environmental protection, 

Administrative practice and procedure, 
Agricultural commodities, Pesticides 
and pests, Reporting and recordkeeping 
requirements.

Dated: September 18, 2002. 
Debra Edwards, 
Acting Director, Registration Division, Office 
of Pesticide Programs.

Therefore, 40 CFR chapter I is 
amended as follows:

PART 180—[AMENDED]
1. The authority citation for part 180 

continues to read as follows:
Authority: 21 U.S.C. 321(q), 346(a) and 

371.
2. Section 180.364 is amended by 

revising the introductory text of 
paragraph (a) and alphabetically adding 
commodities to the table in paragraph 
(a) to read as follows:

§ 180.364 Glyphosate; tolerances for 
residues.

(a) General. Tolerances are 
established for residues of glyphosate 
(N-phosphomethyl)glycine) resulting 
from the application of glyphosate, the 
isopropylamine salt of glyphosate, the 
ethanolamine salt of glyphosate, the 
ammonium salt of glyphosate, and the 
potassium salt of glyphosate in or on the 
following food commodities:

Commodity Parts per million 

* * * * *
Animal feed, 

nongrass, group  400
* * * * *

Grass, forage, fod-
der and hay, 
group ................. 300 

* * * * *

* * * * *

[FR Doc. 02–24488 Filed 9–26–02; 8:45 am] 
BILLING CODE 6560–50–S

ENVIRONMENTAL PROTECTION 
AGENCY

40 CFR Part 180
[OPP–2002–0199; FRL–7200–6]

Triticonazole; Pesticide Tolerance
AGENCY: Environmental Protection 
Agency (EPA).
ACTION: Final rule.

SUMMARY: This regulation establishes a 
tolerance for residues of triticonazole, 
(1RS)-(E)-5-[(4-
chlorophenyl)methylene]-2,2-dimethyl-
1-(1 H-1,2,4-triazol-1-
ylmethyl)cyclopentanol, in or on barley, 
grain; barley, hay; barley, straw; wheat, 
forage; wheat, grain; wheat, hay; and 
wheat, straw. Aventis CropScience USA 
requested this tolerance under the 
Federal Food, Drug, and Cosmetic Act 
(FFDCA), as amended by the Food 
Quality Protection Act of 1996 (FQPA). 
Subsequent to the filing of this petition, 
Bayer Corporation acquired Aventis 
CropScience to form Bayer Crop 
Science. Therefore, the registrant is now 
Bayer Crop Science.
DATES: This regulation is effective 
September 27, 2002. Objections and 
requests for hearings, identified by 
docket ID number OPP–2002–0199, 
must be received on or before November 
26, 2002.
ADDRESSES: Written objections and 
hearing requests may be submitted by 
mail, in person, or by courier. Please 
follow the detailed instructions for each 
method as provided in Unit VI. of the 

SUPPLEMENTARY INFORMATION. To ensure 
proper receipt by EPA, your objections 
and hearing requests must identify 
docket ID number OPP–2002–0199 in 
the subject line on the first page of your 
response.
FOR FURTHER INFORMATION CONTACT: By 
mail: Mary L. Waller, Registration 
Division (7505C), Office of Pesticide 
Programs, Environmental Protection 
Agency, 1200 Pennsylvania Ave., 
NW.,Washington, DC 20460; telephone 
number: (703) 308–9354; e-mail address: 
waller. mary@epa.gov.
SUPPLEMENTARY INFORMATION:
I. General Information 

A. Does this Action Apply to Me? 

You may be affected by this action if 
you are an agricultural producer, food 
manufacturer, or pesticide 
manufacturer. Potentially affected 
categories and entities may include, but 
are not limited to:

Categories NAICS
codes

Examples of poten-
tially affected enti-

ties

Industry  111
112
311
32532

Crop production
Animal production
Food manufac-

turing
Pesticide manufac-

turing

This listing is not intended to be 
exhaustive, but rather provides a guide 
for readers regarding entities likely to be 
affected by this action. Other types of 
entities not listed in the table could also 
be affected. The North American 
Industrial Classification System 
(NAICS) codes have been provided to 
assist you and others in determining 
whether or not this action might apply 
to certain entities. If you have questions 
regarding the applicability of this action 
to a particular entity, consult the person 
listed under FOR FURTHER INFORMATION
CONTACT. 

B. How Can I Get Additional 
Information, Including Copies of this 
Document and Other Related 
Documents? 

1. Electronically.You may obtain 
electronic copies of this document, and 
certain other related documents that 
might be available electronically, from 
the EPA Internet Home Page at http://
www.epa.gov/. To access this 
document, on the Home Page select 
‘‘Laws and Regulations,’’ ‘‘Regulations 
and Proposed Rules,’’ and then look up 
the entry for this document under the 
‘‘Federal Register—Environmental 
Documents.’’ You can also go directly to 
the Federal Register listings at http://
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Gulf of Mexico Program Policy Review Board, 65178

Pesticide programs:
Risk assessments—

Cyhexatin, 65178–65181
Pesticide registration, cancellation, etc.:

ISK Biosciences Corp. et al., 65181–65183
Pesticides; emergency exemptions, etc.

Diuron, etc., 65183–65188
Reports and guidance documents; availability, etc.:

Green Construction Specs; Federal Guide, 65188–65189
Toxic and hazardous substances control:

New chemicals—
Receipt and status information, 65189–65193

Executive Office of the President
See Science and Technology Policy Office

Federal Aviation Administration
RULES
Class E airspace, 65069
PROPOSED RULES
Airworthiness directives:

Aerospatiale, 65101–65103
Airbus, 65097–65099
Boeing, 65099–65101
Gulfstream Aerospace, 65095–65097
Gulfstream Aerospace LP, 65105–65107
Raytheon, 65103–65105

Class E airspace, 65107–65108

Federal Communications Commission
PROPOSED RULES
Radio stations; table of assignments:

Louisiana; correction, 65118
Minnesota and Oklahoma, 65119–65120
Nevada, 65119
Oklahoma and Texas, 65118–65119

Wyoming, 65120
NOTICES
Agency information collection activities; proposals, 

submissions, and approvals, 65193–65195

Federal Emergency Management Agency
NOTICES
Disaster and emergency areas:

Florida, 65211–65212
Georgia, 65212
Minnesota, 65212–65213
Ohio, 65213

Federal Energy Regulatory Commission
NOTICES
Electric rate and corporate regulation filings, 65166–65169
Hydroelectric applications, 65169–65171
Meetings:

Electric quarterly reports; regional outreach sessions,
65171

Applications, hearings, determinations, etc.:
Canyon Creek Compression Co., 65154
CenterPoint Energy Gas Transmission Co., 65154
Distrigas of Massachusetts LLC, 65154–65155
Dominion Cove Point LNG, LP, 65155–65156
Dominion Transmission, Inc., 65156
Enbridge Pipelines (AlaTenn) L.L.C., 65156–65157
Enbridge Pipelines (KPC), 65157
Garden Banks Gas Pipeline, LLC, 65157–65158
Gas Transmission Northwest Corp., 65158
Great Lakes Gas Transmission Limited Partnership, 65158
Gulfstream Natural Gas System, L.L.C., 65158–65159
Ingleside Energy Center, LLC, et al., 65159–65160
Kern River Gas Transmission Co., 65160
Mississippi Canyon Gas Pipeline, LLC, 65160–65161
National Fuel Gas Supply Corp., 65161
Natural Gas Pipeline Co. of America, 65161
Nautilus Pipeline Co., L.L.C., 65161–65162
Northern Natural Gas Co., 65162–65163
Southern LNG, Inc., 65163
Southern Star Central Gas Pipeline, Inc., 65163
Tennessee Gas Pipeline Co., 65163–65165
Transcontinental Gas Pipe Line Corp., 65165
Trunkline Gas Co., LLC, 65165
Wyoming Interstate Co., Ltd., 65165–65166

Federal Maritime Commission
NOTICES
Ocean transportation intermediary licenses:

L.C.L Ocean Services, Inc., et al., 65195

Federal Reserve System
NOTICES
Banks and bank holding companies:

Change in bank control, 65195–65196
Formations, acquisitions, and mergers, 65196–65197
Permissible nonbanking activities, 65197

Fish and Wildlife Service
NOTICES
Endangered and threatened species permit applications,

65213–65214
Marine mammal permit applications, 65214–65215

Food and Drug Administration
NOTICES
Agency information collection activities; proposals, 

submissions, and approvals, 65198–65202
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Reports and guidance documents; availability, etc.:
Advisory committees’ annual reports, 65202
Animal non-steroidal anti-inflammatory drugs; safety and 

effectiveness data, 65202–65203

Foreign Agricultural Service
NOTICES
Trade adjustment assistance eligibility determination 

petitions:
United Fishermen of Alaska, 65143

Forest Service
NOTICES
Meetings:

Resource Advisory Committees—
Madera County, 65143

General Services Administration
PROPOSED RULES
Federal Acquisition Regulation (FAR):

Hazardous material safety data; meeting, 65329–65330

Health and Human Services Department
See Agency for Healthcare Research and Quality
See Centers for Disease Control and Prevention
See Food and Drug Administration
See National Institutes of Health

Homeland Security Department
See Federal Emergency Management Agency
See Transportation Security Administration

Housing and Urban Development Department
PROPOSED RULES
Mortgage and loan insurance programs:

Single Family Mortgage Insurance Program—
Mortgages in default; revisions, 65323–65327

Indian Affairs Bureau
NOTICES
Environmental statements; notice of intent:

Desert Rock Energy Project, NM, 65215–65216
Judgment funds; plans for use and distribution:

Assiniboine and Sioux Tribes of the Fort Peck 
Reservation, MT, 65216

Mescalero Apache, 65216–65217
Pueblo of Isleta, 65217–65218

Interior Department
See Fish and Wildlife Service
See Indian Affairs Bureau
See Land Management Bureau
See National Park Service
NOTICES
Environmental statements; availability, etc.:

Truckee River Operating Agreement, CA and NV, 65213

Internal Revenue Service
PROPOSED RULES
Income taxes:

Pension plan distributions under a phased retirement 
program, 65108–65117

International Trade Administration
NOTICES
Antidumping:

Carbon steel butt-weld pipe fittings from—
Thailand, 65147–65148

Non-frozen apple juice concentrate from—
China, 65148–65151

Steel concrete reinforcing bars from—
Turkey, 65151

International Trade Commission
NOTICES
Import investigations:

Tin- and chromium-coated steel sheet from—
Japan, 65223

Justice Department
See Antitrust Division
See Drug Enforcement Administration
NOTICES
Privacy Act:

Systems of records, 65224

Labor Department
See Employee Benefits Security Administration
NOTICES
Agency information collection activities; proposals, 

submissions, and approvals, 65230

Land Management Bureau
NOTICES
Coal leases, exploration licenses, etc.:

Wyoming, 65218–65219

National Aeronautics and Space Administration
PROPOSED RULES
Federal Acquisition Regulation (FAR):

Hazardous material safety data; meeting, 65329–65330

National Highway Traffic Safety Administration
PROPOSED RULES
Motor vehicle safety standards:

Accelerator control systems; withdrawal, 65126–65127

National Institutes of Health
NOTICES
Meetings:

National Cancer Institute, 65203
National Center for Research Resources, 65203–65204
National Heart, Lung, and Blood Institute, 65204
National Institute of Allergy and Infectious Diseases,

65207–65208
National Institute of Child Health and Human 

Development, 65208–65209
National Institute of Dental and Craniofacial Research,

65209–65210
National Institute of Diabetes and Digestive and Kidney 

Diseases, 65206–65207
National Institute of Environmental Health Sciences,

65204–65205
National Institute of Mental Health, 65206–65208
National Institute of Neurological Disorders and Stroke,

65205–65206
National Institute on Alcohol Abuse and Alcoholism,

65208
National Institute on Deafness and Other Communication 

Disorders, 65207
Scientific Review Center, 65210–65211

National Oceanic and Atmospheric Administration
RULES
Fishery conservation and management:

Caribbean, Gulf, and South Atlantic fisheries—
Gulf of Mexico reef fish, 65092–65093
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West Coast States and Western Pacific fisheries—
West Coast salmon, 65093–65094

PROPOSED RULES
Marine mammals:

Bottlenose Dolphin Take Reduction Plan, 65127–65142
NOTICES
Reports and guidance documents; availability, etc.:

Integrated Ocean Observing System; proposed data 
management and communication standards, 65152

Northwestern Hawaiian Islands Coral Reef Ecosystem 
Reserve, 65152–65153

National Park Service
RULES
Special regulations:

Yellowstone and Grand Teton National Parks and John D. 
Rockefeller, Jr. Memorial Parkway, WY; winter 
visitation and recreational use management, 65347–
65366

NOTICES
Agency information collection activities; proposals, 

submissions, and approvals, 65219
Boundary establishment, descriptions, etc.:

Boston National Historical Park, MA, 65219
Environmental statements; availability, etc.:

Chiricahua National Monument, AZ, 65219–65220
Environmental statements; record of decision:

Saratoga National Park, NY, 65220–65222
Meetings:

Boston Harbor Islands Advisory Council, 65222
Cape Cod National Seashore Advisory Commission,

65222
Juan Bautista de Anza National Historic Trail Advisory 

Commission, 65222–65223

Natural Resources Conservation Service
NOTICES
Environmental statements; availability, etc.:

Second Creek Watershed, MS, 65143–65144
Field office technical guides; changes:

Indiana, 65144

Navy Department
NOTICES
Meetings:

Chief of Naval Operations Executive Panel, 65153

Research and Special Programs Administration
PROPOSED RULES
Hazardous materials:

Transportation—
Aircraft carriage; requirement revisions, 65293–65321

Science and Technology Policy Office
NOTICES
Reports and guidance documents; availability, etc.:

U.S. Integrated Earth Observation System; draft strategic 
plan, comment request, 65193

Securities and Exchange Commission
NOTICES
Self-regulatory organizations; proposed rule changes:

Chicago Board Options Exchange, Inc., 65232–65235
Chicago Stock Exchange, Inc., 65235–65236
National Association of Securities Dealers, Inc., 65237–

65241

State Department
NOTICES
Arms Export Control Act:

Commercial Export Licenses; congressional notification,
65241–65245

Surface Transportation Board
NOTICES
Railroad operation, acquisition, construction, etc.:

Burlington Northern & Santa Fe Railway Co., 65245
Railroad services abandonment:

Soo Line Railroad Co., 65245

Transportation Department
See Federal Aviation Administration
See National Highway Traffic Safety Administration
See Research and Special Programs Administration
See Surface Transportation Board

Transportation Security Administration
PROPOSED RULES
Air cargo security requirements, 65257–65291
Hazardous materials drivers; security threat assessments; 

fees, 65331–65345

Treasury Department
See Community Development Financial Institutions Fund
See Comptroller of the Currency
See Internal Revenue Service
NOTICES
Agency information collection activities; proposals, 

submissions, and approvals, 65245–65246

Separate Parts In This Issue

Part II
Homeland Security Department, Transportation Security 

Administration, 65257–65291

Part III
Transportation Department, Research and Special Programs 

Administration, 65293–65321

Part IV
Housing and Urban Development Department, 65323–65327

Part V
Defense Department; General Services Administration; 

National Aeronautics and Space Administration,
65329–65330

Part VI
Homeland Security Department, Transportation Security 

Administration, 65331–65345

Part VII
Interior Department, National Park Service, 65347–65366

Reader Aids
Consult the Reader Aids section at the end of this issue for 
phone numbers, online resources, finding aids, reminders, 
and notice of recently enacted public laws.
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To subscribe to the Federal Register Table of Contents 
LISTSERV electronic mailing list, go to http://
listserv.access.gpo.gov and select Online mailing list 
archives, FEDREGTOC-L, Join or leave the list (or change 
settings); then follow the instructions.
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Wednesday, November 10, 2004

DEPARTMENT OF AGRICULTURE 

Agricultural Marketing Service 

7 CFR Parts 27 to 52

Republication

CFR Correction 
Title 7, parts 27 to 52, revised as of 

January 1, 2004, is being republished in 
its entirety. The earlier issuance 
inadvertently omitted Table III 
contained in § 52.1853 and subsequent 
sections 52.1854 through 52.1858, 
52.3181 through 52.3188, and 52.3751 
through 52.3764. The omitted table and 
text should immediately follow 
§ 52.1853(c) on page 576.

[FR Doc. 04–55525 Filed 11–9–04; 8:45 am] 
BILLING CODE 1505–01–D

DEPARTMENT OF AGRICULTURE

Animal and Plant Health Inspection 
Service 

7 CFR Part 319 

[Docket No. 02–106–2] 

Importation of Fruits and Vegetables

AGENCY: Animal and Plant Health 
Inspection Service, USDA.
ACTION: Final rule.

SUMMARY: We are amending the fruits 
and vegetables regulations to list a 
number of fruits and vegetables from 
certain parts of the world as eligible, 
under specified conditions, for 
importation into the United States. All 
of the fruits and vegetables, as a 
condition of entry, will be inspected 
and subject to treatment at the port of 
first arrival as may be required by an 
inspector. In addition, some of the fruits 
and vegetables will be required to meet 
other special conditions. We are also 
recognizing areas in Peru as free from 

the South American cucurbit fly. These 
actions will provide the United States 
with additional types and sources of 
fruits and vegetables while continuing 
to protect against the introduction of 
quarantine pests through imported fruits 
and vegetables.
EFFECTIVE DATE: December 10, 2004.
FOR FURTHER INFORMATION CONTACT: Ms. 
Karen Bedigian, Import Specialist, 
Phytosanitary Issues Management, PPQ, 
APHIS, 4700 River Road Unit 140, 
Riverdale, MD 20737–1228; (301) 734–
4382.
SUPPLEMENTARY INFORMATION: 

Background 

The regulations in ‘‘Subpart—Fruits 
and Vegetables’’ (7 CFR 319.56 through 
319.56–8, referred to below as the 
regulations) prohibit or restrict the 
importation of fruits and vegetables into 
the United States from certain parts of 
the world to prevent the introduction 
and spread of plant pests that are new 
to or not widely distributed within the 
United States. 

On December 18, 2003, we published 
in the Federal Register (68 FR 70448–
70463, Docket No. 02–106–1) a proposal 
to amend the regulations to list a 
number of fruits and vegetables from 
certain parts of the world as eligible, 
under specified conditions, for 
importation into the United States. We 
also proposed to recognize areas in Peru 
as free from the South American 
cucurbit fly. 

We solicited comments concerning 
our proposal for 60 days ending 
February 17, 2004. We received five 
comments by that date. They were from 
representatives of State governments, an 
industry organization, and individuals. 
They are discussed below by topic. 

Grapes From South Korea 

One commenter stated that it is 
impossible to determine the efficacy of 
the proposed risk mitigation method for 
grapes from South Korea until a peer 
review of the supporting data is 
conducted. The commenter further 
stated that data on risk mitigation for 
Korean grapes should be published 
prior to rulemaking in order to increase 
the transparency of the regulation. 

We do not agree that a peer review of 
the supporting data is necessary in order 
for the efficacy of the phytosanitary 
measures for grapes from South Korea to 
be determined. In the proposed rule, we 

cited the pests of concern identified in 
our risk assessment and described the 
phytosanitary measures that would be 
required to guard against the entry of 
those pests, but we did not explicitly 
link the role of each measure in 
addressing the risk presented by each 
identified pest of concern. We are 
providing those connections below. 

The quarantine pests of concern for 
grapes grown in South Korea are yellow 
peach moth (Conogethes punctiferalis), 
grapevine moth (Eupoecilia ambiguella), 
leaf-rolling tortix (Sparganothis 
pilleriana), apple heliodinid 
(Stathmopoda auriferella), the plant 
pathogenic fungus Monilinia fructigena 
and the moth Nippoptilia vitis. 

Each of these pests exhibits symptoms 
that are macroscopic and detectable 
upon visual inspection. Specifically: 

• Yellow peach moth larvae bore into 
and tunnel the stems and fruits of host 
plants. Larvae on the fruit burrow into 
the green berries, causing them to split, 
shrivel, or fall off when damaged. 

• Grapevine moth larvae feed on 
flowers and later on developing fruit. 
Larvae cause surface damage to leaves 
and fruit. Additionally, larvae may 
produce webbing on the flower buds 
and newly set fruit, which often causes 
affected parts to drop from the vine. 

• Leaf-rolling tortix and Nippoptilia 
vitis larvae cause damage to the leaves, 
fruit, and stem. 

• Apple heliodinid larvae cause 
webbing of the flower buds and newly 
set fruit, often causing affected plant 
parts to drop from the vine and burrow 
into the green berries, which may split, 
shrivel, or fall off when damaged. 

• Monilinia fructigena causes raised 
light brown pustules on the fruit that 
often expand enclosing the fruit to form 
a dark, wrinkled, hard mummified fruit 

There are three measures in our 
regulatory approach that individually 
and collectively mitigate the risk posed 
by each of the six pests. First, field 
inspections have proven effective since, 
as detailed above, the damage these 
pests cause makes their presence 
obvious. Second, fruit is bagged from 
the time the fruit sets until harvest. 
Since bagging is done when the fruit is 
very young, the risk of exposure to 
arthropods and diseases is reduced. 
Third, fruit is inspected and certified to 
be free of the pests of concern by South 
Korea’s national plant protection 
organization (NPPO). In addition, an 
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additional inspection of a sample of 
fruit from each consignment will be 
conducted upon its arrival in the United 
States. 

These measures have proven to be 
effective in guarding against similar 
pests of concern on sandpears from 
South Korea and Japan (yellow peach 
moth and Monilinia fructigena, as well 
as two other moths and a leafroller). We 
have been importing Japanese and 
Korean sandpears under a similar 
systems approach for over 10 years with 
no significant phytosanitary problems. 

Finally, we disagree with the 
commenter’s statement that we should 
have published data on risk mitigation 
prior to publication of the proposed 
rule. On June 19, 2001, we published in 
the Federal Register (66 FR 32923–
3928, Docket No. 00–082–1) a notice 
entitled ‘‘Procedures and Standards 
Governing the Consideration of Import 
Requests’’ wherein we established 
policies for the publication of risk 
documents, among other things. In that 
document we set out ‘‘routine’’ and 
‘‘nonroutine’’ as the two categories of 
risk assessments. The terms ‘‘routine’’ 
and ‘‘nonroutine’’ do not necessarily 
connote different types of risk 
assessments, but nonroutine 
assessments are associated with issues 
that may require greater resources. In 
determining the type of risk assessment, 
we consider the following factors: 
Economic value of the affected crop(s), 
public interest, environmental and 
public health importance, level of 
uncertainty, local importance, and 
precedence (i.e., whether the 
commodity/origin combination in 
question, or a similar combination, has 
ever been addressed in previous risk 
assessments and/or whether the 
assessment will require the use of new 
or different methodologies). Only for 
nonroutine assessments do we make the 
risk assessments available for public 
review and comment in advance of 
rulemaking. Since the issues addressed 
in our proposed rule were determined to 
be routine, we did not make the risk 
documents prepared for this proposal 
available in advance of the proposed 
rule’s publication.

A second commenter said that the 
term field needs to be defined. The 
commenter also objected to the fact that 
grapes from a field found to contain 
evidence of infestation may be 
reapproved for export following one 
negative inspection. 

A definition for the term field can be 
found in the definitions portion of the 
regulations at § 319.56–1. Field is 
defined as a plot of land with defined 
boundaries within a place of production 
on which a commodity is grown. 

We believe one negative inspection is 
enough to reapprove a field for export. 
Under the systems approach laid out in 
this document and in the proposed rule, 
if evidence of any of the pests of 
concern is detected during field 
inspection, the field will immediately 
be rejected, and exports from that field 
will be canceled until visual inspection 
of the vines shows that the infestation 
has been eradicated. There are a variety 
of measures growers may utilize to 
eliminate infestation on the leaves, 
stems, and fruits on the vine. These 
measures include contact pesticides in 
the case of insect infestation, fungicides 
in the case of fungal infestation, 
sanitation measures, weed removal, 
pruning, trapping, and/or bait stations. 
One or more of these measures would 
serve to eradicate the pests of concern. 
As expressed previously, evidence of 
the presence of all of the pests of 
concern is readily visible; thus we 
believe that a single inspection would 
be all that is necessary to determine 
whether a field could be reapproved for 
participation in the program. 

Commodity-Specific Pest Pathways 
One commenter stated that beets (Beta 

vulgaris) from Mexico and turnips 
(Brassica spp.) from Peru should be 
removed from the list of commodities 
enterable subject to inspection in 
§ 319.56–2t since they are both hosts of 
the potato pathotype of the false root-
knot nematode (Nacobbus aberrans). 

Of the two commodities cited by the 
commenter, only beets from Mexico are 
being added to the list in § 319.56–2t in 
this rulemaking. Turnips from Peru 
have been eligible for importation under 
the regulations for 11 years and were 
listed in the proposed rule only because 
we set out § 319.56–2t in its entirety due 
to our revision of that section’s format. 
By International Plant Protection 
Convention (IPPC) standards, a 
quarantine pest is considered to be ‘‘a 
pest of potential economic importance 
to the area endangered thereby and not 
yet present there, or present but not 
widely distributed and being officially 
controlled.’’ Since the potato pathotype 
of the false root-knot nematode is 
already present in the United States and 
not subject to an official control 
program, we do not consider it to be a 
quarantine pest, therefore we do not 
regulate imports to protect against entry 
of this pest. 

Another commenter stated that snow 
peas (Pisum sativum subsp. sativum) 
from Columbia; cole and mustard crops, 
including cabbage, broccoli, cauliflower, 
turnips, mustards, and related varieties 
(Brassica spp.) from Ecuador, Costa 
Rica, El Salvador, Peru, and Jamaica; 

Allium spp. from Israel, Mexico, 
Belgium, and the Netherlands; Swiss 
chard (Beta vulgaris) from Peru; beets 
(Beta vulgaris) from Mexico; and 
cucurbits (Cucurbitaceae) from Mexico 
should be removed from the list of 
commodities enterable subject to 
inspection found at § 319.56–2t since 
they are hosts of the pea leaf miner 
(Liriomyza huidobrensis Blanchard), 
which does not occur in the United 
States. Another commenter stated that 
the regulations should specify which 
types of cucurbits are allowed entry into 
the United States from Mexico. 

The only commodities listed by the 
commenter that are added in this 
rulemaking are Allium spp. from 
Mexico and beets from Mexico. The 
other commodities have been eligible 
for importation prior to this rulemaking 
and were listed in the proposed rule 
only because we set out § 319.56–2t in 
its entirety due to our revision of that 
section’s format. Specifically, cucurbits 
from Mexico have been eligible for 
importation under the regulations for 30 
years. With regard to Allium spp. and 
beets from Mexico, as above, our records 
indicate that the pea leaf miner is 
already present in the United States and 
not subject to an official control 
program, therefore, we do not consider 
it to be a quarantine pest. 

The commenter additionally stated 
that the importation of watermelon from 
Korea is of concern because of the 
presence of the pumpkin fruit fly 
(Bactrocera depressa). The commenter 
asked APHIS to clarify the type of fruit 
fly trap required, as well as to provide 
evidence of its efficacy in trapping the 
pumpkin fruit fly. 

We have considered the commenter’s 
point and have modified the trapping 
procedure outlined in the proposed rule 
to specify that the fruit fly traps used 
must be McPhail traps or a similar type 
with a protein bait that has been shown 
to be efficacious in trapping the 
pumpkin fruit fly. APHIS has employed 
the McPhail trap for decades. It is a 
generalist trap with a food bait that 
catches all fruit feeding tephritids. We 
use these traps to catch a variety of fruit 
flies around the world such as various 
Bactrocera spp. that are not known to be 
attracted by a specific parapheromone 
lure. 

One commenter stated that since the 
domestic Mexican fruit fly (Mexfly) 
regulations at 7 CFR 301.64–2 and the 
melon fruit fly regulations at 7 CFR 
301.97–2 list Annona spp. as hosts to 
those flies, we should have included an 
analysis of the risk associated with 
importation of Annona spp. from 
Grenada based on the possible presence 
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of Mexfly and melon fruit fly in that 
country. 

Our research indicates that neither 
Mexfly nor melon fruit fly occur in 
Grenada. Since there is no scientific 
evidence of the existence of these pests 
in the area in question, there is no need 
for further analysis of the risks posed by 
those pests in this case. 

Another commenter claimed that the 
mitigation methods described in the 
proposal with regard to cucurbits 
(Cucurbitaceae) from South Korea do 
not provide adequate protection against 
cucumber green mottle mosaic virus 
(tobamovirus). 

Cucumber green mottle mosaic virus 
is seedborne with no known biological 
vectors; it can also be mechanically 
transmitted. Symptoms of infection are 
yellowed leaves and shriveled fruit. 
These are macroscopic and detectable 
upon inspection. Further, the 
commodities in question must meet the 
following conditions: 

• The commodities in question must 
be grown within pest-proof greenhouses 
registered with Korea’s NPPO.

• The NPPO must also inspect and 
regularly monitor those greenhouses 
and plants, including fruit, at intervals 
of no more than 2 weeks from the time 
of fruit set until the end of harvest. 

• Each shipment must be 
accompanied by a phytosanitary 
certificate issued by the NPPO, with an 
additional declaration stating that the 
commodities were grown in a registered 
greenhouse. 

Growing plants in registered 
greenhouses will result in additional 
scrutiny for symptoms and infected 
plants will most likely be discovered 
and removed. The risk of seed 
transmission is negligible since the 
cucurbits will be imported only for 
consumption. APHIS is confident that 
the inspection and certification 
measures will serve as sufficient 
mitigation against cucumber green 
mottle mosaic virus. 

Another commenter stated that the 
recent discovery in certain parts of 
Mexico of a new phytoplasma related to 
but distinct from lethal yellowing 
disease, which affects coconuts, should 
be taken into consideration. The 
commenter claimed that this new 
phytoplasma on coconuts was not 
included in our risk assessment. 

The Malayan dwarf and Maypan 
varieties of coconut resistant to the 
lethal yellowing phytoplasma are also 
resistant to the new phytoplasma of 
concern. Under the requirements set out 
in the rule portion of this document, 
coconut fruit with milk and husk must 
be accompanied by a phytosanitary 
certificate issued by Mexico that 

includes an additional declaration 
stating that the fruit is of the Malayan 
dwarf variety or Maypan variety based 
on verification of the parent stock. This 
requirement provides sufficient 
protection against the spread of 
mycoplasmalike organisms. 

Shipping and Importation Procedures 
One commenter questioned whether 

roots and soil were included in our 
consideration of a whole plant imported 
specifically from Mexico. 

The commodities that were listed in 
the proposed rule as enterable from 
Mexico as whole plants were Allium 
spp., asparagus, beets, carrots, 
eggplants, jicama, parsley, radishes, and 
tomatoes. All of these commodities have 
been previously allowed entry under 
permit. Their addition to the regulations 
is solely in order to improve 
transparency. 

Currently, the only whole plants 
allowed importation from Mexico are 
Allium spp., beets, carrots, parsley, and 
radishes. These commodities are root 
crops and, as such, are enterable as 
whole plants intended for consumption. 
The other commodities listed enterable 
as whole plants in the proposed rule 
(asparagus, eggplants, jicama, and 
tomatoes) were listed as such in error. 
We have amended the listings in this 
final rule in order to correctly list the 
plant parts that, historically, have come 
in under permit. Soil is prohibited entry 
with any commodity listed at § 319.56–
2t. 

Another commenter claimed that the 
risk of pest contamination is greater in 
the case of commercial shipments since 
the amount of commodities is greater 
than that associated with non-
commercial shipments. 

Risk of pest dissemination associated 
with commercial shipments is generally 
lower since commercial growers are 
more likely to utilize proper 
phytosanitary practices, are aware of 
pest problems and the methods used to 
control them, and are generally more 
experienced in dealing with the 
importation of various commodities. By 
contrast, noncommercial shipments are 
principally comprised of commodities 
hand-carried into the United States by 
private citizens. There are far fewer 
safeguards and assurances associated 
with such commodities. By contrast, 
commercial shipments provide a far 
higher level of phytosanitary security. 

One commenter stated that lack of 
funding at the ports of first arrival in the 
United States means that many 
shipments cannot be or are not 
inspected. 

While the Department of Homeland 
Security (DHS) conducts a majority of 

inspections of agricultural commodities 
at the ports of first arrival, inspectors 
follow established and effective APHIS 
protocols regarding inspection rates and 
procedures. APHIS continues to work 
with DHS to ensure that the United 
States is protected against pests of 
concern from agricultural imports. 
Currently, DHS is sufficiently staffed at 
all ports and fully capable of providing 
the necessary inspection services. 

Pest Risk Assessments 
One commenter observed that no 

statistics on the pest free status of 
commercial shipments were included in 
our risk assessments. The commenter 
stated that such information should be 
available prior to any approval granted 
for the importation of new commodities. 

Pest risk assessments are prepared for 
those commodities that have not been 
imported previously into the United 
States. For that reason there are no pest 
interception data available to include in 
our risk assessments. 

Another commenter cited the court 
decision on APHIS’s rule authorizing 
the importation of citrus from Argentina 
(Harlan Land Company, et al. vs. United 
States Department of Agriculture) 
(referred to below as Harlan Land Co.), 
and claimed that according to the 
decision in that case, APHIS must 
define what it considers to be a 
‘‘negligible level of risk’’ in the context 
of a rule authorizing the importation of 
fruit from a disease and pest infested 
area. The commenter stated that APHIS 
must thus define what it considers to be 
an acceptable level of risk, and it must 
adequately explain that determination, 
and claimed that the proposed rule does 
not do so. 

We disagree with this comment. In 
the court decision on APHIS’s rule 
authorizing the importation of 
clementines from Spain (Cactus Corner, 
LLC, et al. vs. United States Department 
of Agriculture), the court concluded 
that, ‘‘[n]either law nor logic requires an 
agency to quantify a numeric threshold 
of ‘acceptable risk’ every time risk 
prevention is sought to be achieved by 
an agency rule.’’ 

The commenter went on to advise that 
we should consider all types of pests, 
not just those pests that are known to be 
dangerous. He argued that pests that 
pose no danger in their countries of 
origin may prove harmful to domestic 
plants if they become established in the 
differing environment in the United 
States. 

We do not regulate imports based on 
unknown or speculative risks. We 
regulate based on sound scientific 
evidence, consistent with our authority 
under the Plant Protection Act. We are 
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confident that the mitigation measures 
detailed in the rule are sufficient to 
protect against the scientifically 
determined pests of concern. 

The commenter cited our failure to 
consider appropriate monitoring as a 
mitigation against infestation and stated 
that the environmental assessment does 
not examine the necessity of monitoring 
at each stage of the importation process. 

Monitoring, as described by the 
commenter, is not required in all cases. 
Program monitoring is required only 
when it is found to be necessary 
according to pest risk analysis. There is 
no need to examine the need for 
monitoring in the absence of an 
identified risk. In the case of this rule, 
we have determined that all risks are 
mitigated sufficiently by the measures 
described. Our risk assessments found 
the probability of artificial spread of 
pests via these commodities to be low. 
Therefore, monitoring at each stage of 
the import process as suggested by the 
commenter becomes unnecessary. We 
are confident that the mitigation 
measures, including port of entry 
inspection, described in the rule and 
considered in the environmental 
assessment are sufficient to protect 
against the quarantine pests of concern.

The commenter stated that a 
monitoring program must provide a 
system by which the public may review 
and respond to the findings of that 
monitoring. 

Our Cooperative Agricultural Pest 
Survey (CAPS) reports finds and 
movements of damaging foreign 
organisms from all 50 States and U.S. 
territories. CAPS tracks more than 4,000 
pests nationwide. The CAPS survey data 
collected each year are entered into the 
National Agricultural Pest Information 
System (NAPIS) database which is 
available on the Internet at http://
www.aphis.usda.gov/ppq/. 

Providing constant formal reports on 
the results of our monitoring efforts 
beyond what is available through CAPS/
NAPIS would be costly and time-
consuming. Our current rulemaking 
mechanism allows us to make or 
propose changes to the regulations that 
are based on our consideration of a 
variety of complex and changeable 
factors, including the findings of 
monitoring programs. 

The commenter suggested that we 
alter our approach to importation by 
phasing in the approved fruit and 
vegetable imports from each country 
over successive years in order to ensure 
that any pests imported with the newly 
allowed commodities will not prove to 
be injurious once introduced into the 
United States. 

As a signatory to the IPPC, the United 
States has agreed not to prescribe or 
adopt phytosanitary measures 
concerning the importation of plants, 
plant products, and other regulated 
articles unless such measures are made 
necessary by phytosanitary 
considerations and are technically 
justified. Based on the conclusions of 
our risk analyses, we do not believe that 
there is a technical justification for the 
phasing in of imports as suggested by 
the commenter. 

Environmental Assessment 
One commenter raised issues 

regarding the environmental assessment 
that we prepared to document our 
review and analysis of the potential 
environmental impacts associated with 
the proposed rule. A detailed analysis of 
the issues raised by the commenter can 
be found later in this document under 
the heading ‘‘National Environmental 
Policy Act.’’ 

Therefore, for the reasons given in the 
proposed rule and in this document, we 
are adopting the proposed rule as a final 
rule, with the changes discussed in this 
document. 

Executive Order 12866 and Regulatory 
Flexibility Act 

This rule has been reviewed under 
Executive Order 12866. The rule has 
been determined to be not significant for 
the purposes of Executive Order 12866 
and, therefore, has not been reviewed by 
the Office of Management and Budget. 

In accordance with 5 U.S.C. 604, we 
have performed a final regulatory 
flexibility analysis, which is set out 
below, regarding the economic effects of 
this rule on small entities. 

We are amending the fruits and 
vegetables regulations to list a number 
of fruits and vegetables from certain 
parts of the world as eligible, under 
specified conditions, for importation 
into the United States. All of the fruits 
and vegetables, as a condition of entry, 
will be inspected and subject to 
treatment at the port of first arrival as 
may be required by an inspector. In 
addition, some of the fruits and 
vegetables will be required to meet other 
special conditions. We are also 
recognizing areas in Peru as free from 
the South American cucurbit fly. These 
actions will provide the United States 
with additional types and sources of 
fruits and vegetables while continuing 
to protect against the introduction of 
quarantine pests through imported fruits 
and vegetables. 

We have used all available data to 
estimate the potential economic effects 
of allowing the fruits and vegetables 
specified in this rule to be imported into 

the United States. However, some of the 
data we believe would be helpful in 
making this determination have not 
been available. Specifically, data are not 
available on: (1) The quantity of certain 
fruits and vegetables produced 
domestically; (2) the quantity of 
potential imports; and (3) the degree to 
which imported fruits and vegetables 
will displace existing imported or 
domestic products. In our proposed 
rule, we asked the public to provide 
such data for specific commodities. In 
addition, we invited the public to 
comment on the potential effects of the 
proposed rule on small entities, in 
particular the number and kind of small 
entities that may incur benefits or costs 
from the implementation of the 
proposed rule. However, we did not 
receive any additional information or 
data in response to those requests. 

Effects on Small Entities 
Data on the number and size of U.S. 

producers of the various commodities 
that will be eligible for importation into 
the United States under this rule are not 
available. However, since most fruit and 
vegetable farms are small by Small 
Business Administration standards, it is 
likely that the majority of U.S. farms 
producing the commodities discussed 
below are small entities. The potential 
economic effects of this final rule are 
discussed below by commodity and 
country of origin. 

African horned cucumber from Chile. 
We are to amending the regulations to 
allow the entry of African horned 
cucumber from Chile. African horned 
cucumber is a specialty crop that is 
grown in small quantities. Less than 20 
acres of the fruit are cultivated in 
California, and less than 10 acres in 
Region V (Olmue) and Region X 
(Osorno) of Chile have been cultivated 
since 1996. Approximately 32,000 
pounds of fruit are expected to be 
shipped to the United States annually 
from March to May. There is no reason 
to believe that allowing imports of 
African horned cucumber from Chile 
will have any significant economic 
impact on U.S. entities. In addition, we 
believe that U.S. consumers of African 
horned cucumber will benefit from the 
increase in its supply and availability. 

Annona spp. from Grenada. We are 
amending the regulations to allow the 
entry of commercial shipments of 
cherimoya, soursop, custard apple, 
sugar apple, and atemoya, which are 
species of Annona, into the United 
States from Grenada. In the United 
States, Annona spp. are apparently a 
specialty crop produced on a small scale 
mainly in southern California; thus no 
data on the U.S. production of Annona 
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spp. are available. Although no separate 
data are available on the production and 
trade of Annona spp. from Grenada, 
data may have been included with the 
production of all apples. From 2001 to 
2003, Grenada produced an average of 
533 metric tons of apples. In addition, 
Annona spp. exports may be included 
under the category of ‘‘apples, not 
elsewhere specified,’’ which includes 
wild apples. The 3-year average for 
exports of apples, not elsewhere 
specified, from Grenada is 5 metric tons. 
We believe that any exports to the 
United States will be minimal and will 
not have any significant economic effect 
on U.S. producers, whether small or 

large, or consumers. In addition, we 
believe that U.S. consumers of Annona 
spp. will benefit from the increase in 
their supply and availability. 

Fruit and vegetables from Mexico. We 
are specifically listing Allium spp., 
asparagus, banana, beets, carrots, 
coconut fruit without husk, cucurbits, 
eggplant, grape, jicama, lemon, sour 
lime, parsley, pineapple, prickly pear 
pads, radish, tomato, and tuna as 
admissible fruits and vegetables from 
Mexico. Because these fruits and 
vegetables have been admissible into the 
United States from Mexico under 
permit, specifically listing these 
commodities in the regulations will not 
have any economic effect on U.S. 

producers, whether small or large, or 
consumers. While production and trade 
data are not available for jicama, prickly 
pear, and tuna from Mexico or the 
United States, data are shown for the 
other commodities, as available, in table 
1. The data provided in table 1 are based 
on either a 2- or 3-year average. The 
averages presented for most U.S. and 
Mexican production and trade, as well 
as for tomato exports from Mexico, are 
for the 3-year period of 2000, 2001, and 
2002. A 2-year average for 2000 and 
2001 is given for exports from Mexico 
(except tomatoes), U.S. production of 
parsley and beets, and U.S. imports of 
parsley and cucurbits.

TABLE 1.—U.S. AND MEXICAN PRODUCTION AND TRADE DATA (IN METRIC TONS) OF FRUITS AND VEGETABLES 

Commodity U.S.
production 

U.S. imports 
from all

countries 

U.S. imports 
from Mexico 

Mexican
production 

Mexican
exports 

Allum spp.: 
Shallot and green onion ............................................... 444,429 257,784 159,953 1,021,605 599,491 
Garlic ............................................................................. 258,680 37,806 14,776 50,894 27,544 
Leek and other alliaceous vegetables .......................... (1) 3,040 2,752 (1) 87,455 

Asparagus ............................................................................ 103,060 75,086 38,231 57,545 44,378 
Banana ................................................................................. 12,850 4,232,383 74,560 1,961,201 126,368 
Beets .................................................................................... 101,738 20,341 15,254 (1) 775,100 
Carrot ................................................................................... 1,913,700 85,037 23,508 358,054 201,944 
Coconut ................................................................................ 0 63,075 4,854 1,058,667 87,584 
Cucurbits: 

Melon and watermelons ............................................... 2,969,250 882,350 363,902 1,469,700 572,529 
Cucumbers and gherkins .............................................. 1,078,800 15,035 1,924 416,667 7,880 
Pumpkins, squash, and gourds .................................... 761,253 223,697 148,343 550,000 372,294 

Eggplant ............................................................................... 77,290 40,233 36,863 59,000 135,697 
Grape ................................................................................... 6,495,380 987,124 191,477 427,497 117,510 
Lemon and lime ................................................................... 572,250 218,816 184,814 1,658,420 733,184 
Parsley ................................................................................. 14,210 5,897 (1) (1) (1) 
Pineapple ............................................................................. 302,500 348,617 19,923 598,629 117,510 
Radish .................................................................................. 53,781 15,338 14,654 (1) (1) 
Tomato ................................................................................. 10,590,000 804,548 664,362 2,085,831 1,551,685 

1 Not available. 

Coconut fruit with milk and husk 
from Mexico. Coconut fruit without 
husk have been admissible into the 
United States from Mexico under 
permit. In this final rule, we are 
amending the regulations to allow 
coconut fruit with milk and husk from 
Mexico to be imported into the United 
States. While the data on coconut 
production and trade do not 
differentiate between coconut fruit with 
or without husk and milk, it is possible 
that an increase in imports of coconuts 
into the United States from Mexico will 
occur, since coconut fruit with milk and 
husk have previously been inadmissible 
from Mexico. Because the U.S. 
production of coconut fruit with milk 
and husk is supplemented with imports 
in order to satisfy the domestic demand, 
we do not believe that allowing the 
importation of coconut fruit with milk 
and husk from Mexico will have a 

significant effect on either U.S. 
consumers or producers. In addition, we 
believe that U.S. consumers will benefit 
from the increase in the supply and 
availability of coconut fruit with milk 
and husk from Mexico. 

Pitaya from Mexico. In the United 
States, pitaya are a specialty crop 
produced on a small scale; thus no data 
on the U.S. production of pitaya are 
available. Mexican production and trade 
data are also not available. 

Melon and watermelon from Peru. We 
are amending the regulations to allow 
the entry of commercial shipments of 
watermelon and several varieties of 
melon (Cucumis melo L. subsp. melo) 
into the United States from Peru. The 
specific varieties of melons that will be 
considered for importation include 
cantaloupe, netted melon (muskmelon, 
nutmeg melon, and Persian melon), 
vegetable melon (snake melon and 

oriental pickling melon), and winter 
melon (honeydew and casaba melon). 
The melon and watermelon from Peru 
will be admissible from the Departments 
of Lima, Ica, Arequipa, Moquegua, and 
Tacna, which we recognize as free of the 
South American cucurbit fly. 

From 2001 to 2003, the United States 
produced an average of almost 3 million 
metric tons of melon and watermelon 
and imported an average of 882,350 
metric tons. For that same 3-year period, 
Peru produced an average of 72,337 
metric tons of melon and watermelon. 
For the 2-year period of 2000 and 2001, 
Peru exported an average of 1,393 
metric tons of melon and watermelon. 
Because the U.S. production of melon 
and watermelon is supplemented with 
imports in order to satisfy the domestic 
demand, we do not believe that 
allowing the importation of melon and 
watermelon from certain areas of Peru 
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will have a significant effect on either 
U.S. consumers or producers. In 
addition, we believe that U.S. 
consumers of melon and watermelon 
will benefit from the increase in its 
supply and availability. 

Watermelon, squash, cucumber, and 
oriental melon from the Republic of 
Korea. We are amending the regulations 

to allow watermelon, squash, cucumber, 
and oriental melon to be imported into 
the United States from the Republic of 
Korea (South Korea) under certain 
conditions. Table 2 shows the average 
U.S. and South Korean production and 
trade data available for the 3-year period 
of 2000, 2001, and 2002, with a 2-year 

average for 2000 and 2001 for exports 
from South Korea. Note that the data 
include a broader category than what is 
actually eligible to be imported; e.g., we 
are allowing for the importation of 
cucumber, but the data are available 
under the broader category of cucumber 
and gherkins.

TABLE 2.—PRODUCTION AND TRADE DATA (IN METRIC TONS) FOR U.S. AND SOUTH KOREAN FRUITS AND VEGETABLES 

Commodity U.S.
production 

U.S. imports 
from all

countries 

U.S. imports 
from South 

Korea 

South Korean 
production 

South Korean 
exports 

Melon and watermelons ....................................................... 2,969,250 882,350 0 324,260 428 
Cucumbers and gherkins ..................................................... 1,078,800 15,035 0 451,175 7,030 
Pumpkins, squash, and gourds ........................................... 761,253 223,697 0 240,161 515 

Grapes from South Korea. We are 
amending the regulations to allow the 
importation of grapes into the United 
States from South Korea under certain 
conditions. From 2001 to 2003, the 
United States produced an average of 
almost 6.5 million metric tons of grapes 
and imported an average of 987,124 
metric tons. For that same 3-year period, 
South Korea produced an average of 
461,198 metric tons of grapes 
(approximately 7 percent of the total 
U.S. production) with an average export 
of 101 metric tons. Because the U.S. 
production of grapes is supplemented 
with imports in order to satisfy the 
domestic demand, we do not believe 
that allowing the importation of grapes 
from South Korea will have a significant 
effect on either U.S. consumers or 
producers. In addition, we believe that 
U.S. consumers of grapes will benefit 
from the increase in its supply and 
availability. 

This rule contains various 
recordkeeping requirements, which 
were described in our proposed rule, 
and which have been approved by the 
Office of Management and Budget (see 
‘‘Paperwork Reduction Act’’ below).

Executive Order 12988 

This final rule allows certain fruits 
and vegetables to be imported into the 
United States from certain parts of the 
world. State and local laws and 
regulations regarding the importation of 
fruits and vegetables under this rule will 
be preempted while the fruit is in 
foreign commerce. Fresh fruits and 
vegetables are generally imported for 
immediate distribution and sale to the 
consuming public, and remain in 
foreign commerce until sold to the 
ultimate consumer. No retroactive effect 
will be given to this rule, and this rule 
will not require administrative 

proceedings before parties may file suit 
in court challenging this rule. 

National Environmental Policy Act 

We have prepared an environmental 
assessment for this rule. The 
environmental assessment, entitled 
‘‘Rule for the 12th Periodic Amendment 
of the Fruits and Vegetables 
Regulations’’ (September 2004), 
analyzes alternatives to amending the 
regulations to allow the importation into 
the United States of a number of fruits 
and vegetables from various areas of the 
world under certain conditions. The 
environmental assessment may be 
accessed on the Internet at http://
www.aphis.usda.gov/ppq/enviro_docs/. 
Copies of the environmental assessment 
are also available for public inspection 
at USDA, room 1141, South Building, 
14th Street and Independence Avenue 
SW., Washington, DC, between 8 a.m. 
and 4:30 p.m., Monday through Friday, 
except holidays. Persons wishing to 
inspect copies are requested to call 
ahead on (202) 690–2817 to facilitate 
entry into the reading room. In addition, 
copies may be obtained by writing to the 
individual listed under FOR FURTHER 
INFORMATION CONTACT. 

The environmental assessment for 
this rule analyzes two alternatives, no 
action and amending the fruits and 
vegetables regulations. The no action 
alternative would be to leave the fruits 
and vegetables regulations unchanged. 
Under the no action alternative, (1) 
certain fruits and vegetables from 
Mexico (i.e., Allium spp., asparagus, 
banana, beets, carrots, coconuts, 
cucurbits, eggplant, grape, jicama, 
lemon, sour lime, parsley, pineapple, 
prickly pear pads, radish, tomato, tuna, 
coconut [fruit without husk], and 
pitaya) would continue to be eligible for 
importation under permit, and (2) 
cucurbits and grapes from South Korea, 

melon from Peru, pitaya and coconut 
with milk and husk from Mexico, 
Annona spp. from Grenada, and African 
horned cucumber from Chile would not 
be approved for importation into the 
United States. Under the second 
alternative—amending the fruits and 
vegetables regulations—the previously 
named fruits and vegetables from 
Mexico that have been enterable under 
permit would be listed as enterable in 
the regulations, and the listed fruits and 
vegetables from South Korea, Peru, 
Mexico, Grenada, and Chile would 
become eligible for importation into the 
United States under certain 
phytosanitary conditions. 

The environmental assessment 
describes the potential environmental 
effects associated with each alternative. 
The environmental assessment also 
describes the phytosanitary measures 
required for the importation of each 
commodity, including treatment, 
specified growing conditions, limits on 
dates of shipping, inspection and 
monitoring of growing areas by the plant 
protection organization of the country 
where grown, trapping in the growing 
areas, fruit cutting, safeguarding during 
transport, and/or permits and 
phytosanitary certificates. These 
measures have been designed to 
safeguard all potentially affected aspects 
of the human environment, including 
human health and safety, non-target 
species, and protected species and 
habitat. 

We omitted one commodity, coconut 
with milk and husk of the Malayan 
Dwarf and Maypan hybrid varieties 
from Mexico, from the environmental 
assessment that was prepared for the 
proposed rule and made available to the 
public for comment. An analysis of this 
commodity has been added to the 
environmental assessment prepared for 
this final rule. Two quarantine pests of 
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concern were identified in the proposed 
rule as being associated with this 
commodity, the red ring nematode and 
lethal yellowing disease. We have 
determined that the risk associated with 
red ring nematode is low since nuts on 
infected trees fall prematurely and 
would not be harvested. The risk of 
introduction of lethal yellowing disease 
would also be low since coconuts with 
husk and milk of the Malayan Dwarf 
and Maypan hybrids do not harbor 
lethal yellowing disease, including the 
new phytoplasma mentioned by one of 
the commenters and discussed earlier in 
this final rule. 

As stated in the background section of 
this final rule, one commenter raised 
objections to the review and analysis of 
potential environmental impacts 
contained in the environmental 
assessment prepared for the proposed 
rule. The commenter raised several 
issues, which are discussed below. 

The commenter stated that, under the 
Endangered Species Act, Federal 
agencies are required to consult with the 
U.S. Fish and Wildlife Service (FWS) 
and the National Marine Fisheries 
Service (NMFS) to ensure that their 
actions will not prove harmful to any 
listed species. He further stated that 
APHIS had not performed such 
consultations and asked that we do so. 

Section 7(a)(2) of the Endangered 
Species Act of 1973 requires that 
Federal agencies ensure their actions are 
not likely to jeopardize the continued 
existence of any endangered or 
threatened species or result in the 
destruction or adverse modification of 
critical habitat. Consultation with FWS 
and/or NMFS is required only if the 
proposed action ‘‘may affect’’ listed 
species or critical habitat. 

Prior to the publication of the 
proposed rule, APHIS prepared a 
biological assessment to consider the 
potential risks to federally listed 
threatened and endangered species and 
species proposed for listing that could 
be posed by the proposed importation of 
certain fruits and vegetables from 
Mexico, Chile, Grenada, South Korea, 
and Peru. Based upon the ability of the 
phytosanitary measures described in the 
proposed rule to eliminate risks from 
shipments of these fruits and vegetables, 
we determined that the importation of 
those commodities would not affect any 
endangered and threatened species or 
their habitats. This ‘‘no effect’’ 
determination is the appropriate 
conclusion when an agency determines 

that its proposed action will not affect 
listed species or designated critical 
habitats. Consultation with FWS and/or 
NMFS is not required if the agency has 
considered the effects of the proposed 
action on threatened, endangered, and 
proposed species and determined that it 
will have no effect on those species or 
their critical habitats. 

The commenter asked that APHIS, in 
its environmental assessment, address 
the cumulative impacts of pesticides 
and pests on the commodities in 
question, the environment, and on 
humans. He additionally stated that it is 
necessary to investigate the infestation 
potential of pests when introduced into 
a new environment, to identify those 
undesirable qualities in pests that may 
be triggered by environmental factors, 
and to consider the possibility of 
destructive hybridization occurring 
between native and non-native pests.

Our environmental assessments are 
uniformly prepared subsequent to our 
consideration of the best and most up-
to-date scientific data. No scientific 
evidence exists to support the 
commenter’s requests. As stated 
previously, in the unlikely event of a 
non-native pest being introduced into 
the United States via an imported fruit 
or vegetable, we have the authority to 
immediately prohibit or further restrict 
the importation of that commodity. 
Such action would almost certainly be 
taken if a pest were to display new and 
destructive characteristics following its 
introduction into the United States. 

APHIS has considered the potential 
effects of this final rule on the quality 
of the human environment. The 
exclusionary nature of the phytosanitary 
measures required by this rule will 
prevent entry of invasive species of 
concern that are associated with the 
fruits and vegetables, and this exclusion 
precludes any effects on native species 
or their habitats. Based on the analysis 
provided in the environmental 
assessment and our assessment of the 
comments submitted on the proposed 
rule and its accompanying 
environmental assessment, 
implementation of the rule will not 
significantly impact the quality of the 
human environment and an 
environmental impact statement does 
not need to be prepared. 

Paperwork Reduction Act 
In accordance with the Paperwork 

Reduction Act of 1995 (44 U.S.C. 3501 
et seq.), the information collection or 

recordkeeping requirements included in 
this rule have been approved by the 
Office of Management and Budget 
(OMB) under OMB control number 
0579–0236. 

Government Paperwork Elimination 
Act Compliance 

The Animal and Plant Health 
Inspection Service is committed to 
compliance with the Government 
Paperwork Elimination Act (GPEA), 
which requires Government agencies in 
general to provide the public the option 
of submitting information or transacting 
business electronically to the maximum 
extent possible. For information 
pertinent to GPEA compliance related to 
this rule, please contact Mrs. Celeste 
Sickles, APHIS’ Information Collection 
Coordinator, at (301) 734–7477.

List of Subjects in 7 CFR Part 319

Coffee, Cotton, Fruits, Honey, 
Imports, Logs, Nursery stock, Plant 
diseases and pests, Quarantine, 
Reporting and recordkeeping 
requirements, Rice, Vegetables.

■ Accordingly, we are amending 7 CFR 
part 319 to read as follows:

PART 319—FOREIGN QUARANTINE 
NOTICES

■ 1. The authority citation for part 319 
continues to read as follows:

Authority: 7 U.S.C. 450 and 7701–7772; 21 
U.S.C. 136 and 136a; 7 CFR 2.22, 2.80, and 
371.3.

■ 2. Section 319.56–1 is amended by 
adding, in alphabetical order, a new 
definition for country of origin to read as 
follows:

§ 319.56–1 Definitions.

* * * * *
Country of origin. Country where the 

plants from which the plant products 
are derived were grown.
* * * * *

■ 3. Section 319.56–2t is revised to read 
as follows:

§ 319.56–2t Administrative instructions: 
Conditions governing the entry of certain 
fruits and vegetables. 

(a) The following commodities may be 
imported into all parts of the United 
States, unless otherwise indicated, from 
the places specified, in accordance with 
§ 319.56–6 and all other applicable 
requirements of this subpart:
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Additional re-
strictions (see 
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Argentina ................................ Artichoke, globe .................... Cynara scolymus ................... Immature flower head.
Basil ....................................... Ocimum spp .......................... Above ground parts.
Currant .................................. Ribes spp .............................. Fruit.
Endive ................................... Cichorium endivia .................. Leaf and stem.
Gooseberry ............................ Ribes spp .............................. Fruit.
Marjoram ............................... Origanum spp ........................ Above ground parts.
Oregano ................................ Origanum spp ........................ Above ground parts.

Australia .................................. Currant .................................. Ribes spp .............................. Fruit.
Gooseberry ............................ Ribes spp .............................. Fruit.

Austria ..................................... Asparagus, white ................... Asparagus officinalis ............. Shoot (no green may be visi-
ble on the shoot).

Barbados ................................ Banana .................................. Musa spp ............................... Flower.
Belgium ................................... Leek ....................................... Allium spp .............................. Whole plant ........................... (b)(5)(i) 

Pepper ................................... Capsicum spp ....................... Fruit.
Belize ...................................... Banana .................................. Musa spp ............................... Flower in bracts with stems.

Bay leaf ................................. Laurus nobilis ........................ Leaf and stem.
Mint ........................................ Mentha spp ........................... Above ground parts.
Papaya .................................. Carica papaya ....................... Fruit ....................................... (b)(1)(i), 

(b)(2)(iii). 
Rambutan .............................. Nephelium lappaceum .......... Fruit ....................................... (b)(2)(i), 

(b)(5)(iii). 
Sage ...................................... Salivia officinalis .................... Leaf and stem. 
Tarragon ................................ Artemisia dracunculus ........... Above ground parts. 

Bermuda ................................. Avocado ................................ Persea americana ................. Fruit. 
Carambola ............................. Averrhoa carambola .............. Fruit. 
Grapefruit .............................. Citrus paradisi ....................... Fruit. 
Guava .................................... Psidium guajava .................... Fruit. 
Lemon ................................... Citrus limon ........................... Fruit. 
Longan .................................. Dimocarpus longan ............... Fruit. 
Loquat ................................... Eriobotrya japonica ............... Fruit. 
Mandarin orange ................... Citrus reticulata ..................... Fruit. 
Natal plum ............................. Carissa macrocarpa .............. Fruit. 
Orange, sour ......................... Citrus aurantium .................... Fruit. 
Orange, sweet ....................... Citrus sinensis ....................... Fruit. 
Papaya .................................. Carica papaya ....................... Fruit. 
Passion fruit .......................... Passiflora spp ........................ Fruit. 
Peach .................................... Prunus persica ...................... Fruit. 
Pineapple guava ................... Feijoa spp .............................. Fruit. 
Suriname cherry .................... Eugenia uniflora .................... Fruit. 

Bolivia ..................................... Belgian endive ....................... Cichorium intybus .................. Leaf. 
Chile ........................................ African horned cucumber ...... Cucumis metuliferus .............. Fruit ....................................... (b)(2)(i). 

Babaco .................................. Carica x heilborni var. 
pentagona.

Fruit ....................................... (b)(1)(i). 

Basil ....................................... Ocimum spp .......................... Above ground parts. 
Lucuma .................................. Manilkara sapota (=Lucuma 

mammosa).
Fruit ....................................... (b)(1)(i). 

Mountain papaya ................... Carica pubescens (=C. 
candamarcensis).

Fruit ....................................... (b)(1)(ii). 

Oregano ................................ Origanum spp ........................ Leaf and stem. 
Pepper ................................... Capsicum annuum ................ Fruit ....................................... (b)(1)(i). 
Sandpear ............................... Pyrus pyrifolia ........................ Fruit ....................................... (b)(1)(ii). 
Tarragon ................................ Artemisia dracunculus ........... Above ground parts. 

China ...................................... Bamboo ................................. Bambuseae spp .................... Edible shoot, free of leaves 
and roots. 

Colombia ................................. Rhubarb ................................. Rheum rhabarbarum ............. Stalk. 
Snow pea .............................. Pisum sativum subsp. 

sativum.
Flat, immature pod. 

Tarragon ................................ Artemisia dracunculus ........... Above ground parts. 
Cook Islands ........................... Banana .................................. Musa spp ............................... Green fruit ............................. (b)(4)(i). 

Cucumber .............................. Cucumis sativus .................... Fruit. 
Drumstick .............................. Moringa pterygosperma ........ Leaf. 
Ginger .................................... Zingiber officinale .................. Root ....................................... (b)(2)(ii). 
Indian mulberry ..................... Morinda citrifolia .................... Leaf. 
Lemongrass ........................... Cymbopogon spp .................. Leaf. 
Tossa jute .............................. Corchorus olitorius ................ Leaf. 

Costa Rica .............................. Basil ....................................... Ocimum spp .......................... Whole plant. 
Chinese kale ......................... Brassica alboglabra ............... Leaf and stem. 
Chinese turnip ....................... Raphanus sativus .................. Root. 
Cole and mustard crops, in-

cluding cabbage, broccoli, 
cauliflower, turnips, mus-
tards, and related varieties.

Brassica spp .......................... Whole plant of edible vari-
eties only. 
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Jicama ................................... Pachyrhizus tuberosus or P. 
erosus.

Root. 

Rambutan .............................. Nephelium lappaceum .......... Fruit ....................................... (b)(2)(i), 
(b)(5)(iii). 

Dominican Republic ................ Bamboo ................................. Bambuseae spp .................... Edible shoot, free of leaves 
and roots. 

Durian .................................... Durio zibethinus .................... Fruit. 
Ecuador .................................. Banana .................................. Musa spp ............................... Flower. 

Basil ....................................... Ocimum spp .......................... Above ground parts. 
Chervil ................................... Anthriscus spp ....................... Leaf and stem. 
Cole and mustard crops, in-

cluding cabbage, broccoli, 
cauliflower, turnips, mus-
tards, and related varieties.

Brassica spp .......................... Whole plant of edible vari-
eties only. 

Radicchio ............................... Cichorium spp ....................... Above ground parts. 
El Salvador ............................. Basil ....................................... Ocimum spp .......................... Above ground parts. 

Cilantro .................................. Coriandrum sativum .............. Above ground parts..
Cole and mustard crops, in-

cluding cabbage, broccoli, 
cauliflower, turnips, mus-
tards, and related varieties.

Brassica spp .......................... Whole plant of edible vari-
eties only. 

Dill ......................................... Anethum graveolens ............. Above ground parts. 
Eggplant ................................ Solanum melongena ............. Fruit with stem ....................... (b)(3). 
Fennel ................................... Foeniculum vulgare ............... Leaf and stem ....................... (b)(2)(i). 
German chamomile ............... Matricaria recutita and 

Matricaria chamomilla.
Flower and leaf ..................... (b)(2)(i). 

Loroco ................................... Fernaldia spp ........................ Flower, leaf, and stem. 
Oregano or sweet marjoram Origanum spp ........................ Leaf and stem ....................... (b)(2)(i). 
Parsley .................................. Petroselinum crispum ............ Leaf and stem ....................... (b)(2)(i). 
Rambutan .............................. Nephelium lappaceum .......... Fruit ....................................... (b)(2)(i), 

(b)(5)(iii). 
Rosemary .............................. Rosmarinus officinalis ........... Leaf and stem ....................... (b)(2)(i). 
Waterlily or lotus ................... Nelumbo nucifera .................. Roots without soil .................. (b)(2)(i). 
Yam-bean or Jicama ............. Pachyrhizus supp .................. Roots without soil .................. (b)(2)(i). 

France ..................................... Tomato .................................. Lycopersicon esculentum ...... Fruit, stem, and leaf .............. (b)(4)(ii). 
Great Britain ........................... Basil ....................................... Ocimum spp .......................... Leaf and stem. 
Grenada .................................. Abiu ....................................... Pouteria caimito .................... Fruit. 

Atemoya ................................ Annona squamosa x A. 
cherimola.

Fruit ....................................... (b)(3). 

Bilimbi .................................... Averrhoa bilimbi .................... Fruit. 
Breadnut ................................ Brosimum alicastrum ............. Fruit. 
Cherimoya ............................. Annona cherimolaFruit .......... (b)(3). 
Cocoplum .............................. Chrysobalanus icaco ............. Fruit. 
Cucurbits ............................... Cucurbitaceae ....................... Fruit. 
Custard apple ........................ Annona reticulataFruit ........... (b)(3). 
Durian .................................... Durio zibethinus .................... Fruit. 
Jackfruit ................................. Artocarpus heterophyllus ...... Fruit. 
Jambolan ............................... Syzygium cumini ................... Fruit. 
Jujube .................................... Ziziphus spp .......................... Fruit. 
Langsat .................................. Lansium domesticum ............ Fruit. 
Litchi ...................................... Litchi chinensis ...................... Fruit. 
Malay apple ........................... Syzygium malaccense .......... Fruit. 
Mammee apple ..................... Mammea americana ............. Fruit. 
Peach palm ........................... Bactris gasipaes .................... Fruit. 
Piper ...................................... Piper spp ............................... Fruit. 
Pulasan ................................. Nephelium ramboutan-ake .... Fruit. 
Rambutan .............................. Nephelium Iappaceum .......... Fruit. 
Rose apple ............................ Syzygium jambos .................. Fruit. 
Santol .................................... Sandoricum koetjape ............ Fruit. 
Sapote ................................... Pouteria sapota ..................... Fruit. 
Soursop ................................. Annona muricata ................... Fruit. (b)(3). 
Supar apple ........................... Annona squamosa ................ Fruit. (b)(3). 

Guatemala .............................. Artichoke, globe .................... Cynara scolymus ................... Immature flower head. 
Basil ....................................... Ocimum spp .......................... Above ground parts. 
Dill ......................................... Anethum graveonlens ........... Above ground parts. 
Eggplant ................................ Solanum melongena ............. Fruit with stem. 
Fennel ................................... Foeniculum vulgare ............... Leaf and stem ....................... (b)(2)(i). 
German chamomile ............... Matricaria chamomilla and 

Matricaria recutita.
Flower and leaf ..................... (b)(2)(i). 

Jicama ................................... Pachyrhizus tuberosus or P. 
erosus.

Root. 
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Loroco ................................... Fernaldia spp ........................ Flower and leaf. 
Mint ........................................ Mentha spp ........................... Above ground parts. 
Oregano ................................ Origanum spp ........................ Leaf and stem. 
Papaya .................................. Carica papaya ....................... Fruit ....................................... (b)(1)(i), 

(b)(2)(iii). 
Rambutan .............................. Nephelium lappaceum .......... Fruit ....................................... (b)(2)(i), 

(b)(5)(iii). 
Rhubarb ................................. Rheum rhabarbarum ............. Above ground parts. 
Rosemary .............................. Rosmarinus officinalis ........... Leaf and stem ....................... (b)(2)(i). 
Tarragon ................................ Artemisia dracunculus ........... Above ground parts. 
Waterlily or lotus ................... Nelumbo nucifera .................. Roots without soil .................. (b)(2)(i). 

Haiti ......................................... Jackfruit ................................. Artocarpus heterophyllus ...... Fruit. 
Honduras ................................ Banana .................................. Musa spp ............................... Flower. 

Basil ....................................... Ocimum basilicum ................. Leaf and stem ....................... (b)(2)(i), 
(b)(5)(iv). 

Chicory .................................. Cichorium spp ....................... Leaf and stem. 
Cilantro .................................. Coriandrum sativum .............. Above ground parts. 
Cole and mustard crops, in-

cluding cabbage, broccoli, 
cauliflower, turnips, mus-
tards, and related varieties.

Brassica spp .......................... Whole plant of edible vari-
eties only. 

German chamomile ............... Matricaria recutita and 
Matricaria chamomilla.

Flower and leaf ..................... (b)(2)(i). 

Loroco ................................... Fernaldia spp ........................ Flower and leaf. 
Oregano or sweet marjoram Origanum spp ........................ Leaf and stem ....................... (b)(2)(i). 
Radish ................................... Raphanus sativus .................. Root. 
Rambutan .............................. Nephelium lappaceum .......... Fruit ....................................... (b)(2)(i), 

(b)(5)(iii). 
Waterlily or lotus ................... Nelumbo nucifera .................. Roots without soil .................. (b)(2)(i) 
Yam-bean or Jicama ............. Pachyrhizus spp .................... Roots without soil .................. (b)(2)(i). 

Indonesia ................................ Dasheen ................................ Colocasia spp, Alocasia spp, 
and Xanthosoma spp.

Tuber ..................................... (b)(2)(iv). 

Onion ..................................... Allium cepa ............................ Bulb. 
Shallot ................................... Allium ascalonicum ............... Bulb. 

Israel ....................................... Arugula .................................. Eruca sativa .......................... Leaf and stem. 
Chives ................................... Allium schoenoprasum .......... Leaf. 
Dill ......................................... Anethum graveolens ............. Above ground parts. 
Mint ........................................ Mentha spp ........................... Above ground parts. 
Parsley .................................. Petroselinum crispum ............ Above ground parts. 
Watercress ............................ Nasturtium officinale .............. Leaf and stem. 

Jamaica .................................. Fenugreek ............................. Tirgonella foenum-graceum .. Leaf, stem, root. 
Jackfruit ................................. Artocarpus heterophyllus ...... Fruit. 
Ivy gourd ............................... Coccinia grandis .................... Fruit. 
Pak choi ................................ Brassica chinensis ................ Leaf and stem. 
Pointed gourd ........................ Trichosanthes dioica ............. Fruit. 

Japan ...................................... Bamboo ................................. Bambuseae spp .................... Edible shoot, free of leaves 
and roots. 

Mioga ginger ......................... Zingiber mioga ...................... Above ground parts. 
Mung bean ............................ Vigna radiata ......................... Seed sprout. 
Soybean ................................ Glycine max .......................... Seed sprout. 

Liberia ..................................... Jute ........................................ Corchorus capsularis ............ Leaf. 
Potato .................................... Solanum tuberosum .............. Leaf. 

Mexico .................................... Allium ..................................... Allium spp .............................. Whole plant. 
Anise ..................................... Pimpinella anisum ................. Leaf and stem. 
Apple ..................................... Malus domestica ................... Fruit ....................................... (b)(1)(iii). 
Apricot ................................... Prunus armeniaca ................. Fruit ....................................... (b)(1)(iii). 
Arugula .................................. Eruca sativa .......................... Leaf and stem. 
Asparagus ............................. Asparagus officinalis ............. Shoot. 
Banana .................................. Musa spp ............................... Flower and fruit. 
Bay leaf ................................. Laurus nobilis ........................ Leaf and stem. 
Beet ....................................... Beta vulgaris ......................... Whole plant. 
Blueberry ............................... Vaccinium spp ....................... Fruit. 
Carrot .................................... Daucus carota ....................... Whole plant. 
Coconut ................................. Cocos nucifera ...................... Fruit without husk. 

Fruit with milk and husk ........ (b)(5)(v). 
Cucurbits ............................... Cucurbitaceae ....................... Inflorescence, flower, and 

fruit. 
Eggplant ................................ Solanum melongena ............. Fruit with stem. 
Fig ......................................... Ficus carica ........................... Fruit ....................................... (b)(1)(iii), 

(b)(2)(i). 
Grape .................................... Vitis spp ................................. Fruit, cluster, and leaf. 
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Grapefruit .............................. Citrus paradisi ....................... Fruit ....................................... (b)(1)(iii). 
Jicama ................................... Pachyrhizus tuberosus .......... Root. 
Lambsquarters ...................... Chenopodium spp ................. Above ground parts. 
Lemon ................................... Citrus limon ........................... Fruit. 
Lime, sour ............................. Citrus aurantiifolia ................. Fruit. 
Mango ................................... Mangifera indica .................... Fruit ....................................... (b)(1)(iii). 
Orange .................................. Citrus sinensis ....................... Fruit ....................................... (b)(1)(iii). 
Parsley .................................. Petroselinum crispum ............ Whole plant. 
Peach .................................... Prunus persica ...................... Fruit ....................................... (b)(1)(iii). 
Persimmon ............................ Diospyros spp ....................... Fruit ....................................... (b)(1)(iii). 
Pineapple .............................. Ananas comosus ................... Fruit. 
Pitaya .................................... Hylocereus spp ..................... Frui. ....................................... (b)(1)(iv), 

(b)(2)(i). 
Piper ...................................... Piper spp ............................... Leaf and stem. 
Pomegranate ......................... Punica granatum ................... Fruit ....................................... (b)(1)(iii). 
Porophyllum .......................... Porophyllum spp ................... Above ground parts. 
Prickly-pear pad .................... Opuntia spp ........................... Pad. 
Radish ................................... Raphanus sativus .................. Whole plant. 
Rambutan .............................. Nephelium lappaceum .......... Fruit ....................................... (b)(2)(i), 

(b)(5)(iii). 
Rosemary .............................. Rosmarinus officinalis ........... Above ground parts. 
Salicornia ............................... Salicornia spp ........................ Above ground parts. 
Tangerine .............................. Citrus reticulata ..................... Fruit ....................................... (b)(1)(iii). 
Tepeguaje ............................. Leucaena spp ........................ Fruit. 
Thyme ................................... Thymus vulgaris .................... Above ground parts. 
Tomato .................................. Lycopersicon lycopersicum ... Fruit, stem, and leaf. 
Tuna ...................................... Opuntia spp ........................... Fruit. 

Morocco .................................. Strawberry ............................. Fragaria spp .......................... Fruit. 
Morocco and Western Sahara Tomato .................................. Lycopersicon esculentum ...... Fruit, stem, and leaf .............. (b)(4)(ii) 
Netherlands ............................ Leek ....................................... Allium spp .............................. Whole plant ........................... (b)(5)(i). 

Radish ................................... Raphanus sativus .................. Root. 
New Zealand .......................... Avocado ................................ Persea americana ................. Fruit. 

Fig ......................................... Ficus carica ........................... Fruit. 
Oca ........................................ Oxalis tuberosa ..................... Tuber. 

Nicaragua ............................... Cilantro .................................. Coriandrum sativum .............. Above ground parts. 
Cole and mustard crops, in-

cluding cabbage, broccoli, 
cauliflower, turnips, mus-
tards, and related varieties.

Brassica spp .......................... Whole plant of edible vari-
eties only. 

Eggplant ................................ Solanum melongena ............. Fruit with stem ....................... (b)(3). 
Fennel ................................... Foeniculum vulgare ............... Leaf and stem ....................... (b)(2)(i). 
German chamomile ............... Matricaria recutita and M. 

chamomilla.
Flower and leaf ..................... (b)(2)(i). 

Loroco ................................... Fernaldia spp ........................ Leaf and stem. 
Mint ........................................ Mentha spp ........................... Above ground parts. 
Parsley .................................. Petroselinum crispum ............ Above ground parts. 
Radicchio ............................... Cichorium spp ....................... Above ground parts. 
Rambutan .............................. Nephelium lappaceum .......... Fruit ....................................... (b)(2)(i), 

(b)(5)(iii). 
Rosemary .............................. Rosmarinus officinalla ........... Above ground parts. 
Waterlily or lotus ................... Nelumbo nucifera .................. Roots without soil. (b)(2)(i). 
Yam-bean or Jicama ............. Pachyrhizus spp .................... Roots without soil. (b)(2)(i). 

Panama .................................. Basil ....................................... Ocimum spp .......................... Above ground parts. 
Bean, green and lima ............ Phaseolus vulgaris and P. 

lunatus.
Seed. 

Belgian endive ....................... Cichorium spp ....................... Above ground parts. 
Chervil ................................... Anthriscus cerefolium ............ Above ground parts. 
Chicory .................................. Cichorium spp ....................... Above ground parts. 
Eggplant ................................ Solanum melongena ............. Fruit with stem. 
Endive ................................... Cichorium spp ....................... Above ground parts. 
Fenugreek ............................. Tirgonella foenum-graceum .. Leaf and stem. 
Lemon thyme ........................ Thymus citriodorus ................ Leaf and stem. 
Mint ........................................ Mentha spp ........................... Above ground parts. 
Oregano ................................ Origanum spp ........................ Above ground parts. 
Rambutan .............................. Nephelium lappaceum .......... Fruit. (b)(2)(i), 

(b)(5)(iii). 
Rosemary .............................. Rosmarinus officinalis ........... Above ground parts. 
Tarragon ................................ Artemisia dracunculus ........... Above ground parts. 

Peru ........................................ Arugula .................................. Eruca sativa .......................... Leaf and stem. 
Basil ....................................... Ocimum spp .......................... Leaf and stem. 
Carrot .................................... Daucus carota ....................... Root. 
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Chervil ................................... Anthriscus spp ....................... Leaf and stem. 
Cole and mustard crops, in-

cluding cabbage, broccoli, 
cauliflower, turnips, mus-
tards, and related varieties.

Brassica spp .......................... Whole plant of edible vari-
eties only. 

Cornsalad .............................. Valerianella spp ..................... Whole plant. 
Dill ......................................... Anethum graveolens ............. Above ground parts. 
Lambsquarters ...................... Chenopodium album ............. Above ground parts. 
Lemongrass ........................... Cymbopogon spp .................. Leaf and stem. 
Marjoram ............................... Origanum spp ........................ Above ground parts. 
Mustard greens ..................... Brassica juncea ..................... Leaf. 
Oregano ................................ Origanum spp ........................ Leaf and stem. 
Parsley .................................. Petroselinum crispum ............ Leaf and stem. 
Radicchio ............................... Cichorium spp ....................... Leaf. 
Swiss chard ........................... Beta vulgaris ......................... Leaf and stem. 
Thyme ................................... Thymus vulgaris .................... Above ground parts. 

Philippines .............................. Jicama ................................... Pachyrhizus tuberosus or P. 
erosus.

Root. 

Poland ..................................... Pepper ................................... Capsicum spp ....................... Fruit. 
Tomato .................................. Lycopersicon esculentum ...... Fruit, stem, and leaf. 

Republic of Korea ................... Angelica ................................. Aralia elata ............................ Edible shoot. 
Aster greens .......................... Aster scaber .......................... Leaf and stem. 
Bonnet bellflower ................... Codonopsis lanceolata .......... Root. 
Chard ..................................... Beta vulgaris subsp. cicla ..... Leaf. 
Chinese bellflower ................. Platycodon grandiflorum ....... Root. 
Dasheen ................................ Colocasia spp., Alocasia 

spp., and Xanthosoma spp.
Root ....................................... (b)(2)(iv). 

Eggplant ................................ Solanum melongena ............. Fruit with stem. 
Kiwi ........................................ Actinidia deliciosa .................. Fruit. 
Lettuce ................................... Lactuca sativa ....................... Leaf. 
Mugwort ................................. Artemisia vulgaris .................. Leaf and stem. 
Onion ..................................... Allium cepa ............................ Bulb. 
Shepherd’s purse .................. Capsella bursa-pastoris ........ Leaf and stem. 
Strawberry ............................. Fragaria spp. ......................... Fruit ....................................... (b)(5)(ii). 
Watercress ............................ Nasturtium officinale .............. Leaf and stem. 
Youngia greens ..................... Youngia sonchifolia ............... Leaf, stem, and root. 

Sierra Leone ........................... Cassava ................................ Manihot esculenta ................. Leaf. 
Jute ........................................ Corchorus capsularis ............ Leaf. 
Potato .................................... Solanum tuberosum .............. Leaf. 

St. Vincent and the Grena-
dines.

Turmeric ................................ Curcuma longa ...................... Rhizome. 

South Africa ............................ Artichoke, globe .................... Cynara scolymus ................... Immature flower head. 
Pineapple .............................. Ananas spp. .......................... Fruit. 

Spain ....................................... Eggplant ................................ Solanum melongena ............. Fruit with stem ....................... (b)(3). 
Tomato .................................. Lycopersicon esculentum ...... Fruit, stem, and leaf .............. (b)(4)(ii). 
Watermelon ........................... Citrullus lanatus ..................... Fruit ....................................... (b)(3). 

Suriname ................................ Amaranth ............................... Amaranthus spp .................... Leaf and stem. 
Black palm nut ...................... Astrocaryum spp ................... Fruit. 
Jessamine ............................. Cestrum latifolium ................. Leaf and stem. 
Malabar spinach .................... Bassella alba ......................... Leaf and stem. 
Mung bean ............................ Vigna radiata ......................... Seed sprout. 
Pak choi ................................ Brassica chinensis ................ Leaf and stem. 

Sweden ................................... Dill ......................................... Anethum graveolens ............. Above ground parts. 
Taiwan .................................... Bamboo ................................. Bambuseae spp .................... Edible shoot, free of leaves 

and roots. 
Burdock ................................. Arctium lappa ........................ Root. 
Wasabi (Japanese horse-

radish).
Wasabia japonica .................. Root and stem. 

Thailand .................................. Dasheen ................................ Alocasia spp., Colocasia 
spp., and Xanthosoma spp.

Leaf and stem. 

Tumeric ................................. Curcuma domestica .............. Leaf and stem. 
Tonga ...................................... Burdock ................................. Arctium lappa ........................ Root, stem, and leaf. 

Jicama tuberosus .................. Pachyrhizus tuberosus .......... Root. 
Pumpkin ................................ Cucurbit maximaa ................. Fruit. 

Trinidad and Tobago .............. Lemongrass ........................... Cymbopogon citratus ............ Leaf and stem. 
Leren ..................................... Calathea allouia .................... Tuber. 
Shield leaf ............................. Cecropia peltata .................... Leaf and stem. 

Zambia .................................... Snow pea .............................. Pisum sativum spp. sativum Flat, immature pod. 
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7 Information on the trapping program may be 
obtained by writing to the Animal and Plant Health 
Inspection Service, International Services, Stop 
3432, 1400 Independence Avenue SW., 
Washington, DC 20250–3432.

(b) Additional restrictions for 
applicable fruits and vegetables as 
specified in paragraph (a) of this 
section. 

(1) Free areas. (i) The commodity 
must be from a Medfly-free area listed 
in § 319.56–2(j) and must be 
accompanied by a phytosanitary 
certificate issued by the national plant 
protection organization (NPPO) of the 
country of origin with an additional 
declaration stating that the commodity 
originated in a Medfly-free area. 

(ii) The commodity must be from a 
Medfly-free area listed in § 319.56–2(j) 
and must be accompanied by a 
phytosanitary certificate issued by the 
NPPO of the country of origin with an 
additional declaration stating that the 
commodity originated in a free area. 
Fruit from outside Medfly-free areas 
must be treated in accordance with 
§ 319.56–2x of this subpart. 

(iii) The commodity must be from a 
fruit-fly free area listed in § 319.56–2(h) 
and must be accompanied by a 
phytosanitary certificate issued by the 
NPPO of the country of origin with an 
additional declaration stating that the 
commodity originated in a free area. 

(iv) The commodity must be from a 
fruit-fly free area listed in § 319.56–2(h) 
and must be accompanied by a 
phytosanitary certificate issued by the 
NPPO of the country of origin with an 
additional declaration stating: ‘‘These 
regulated articles originated in an area 
free from pests as designated in 7 CFR 
319.56–2(h) and, upon inspection, were 
found free of Dysmicoccus neobrevipes 
and Planococcus minor.’’ 

(2) Restricted importation and 
distribution. (i) Prohibited entry into 
Puerto Rico, Virgin Islands, Hawaii, and 
Guam. Cartons in which commodity is 
packed must be stamped ‘‘Not for 
importation into or distribution within 
PR, VI, HI, or Guam.’’ 

(ii) Prohibited entry into Puerto Rico, 
Virgin Islands, and Guam. Cartons in 
which commodity is packed must be 
stamped ‘‘Not for importation into or 
distribution within PR, VI, or Guam.’’ 

(iii) Prohibited entry into Hawaii. 
Cartons in which commodity is packed 
must be stamped ‘‘Not for importation 
into or distribution within HI.’’ 

(iv) Prohibited entry into Guam. 
Cartons in which commodity is packed 
must be stamped ‘‘Not for importation 
into or distribution within Guam.’’ 

(3) Commercial shipments only. 
(4) Stage of fruit. (i) The bananas must 

be green at the time of export. Inspectors 
at the port of arrival will determine that 
the bananas were green at the time of 
export if: 

(A) Bananas shipped by air are still 
green upon arrival in the United States; 
and 

(B) Bananas shipped by sea are either 
still green upon arrival in the United 
States or yellow but firm. 

(ii) The tomatoes must be green upon 
arrival in the United States. Pink or red 
fruit may only be imported in 
accordance with § 319.56–2dd of this 
subpart. 

(5) Other conditions. (i) Must be 
accompanied by a phytosanitary 
certificate issued by the NPPO of the 
country of origin with an additional 
declaration stating that the commodity 
is apparently free of Acrolepiopsis 
assectella. 

(ii) Entry permitted only from 
September 15 to May 31, inclusive, to 
prevent the introduction of a complex of 
exotic pests including, but not limited 
to a thrips (Haplothrips chinensis) and 
a leafroller (Capua tortrix). 

(iii) Must be accompanied by a 
phytosanitary certificate issued by the 
NPPO of the country of origin with an 
additional declaration stating that the 
fruit is free from Coccus moestus, C. 
viridis, Dysmicoccus neobrevipes, 
Planococcus lilacinus, P. minor, and 
Psedococcus landoi; and all damaged 
fruit was removed from the shipment 
prior to export under the supervision of 
the NPPO. 

(iv) Must be accompanied by a 
phytosanitary certificate issued by the 
NPPO of the country of origin with an 
additional declaration stating that the 
fruit is free from Planococcus minor. 

(v) Must be accompanied by a 
phytosanitary certificate issued by the 
NPPO of the country of origin with an 
additional declaration stating that the 
fruit is of the Malayan dwarf variety or 
Maypan variety (=F1 hybrid, Malayan 
Dwarf×Panama Tall) (which are 
resistant to lethal yellowing disease) 
based on verification of the parent stock. 

(Approved by the Office of 
Management and Budget under control 
numbers 0579–0049 and 0579–0236)
■ 4. Sections 319.56–2y and 319.56–2aa 
are revised and a new § 319.56–2ll is 
added to read as follows:

§ 319.56–2y Conditions governing the 
entry of melon and watermelon from certain 
countries in South America. 

(a) Cantaloupe and watermelon from 
Ecuador. Cantaloupe (Cucumis melo) 
and watermelon (fruit) (Citrullus 
lanatus) may be imported into the 
United States from Ecuador only in 
accordance with this paragraph and all 
other applicable requirements of this 
subpart: 

(1) The cantaloupe or watermelon 
may be imported in commercial 
shipments only. 

(2) The cantaloupe or watermelon 
must have been grown in an area where 
trapping for the South American 
cucurbit fly (Anastrepha grandis) has 
been conducted for at least the previous 
12 months by the national plant 
protection organization (NPPO) of 
Ecuador, under the direction of APHIS, 
with no findings of the pest.7

(3) The following area meets the 
requirements of paragraph (a)(2) of this 
section: The area within 5 kilometers of 
either side of the following roads: 

(i) Beginning in Guayaquil, the road 
north through Nobol, Palestina, and 
Balzar to Velasco-Ibarra (Empalme); 

(ii) Beginning in Guayaquil, the road 
south through E1 26, Puerto Inca, 
Naranjal, and Camilo Ponce to Enriquez; 

(iii) Beginning in Guayaquil, the road 
east through Palestina to Vinces;

(iv) Beginning in Guayaquil, the road 
west through Piedrahita (Novol) to 
Pedro Carbo; or 

(v) Beginning in Guayaquil, the road 
west through Progreso, Engunga, 
Tugaduaja, and Zapotal to El Azucar. 

(4) The cantaloupe or watermelon 
may not be moved into Alabama, 
American Samoa, Arizona, California, 
Florida, Georgia, Guam, Hawaii, 
Louisiana, Mississippi, New Mexico, 
Puerto Rico, South Carolina, Texas, and 
the U.S. Virgin Islands. The boxes in 
which the cantaloupe or watermelon is 
packed must be stamped with the name 
of the commodity followed by the words 
‘‘Not to be distributed in the following 
States or territories: AL, AS, AZ, CA, FL, 
GA, GU, HI, LA, MS, NM, PR, SC, TX, 
VI’’. 

(b) Cantaloupe, honeydew melons, 
and watermelon from Brazil. 
Cantaloupe, honeydew melons, and 
watermelon may be imported into the 
United States from Brazil only in 
accordance with this paragraph and all 
other applicable requirements of this 
subpart: 

(1) The cantaloupe, honeydew 
melons, or watermelon must have been 
grown in the area of Brazil considered 
by APHIS to be free of the South 
American cucurbit fly in accordance 
with § 319.56–2(e)(4) of this subpart. 

(i) The following area in Brazil is 
considered free of the South American 
cucurbit fly: That portion of Brazil 
bounded on the north by the Atlantic 
Ocean; on the east by the River Assu 
(Acu) from the Atlantic Ocean to the 
city of Assu; on the south by Highway 
BR 304 from the city of Assu (Acu) to 
Mossoro, and by Farm Road RN–015 
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from Mossoro to the Ceara State line; 
and on the west by the Ceara State line 
to the Atlantic Ocean. 

(ii) All shipments of cantaloupe, 
honeydew melons, and watermelon 
must be accompanied by a 
phytosanitary certificate issued by the 
NPPO of Brazil that includes a 
declaration indicating that the fruit was 
grown in an area recognized to be free 
of the South American cucurbit fly. 

(2) The cantaloupe, honeydew 
melons, and watermelon must be 
packed in an enclosed container or 
vehicle, or must be covered by a pest-
proof screen or plastic tarpaulin while 
in transit to the United States. 

(3) All shipments of cantaloupe, 
honeydew melons, and watermelon 
must be labeled in accordance with 
§ 319.56–2(g) of this subpart. 

(c) Cantaloupe, honeydew melons, 
and watermelon from Venezuela. 
Cantaloupe, honeydew melons, and 
watermelon may be imported into the 
United States from Venezuela only in 
accordance with this paragraph and all 
other applicable requirements of this 
subpart: 

(1) The cantaloupe, honeydew 
melons, or watermelon must have been 
grown in the area of Venezuela 
considered by APHIS to be free of the 
South American cucurbit fly in 
accordance with § 319.56–2(e)(4) of this 
subpart. 

(i) The following area in Venezuela is 
considered free of the South American 
cucurbit fly: The Paraguana Peninsula, 
located in the State of Falcon, bounded 
on the north and east by the Caribbean 
Ocean, on the south by the Gulf of Coro 
and an imaginary line dividing the 
autonomous districts of Falcon and 
Miranda, and on the west by the Gulf of 
Venezuela. 

(ii) All shipments of cantaloupe, 
honeydew melons, and watermelon 
must be accompanied by a 
phytosanitary certificate issued by the 
NPPO of Venezuela that includes a 
declaration indicating that the fruit was 
grown in an area recognized to be free 
of the South American cucurbit fly. 

(2) The cantaloupe, honeydew 
melons, and watermelon must be 
packed in an enclosed container or 
vehicle, or must be covered by a pest-
proof screen or plastic tarpaulin while 
in transit to the United States. 

(3) All shipments of cantaloupe, 
honeydew melons, and watermelon 
must be labeled in accordance with 
§ 319.56–2(g) of this subpart. 

(d) Cantaloupe, netted melon, 
vegetable melon, winter melon, and 
watermelon from Peru. Cantaloupe, 
netted melon, vegetable melon, and 
winter melon (Cucumis melo L. subsp. 

melo); and watermelon may be imported 
into the United States from Peru only in 
accordance with this paragraph and all 
other applicable requirements of this 
subpart: 

(1) The fruit may be imported in 
commercial shipments only. 

(2) The fruit must have been grown in 
the area of Peru considered by APHIS to 
be free of the South American cucurbit 
fly in accordance with § 319.56–2(e)(4) 
of this subpart. 

(i) The Departments of Lima, Ica, 
Arequipa, Moquegua, and Tacna in Peru 
are considered free of the South 
American cucurbit fly. 

(ii) All shipments must be 
accompanied by a phytosanitary 
certificate issued by the NPPO of Peru 
that includes a declaration indicating 
that the fruit was grown in an area 
recognized to be free of the South 
American cucurbit fly, and upon 
inspection, was found free of the gray 
pineapple mealybug (Dysmicoccus 
neobrevipes). 

(3) The fruit must be packed in an 
enclosed container or vehicle, or must 
be covered by a pest-proof screen or 
plastic tarpaulin while in transit to the 
United States. 

(4) All shipments of fruit must be 
labeled in accordance with § 319.56–
2(g) of this subpart, and the boxes in 
which the fruit is packed must be 
labeled ‘‘Not for distribution in HI, PR, 
VI, or Guam.’’ 

(Approved by the Office of 
Management and Budget under control 
number 0579–0236)

§ 319.56–2aa Conditions governing the 
entry of watermelon, squash, cucumber, 
and oriental melon from the Republic of 
Korea. 

Watermelon (Citrullus lanatus), 
squash (Curcurbita maxima), cucumber 
(Cucumis sativus), and oriental melon 
(Cucumis melo) may be imported into 
the United States from the Republic of 
Korea only in accordance with this 
paragraph and all other applicable 
requirements of this subpart: 

(a) The fruit must be grown in pest-
proof greenhouses registered with the 
Republic of Korea’s national plant 
protection organization (NPPO). 

(b) The NPPO must inspect and 
regularly monitor greenhouses for plant 
pests. The NPPO must inspect 
greenhouses and plants, including fruit, 
at intervals of no more than 2 weeks, 
from the time of fruit set until the end 
of harvest. 

(c) The NPPO must set and maintain 
McPhail traps (or a similar type with a 
protein bait that has been approved for 
the pests of concern) in greenhouses 
from October 1 to April 30. The number 

of traps must be set as follows: Two 
traps for greenhouses smaller than 0.2 
hectare in size; three traps for 
greenhouses 0.2 to 0.5 hectare; four 
traps for greenhouses over 0.5 hectare 
and up to 1.0 hectare; and for 
greenhouses greater than 1 hectare, traps 
must be placed at a rate of four traps per 
hectare.

(d) The NPPO must check all traps 
once every 2 weeks. If a single pumpkin 
fruit fly is captured, that greenhouse 
will lose its registration until trapping 
shows that the infestation has been 
eradicated. 

(e) The fruit may be shipped only 
from December 1 through April 30. 

(f) Each shipment must be 
accompanied by a phytosanitary 
certificate issued by NPPO, with the 
following additional declaration: ‘‘The 
regulated articles in this shipment were 
grown in registered greenhouses as 
specified by 7 CFR 319.56–2aa.’’ 

(g) Each shipment must be protected 
from pest infestation from harvest until 
export. Newly harvested fruit must be 
covered with insect-proof mesh or a 
plastic tarpaulin while moving to the 
packinghouse and awaiting packing. 
Fruit must be packed within 24 hours of 
harvesting, in an enclosed container or 
vehicle or in insect-proof cartons or 
cartons covered with insect-proof mesh 
or plastic tarpaulin, and then placed in 
containers for shipment. These 
safeguards must be intact when the 
shipment arrives at the port in the 
United States. 

(Approved by the Office of 
Management and Budget under control 
number 0579–0236)

§ 319.56–2ll Conditions governing the 
entry of grapes from the Republic of Korea. 

Grapes (Vitis spp.) may be imported 
into the United States from the Republic 
of Korea under the following conditions: 

(a) The fields where the grapes are 
grown must be inspected during the 
growing season by the Republic of 
Korea’s national plant protection 
organization (NPPO). The NPPO will 
inspect 250 grapevines per hectare, 
inspecting leaves, stems, and fruit of the 
vines. 

(b) If evidence of Conogethes 
punctiferalis, Eupoecilia ambiguella, 
Sparganothis pilleriana, Stathmopoda 
auriferella, or Monilinia fructigena is 
detected during inspection, the field 
will immediately be rejected, and 
exports from that field will be canceled 
until visual inspection of the vines 
shows that the infestation has been 
eradicated. 

(c) Fruit must be bagged from the time 
the fruit sets until harvest. 
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1 The Department of Labor computes the CPI–U 
using two different base time periods, 1967 and 
1982–1984, and the Act does not specify which of 
these base periods should be used to calculate the 
inflation adjustment. The OCC, consistent with the 
other Federal banking agencies, has used the CPI–
U with 1982–84 as the base period.

2 The Act’s rounding rules require that an 
increase be rounded to the nearest multiple of: $10 
in the case of penalties less than or equal to $100; 
$100 in the case of penalties greater than $100 but 
less than or equal to $1,000; $1,000 in the case of 
penalties greater than $1,000 but less than or equal 
to $10,000; $5,000 in the case of penalties greater 
than $10,000 but less than or equal to $100,000; 
$10,000 in the case of penalties greater than 
$100,000 but less than or equal to $200,000; and 
$25,000 in the case of penalties greater than 
$200,000. See 28 U.S.C. 2461 note.

3 See Riegle Community Development and 
Regulatory Improvement Act of 1994 (RDCRIA), 
Pub. L. 103–325, Title V, section 525, 108 Stat. 
2260.

(d) Each shipment must be inspected 
by the NPPO before export. For each 
shipment, the NPPO must issue a 
phytosanitary certificate with an 
additional declaration stating that the 
fruit in the shipment was found free 
from C. punctiferalis, E. ambiguella, S. 
pilleriana, S. auriferella, or M. 
fructigena, and Nippoptilia vitis. 

(Approved by the Office of 
Management and Budget under control 
number 0579–0236)

Done in Washington, DC, this 4th day of 
November 2004. 
W. Ron DeHaven, 
Administrator, Animal and Plant Health 
Inspection Service.
[FR Doc. 04–25042 Filed 11–9–04; 8:45 am] 
BILLING CODE 3410–34–P

DEPARTMENT OF THE TREASURY

Office of the Comptroller of the 
Currency 

12 CFR Part 19 

[Docket No. 04–24] 

RIN 1557–AC82 

Rules of Practice and Procedure; Civil 
Money Penalty Inflation Adjustments

AGENCY: Office of the Comptroller of the 
Currency, Treasury.
ACTION: Final rule.

SUMMARY: The Office of the Comptroller 
of the Currency (OCC) is amending its 
rules of practice and procedure to adjust 
the maximum amount of each civil 
money penalty (CMP) within its 
jurisdiction to account for inflation. 
This action, including the amount of the 
adjustment, is required under the 
Federal Civil Penalties Inflation 
Adjustment Act of 1990, as amended by 
the Debt Collection Improvement Act of 
1996. The OCC is also making a 
technical correction to resolve an error 
in the numbering of sections in part 19.
DATES: Effective Date: December 10, 
2004.

FOR FURTHER INFORMATION CONTACT: Jean 
Campbell, Senior Attorney, Legislative 
and Regulatory Activities Division, 
(202) 874–5090, or Carolyn Amundson, 
Counsel, Enforcement and Compliance 
Division, (202) 874–4800, Office of the 
Comptroller of the Currency, 250 E 
Street, SW., Washington, DC 20219.
SUPPLEMENTARY INFORMATION:

Background 
The Inflation Adjustment Act (Act), 

28 U.S.C. 2461 note, requires the OCC, 
as well as other Federal agencies with 
CMP authority, to publish regulations to 
adjust each CMP authorized by a law 
that the agency has jurisdiction to 
administer. The purpose of these 
adjustments is to maintain the deterrent 
effect of CMPs and to promote 
compliance with the law. The Act 
requires adjustments to be made at least 
once every four years following the 
initial adjustment. The OCC’s prior 
adjustment to each CMP was published 
in the Federal Register on December 11, 
2000, 65 FR 77250, and became effective 
that same day. 

The Act requires that the adjustment 
reflect the percentage increase in the 
Consumer Price Index between June of 
the calendar year preceding the year in 
which the adjustment will be made and 
June of the calendar year in which the 
amount was last set or adjusted. The Act 
defines the Consumer Price Index as the 
Consumer Price Index for all urban 
consumers (CPI–U) published by the 
Department of Labor.1 See 28 
U.S.C. 2461 note. In addition, the Act 
provides rules for rounding off 
increases,2 and requires that any 
increase in a CMP apply only to 
violations that occur after the date of the 
adjustment. Finally, section 2 of the 
Debt Collection Improvement Act, 28 
U.S.C. 2461 note, limited the initial 
adjustment of a CMP pursuant to the 
Act to 10 percent of the amount set by 
statute.

Description of the Final Rule 

Inflation Adjustment 
This final rule adjusts the amount for 

each type of CMP that the OCC has 
jurisdiction to impose in accordance 
with the statutory requirements by 
revising the table contained in subpart 

O of 12 CFR part 19. The table identifies 
the statutes that provide the OCC with 
CMP authority, describes the different 
tiers of penalties provided in each 
statute (as applicable), and sets out the 
inflation-adjusted maximum penalty 
that the OCC may impose pursuant to 
each statutory provision. 

The Act requires that we compute the 
inflation adjustment by comparing the 
CPI–U for June of the year in which the 
CMPs were last set or adjusted with the 
CPI–U for June of the calendar year 
preceding the adjustment. 28 U.S.C. 
2461 note. For those CMPs that were 
adjusted in 2000, we compared the CPI–
U for June 2003 (183.7) with the CPI–
U for June 2000 (172.4). This resulted in 
an inflation adjustment of 6.6 percent. 
For those penalties that were last 
adjusted in 1997, we compared the CPI–
U for June 1997 (160.3) to the CPI–U for 
June 2003 (183.7). This resulted in an 
inflation increase of 14.6 percent. The 
penalty for failure to require flood 
insurance or notify the borrower of lack 
of coverage, 42 U.S.C. 4012a(f)(5), has 
never been adjusted for inflation 
because of application of the rounding 
rules. For that penalty, we compared the 
CPI–U for June of the year of enactment, 
1994 3 (148.0), with the CPI–U for June 
2003 (183.7). This resulted in an 
inflation increase of 24.1 percent.

We multiplied the amount of each 
CMP by the appropriate percentage 
inflation adjustment and added that 
amount to the current penalty. We 
rounded the resulting dollar amount up 
or down according to the rounding 
requirements of the Act. In some cases, 
rounding resulted in no adjustment to 
the CMP. In the case of the flood 
insurance penalty, the increase was 
capped at 10 percent because this is the 
initial adjustment. The following table 
shows both the present CMPs and the 
inflation adjusted CMPs. The table 
published in § 19.240(a) is shorter and 
shows only the adjusted CMPs, not the 
calculations. 

New § 19.240(b) states that the 
adjustments made in § 19.240(a) apply 
only to violations that occur after the 
effective date of this final rule. 

The OCC will readjust these amounts 
in 2008 and every four years thereafter, 
assuming there are no further changes to 
the mandate imposed by the Act.
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U.S. Code citation Description 
Maximum
penalty

(in dollars) 

Percentage
increase 

Amount of
increase

(in dollars) 

Amount of
increase—
rounded

(in dollars) 

Adjusted
maximum
penalty

(in dollars) 

12 U.S.C. 93(b), 504, 
1817(j)(16), 1818(i)(2), 
and 1972(2)(F).

Tier 1 .................................. 5,500 14.6 803 1,000 6,500 

Tier 2 .................................. 27,500 14.6 4,015 5,000 32,500 
Tier 3 .................................. 1,175,000 6.6 77,550 75,000 1,250,000 

12 U.S.C. 164 and 3110(c) Tier 1 .................................. 2,200 6.6 145 0 2,200 
Tier 2 .................................. 22,000 14.6 3,212 5,000 27,000 
Tier 3 .................................. 1,175,000 6.6 77,550 75,000 1,250,000 

12 U.S.C. 1832(c) and 
3909(d)(1).

............................................. 1,100 14.6 161 0 1,100 

12 U.S.C. 1884 ................... ............................................. 110 14.6 16 0 110 
12 U.S.C. 3110(a) ............... ............................................. 27,500 14.6 4,015 5,000 32,500 
15 U.S.C. 78u–2(b) ............. Tier 1 (natural person) ....... 5,500 14.6 803 1,000 6,500 

Tier 1 (other person) .......... 60,000 6.6 3,900 5,000 65,000 
Tier 2 (natural person) ....... 60,000 6.6 3,900 5,000 65,000 
Tier 2 (other person) .......... 300,000 6.6 19,800 25,000 325,000 
Tier 3 (natural person) ....... 120,000 6.6 7,920 10,000 130,000 
Tier 3 (other person) .......... 575,000 6.6 37,950 50,000 625,000 

42 U.S.C. 4012a(f)(5) ......... Per violation ....................... 350 24.1 84 35 385 
Per year .............................. 115,000 6.6 7,475 10,000 125,000 

Technical Correction 
The OCC also is amending 12 CFR 

19.240 to make a technical correction. 
When we issued subpart P (pertaining to 
the removal, suspension, and debarment 
of accountants from performing audit 
services) (68 FR 48265, Aug. 13, 2003), 
we inadvertently assigned a number—
§ 19.241—that already appears in 
Subpart O. To correct this numbering 
overlap, the final rule amends subpart O 
by combining §§ 19.240 (prescribing the 
inflation-adjusted CMP amounts) and 
19.241 (specifying when the inflation-
adjusted CMP amounts apply) into 
§ 19.240 and removes § 19.241 from 
subpart O. Revised § 19.240 is divided 
into paragraphs (a) and (b). Former 
§ 19.240 becomes paragraph (a) and 
former § 19.241 becomes paragraph (b). 
Section 19.241 in subpart P is 
unchanged. 

Procedural Issues 

1. Notice and Comment Procedure 
Under the Administrative Procedure 

Act (APA), an agency may dispense 
with public notice and an opportunity 
for comment if the agency finds, for 
good cause, that these procedural 
requirements are impracticable, 
unnecessary, or contrary to the public 
interest. 5 U.S.C. 553(b)(B). The Act 
provides the OCC no discretion in 
calculating the amount of the civil 
penalty adjustment. The OCC, 
accordingly, cannot vary the amount of 
the adjustment to reflect any views or 
suggestions provided by commenters. In 
addition, combining §§ 19.240 and 
19.241 is technical in nature. Therefore, 
notice and comment are unnecessary 
and delay in the form of notice and 

comment procedure is contrary to the 
public interest. Accordingly, good cause 
exists to dispense with this procedure. 

2. Delayed Effective Date

The RCDRIA requires that the 
effective date of new regulations and 
amendments to regulations that impose 
additional reporting, disclosures, or 
other new requirements on insured 
depository institutions shall be the first 
day of a calendar quarter that begins on 
or after the date the regulations are 
published in final form. See 12 U.S.C. 
4802(b)(1). The RCDRIA does not apply 
to this final rule because the rule merely 
increases the amount of CMPs that 
already exist and does not impose any 
additional reporting, disclosures, or 
other new requirements. 

Regulatory Flexibility Act 

The Regulatory Flexibility Act applies 
only to rules for which an agency 
publishes a general notice of proposed 
rulemaking pursuant to 5 U.S.C. 553(b). 
See 5 U.S.C. 601(2). Because the OCC 
has determined for good cause that the 
APA does not require public notice and 
comment on this final rule, we are not 
publishing a general notice of proposed 
rulemaking. Thus, the Regulatory 
Flexibility Act does not apply to this 
final rule. 

Executive Order 12866 

The OCC has determined that this 
final rule is not a significant regulatory 
action under Executive Order 12866. 

Unfunded Mandates Reform Act of 
1995 

The OCC has determined that this 
final rule will not result in expenditures 

by State, local, and tribal governments, 
or by the private sector, of $100 million 
or more in any one year. Accordingly, 
a budgetary impact statement is not 
required under section 202 of the 
Unfunded Mandates Reform Act of 
1995.

List of Subjects in 12 CFR Part 19 

Administrative practice and 
procedure, Crime, Equal access to 
justice, Investigations, National banks, 
Penalties, Securities.

Authority and Issuance

■ For the reasons set out in the preamble, 
part 19 of chapter I of title 12 of the Code 
of Federal Regulations is amended as 
follows:

PART 19—RULES OF PRACTICE AND 
PROCEDURE

■ 1. The authority citation for part 19 is 
revised to read as follows:

Authority: 5 U.S.C. 504, 554–557; 12 
U.S.C. 93(b), 93a, 164, 505, 1817, 1818, 1820, 
1831m, 1831o, 1972, 3102, 3108(a), 3909, and 
4717; 15 U.S.C. 78(h) and (i), 78o–4(c), 78o–
5, 78q–1, 78s, 78u, 78u–2, 78u–3, and 78w; 
28 U.S.C. 2461 note; 31 U.S.C. 330 and 5321; 
and 42 U.S.C. 4012a.

■ 2. Section 19.241 of subpart O is 
removed.
■ 3. Section 19.240 of subpart O is 
revised to read as follows:

§ 19.240 Inflation adjustments. 

(a) The maximum amount of each 
civil money penalty within the OCC’s 
jurisdiction is adjusted in accordance 
with the Federal Civil Penalties 
Inflation Adjustment Act of 1990 (28 
U.S.C. 2461 note) as follows:
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U.S. Code citation Description 
Maximum
penalty

(in Dollars) 

12 U.S.C. 93(b), 504, 1817(j)(16), 1818(i)(2), and 1972(2)(F) .................................... Tier 1 ......................................................... 6,500 
Tier 2 ......................................................... 32,500 
Tier 3 ......................................................... 1,250,000 

12 U.S.C. 164 and 3110(c) .......................................................................................... Tier 1 ......................................................... 2,200 
Tier 2 ......................................................... 27,000 
Tier 3 ......................................................... 1.250,000 

12 U.S.C. 1832(c) and 3909(d)(1) ............................................................................... ................................................................... 1,100 
12 U.S.C. 1884 ............................................................................................................. ................................................................... 110 
12 U.S.C. 3110(a) ........................................................................................................ ................................................................... 32,500 
15 U.S.C. 78u–2(b) ...................................................................................................... Tier 1 (natural person) .............................. 6,500 

Tier 1 (other person) ................................. 65,000 
Tier 2 (natural person) .............................. 65,000 
Tier 2 (other person) ................................. 325,000 
Tier 3 (natural person) .............................. 130,000 
Tier 3 (other person) ................................. 625,000 

42 U.S.C. 4012a(f)(5) ................................................................................................... Per violation .............................................. 385 
Per year .................................................... 125,000 

(b) The adjustments in § 19.240(a) 
apply to violations that occur after 
December 10, 2004.

Dated: November 3, 2004. 
Julie L. Williams, 
Acting Comptroller of the Currency.
[FR Doc. 04–24974 Filed 11–9–04; 8:45 am] 
BILLING CODE 4810–33–P

DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration 

14 CFR Part 71

[Docket No. FAA–2004–18821; Airspace 
Docket No. 04–ACE–47] 

Modification of Class E Airspace; St. 
Francis, KS

AGENCY: Federal Aviation 
Administration (FAA), DOT.
ACTION: Direct final rule; confirmation of 
effective date. 

SUMMARY: This document confirms the 
effective date of the direct final rule 
which revises Class E airspace at St. 
Francis, KS.
EFFECTIVE DATE: 0901 UTC, January 20, 
2005.
FOR FURTHER INFORMATION CONTACT: 
Kathy Randolph, Air Traffic Division, 
Airspace Branch, ACE–520C, DOT 
Regional Headquarters Building, Federal 
Aviation Administration, 901 Locust, 
Kansas City, MO 64106; telephone: 
(816) 329–2525.
SUPPLEMENTARY INFORMATION: The FAA 
published this direct final rule with a 
request for comments in the Federal 
Register on September 24, 2004 (69 FR 
57170). The Federal Register 
subsequently published a correction to 
the direct final rule on October 4, 2004 

(69 FR 59303). The FAA uses the direct 
final rulemaking procedure for a non-
controversial rule where the FAA 
believes that there will be no adverse 
public comment. This direct final rule 
advised the public that no adverse 
comments were anticipated, and that 
unless a written adverse comment, or a 
written notice of intent to submit such 
an adverse comment, were received 
within the comment period, the 
regulation would become effective on 
January 20, 2005. No adverse comments 
were received, and thus this notice 
confirms that this direct final rule will 
become effective on that date.

Issued in Kansas City, MO on October 28, 
2004. 
Anthony D. Roetzel, 
Acting Area Director, Western Flight Services 
Operations.
[FR Doc. 04–24976 Filed 11–9–04; 8:45 am] 
BILLING CODE 4910–13–M

DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration 

14 CFR Part 71

[Docket No. FAA–2004–18820; Airspace 
Docket No. 04–ACE–46] 

Modification of Class E Airspace; 
Kennett, MO

AGENCY: Federal Aviation 
Administration (FAA), DOT.
ACTION: Direct final rule; confirmation of 
effective date. 

SUMMARY: This document confirms the 
effective date of the direct final rule 
which revises Class E airspace at 
Kennett, MO.
EFFECTIVE DATE: 0901 UTC, January 20, 
2005.

FOR FURTHER INFORMATION CONTACT: 
Brenda Mumper, Air Traffic Division, 
Airspace Branch, ACE–520A, DOT 
Regional Headquarters Building, Federal 
Aviation Administration, 901 Locust, 
Kansas City, MO 64106; telephone: 
(816) 329–2524.
SUPPLEMENTARY INFORMATION: The FAA 
published this direct final rule with a 
request for comments in the Federal 
Register on September 28, 2004 (69 FR 
57839). The FAA uses the direct final 
rulemaking procedure for a non-
controversial rule where the FAA 
believes that there will be no adverse 
public comment. This direct final rule 
advised the public that no adverse 
comments were anticipated, and that 
unless a written adverse comment, or a 
written notice of intent to submit such 
an adverse comment, were received 
within the comment period, the 
regulation would become effective on 
January 20, 2005. No adverse comments 
were received, and thus this notice 
confirms that this direct final rule will 
become effective on that date.

Issued in Kansas City, MO on October 28, 
2004. 
Anthony D. Roetzel, 
Acting Area Director, Western Flight Services 
Operations.
[FR Doc. 04–24975 Filed 11–9–04; 8:45 am] 
BILLING CODE 4910–13–M

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Parts 52 

[R05–OAR–2004–WI–0001; FRL–7829–4] 

Approval and Promulgation of 
Implementation Plan; Wisconsin

AGENCY: Environmental Protection 
Agency (EPA).
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ACTION: Direct final rule.

SUMMARY: The EPA is approving 
revisions to Wisconsin’s State 
Implementation Plan (SIP) regarding the 
control of nitrogen oxide (NOX) 
emissions submitted on May 25,2004. 
On August 29, 2003, the EPA published 
a final rulemaking approving the 
emission averaging program for existing 
sources subject to the state’s rule 
limiting NOX emissions in southeast 
Wisconsin. The SIP revisions modify 
language to clarify which sources are 
eligible to participate in the NOX 
emission averaging program. In 
addition, the revision creates a separate 
categorical emission limit for new 
combustion turbines burning 
biologically derived gaseous fuels.
DATES: This ‘‘direct final’’ rule is 
effective on January 10, 2005 unless 
EPA receives adverse written comments 
by December 10, 2004. If EPA receives 
adverse comment, EPA will publish a 
timely withdrawal of the rule in the 
Federal Register and inform the public 
that the rule will not take effect.
ADDRESSES: Submit comments, 
identified by Regional Material in 
EDocket ID No. R05–OAR–2004–WI–
0001, by one of the following methods: 
Federal eRulemaking Portal: http://
www.regulations.gov. Follow the on-line 
instructions for submitting comments. 

Agency Web site: http://
docket.epa.gov/rmepub/index.jsp 
material in Edocket (RME), EPA’s 
electronic public docket and connect 
system, is EPA’s preferred method for 
receiving comments. Once in the 
system, select ‘‘quick search’’ then key 
in the appropriate RME Docket 
identification number. Follow the on-
line instructions for submitting 
comments. 

E-mail: bortzer.jay@epa.gov. 
Fax: (312) 886–5824. 
Mail: You may send written 

comments to: J. Elmer Bortzer, Chief, 
Air Programs Branch, (AR–18J), 
Environmental Protection Agency, 77 
West Jackson Boulevard, Chicago, 
Illinois 60604. 

Hand delivery: Deliver your 
comments to: J. Elmer Bortzer, Chief, 
Air Programs Branch (AR–18J), U.S. 
Environmental Protection Agency, 
Region 5, 77 West Jackson Boulevard, 
18th floor, Chicago, Illinois 60604. 

Such deliveries are only accepted 
during the Regional Office’s normal 
hours of operation, which are Monday 
through Friday, 8:30 a.m. to 4:30 
p.m.excluding Federal holidays. 

Instructions: Direct your comments to 
Regional Materials in Edocket (RME) ID 
No. R05–OAR–2004–WI–0001. EPA’s 
policy is that all comments received 

will be included in the public docket 
without change, including any personal 
information provided, unless the 
comment includes information claimed 
to be Confidential Business Information 
(CBI) or other information of which the 
disclosure is restricted by statute. Do 
not submit information that you 
consider to be CBI or otherwise 
protected through Regional Material in 
Edocket (RME), regulations.gov, or e-
mail. The EPA RME Web site and the 
federal regulations.gov Web site are 
‘‘anonymous access’’ systems, which 
means EPA will not know your identity 
or contact information unless you 
provide it in the body of your comment. 
If you send an e-mail comment directly 
to EPA without going through RME or 
regulations.gov, your e-mail address 
will be automatically captured and 
included as part of the comment that is 
placed in the public docket and made 
available on the Internet. If you submit 
an electronic comment, EPA 
recommends that you include your 
name and other contact information in 
the body of your comment and with any 
disk or CD–ROM you submit. If EPA 
cannot read your comment due to 
technical difficulties and cannot contact 
you for clarification, EPA may not be 
able to consider your comment. 
Electronic files should avoid the use of 
special characters, any form of 
encryption, and be free of any defects or 
viruses. For additional instructions on 
submitting comments, go to Section I of 
the SUPPLEMENTARY INFORMATION section 
of the related proposed rule which is 
published in the Proposed Rules section 
of this Federal Register. 

Docket: All documents in the 
electronic docket are listed in the 
Regional Materials in EDocket (RME) 
index at http://www.epa.gov/edocket. 
Although listed in the index, some 
information is not publicly available, 
i.e., Confidential Business Information 
(CBI) or other information of which the 
disclosure is restricted by statute. 
Publicly available docket materials are 
available either electronically in RME or 
in hard copy at Environmental 
Protection Agency, Region 5, Air and 
Radiation Division, 77 West Jackson 
Boulevard, Chicago, Illinois 60604. (We 
recommend that you telephone Charles 
Hatten, Environmental Engineer, at 
(312) 886–6031 before visiting the 
Region 5 office.) This facility is open 
from 8:30 AM to 4:30 PM, Monday 
through Friday, excluding legal 
holidays.
FOR FURTHER INFORMATION CONTACT: 
Charles Hatten, Environmental 
Engineer, Criteria Pollutant Section, Air 
Programs Branch (AR–18J), EPA Region 

5, 77 West Jackson Boulevard, Chicago, 
Illinois 60604, (312) 886–6031. 
hatten.charles@epa.gov.
SUPPLEMENTARY INFORMATION:
I. General Information 

A. Does This Action Apply To Me? 
B. How Can I Get Copies of This Document 

and Other Related Information? 
C. How and to Whom Do I Submit 

Comments? 
II. What Action Is EPA Taking Today? 
III. Why Is This Request Approvable? 
IV. Statutory and Executive Order Review

I. General Information 

A. Does This Action Apply to Me? 
This action is rulemaking on two 

revisions to the Wisconsin SIP for the 
control of NOX emissions from 
stationary sources as required by State 
rule NR 428. The rule applies to existing 
sources in eight of the counties in the 
Milwaukee-Racine area (Kenosha, 
Manitowoc, Milwaukee, Ozaukee, 
Racine, Sheboygan, Washington, and 
Waukesha counties), and to new sources 
in six of the eight counties (Kenosha, 
Milwaukee, Ozaukee, Racine, 
Washington, and Waukesha). 

One revision modifies language to 
clarify which units are eligible for 
demonstrating compliance through 
emissions averaging. The emissions 
averaging provisions apply only to 
existing electric utility boilers in the 
Milwaukee-Racine ozone nonattainment 
area (Kenosha, Manitowoc, Milwaukee, 
Ozaukee, Racine, Sheboygan, 
Washington, and Waukesha counties). 
The second revision creates a new NOX 
categorical limit for newly installed 
combustion turbines burning 
biologically derived gaseous fuel. 
Sources affected by the new categorical 
NOX limit are landfill operations, 
wastewater treatment plants and 
digester facilities specifically designed 
to generate gaseous fuel. The new NOX 
categorical limit for newly installed 
combustion turbines burning 
biologically derived fuel applies only to 
new sources located in Kenosha, 
Milwaukee, Ozaukee, Racine, 
Washington, and Waukesha counties in 
southeastern Wisconsin. The revisions 
have been adopted into the state 
administrative code and became 
effective on January 1, 2004. 

B. How Can I Get Copies of This 
Document and Other Related 
Information? 

1. The Regional Office has established 
an official public rulemaking file for this 
action that is available both 
electronically and in hard copy form at 
the Regional office. The electronic 
public rulemaking file can be found 
under Regional Material in Edocket 

VerDate jul<14>2003 17:20 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00018 Fmt 4700 Sfmt 4700 E:\FR\FM\10NOR1.SGM 10NOR1



65071Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Rules and Regulations 

(RME) ID No. R05–OAR–2004–WI–0001. 
The official public file consists of the 
documents specifically referenced in 
this action, any public comments 
received, and other information related 
to this action. Although a part of the 
official docket, the public rulemaking 
file does not include Confidential 
Business Information (CBI) or other 
information whose disclosure is 
restricted by statute. The hard copy 
version of the official public rulemaking 
file is available for public viewing at the 
Air Programs Branch, Air and Radiation 
Division, EPA Region 5, 77 West 
Jackson Boulevard, Chicago, Illinois 
60604. EPA requests that if at all 
possible, you contact the person listed 
in the FOR FURTHER INFORMATION 
CONTACT section to schedule your 
inspection. The Regional Office’s 
official hours of business are Monday 
through Friday, 8:30 a.m. to 4:30 p.m. 
excluding federal holidays. 

2. Electronic Access. You may access 
this Federal Register document 
electronically through the 
regulations.gov Web site located at 
http://www.regulations.gov, where you 
can find, review, and submit comments 
on federal rules that have been 
published in the Federal Register, the 
government’s legal newspaper, and are 
open for comment. 

For public commenters, it is 
important to note that EPA’s policy is 
that public comments, whether 
submitted electronically or in paper, 
will be made available for public 
viewing at the EPA Regional Office in 
the format that EPA receives them, 
unless the comment contains 
copyrighted material, CBI, or other 
information whose disclosure is 
restricted by statute. When EPA 
identifies a comment containing 
copyrighted material, EPA will provide 
a reference to that material in the 
version of the comment that is placed in 
the official public rulemaking file. The 
entire printed comment, including the 
copyrighted material, will be available 
at the Regional Office for public 
inspection. 

C. How and to Whom Do I Submit 
Comments? 

You may submit comments 
electronically, by mail, or through hand 
delivery/courier. To ensure proper 
receipt by EPA, identify the appropriate 
rulemaking identification number by 
including the text ‘‘Public comment on 
proposed rulemaking Region 5 in 
Regional Material in Edocket ‘‘R05–
OAR–2004–WI–0001’’ in the subject 
line on the first page of your comment. 
Please ensure that your comments are 
submitted within the specified comment 

period. Comments received after the 
close of the comment period will be 
marked ‘‘late.’’ EPA is not required to 
consider these late comments. 

For detailed instructions on 
submitting public comments and on 
what to consider as you prepare your 
comments see the ADDRESSES section 
and the section I General Information of 
the SUPPLEMENTARY INFORMATION section 
of the related proposed rule, which is 
published in the Proposed Rules section 
of this Federal Register. 

II. What Action Is EPA Taking Today?

EPA is approving, as part of the 
Wisconsin ozone SIP, certain sections of 
Wisconsin rule NR 428, Control of 
Nitrogen Oxide Emissions. These 
revisions refer to the addition of 
language to clarify which sources are 
eligible to participate in the emissions 
averaging program. 

In addition EPA is approving 
language that creates a separate 
categorical emission limit for new 
combustion turbines burning 
biologically derived gaseous fuel. 

Clarification of Emissions Averaging 
Eligible Sources 

The current version of NR 428 
contained in the SIP allows utilities to 
demonstrate compliance with NOX 
emission limitations by averaging 
emissions over multiple units. The rule 
defines eligible units through the 
combination of two provisions. NR 
428.06(2)(a), the introduction to the 
averaging program, specifies that a unit 
must be subject to emission limitations 
for existing units under NR 428.03. NR 
428.06(2)(e)3 specifies that, to be 
eligible for the averaging program a unit 
must be allotted a portion of the total 
15,912 tons of NOX emissions allocated 
by the department based on fuel 
consumption for 1995 through 1997. 
This mass of NOX emissions is the 
quantity determined by the Wisconsin 
Department of Natural Resources for 
electric utility units with emission 
limitations under NR 428.03 and which 
have operated in the ozone 
nonattainment area during the 1995 to 
1997 time frame. Through these two 
provisions the affected sources are 
defined as 17 units at five facilities in 
the nonattainment area, owned by We-
Energies, Alliant Energy, and Wisconsin 
Public Service. 

Section NR 428.06(2)(a) is amended to 
specify that an eligible unit must be 
subject to the emission limitations for 
utility boilers under NR 428.03(a). The 
amendment eliminates the need to 
reference two provisions in determining 
eligible sources. 

Eligible sources must still receive a 
proportion of the total 15,912 tons of 
NOX emissions as stated under the NR 
428.06(2)(e)3. This revision does not 
change the population of the sources 
currently eligible under the existing SIP. 

Categorical NOX Emission Limit for 
Newly Installed Combustion Turbines 
Fired With Biologically Derived Gaseous 
Fuel 

In this SIP revision, EPA is also 
approving a new categorical NOX 
emission limit for newly installed 
combustion turbines burning 
biologically derived gaseous fuel. This 
section of the rule applies to new 
sources installed after January 1, 2004, 
in six of the eight counties of the 
Milwaukee-Racine ozone nonattainment 
area: Kenosha, Milwaukee, Ozaukee, 
Racine, Washington, and Waukesha. 

The Wisconsin Department of Natural 
Resources (DNR) created this new 
categorical NOX emission limit because 
sources looking to install new 
combustion turbines would not be able 
to comply with the limit for natural gas-
fired units that would otherwise apply 
under the provision of NR 
428.04(2)(g)(1)(c). Currently, a newly 
installed simple cycle combustion 
turbine with a maximum design output 
less than 40 megawatts and burning 
biologically derived gaseous fuel is 
subject to the SIP emission limitation of 
25 parts per million (ppmdv) of NOX at 
15 percent oxygen under NR 
428.04(2)(g)(1)(c), which was 
established for burning any type of 
‘‘gaseous fuel’’. In the original 
development of NR 428, the Wisconsin 
DNR anticipated biologically derived 
gaseous fuels being combusted in 
reciprocating engines and not in a 
combustion turbine. Therefore, 
biologically derived gaseous fuels were 
not addressed in establishing the 
combustion turbine emission limit of 25 
ppmdv of NOX at 15 percent oxygen. 
Instead, the emission limit was 
established based solely on the 
combustion of fossil gaseous fuels such 
as natural gas or propane. 

The Wisconsin DNR has determined 
that a separate categorical standard of 35 
ppmdv at 15 percent oxygen is 
appropriate for a combustion turbine 
burning landfill gas or any other 
biologically derived fuel. Comparable 
alternatives of controlling emissions 
from sources that generate biologically 
derived gaseous fuel, as currently 
allowed under the SIP, are likely to 
result in greater NOX emissions than the 
combustion turbine. Landfills and 
wastewater digester plants generate 
biologically derived gaseous fuel as a 
by-product. Instead of destroying the gas 
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by flaring, these facilities prefer to 
generate electricity to drive their 
pumping and gas collection systems. 
The units capable of burning the 
biologically derived gaseous fuel and 
generating electricity are either a 
combustion turbine or spark ignition 
reciprocating engine. However, the 
actual NOX emission rate of the 
reciprocation engine is significantly 
higher than the new categorical limit of 
the combustion turbine. 

The use of a combustion turbine’s 
higher energy efficiency and lower 
overall emissions potentially results in 
further environmental benefit. First, the 
turbine generates energy more 
efficiently than a reciprocating engine or 
power boiler burning biologically 
derived fuel. Second, the additional 
generated electricity for the same unit of 
fuel can potentially offset emissions 
from traditional electricity sources. (e.g. 
coal-fired utility plants). 

Therefore, the Wisconsin DNR has 
concluded that implementation of a 
separate categorical limit is necessary 
for the continued or increased use of 
combustion turbines firing biologically 
derived gaseous fuel. In addition, this 
action is likely to result in lower NOX 
emissions than originally allowed in the 
ozone attainment demonstration 
submitted to EPA in December, 2000. 
See 66 FR 56931, November 13, 2001. 
The new categorical NOX limit is 
expressed for both a simple cycle and 
combined cycle combustion turbine 
configuration.

The limit is placed in the section of 
NOX emission limits for combustion 
turbines under provision NR 
428.04(2)(g)4 as follows. 

NR 428.04(2)(g)4. ‘Units fired by a 
biologically derived gaseous fuel.’ No 
person may cause, allow or permit 
nitrogen oxides to be emitted from a 
biologically derived gaseous fuel fired 
combustion turbine in amounts greater 
than those specified in this subdivision. 

a. 35 parts per million dry volume 
(ppmdv), corrected to 15% oxygen, on 
a 30-day rolling average basis for a 
simple cycle combustion turbine. 

b. 35 parts per million dry volume 
(ppmdv), corrected to 15% oxygen, on 
a 30-day rolling average basis for a 
combined cycle combustion turbine. 

With the creation of the new 
categorical emission limit, this revision 
amends the introductory language under 
provision NR 428.04(2)(g)(1), to 
acknowledge that combustion turbines 
only burning biologically derived 
gaseous fuel are not subject to the more 
stringent general emission limitations 
for burning any type of ‘‘gaseous fuels’’. 
The amended language references the 

newly created subparagraph 4 and 
reads:

NR 428.04(2)(g)1. (intro.) ‘Gaseous fuel-
fired units.’ Except as provided in 
subds. 3. and 4., no person may cause, 
allow or permit nitrogen oxides to be 
emitted from a gaseous fuel-fired 
combustion turbine in amounts greater 
than those specified in this subdivision.

Biologically derived gaseous fuel is 
defined under the newly created 
provision NR 428.02(1). The current 
provision of NR 428.02(1) is 
renumbered to NR 428.02(2). The newly 
created definition is as follows:

NR 428.02(1) ‘‘Biologically derived 
gaseous fuel’’ means a gaseous fuel 
resulting from biological processing of a 
carbon-based feedstock.

Units subject to the new categorical 
limit for combustion turbines burning 
biologically derived gaseous fuel must 
meet the same compliance, monitoring, 
and reporting requirements established 
for all other new sources. These 
requirements have already been 
determined appropriate for combustion 
turbines and approved by EPA in the 
Wisconsin SIP. 

EPA’s review of the revisions to 
Wisconsin’s SIP regarding the control of 
NOX emissions is contained in a 
technical support document available 
from EPA Region 5, according to 
previously described procedures in 
‘‘Section I.B.’’ of this notice. 

III. Why Is the Request Approvable? 

EPA has concluded that the 
modification to Wisconsin’s NOX SIP to 
clarify those units eligible for 
demonstrating compliance through 
emission averaging does not change the 
population of sources currently eligible 
under the existing SIP. The approval of 
the new categorical NOX emission limit 
will have no negative impact on the 
Wisconsin one-hour ozone attainment 
demonstration SIP. The new categorical 
standard will not result in any increase 
in overall NOX emissions. To the 
contrary, this action is anticipated to 
reduce NOX emission levels on a source-
by-source basis below those allowed by 
the December 2000 SIP. The comparable 
alternative for burning biologically 
derived fuel is a spark ignition 
reciprocating engine with a higher NOX 
emission rate than the new categorical 
standard for combustion turbines. In 
addition, there is a general 
environmental benefit due to the use of 
combustion turbines, in most cases, 
generating energy (electricity and steam) 
more efficiently than reciprocating 
engines or power boilers. 

IV. Statutory and Executive Order 
Review 

Executive Order 12866: Regulatory 
Planning and Review 

Under Executive Order 12866 (58 FR 
51735, October 4, 1993), this action is 
not a ‘‘significant regulatory action’’ and 
therefore is not subject to review by the 
Office of Management and Budget. 

Executive Order 13211: Actions 
Concerning Regulations That 
Significantly Affect Energy Supply, 
Distribution, or Use 

For this reason, this action is also not 
subject to Executive Order 13211, 
‘‘Actions Concerning Regulations That 
Significantly Affect Energy Supply, 
Distribution, or Use’’ (66 FR 28355, May 
22, 2001). 

Regulatory Flexibility Act 

This action merely approves state law 
as meeting federal requirements and 
imposes no additional requirements 
beyond those imposed by state law. 
Accordingly, the Administrator certifies 
that this rule will not have a significant 
economic impact on a substantial 
number of small entities under the 
Regulatory Flexibility Act (5 U.S.C. 601 
et seq.). 

Unfunded Mandates Reform Act 

Because this rule approves pre-
existing requirements under state law 
and does not impose any additional 
enforceable duty beyond that required 
by state law, it does not contain any 
unfunded mandate or significantly or 
uniquely affect small governments, as 
described in the Unfunded Mandates 
Reform Act of 1995 (Public Law 104–4).

Executive Order 13175: Consultation 
and Coordination With Indian Tribal 
Governments 

This rule also does not have tribal 
implications because it will not have a 
substantial direct effect on one or more 
Indian tribes, on the relationship 
between the federal government and 
Indian tribes, or on the distribution of 
power and responsibilities between the 
federal government and Indian tribes, as 
specified by Executive Order 13175 (65 
FR 67249, November 9, 2000). 

Executive Order 13132: Federalism 

This action also does not have 
Federalism implications because it does 
not have substantial direct effects on the 
states, on the relationship between the 
national government and the states, or 
on the distribution of power and 
responsibilities among the various 
levels of government, as specified in 
Executive Order 13132 (64 FR 43255, 

VerDate jul<14>2003 17:20 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00020 Fmt 4700 Sfmt 4700 E:\FR\FM\10NOR1.SGM 10NOR1



65073Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Rules and Regulations 

August 10, 1999). This action merely 
approves a state rule implementing a 
federal standard, and does not alter the 
relationship or the distribution of power 
and responsibilities established in the 
Clean Air Act. 

Executive Order 13045: Protection of 
Children From Environmental Health 
and Safety Risks 

This rule also is not subject to 
Executive Order 13045 ‘‘Protection of 
Children from Environmental Health 
Risks and Safety Risks’’ (62 FR 19885, 
April 23, 1997), because it is not 
economically significant. 

National Technology Transfer 
Advancement Act 

In reviewing SIP submissions, EPA’s 
role is to approve state choices, 
provided that they meet the criteria of 
the Clean Air Act. In this context, in the 
absence of a prior existing requirement 
for the state to use voluntary consensus 
standards (VCS), EPA has no authority 
to disapprove a SIP submission for 
failure to use VCS. It would thus be 
inconsistent with applicable law for 
EPA, when it reviews a SIP submission, 
to use VCS in place of a SIP submission 
that otherwise satisfies the provisions of 
the Clean Air Act. Thus, the 
requirements of section 12(d) of the 
National Technology Transfer and 
Advancement Act of 1995 (15 U.S.C. 
272 note) do not apply. 

Paperwork Reduction Act 
This rule does not impose an 

information collection burden under the 
provisions of the Paperwork Reduction 
Act of 1995 (44 U.S.C. 3501 et seq.). 

Congressional Review Act 
The Congressional Review Act, 5 

U.S.C. 801 et seq., as added by the Small 
Business Regulatory Enforcement 
Fairness Act of 1996, generally provides 
that before a rule may take effect, the 
agency promulgating the rule must 
submit a rule report, which includes a 
copy of the rule, to each House of the 
Congress and to the Comptroller General 
of the United States. EPA will submit a 
report containing this rule and other 
required information to the U.S. Senate, 
the U.S. House of Representatives, and 
the Comptroller General of the United 
States prior to publication of the rule in 
the Federal Register. A major rule 
cannot take effect until 60 days after it 
is published in the Federal Register. 
This action is not a ‘‘major rule’’ as 
defined by 5 U.S.C. 804(2). 

Under section 307(b)(1) of the Clean 
Air Act, petitions for judicial review of 
this action must be filed in the United 
States Court of Appeals for the 

appropriate circuit by January 10, 2005. 
Filing a petition for reconsideration by 
the Administrator of this final rule does 
not affect the finality of this rule for the 
purposes of judicial review nor does it 
extend the time within which a petition 
for judicial review may be filed, and 
shall not postpone the effectiveness of 
such rule or action. This action may not 
be challenged later in proceedings to 
enforce its requirements. (See section 
307(b)(2).)

List of Subjects in 40 CFR Part 52 
Environmental protection, Air 

pollution control, Incorporation by 
reference, Intergovernmental relations, 
Nitrogen oxide, Ozone.

Dated: October 8, 2004. 
Norman Niedergang, 
Acting Regional Administrator, Region 5.

■ Part 52, chapter I, title 40 of the Code 
of Federal Regulations is amended as 
follows:

PART 52—[AMENDED]

■ 1. The authority citation for part 52 
continues to read as follows:

Authority: 42 U.S.C. 7401 et seq.

Subpart YY—Wisconsin

■ 2. Section 52.2570 is amended by 
adding paragraph (c)(111)to read as 
follows:

§ 52.2570 Identification of plan.

* * * * *
(c) * * *
(111) On May 25, 2004, Lloyd L. 

Eagan, Director, Wisconsin Department 
of Natural Resources, submitted a 
revision to its rule for control of 
nitrogen oxide emissions as a requested 
revision to the Wisconsin State 
Implementation Plan. The revision 
modifies language to clarify which 
sources are eligible to participate in the 
NOX emission averaging program to 
demonstrate compliance as part of the 
one-hour ozone attainment plan 
approved by EPA for the Milwaukee-
Racine ozone nonattainment area 
(Kenosha, Manitowoc, Milwaukee, 
Ozaukee, Racine, Sheboygan, 
Washington, and Waukesha counties). 
The rule revision also creates a separate 
categorical emission limit for new 
combustion turbines burning 
biologically derived gaseous fuels. The 
new NOX categorical limit for newly 
installed combustion turbines burning 
biologically derived fuel applies only to 
new sources located in Kenosha, 
Milwaukee, Ozaukee, Racine, 
Washington, and Waukesha counties in 
southeastern Wisconsin. 

(i) Incorporation by reference. 

(A) NR 428.02(1)and (1m); NR 
428.04(2)(g)(1); NR 428.04(2)(g)(4); and 
NR 428.06(2)(a) as published in the 
(Wisconsin) Register, December 2003, 
No.576 and effective January 1, 2004.

[FR Doc. 04–24914 Filed 11–9–04; 8:45 am] 
BILLING CODE 6560–50–P

ENVIRONMENTAL PROTECTION 
AGENCY

40 CFR Part 180

[OPP–2004–0329; FRL–7684–2]

Hexythiazox; Pesticide Tolerances for 
Emergency Exemptions

AGENCY: Environmental Protection 
Agency (EPA).
ACTION: Final rule.

SUMMARY: This regulation establishes 
time-limited tolerances for combined 
residues of hexythiazox (trans-5-(4-
chlorophenyl)-N-cyclohexyl-4-methyl-2-
oxothiazolidine-3-carboxamide) and its 
metabolites containing the (4-
chlorophenyl)-4-methyl-2-oxo-3-
thiazolidine moiety in or on field corn 
grain, stover, and fodder. This action is 
in response to EPA’s granting of an 
emergency exemption under section 18 
of the Federal Insecticide, Fungicide, 
and Rodenticide Act (FIFRA) 
authorizing use of the pesticide on field 
corn. This regulation establishes 
maximum permissible levels for 
residues of hexythiazox in these food 
commodities. The tolerances will expire 
and are revoked on December 31, 2007.
DATES: This regulation is effective 
November 10, 2004. Objections and 
requests for hearings must be received 
on or before January 10, 2005.
ADDRESSES: To submit a written 
objection or hearing request follow the 
detailed instructions as provided in 
Unit VII. of the SUPPLEMENTARY 
INFORMATION. EPA has established a 
docket for this action under docket 
identification (ID) number OPP–2004–
0329. All documents in the docket are 
listed in the EDOCKET index at http:/
/www.epa.gov/edocket. Although listed 
in the index, some information is not 
publicly available, i.e., CBI or other 
information whose disclosure is 
restricted by statute. Certain other 
material, such as copyrighted material, 
is not placed on the Internet and will be 
publicly available only in hard copy 
form. Publicly available docket 
materials are available either 
electronically in EDOCKET or in hard 
copy at the Public Information and 
Records Integrity Branch (PIRIB), Rm. 
119, Crystal Mall #2, 1801 S. Bell St., 

VerDate jul<14>2003 17:20 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00021 Fmt 4700 Sfmt 4700 E:\FR\FM\10NOR1.SGM 10NOR1



65074 Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Rules and Regulations 

Arlington, VA. This docket facility is 
open from 8:30 a.m. to 4 p.m., Monday 
through Friday, excluding legal 
holidays. The docket telephone number 
is (703) 305–5805.
FOR FURTHER INFORMATION CONTACT: 
Andrew Ertman, Registration Division 
(7505C), Office of Pesticide Programs, 
Environmental Protection Agency, 1200 
Pennsylvania Ave., NW., Washington, 
DC 20460–0001; telephone number: 
(703) 308–9367; e-mail address: sec-18-
mailbox@epa.gov.
SUPPLEMENTARY INFORMATION:

I. General Information

A. Does this Action Apply to Me?

You may be potentially affected by 
this action if you are an agricultural 
producer, food manufacturer, or 
pesticide manufacturer. Potentially 
affected entities may include, but are 
not limited to: 

• Crop production (NAICS 111) 
• Animal production (NAICS 112) 
• Food manufacturing (NAICS 311) 
• Pesticide manufacturing (NAICS 

32532) 
This listing is not intended to be 

exhaustive, but rather provides a guide 
for readers regarding entities likely to be 
affected by this action. Other types of 
entities not listed in this unit could also 
be affected. The North American 
Industrial Classification System 
(NAICS) codes have been provided to 
assist you and others in determining 
whether this action might apply to 
certain entities. If you have any 
questions regarding the applicability of 
this action to a particular entity, consult 
the person listed under FOR FURTHER 
INFORMATION CONTACT.

B. How Can I Access Electronic Copies 
of this Document and Other Related 
Information?

In addition to using EDOCKET (http:/
/www.epa.gov/edocket/), you may 
access this Federal Register document 
electronically through the EPA Internet 
under the ‘‘Federal Register’’ listings at 
http://www.epa.gov/fedrgstr/. A 
frequently updated electronic version of 
40 CFR part 180 is available at E-CFR 
Beta Site Two at http://
www.gpoaccess.gov/ecfr/.

II. Background and Statutory Findings

EPA, on its own initiative, in 
accordance with sections 408(e) and 
408(1)(6) of the Federal Food, Drug, and 
Cosmetic Act (FFDCA), 21 U.S.C. 346a, 
is establishing tolerances for combined 
residues of hexythiazox (trans-5-(4-
chlorophenyl)-N-cyclohexyl-4-methyl-2-
oxothiazolidine-3-carboxamide) and its 
metabolites containing the (4-

chlorophenyl)-4-methyl-2-oxo-3-
thiazolidine moiety in or on corn, field, 
grain at 0.05 ppm; corn, field, forage at 
2.0 ppm; and corn, field, stover at 2.0 
ppm. These tolerances will expire and 
are revoked on December 31, 2007. EPA 
will publish a document in the Federal 
Register to remove the revoked 
tolerances from the Code of Federal 
Regulations.

Section 408(l)(6) of the FFDCA 
requires EPA to establish a time-limited 
tolerance or exemption from the 
requirement for a tolerance for pesticide 
chemical residues in food that will 
result from the use of a pesticide under 
an emergency exemption granted by 
EPA under section 18 of FIFRA. Such 
tolerances can be established without 
providing notice or period for public 
comment. EPA does not intend for its 
actions on section 18 related tolerances 
to set binding precedents for the 
application of section 408 of the FFDCA 
and the new safety standard to other 
tolerances and exemptions. Section 
408(e) of the FFDCA allows EPA to 
establish a tolerance or an exemption 
from the requirement of a tolerance on 
its own initiative, i.e., without having 
received any petition from an outside 
party.

Section 408(b)(2)(A)(i) of the FFDCA 
allows EPA to establish a tolerance (the 
legal limit for a pesticide chemical 
residue in or on a food) only if EPA 
determines that the tolerance is ‘‘safe.’’ 
Section 408(b)(2)(A)(ii) of the FFDCA 
defines ‘‘safe’’ to mean that ‘‘there is a 
reasonable certainty that no harm will 
result from aggregate exposure to the 
pesticide chemical residue, including 
all anticipated dietary exposures and all 
other exposures for which there is 
reliable information.’’ This includes 
exposure through drinking water and in 
residential settings, but does not include 
occupational exposure. Section 
408(b)(2)(C) of the FFDCA requires EPA 
to give special consideration to 
exposure of infants and children to the 
pesticide chemical residue in 
establishing a tolerance and to ‘‘ensure 
that there is a reasonable certainty that 
no harm will result to infants and 
children from aggregate exposure to the 
pesticide chemical residue. . . .’’

Section 18 of the FIFRA authorizes 
EPA to exempt any Federal or State 
agency from any provision of FIFRA, if 
EPA determines that ‘‘emergency 
conditions exist which require such 
exemption.’’ This provision was not 
amended by the Food Quality Protection 
Act of 1996 (FQPA). EPA has 
established regulations governing such 
emergency exemptions in 40 CFR part 
166.

III. Emergency Exemption for 
Hexythiazox on Corn and FFDCA 
Tolerances

The applicant stated that the 
development of resistance in spider 
mite populations to the standard 
acaricide used to control mites has 
created an urgent and non-routine 
situation. EPA has authorized under 
FIFRA section 18 the use of hexythiazox 
on corn for control of Banks grass mite 
and two-spotted spider mite in Texas. 
After having reviewed the submission, 
EPA concurs that emergency conditions 
exist for this State.

As part of its assessment of this 
emergency exemption, EPA assessed the 
potential risks presented by residues of 
hexythiazox in or on field corn grain, 
stover, and fodder. In doing so, EPA 
considered the safety standard in 
section 408(b)(2) of the FFDCA, and 
EPA decided that the necessary 
tolerance under section 408(l)(6) of the 
FFDCA would be consistent with the 
safety standard and with FIFRA section 
18. Consistent with the need to move 
quickly on the emergency exemption in 
order to address an urgent non-routine 
situation and to ensure that the resulting 
food is safe and lawful, EPA is issuing 
these tolerances without notice and 
opportunity for public comment as 
provided in section 408(l)(6) of the 
FFDCA. Although these tolerances will 
expire and are revoked on December 31, 
2007, under section 408(l)(5) of the 
FFDCA, residues of the pesticide not in 
excess of the amounts specified in the 
tolerances remaining in or on field corn 
grain, stover, and fodder after that date 
will not be unlawful, provided the 
pesticide is applied in a manner that 
was lawful under FIFRA, and the 
residues do not exceed levels that were 
authorized by these tolerances at the 
time of that application. EPA will take 
action to revoke these tolerances earlier 
if any experience with, scientific data 
on, or other relevant information on this 
pesticide indicate that the residues are 
not safe.

Because these tolerances are being 
approved under emergency conditions, 
EPA has not made any decisions about 
whether hexythiazox meets EPA’s 
registration requirements for use on 
corn or whether permanent tolerances 
for this use would be appropriate. 
Under these circumstances, EPA does 
not believe that these tolerances serve as 
a basis for registration of hexythiazox by 
a State for special local needs under 
FIFRA section 24(c). Nor do these 
tolerances serve as the basis for any 
State other than Texas to use this 
pesticide on this crop under section 18 
of FIFRA without following all 
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provisions of EPA’s regulations 
implementing FIFRA section 18 as 
identified in 40 CFR part 166. For 
additional information regarding the 
emergency exemption for hexythiazox, 
contact the Agency’s Registration 
Division at the address provided under 
FOR FURTHER INFORMATION CONTACT.

IV. Aggregate Risk Assessment and 
Determination of Safety

EPA performs a number of analyses to 
determine the risks from aggregate 
exposure to pesticide residues. For 
further discussion of the regulatory 
requirements of section 408 of the 
FFDCA and a complete description of 
the risk assessment process, see the final 
rule on Bifenthrin Pesticide Tolerances 
(62 FR 62961, November 26, 1997) 
(FRL–5754–7).

Consistent with section 408(b)(2)(D) 
of the FFDCA, EPA has reviewed the 
available scientific data and other 
relevant information in support of this 
action. EPA has sufficient data to assess 
the hazards of hexythiazox and to make 
a determination on aggregate exposure, 
consistent with section 408(b)(2) of the 
FFDCA, for time-limited tolerances for 
combined residues of hexythiazox 
(trans-5-(4-chlorophenyl)-N-cyclohexyl-
4-methyl-2-oxothiazolidine-3-
carboxamide) and its metabolites 
containing the (4-chlorophenyl)-4-
methyl-2-oxo-3-thiazolidine moiety in 
or on corn, field, grain at 0.05 ppm; 
corn, field, forage at 2.0 ppm; and corn, 

field, stover at 2.0 ppm. EPA’s 
assessment of the dietary exposures and 
risks associated with establishing the 
tolerance follows.

A. Toxicological Endpoints

The dose at which no observed 
adverse effect level (the NOAEL) from 
the toxicology study identified as 
appropriate for use in risk assessment is 
used to estimate the toxicological 
endpoint. However, the lowest dose at 
which adverse effects of concern are 
identified (the lowest observed adverse 
effect level (LOAEL)) is sometimes used 
for risk assessment if NOAEL was 
achieved in the toxicology study 
selected. An uncertainty factor (UF) is 
applied to reflect uncertainties inherent 
in the extrapolation from laboratory 
animal data to humans and in the 
variations in sensitivity among members 
of the human population as well as 
other unknowns. An UF of 100 is 
routinely used, 10X to account for 
interspecies differences and 10X for 
intraspecies differences.

For dietary risk assessment (other 
than cancer) the Agency uses the UF to 
calculate an acute or chronic reference 
dose (aRfD or cRfD) where the RfD is 
equal to the NOAEL divided by the 
appropriate UF (RfD = NOAEL/UF). 
Where an additional safety factor is 
retained due to concerns unique to the 
FQPA, this additional factor is applied 
to the RfD by dividing the RfD by such 
additional factor. The acute or chronic 

Population Adjusted Dose (aPAD or 
cPAD) is a modification of the RfD to 
accommodate this type of FQPA SF.

For non-dietary risk assessments 
(other than cancer) the UF is used to 
determine the level of concern (LOC). 
For example, when 100 is the 
appropriate UF (10X to account for 
interspecies differences and 10X for 
intraspecies differences) the LOC is 100. 
To estimate risk, a ratio of the NOAEL 
to exposures (margin of exposure (MOE) 
= NOAEL/exposure) is calculated and 
compared to the LOC.

The linear default risk methodology 
(Q*) is the primary method currently 
used by the Agency to quantify 
carcinogenic risk. The Q* approach 
assumes that any amount of exposure 
will lead to some degree of cancer risk. 
A Q* is calculated and used to estimate 
risk which represents a probability of 
occurrence of additional cancer cases 
(e.g., risk is expressed as 1 x10-6 or one 
in a million). Under certain specific 
circumstances, MOE calculations will 
be used for the carcinogenic risk 
assessment. In this non-linear approach, 
a ‘‘point of departure’’ is identified 
below which carcinogenic effects are 
not expected. The point of departure is 
typically a NOAEL based on an 
endpoint related to cancer effects 
though it may be a different value 
derived from the dose response curve. 
To estimate risk, a ratio of the point of 
departure to exposure (MOEcancer = point 
of departure/exposures) is calculated.

TABLE 1.—SUMMARY OF TOXICOLOGICAL DOSE AND ENDPOINTS FOR HEXYTHIAZOX FOR USE IN HUMAN RISK 
ASSESSMENT

Exposure Scenario Dose Used in Risk Assessment, 
UF 

FQPA SF and Endpoint for Risk 
Assessment Study and Toxicological Effects 

Acute dietary females (13-50 
years of age)

Developmental NOAEL = 240 
mg/kg/day  

UF = 100
Acute RfD = 2.4 mg/kg/day

FQPA SF = 1X  
aPAD= acute RfD/FQPA SF 

= 2.4 mg/kg/day

Developmental toxicity study 
- rat  

Developmental LOAEL = 720 
mg/kg/day based on de-
layed ossification

Acute dietary (general popu-
lation including infants and 
children)

A dose and endpoint attributable to a single exposure were not identified from the available 
oral toxicity studies, including maternal toxicity in the developmental toxicity studies.

Chronic dietary (all popu-
lations)

NOAEL= 2.5 mg/kg/day  
UF = 100 chronic
RfD= 0.025 mg/kg/day

FQPA SF = 1X  
cPAD= chronic RfD/FQPA 

SF = 0.025 mg/kg/day  

One–Year toxicity feeding 
study - dog  

LOAEL = 12.5 mg/kg/day 
based on increased abso-
lute and relative adrenal 
weights and associated ad-
renal histopathology

Cancer (oral, dermal, inhala-
tion)

Category C (possible human 
carcinogen)

Q1* = 2.22 x 10-2 Increases in incidence of ma-
lignant and combined be-
nign/malignant liver tumors 
in mice
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B. Exposure Assessment

1. Dietary exposure from food and 
feed uses. Tolerances have been 
established (40 CFR 180.448) for the 
combined of hexythiazox, in or on a 
variety of raw agricultural commodities. 
Risk assessments were conducted by 
EPA to assess dietary exposures from 
hexythiazox in food as follows:

i. Acute exposure. Acute dietary risk 
assessments are performed for a food-
use pesticide if a toxicological study has 
indicated the possibility of an effect of 
concern occurring as a result of a 1 day 
or single exposure. The Dietary 
Exposure Evaluation Model (DEEMTM) 
analysis evaluated the individual food 
consumption as reported by 
respondents in the United States 
Department of Agriculture (USDA) 
1994–1996, and 1998 nationwide 
Continuing Surveys of Food Intake by 
Individuals (CSFII) and accumulated 
exposure to the chemical for each 
commodity. Published and proposed 
tolerance level residues were used. 
Default and specially assigned 
processing factors were assumed for all 
commodities.

ii. Chronic exposure. In conducting 
this chronic dietary risk assessment, the 
DEEMTM analysis evaluated the 
individual food consumption as 
reported by respondents in the USDA 
1994–1996, and 1998 nationwide CSFII 
and accumulated exposure to the 
chemical for each commodity. The 
following assumptions were made for 
the chronic exposure assessments: 
Partially refined, deterministic 
assessment using tolerance-level residue 
or anticipated residues, average 
weighted percent crop treated (% CT) 
information and modified DEEMTM 
(version 2.0) processing factors for some 
commodities based on guideline 
processing studies.

iii. Cancer. The Agency believes that 
pesticidal use of hexythiazox is likely to 
pose a carcinogenic hazard to humans. 
Thus, a cancer dietary risk assessment is 
required. Hexythiazox was classified by 
the Agency as a ‘‘Group C’’ - possible 
human carcinogen-chemical. It has been 
assigned a Q1* = 2.22 x 10-2 milligrams/
kilogram/day (mg/kg/day) for purposes 
of risk assessment. The estimated 
exposure of the U.S. population (total) 
to hexythiazox is 3.0 x 10–5 mg/kg/day.

iv. Anticipated residue and PCT 
information. Section 408(b)(2)(E) of the 
FFDCA authorizes EPA to use available 
data and information on the anticipated 
residue levels of pesticide residues in 
food and the actual levels of pesticide 
chemicals that have been measured in 
food. If EPA relies on such information, 
EPA must require that data be provided 

5 years after the tolerance is established, 
modified, or left in effect, demonstrating 
that the levels in food are not above the 
levels anticipated. Following the initial 
data submission, EPA is authorized to 
require similar data on a time frame it 
deems appropriate. As required by 
section 408(b)(2)(E) of the FFDCA, EPA 
will issue a Data Call-In for information 
relating to anticipated residues to be 
submitted no later than 5 years from the 
date of issuance of this tolerance.

Section 408(b)(2)(F) of the FFDCA 
states that the Agency may use data on 
the actual percent of food treated for 
assessing chronic dietary risk only if the 
Agency can make the following 
findings: Condition 1, that the data used 
are reliable and provide a valid basis to 
show what percentage of the food 
derived from such crop is likely to 
contain such pesticide residue; 
Condition 2, that the exposure estimate 
does not underestimate exposure for any 
significant subpopulation group; and 
Condition 3, if data are available on 
pesticide use and food consumption in 
a particular area, the exposure estimate 
does not understate exposure for the 
population in such area. In addition, the 
Agency must provide for periodic 
evaluation of any estimates used. To 
provide for the periodic evaluation of 
the estimate of PCT as required by 
section 408(b)(2)(F) of the FFDCA, EPA 
may require registrants to submit data 
on PCT.

The Agency used PCT information as 
follows:

Almond nutmeat, 2%; pecans, <1%; 
other nutmeat, <1%; almond hulls, 2%; 
apricots, 2%; cherries, <1%; peaches, 
1%; nectarines, 2%; plum, 1%; plum, 
prune, fresh, <1%; plum, prune, dried, 
<1%; caneberry crop subgroup, 15%; 
spearmint tops, 5%; peppermint, tops, 
5%; undelinted cottonseed, 1%; 
cottonseed meal, 1%; refined cottonseed 
oil, 1%; apples, 4%; apple juice, 4%; 
wet apple pomace, 4%; pears, 3%; hops, 
45%; dates, 45%; strawberries, 14%.

The Agency believes that the three 
conditions listed above have been met. 
With respect to Condition 1, PCT 
estimates are derived from Federal and 
private market survey data, which are 
reliable and have a valid basis. EPA uses 
a weighted average PCT for chronic 
dietary exposure estimates. This 
weighted average PCT figure is derived 
by averaging State-level data for a 
period of up to 10 years, and weighting 
for the more robust and recent data. A 
weighted average of the PCT reasonably 
represents a person’s dietary exposure 
over a lifetime, and is unlikely to 
underestimate exposure to an individual 
because of the fact that pesticide use 
patterns (both regionally and nationally) 

tend to change continuously over time, 
such that an individual is unlikely to be 
exposed to more than the average PCT 
over a lifetime. For acute dietary 
exposure estimates, EPA uses an 
estimated maximum PCT. The exposure 
estimates resulting from this approach 
reasonably represent the highest levels 
to which an individual could be 
exposed, and are unlikely to 
underestimate an individual’s acute 
dietary exposure. The Agency is 
reasonably certain that the percentage of 
the food treated is not likely to be an 
underestimation. As to Conditions 2 and 
3, regional consumption information 
and consumption information for 
significant subpopulations is taken into 
account through EPA’s computer-based 
model for evaluating the exposure of 
significant subpopulations including 
several regional groups. Use of this 
consumption information in EPA’s risk 
assessment process ensures that EPA’s 
exposure estimate does not understate 
exposure for any significant 
subpopulation group and allows the 
Agency to be reasonably certain that no 
regional population is exposed to 
residue levels higher than those 
estimated by the Agency. Other than the 
data available through national food 
consumption surveys, EPA does not 
have available information on the 
regional consumption of food to which 
hexythiazox may be applied in a 
particular area.

2. Dietary exposure from drinking 
water. The Agency lacks sufficient 
monitoring exposure data to complete a 
comprehensive dietary exposure 
analysis and risk assessment for 
hexythiazox in drinking water. Because 
the Agency does not have 
comprehensive monitoring data, 
drinking water concentration estimates 
are made by reliance on simulation or 
modeling taking into account data on 
the physical characteristics of 
hexythiazox.

The Agency uses the Generic 
Estimated Environmental Concentration 
(GENEEC) or the Pesticide Root Zone/
Exposure Analysis Modeling System 
(PRZM/EXAMS) to estimate pesticide 
concentrations in surface water and SCI-
GROW, which predicts pesticide 
concentrations in ground water. In 
general, EPA will use GENEEC (a Tier 
1 model) before using PRZM/EXAMS (a 
Tier 2 model) for a screening-level 
assessment for surface water. The 
GENEEC model is a subset of the PRZM/
EXAMS model that uses a specific high-
end runoff scenario for pesticides. 
GENEEC incorporates a farm pond 
scenario, while PRZM/EXAMS 
incorporate an index reservoir 
environment in place of the previous 
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pond scenario. The PRZM/EXAMS 
model includes a percent crop (PC) area 
factor as an adjustment to account for 
the maximum PC coverage within a 
watershed or drainage basin.

None of these models include 
consideration of the impact processing 
(mixing, dilution, or treatment) of raw 
water for distribution as drinking water 
would likely have on the removal of 
pesticides from the source water. The 
primary use of these models by the 
Agency at this stage is to provide a 
coarse screen for sorting out pesticides 
for which it is highly unlikely that 
drinking water concentrations would 
ever exceed human health levels of 
concern.

Since the models used are considered 
to be screening tools in the risk 
assessment process, the Agency does 
not use estimated environmental 
concentrations (EECs) from these 
models to quantify drinking water 
exposure and risk as a %RfD or %PAD. 
Instead drinking water levels of 
comparison (DWLOCs) are calculated 
and used as a point of comparison 
against the model estimates of a 
pesticide’s concentration in water. 
DWLOCs are theoretical upper limits on 
a pesticide’s concentration in drinking 
water in light of total aggregate exposure 
to a pesticide in food, and from 
residential uses. Since DWLOCs address 
total aggregate exposure to hexythiazox, 
they are further discussed in the 
aggregate risk sections below.

Based on the GENEEC and SCI-GROW 
models, the EECs of hexythiazox for 
acute exposures are estimated to be 1.81 
parts per billion (ppb) for surface water 
and 0.009 ppb for ground water. The 
EECs for chronic exposures are 
estimated to be 0.91 ppb for surface 
water and 0.009 ppb for ground water.

3. From non-dietary exposure. The 
term ‘‘residential exposure’’ is used in 
this document to refer to non-
occupational, non-dietary exposure 
(e.g., for lawn and garden pest control, 
indoor pest control, termiticides, and 
flea and tick control on pets).

Hexythiazox is not registered for use 
on any sites that would result in 
residential exposure.

4. Cumulative exposure to substances 
with a common mechanism of toxicity. 
Section 408(b)(2)(D)(v) of the FFDCA 
requires that, when considering whether 
to establish, modify, or revoke a 
tolerance, the Agency consider 
‘‘available information’’ concerning the 
cumulative effects of a particular 
pesticide’s residues and ‘‘other 
substances that have a common 
mechanism of toxicity.’’

EPA does not have, at this time, 
available data to determine whether 

hexythiazox has a common mechanism 
of toxicity with other substances or how 
to include this pesticide in a cumulative 
risk assessment. Unlike other pesticides 
for which EPA has followed a 
cumulative risk approach based on a 
common mechanism of toxicity, 
hexythiazox does not appear to produce 
a toxic metabolite produced by other 
substances. For the purposes of this 
tolerance action, therefore, EPA has not 
assumed that hexythiazox has a 
common mechanism of toxicity with 
other substances. For information 
regarding EPA’s efforts to determine 
which chemicals have a common 
mechanism of toxicity and to evaluate 
the cumulative effects of such 
chemicals, see the final rule for 
Bifenthrin Pesticide Tolerances (62 FR 
62961, November 26, 1997).

C. Safety Factor for Infants and Children

1. In general. Section 408 of the 
FFDCA provides that EPA shall apply 
an additional tenfold margin of safety 
for infants and children in the case of 
threshold effects to account for prenatal 
and postnatal toxicity and the 
completeness of the data base on 
toxicity and exposure unless EPA 
determines that a different margin of 
safety will be safe for infants and 
children. Margins of safety are 
incorporated into EPA risk assessments 
either directly through use of a MOE 
analysis or through using uncertainty 
(safety) factors in calculating a dose 
level that poses no appreciable risk to 
humans.

2. Developmental toxicity studies—a. 
rats. In the rat developmental study, the 
maternal (systemic) NOEL was 240 mg/
kg/day. The maternal LOEL of 720 mg/
kg/day was based on decreased food 
consumption and decreased body 
weight. The developmental (fetal) NOEL 
was 240 mg/kg/day. The developmental 
LOEL was based on slight delayed 
ossification.

b. Rabbits. In the rabbit 
developmental toxicity study, the 
maternal (systemic) NOEL was 1,080 
mg/kg/day at the highest dose tested 
(HDT). The developmental (fetal) NOEL 
was 1,080 mg/kg/day at the HDT.

3. Reproductive toxicity study—rats. 
In the 2-generation reproductive toxicity 
study in rats, the parental (systemic) 
NOEL was 20 mg/kg/day. The LOEL of 
120 mg/kg/day was based on decreased 
body weight and decreased food 
consumption. The developmental NOEL 
was 20 mg/kg/day. The developmental 
LOEL of 120 mg/kg/day was based on 
decreased body weight and delayed 
maturation. The reproductive NOEL was 
120 mg/kg/day at the HDT.

4. Prenatal and postnatal sensitivity. 
The prenatal and postnatal toxicology 
data base for hexythiazox is complete 
with respect to current toxicological 
data requirements. There are no prenatal 
or postnatal toxicity concerns for infants 
and children, based on the results of the 
rat and rabbit developmental toxicity 
studies and the 2-generation rat 
reproductive toxicity study. In the 
developmental study in rats, the 
developmental NOEL and LOEL is the 
same as the maternal NOEL and LOEL 
demonstrating that no extra-sensitivity 
for infants and children is present. In 
rabbits, there are no maternal or 
developmental effects up to the limit 
dose of 1,080 mg/kg/day HDT. In the 2-
generation reproductive toxicity study 
in rats, there are no pup effects at doses 
below maternal effects and the common 
effects in both pups and parental 
animals decreased body weight also 
demonstrates that there is no extra-
sensitivity for infants and children.

5. Conclusion. Based on the above, 
EPA concludes that reliable data 
support use of the standard 100-fold 
uncertainty factor and that the 10x 
FQPA safety factor be removed since the 
hazard and exposure assessments do not 
indicate a concern for potential risk to 
infants and children.

D. Aggregate Risks and Determination of 
Safety

To estimate total aggregate exposure 
to a pesticide from food, drinking water, 
and residential uses, the Agency 
calculates DWLOCs which are used as a 
point of comparison against the model 
estimates of a pesticide’s concentration 
in water (EECs). DWLOC values are not 
regulatory standards for drinking water. 
DWLOCs are theoretical upper limits on 
a pesticide’s concentration in drinking 
water in light of total aggregate exposure 
to a pesticide in food and residential 
uses. In calculating a DWLOC, the 
Agency determines how much of the 
acceptable exposure (i.e., the PAD) is 
available for exposure through drinking 
water e.g., allowable chronic water 
exposure (mg/kg/day) = cPAD - (average 
food + chronic non-dietary, non-
occupational exposure). This allowable 
exposure through drinking water is used 
to calculate a DWLOC.

A DWLOC will vary depending on the 
toxic endpoint, drinking water 
consumption, and body weights. Default 
body weights and consumption values 
as used by the USEPA Office of Water 
are used to calculate DWLOCs: 2 liter 
(L)/70 kg (adult male), 2L/60 kg (adult 
female), and 1L/10 kg (child). Default 
body weights and drinking water 
consumption values vary on an 
individual basis. This variation will be 
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taken into account in more refined 
screening-level and quantitative 
drinking water exposure assessments. 
Different populations will have different 
DWLOCs. Generally, a DWLOC is 
calculated for each type of risk 
assessment used: Acute, short-term, 
intermediate-term, chronic, and cancer.

When EECs for surface water and 
ground water are less than the 
calculated DWLOCs, EPA concludes 
with reasonable certainty that exposures 
to hexythiazox in drinking water (when 
considered along with other sources of 
exposure for which EPA has reliable 

data) would not result in unacceptable 
levels of aggregate human health risk at 
this time. Because EPA considers the 
aggregate risk resulting from multiple 
exposure pathways associated with a 
pesticide’s uses, levels of comparison in 
drinking water may vary as those uses 
change. If new uses are added in the 
future, EPA will reassess the potential 
impacts of hexythiazox on drinking 
water as a part of the aggregate risk 
assessment process.

1. Acute risk. Using the exposure 
assumptions discussed in this unit for 
acute exposure, the acute dietary 

exposure from food to hexythiazox will 
occupy 0.12 of the aPAD for females 13–
49 years old, the population sub-group 
of concern. In addition, despite the 
potential for acute dietary exposure to 
hexythiazox in drinking water, after 
calculating DWLOCs and comparing 
them to conservative model EECs of 
hexythiazox in surfacewater and ground 
water, EPA does not expect the 
aggregate exposure to exceed 100% of 
the aPAD, as shown in the following 
Table 2:

TABLE 2.—AGGREGATE RISK ASSESSMENT FOR ACUTE EXPOSURE TO HEXYTHIAZOX

Population Subgroup aPAD (mg/
kg) 

% aPAD 
(Food) 

Surface 
Water EEC 

(ppb) 

Ground 
Water EEC 

(ppb) 

Acute 
DWLOC 

(ppb) 

Females (13-49 years old) 2.4 0.12 1.81 0.009 72,000

2. Chronic risk. Using the exposure 
assumptions described in this unit for 
chronic exposure, EPA has concluded 
that exposure to hexythiazox from food 
will utilize 0.1% of the cPAD for the 
U.S. population, 0.2% of the cPAD for 
all infants, and 0.4% of the cPAD for 

children 1–5 years old. There are no 
residential uses for hexythiazox that 
result in chronic residential exposure to 
hexythiazox. In addition, despite the 
potential for chronic dietary exposure to 
hexythiazox in drinking water, after 
calculating DWLOCs and comparing 

them to conservative model EECs of 
hexythiazox in surface water and 
ground water, EPA does not expect the 
aggregate exposure to exceed 100% of 
the cPAD, as shown in the following 
Table 3:

TABLE 3.—AGGREGATE RISK ASSESSMENT FOR CHRONIC (NON-CANCER) EXPOSURE TO HEXYTHIAZOX

Population Subgroup cPAD mg/
kg/day 

% cPAD 
(Food) 

Surface 
Water EEC 

(ppb) 

Ground 
Water EEC 

(ppb) 

Chronic 
DWLOC 

(ppb) 

General U.S. population 0.025 0.1 0.910 0.009 870

All Infants (< 1 year old) 0.025 0.2 0.910 0.009 250

Children (1-2 years old) 0.025 0.4 0.910 0.009 250

Females (13-49 years old) 0.025 0.1 0.910 0.009 750

Youth (13-19 years old) 0.025 0.1 0.910 0.009 750

Adults (20-49 years old) 0.025 0.1 0.910 0.009 870

3. Short-term risk. Short-term 
aggregate exposure takes into account 
residential exposure plus chronic 
exposure to food and water (considered 
to be a background exposure level).

Hexythiazox is not registered for use 
on any sites that would result in 
residential exposure. Therefore, the 
aggregate risk is the sum of the risk from 
food and water, which were previously 
addressed.

4. Intermediate-term risk. 
Intermediate-term aggregate exposure 
takes into account non-dietary, non-
occupational exposure plus chronic 
exposure to food and water (considered 
to be a background exposure level).

Hexythiazox is not registered for use 
on any sites that would result in 

residential exposure. Therefore, the 
aggregate risk is the sum of the risk from 
food and water, which were previously 
addressed.

5. Aggregate cancer risk for U.S. 
population. Chronic (cancer) aggregate 
risk estimates are below the Agency’s 
level of concern. A partially refined 
analysis was performed using 
anticipated residue levels for most 
crops, processing factors where 
applicable, and PCT or anticipated 
market share information for all crops. 
The chronic cancer analysis applied to 
the U.S. population only. The 
carcinogenic risk estimate (food only) 
for the general U.S. population was 6.6 
x 10-7. The Agency’s level of concern is 
for risks that exceed 1 x 10-6. Thus, the 

estimated dietary cancer risk to the U.S. 
population associated with the existing 
and pending uses is below the level the 
Agency generally considers negligible 
for excess lifetime cancer risk.

The surface water and ground water 
EECs were used to compare against 
back-calculated DWLOCs for aggregate 
risk assessments. For the carcinogenic 
risk scenario, the DWLOC is 3.675 ppb 
for the U.S population. For ground 
water and surface water, the EECs for 
hexythiazox are less than EPA’s 
DWLOCs for hexythiazox in drinking 
water as a contribution to carcinogenic 
aggregate exposure. Therefore, EPA 
concludes with reasonable certainty that 
residues of hexythiazox in drinking 
water do not contribute significantly to 
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the carcinogenic aggregate human- 
health risk at the present time.

6. Determination of safety. Based on 
these risk assessments, EPA concludes 
that there is a reasonable certainty that 
no harm will result to the general 
population, and to infants and children 
from aggregate exposure to hexythiazox 
residues.

V. Other Considerations

A. Analytical Enforcement Methodology

Adequate enforcement methodology 
(example—gas chromatography) is 
available to enforce the tolerance 
expression. The method may be 
requested from: Chief, Analytical 
Chemistry Branch, Environmental 
Science Center, 701 Mapes Rd., Ft. 
Meade, MD 20755–5350; telephone 
number: (410) 305–2905; e-mail address: 
residuemethods@epa.gov.

B. International Residue Limits

There are no international residues 
limits for hexythiazox on field corn, and 
therefore, this is not an issue.

VI. Conclusion

Therefore, the tolerances are 
established for combined residues of 
hexythiazox (trans-5-(4-chlorophenyl)-
N-cyclohexyl-4-methyl-2-
oxothiazolidine-3-carboxamide) and its 
metabolites containing the (4-
chlorophenyl)-4-methyl-2-oxo-3-
thiazolidine moiety in or on corn, field, 
grain at 0.05 ppm; corn, field, forage at 
2.0 ppm; and corn, field, stover at 2.0 
ppm.

VII. Objections and Hearing Requests

Under section 408(g) of the FFDCA, as 
amended by the FQPA, any person may 
file an objection to any aspect of this 
regulation and may also request a 
hearing on those objections. The EPA 
procedural regulations which govern the 
submission of objections and requests 
for hearings appear in 40 CFR part 178. 
Although the procedures in those 
regulations require some modification to 
reflect the amendments made to the 
FFDCA by the FQPA, EPA will continue 
to use those procedures, with 
appropriate adjustments, until the 
necessary modifications can be made. 
The new section 408(g) of the FFDCA 
provides essentially the same process 
for persons to ‘‘object’’ to a regulation 
for an exemption from the requirement 
of a tolerance issued by EPA under new 
section 408(d) of the FFDCA, as was 
provided in the old sections 408 and 
409 of the FFDCA. However, the period 
for filing objections is now 60 days, 
rather than 30 days.

A. What Do I Need to Do to File an 
Objection or Request a Hearing?

You must file your objection or 
request a hearing on this regulation in 
accordance with the instructions 
provided in this unit and in 40 CFR part 
178. To ensure proper receipt by EPA, 
you must identify docket identification 
(ID) number OPP–2004–0329 in the 
subject line on the first page of your 
submission. All requests must be in 
writing, and must be mailed or 
delivered to the Hearing Clerk on or 
before January 10, 2005.

1. Filing the request. Your objection 
must specify the specific provisions in 
the regulation that you object to, and the 
grounds for the objections (40 CFR 
178.25). If a hearing is requested, the 
objections must include a statement of 
the factual issues(s) on which a hearing 
is requested, the requestor’s contentions 
on such issues, and a summary of any 
evidence relied upon by the objector (40 
CFR 178.27). Information submitted in 
connection with an objection or hearing 
request may be claimed confidential by 
marking any part or all of that 
information as CBI. Information so 
marked will not be disclosed except in 
accordance with procedures set forth in 
40 CFR part 2. A copy of the 
information that does not contain CBI 
must be submitted for inclusion in the 
public record. Information not marked 
confidential may be disclosed publicly 
by EPA without prior notice.

Mail your written request to: Office of 
the Hearing Clerk (1900L), 
Environmental Protection Agency, 1200 
Pennsylvania Ave., NW., Washington, 
DC 20460–0001. You may also deliver 
your request to the Office of the Hearing 
Clerk in Suite 350, 1099 14th St., NW., 
Washington, DC 20005. The Office of 
the Hearing Clerk is open from 8 a.m. 
to 4 p.m., Monday through Friday, 
excluding legal holidays. The telephone 
number for the Office of the Hearing 
Clerk is (202) 564–6255.

2. Tolerance fee payment. If you file 
an objection or request a hearing, you 
must also pay the fee prescribed by 40 
CFR 180.33(i) or request a waiver of that 
fee pursuant to 40 CFR 180.33(m). You 
must mail the fee to: EPA Headquarters 
Accounting Operations Branch, Office 
of Pesticide Programs, P.O. Box 
360277M, Pittsburgh, PA 15251. Please 
identify the fee submission by labeling 
it ‘‘Tolerance Petition Fees.’’

EPA is authorized to waive any fee 
requirement ‘‘when in the judgement of 
the Administrator such a waiver or 
refund is equitable and not contrary to 
the purpose of this subsection.’’ For 
additional information regarding the 
waiver of these fees, you may contact 

James Tompkins by phone at (703) 305–
5697, by e-mail at 
tompkins.jim@epa.gov, or by mailing a 
request for information to Mr. Tompkins 
at Registration Division (7505C), Office 
of Pesticide Programs, Environmental 
Protection Agency, 1200 Pennsylvania 
Ave., NW., Washington, DC 20460–
0001.

If you would like to request a waiver 
of the tolerance objection fees, you must 
mail your request for such a waiver to: 
James Hollins, Information Resources 
and Services Division (7502C), Office of 
Pesticide Programs, Environmental 
Protection Agency, 1200 Pennsylvania 
Ave., NW., Washington, DC 20460–
0001.

3.Copies for the Docket. In addition to 
filing an objection or hearing request 
with the Hearing Clerk as described in 
Unit VII.A., you should also send a copy 
of your request to the PIRIB for its 
inclusion in the official record that is 
described in ADDRESSES. Mail your 
copies, identified by the docket ID 
number OPP–2004–0329, to: Public 
Information and Records Integrity 
Branch, Information Resources and 
Services Division (7502C), Office of 
Pesticide Programs, Environmental 
Protection Agency, 1200 Pennsylvania 
Ave., NW., Washington, DC 20460–
0001. In person or by courier, bring a 
copy to the location of the PIRIB 
described in ADDRESSES. You may also 
send an electronic copy of your request 
via e-mail to: opp-docket@epa.gov. 
Please use an ASCII file format and 
avoid the use of special characters and 
any form of encryption. Copies of 
electronic objections and hearing 
requests will also be accepted on disks 
in WordPerfect 6.1/8.0 or ASCII file 
format. Do not include any CBI in your 
electronic copy. You may also submit an 
electronic copy of your request at many 
Federal Depository Libraries.

B. When Will the Agency Grant a 
Request for a Hearing?

A request for a hearing will be granted 
if the Administrator determines that the 
material submitted shows the following: 
There is a genuine and substantial issue 
of fact; there is a reasonable possibility 
that available evidence identified by the 
requestor would, if established resolve 
one or more of such issues in favor of 
the requestor, taking into account 
uncontested claims or facts to the 
contrary; and resolution of the factual 
issues(s) in the manner sought by the 
requestor would be adequate to justify 
the action requested (40 CFR 178.32).
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VIII. Statutory and Executive Order 
Reviews

This final rule establishes time-
limited tolerances under section 408 of 
the FFDCA. The Office of Management 
and Budget (OMB) has exempted these 
types of actions from review under 
Executive Order 12866, entitled 
Regulatory Planning and Review (58 FR 
51735, October 4, 1993). Because this 
rule has been exempted from review 
under Executive Order 12866 due to its 
lack of significance, this rule is not 
subject to Executive Order 13211, 
Actions Concerning Regulations That 
Significantly Affect Energy Supply, 
Distribution, or Use (66 FR 28355, May 
22, 2001). This final rule does not 
contain any information collections 
subject to OMB approval under the 
Paperwork Reduction Act (PRA), 44 
U.S.C. 3501 et seq., or impose any 
enforceable duty or contain any 
unfunded mandate as described under 
Title II of the Unfunded Mandates 
Reform Act of 1995 (UMRA) (Public 
Law 104–4). Nor does it require any 
special considerations under Executive 
Order 12898, entitled Federal Actions to 
Address Environmental Justice in 
Minority Populations and Low-Income 
Populations (59 FR 7629, February 16, 
1994); or OMB review or any Agency 
action under Executive Order 13045, 
entitled Protection of Children from 
Environmental Health Risks and Safety 
Risks (62 FR 19885, April 23, 1997). 
This action does not involve any 
technical standards that would require 
Agency consideration of voluntary 
consensus standards pursuant to section 
12(d) of the National Technology 
Transfer and Advancement Act of 1995 
(NTTAA), Public Law 104—113, section 
12(d) (15 U.S.C. 272 note). Since 
tolerances and exemptions that are 
established on the basis of a FIFRA 
section 18 exemption under section 408 
of the FFDCA, such as the tolerances in 
this final rule, do not require the 
issuance of a proposed rule, the 
requirements of the Regulatory 
Flexibility Act (RFA) (5 U.S.C. 601 et 
seq.) do not apply. In addition, the 
Agency has determined that this action 
will not have a substantial direct effect 
on States, on the relationship between 
the national government and the States, 

or on the distribution of power and 
responsibilities among the various 
levels of government, as specified in 
Executive Order 13132, entitled 
Federalism (64 FR 43255, August 10, 
1999). Executive Order 13132 requires 
EPA to develop an accountable process 
to ensure ‘‘meaningful and timely input 
by State and local officials in the 
development of regulatory policies that 
have federalism implications.’’ ‘‘Policies 
that have federalism implications’’ is 
defined in the Executive Order to 
include regulations that have 
‘‘substantial direct effects on the States, 
on the relationship between the national 
government and the States, or on the 
distribution of power and 
responsibilities among the various 
levels of government.’’ This final rule 
directly regulates growers, food 
processors, food handlers, and food 
retailers, not States. This action does not 
alter the relationships or distribution of 
power and responsibilities established 
by Congress in the preemption 
provisions of section 408(n)(4) of the 
FFDCA. For these same reasons, the 
Agency has determined that this rule 
does not have any ‘‘tribal implications’’ 
as described in Executive Order 13175, 
entitled Consultation and Coordination 
with Indian Tribal Governments (65 FR 
67249, November 6, 2000). Executive 
Order 13175, requires EPA to develop 
an accountable process to ensure 
‘‘meaningful and timely input by tribal 
officials in the development of 
regulatory policies that have tribal 
implications.’’ ‘‘Policies that have tribal 
implications’’ is defined in the 
Executive Order to include regulations 
that have ‘‘substantial direct effects on 
one or more Indian tribes, on the 
relationship between the Federal 
Government and the Indian tribes, or on 
the distribution of power and 
responsibilities between the Federal 
Government and Indian tribes.’’ This 
rule will not have substantial direct 
effects on tribal governments, on the 
relationship between the Federal 
Government and Indian tribes, or on the 
distribution of power and 
responsibilities between the Federal 
Government and Indian tribes, as 
specified in Executive Order 13175. 
Thus, Executive Order 13175 does not 
apply to this rule.

IX. Congressional Review Act

The Congressional Review Act, 5 
U.S.C. 801 et seq., as added by the Small 
Business Regulatory Enforcement 
Fairness Act of 1996, generally provides 
that before a rule may take effect, the 
agency promulgating the rule must 
submit a rule report, which includes a 
copy of the rule, to each House of the 
Congress and to the Comptroller General 
of the United States. EPA will submit a 
report containing this rule and other 
required information to the U.S. Senate, 
the U.S. House of Representatives, and 
the Comptroller General of the United 
States prior to publication of this final 
rule in the Federal Register. This final 
rule is not a ‘‘major rule’’ as defined by 
5 U.S.C. 804(2).

List of Subjects in 40 CFR Part 180

Environmental protection, 
Administrative practice and procedure, 
Agricultural commodities, Pesticides 
and pests, Reporting and recordkeeping 
requirements.

Dated: October 27, 2004.
Lois Rossi,
Director, Registration Division, Office of 
Pesticide Programs.

■ Therefore, 40 CFR chapter I is 
amended as follows:

PART 180—[AMENDED]

■ 1. The authority citation for part 180 
continues to read as follows:

Authority: 21 U.S.C. 321(q), 346a and 371.

■ 2. Section 180.448 is amended by 
adding text to paragraph (b) to read as 
follows:

§ 180.448 Hexythiazox; tolerances for 
residues.

* * * * *
(b) Section 18 emergency exemptions. 

Time-limited tolerances are established 
for the combined residues of the 
insecticide hexythiazox and its 
metabolites containing the (4-
chlorophenyl)-4-methyl-2-oxo-3-
thiazolidine moiety in connection with 
use of the pesticide under section 18 
emergency exemptions granted by EPA. 
These tolerances will expire and are 
revoked on the dates specified in the 
following table.

Commodity Parts per million Expiration/revoca-
tion date 

Corn, field, grain .......................................................................................................................................... 0.05 ppm 12/31/07
Corn, field, forage ........................................................................................................................................ 2.0 ppm 12/31/07
Corn, field, stover ........................................................................................................................................ 2.0 ppm 12/31/07
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* * * * *
[FR Doc. 04–24926 Filed 11–9–04; 8:45 am] 
BILLING CODE 6560–50–S

ENVIRONMENTAL PROTECTION 
AGENCY

40 CFR Part 180

[OPP–2004–0323; FRL–7683–9]

Glyphosate; Pesticide Tolerance

AGENCY: Environmental Protection 
Agency (EPA).
ACTION: Final rule.

SUMMARY: This regulation establishes a 
tolerance for residues of glyphosate, N-
(phosphonomethyl)glycine, resulting 
from the application of glyphosate, the 
isopropylamine salt of glyphosate, the 
ethanolamine salt of glyphosate, the 
ammonium salt of glyphosate, and the 
potassium salt of glyphosate in or on 
cotton, gin byproducts and cotton, 
undelinted seed. Monsanto Company 
requested this tolerance under the 
Federal Food, Drug, and Cosmetic Act 
(FFDCA), as amended by the Food 
Quality Protection Act of 1996 (FQPA).
DATES: This regulation is effective 
November 10, 2004. Objections and 
requests for hearings must be received 
on or before January 10, 2005.
ADDRESSES: To submit a written 
objection or hearing request follow the 
detailed instructions as provided in 
Unit VII. of the SUPPLEMENTARY 
INFORMATION. EPA has established a 
docket for this action under Docket 
identification (ID) number OPP–2004–
0323. All documents in the docket are 
listed in the EDOCKET index at http:/
/www.epa.gov/edocket/. Although listed 
in the index, some information is not 
publicly available, i.e., CBI or other 
information whose disclosure is 
restricted by statute. Certain other 
material, such as copyrighted material, 
is not placed on the Internet and will be 
publicly available only in hard copy 
form. Publicly available docket 
materials are available either 
electronically in EDOCKET or in hard 
copy at the Public Information and 
Records Integrity Branch (PIRIB), Rm. 
119, Crystal Mall #2, 1801 South Bell 
St., Arlington, VA. This docket facility 
is open from 8:30 a.m. to 4 p.m., 
Monday through Friday, excluding legal 
holidays. The docket telephone number 
is (703) 305–5805.
FOR FURTHER INFORMATION CONTACT: 
James A.Tompkins, Registration 
Division (7505C), Office of Pesticide 
Programs, Environmental Protection 
Agency, 1200 Pennsylvania Ave., 

NW.,Washington, DC 20460–0001; 
telephone number: (703) 305–5697; e-
mail address: tompkins.jim@epa.gov.
SUPPLEMENTARY INFORMATION:

I. General Information

A. Does this Action Apply to Me?

You may be potentially affected by 
this action if you are an agricultural 
producer, food manufacturer, or 
pesticide manufacturer. Potentially 
affected entities may include, but are 
not limited to:

• Crop production (NAICS 111), e.g., 
agricultural workers; greenhouse, 
nursery, and floriculture workers; 
farmers.

• Animal production (NAICS 112), 
e.g., cattle ranchers and farmers, dairy 
cattle farmers, livestock farmers.

• Food manufacturing (NAICS 311), 
e.g., agricultural workers; farmers; 
greenhouse, nursery, and floriculture 
workers; ranchers; pesticide applicators.

• Pesticide manufacturing (NAICS 
32532), e.g., agricultural workers; 
commercial applicators; farmers; 
greenhouse, nursery, and floriculture 
workers; residential users.

This listing is not intended to be 
exhaustive, but rather provides a guide 
for readers regarding entities likely to be 
affected by this action. Other types of 
entities not listed in this unit could also 
be affected. The North American 
Industrial Classification System 
(NAICS) codes have been provided to 
assist you and others in determining 
whether this action might apply to 
certain entities. If you have any 
questions regarding the applicability of 
this action to a particular entity, consult 
the person listed under FOR FURTHER 
INFORMATION CONTACT.

B. How Can I Access Electronic Copies 
of this Document and Other Related 
Information?

In addition to using EDOCKET (http:/
/www.epa.gov/edocket/), you may 
access this Federal Register document 
electronically through the EPA Internet 
under the ‘‘Federal Register’’ listings at 
http://www.epa.gov/fedrgstr/. A 
frequently updated electronic version of 
40 CFR part 180 is available on E-CFR 
Beta Site Two at http://
www.gpoaccess.gov/ecfr/. To access the 
OPPTS Harmonized Guidelines 
referenced in this document, go directly 
to the guidelines athttp://www.epa.gpo/
opptsfrs/home/guidelin.htm/.

II. Background and Statutory Findings

In the Federal Register of August 18, 
2004 (69 FR 51301) (FRL–7364–5), EPA 
issued a notice pursuant to section 
408(d)(3) of FFDCA, 21 U.S.C. 

346a(d)(3), announcing the filing of 
pesticide petitions (PP 0F6195, 1F6274, 
2F6487, and 3F6570) by Monsanto 
Company, 600 13th St., NW., Suite 660, 
Washington, DC 20005. The petition 
requested that 40 CFR 180.364 be 
amended by establishing a tolerance for 
residues of the herbicide glyphosate, N-
(phosphonomethyl)glycine, in or on 
alfalfa seed at 0.5 parts per million 
(ppm) (PP 2F6487); increasing the 
current tolerance for cotton, gin 
byproducts from 100 ppm to 150 ppm 
(PP 3F6570); rice, bran at 30 ppm; rice, 
grain at 15 ppm; and rice, hulls at 25 
ppm (PP 1F6274); wheat, forage at 10.0 
ppm; wheat, hay at 10.0 ppm (PP 
0F6195). Monsanto Company also 
proposed to revise the entry for grain, 
cereal group tolerance ‘‘except rice’’ to 
read as grain, cereal group 15 except 
barley, field corn, grain sorghum, oats, 
rice, and wheat at 0.1 ppm (PP 1F6274). 
Monsanto Company also amended PP 
0F6195 to delete the proposal for wheat 
grain at 6 ppm that was announced in 
the Federal Register of April 17, 2002 
(67 FR 18894) (FRL–6830–5). The notice 
stated that tolerances for alfalfa, rice, 
wheat, and cotton gin byproducts 
include both conventional and 
genetically altered crops.

The notice also proposed that the 
tolerances for alfalfa, forage at 175 ppm 
and alfalfa, hay at 400 ppm be deleted 
from § 180.364. Also proposed was to 
amend § 180.364 by replacing the 
current listing vegetable, legume, group 
6 except soybean at 5.0 ppm with the 
current crop group pea and bean, dried 
and shelled, subgroup 6C at 5.0 ppm. 
That notice included a summary of the 
petition prepared by Monsanto 
Company, the registrant. One comment 
was received in response to the notice 
of filing from B. Sachau, 15 Elm St., 
Florham Park, NJ 07932. The 
commenter objected to allowing any 
tolerance, wavier, or exemption for 
glyphosate. The commenter also 
objected to animal testing and stated 
that a more reliable method of testing 
should be developed. This comment is 
discussed further in Unit V.

During the course of the review the 
Agency decided to correct the company 
address to read Monsanto Company, 
1300 I St., NW., Suite 450 East, 
Washington, DC 20005. The Agency also 
determined the tolerance proposed for 
cotton, gin byproducts should be raised 
to 175 ppm and that the current 
tolerance for cotton, undelinted seed be 
increased to 35 ppm.

The Agency has determined that 
based on available data, the current 
tolerances for alfalfa, forage and alfalfa, 
hay are to be maintained and that the 
current listing for vegetable, legume, 
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group 6 except soybean at 5 ppm is 
correct; therefore, these proposed 
changes are not made at this time. Also, 
even though the proposed tolerances for 
alfalfa, seed; rice, bran; rice, grain; rice, 
hulls; wheat, forage; and wheat, hay are 
included in the risk assessment 
discussed in Units III.C., D., and E., 
these tolerances are not being issued at 
this time.

The Agency is also correcting the 
proposed tolerance expression to agree 
with the current tolerance expression by 
including references to the salts. 
Therefore, the tolerance expression is 
corrected to read: Tolerances are 
established for residues of glyphosate, 
N-(phosophonomethyl)glycine, resulting 
from the application of glyphosate, the 
isopropylamine salt of glyphosate, the 
ethanolamine salt of glyphosate, the 
ammonium salt of glyphosate, and the 
potassium salt of glyphosate in or on 
cotton, gin byproducts at 175 ppm and 
cotton, undelinted seed at 35 ppm.

Section 408(b)(2)(A)(i) of FFDCA 
allows EPA to establish a tolerance (the 
legal limit for a pesticide chemical 
residue in or on a food) only if EPA 
determines that the tolerance is ‘‘safe.’’ 
Section 408(b)(2)(A)(ii) of FFDCA 
defines ‘‘safe’’ to mean that‘‘there is a 
reasonable certainty that no harm will 
result from aggregate exposure to the 
pesticide chemical residue, including 
all anticipated dietary exposures and all 
other exposures for which there is 
reliable information.’’ This includes 
exposure through drinking water and in 
residential settings, but does not include 
occupational exposure. Section 
408(b)(2)(C) of FFDCA requires EPA to 
give special consideration to exposure 
of infants and children to the pesticide 
chemical residue in establishing a 
tolerance and to ‘‘ensure that there is a 
reasonable certainty that no harm will 
result to infants and children from 
aggregate exposure to the pesticide 
chemical residue....’’

EPA performs a number of analyses to 
determine the risks from aggregate 
exposure to pesticide residues. For 
further discussion of the regulatory 
requirements of section 408 of FFDCA 
and a complete description of the risk 
assessment process, see the final rule on 
Bifenthrin Pesticide Tolerances (62 FR 
62961, November 26, 1997) (FRL–5754–
7).

III. Aggregate Risk Assessment and 
Determination of Safety

Consistent with section 408(b)(2)(D) 
of FFDCA, EPA has reviewed the 
available scientific data and other 
relevant information in support of this 
action. EPA has sufficient data to assess 
the hazards of and to make a 

determination on aggregate exposure, 
consistent with section 408(b)(2) of 
FFDCA, for a tolerance for residues of 
glyphosate, N-
(phosophonomethyl)glycine, resulting 
from the application of glyphosate, the 
isopropylamine salt of glyphosate, the 
ethanolamine salt of glyphosate, the 
ammonium salt of glyphosate, and the 
potassium salt of glyphosate on cotton, 
gin byproducts at 175 ppm and cotton, 
undelinted seed at 35 ppm. EPA’s 
assessment of exposures and risks 
associated with establishing the 
tolerance follows.

A. Toxicological Profile
EPA has evaluated the available 

toxicity data and considered its validity, 
completeness, and reliability as well as 
the relationship of the results of the 
studies to human risk. EPA has also 
considered available information 
concerning the variability of the 
sensitivities of major identifiable 
subgroups of consumers, including 
infants and children. The nature of the 
toxic effects caused by glyphosate as 
well as the no-observed-adverse-effect-
level (NOAEL) and the lowest-observed-
adverse-effect-level (LOAEL) from the 
toxicity studies reviewed are discussed 
in the Federal Register of September 27, 
2002 (67 FR 60934) (FRL–7200–2).

B. Toxicological Endpoints 
The dose at which no adverse effects 

are observed (the NOAEL) from the 
toxicology study identified as 
appropriate for use in risk assessment is 
used to estimate the toxicological level 
of concern (LOC). However, the lowest 
dose at which adverse effects of concern 
are identified (the LOAEL) is sometimes 
used for risk assessment if no NOAEL 
was achieved in the toxicology study 
selected. An uncertainty factor (UF) is 
applied to reflect uncertainties inherent 
in the extrapolation from laboratory 
animal data to humans and in the 
variations in sensitivity among members 
of the human population as well as 
other unknowns. An UF of 100 is 
routinely used, 10X to account for 
interspecies differences and 10X for 
intraspecies differences.

Three other types of safety or UFs 
may be used: ‘‘Traditional uncertainty 
factors;’’ the ‘‘special FQPA safety 
factor;’’ and the ‘‘default FQPA safety 
factor.’’ By the term ‘‘traditional 
uncertainty factor,’’ EPA is referring to 
those additional UFs used prior to 
FQPA passage to account for database 
deficiencies. These traditional 
uncertainty factors have been 
incorporated by the FQPA into the 
additional safety factor for the 
protection of infants and children. The 

term ‘‘special FQPA safety factor’’ refers 
to those safety factors that are deemed 
necessary for the protection of infants 
and children, primarily as a result of the 
FQPA. The ‘‘default FQPA safety factor’’ 
is the additional 10X safety factor that 
is mandated by the statute unless it is 
decided that there are reliable data to 
choose a different additional factor 
(potentially a traditional uncertainty 
factor or a special FQPA safety factor).

For dietary risk assessment (other 
than cancer) the Agency uses the UF to 
calculate an acute or chronic reference 
dose (acute RfD or chronic RfD) where 
the RfD is equal to the NOAEL divided 
by an UF of 100 to account for 
interspecies and intraspecies differences 
and any traditional uncertainty factors 
deemed appropriate (RfD = NOAEL/UF). 
Where a special FQPA safety factor or 
the default FQPA safety factor is used, 
this additional factor is applied to the 
RfD by dividing the RfD by such 
additional factor. The acute or chronic 
Population Adjusted Dose (aPAD or 
cPAD) is a modification of the RfD to 
accommodate this type of safety factor.

For non-dietary risk assessments 
(other than cancer) the UF is used to 
determine the LOC. For example, when 
100 is the appropriate UF (10X to 
account for interspecies differences and 
10X for intraspecies differences) the 
LOC is 100. To estimate risk, a ratio of 
the NOAEL to exposures (margin of 
exposure (MOE) = NOAEL/exposure) is 
calculated and compared to the LOC.

The linear default risk methodology 
(Q*) is the primary method currently 
used by the Agency to quantify 
carcinogenic risk. The Q* approach 
assumes that any amount of exposure 
will lead to some degree of cancer risk. 
A Q* is calculated and used to estimate 
risk which represents a probability of 
occurrence of additional cancer cases 
(e.g., risk). An example of how such a 
probability risk is expressed would be to 
describe the risk as one in one hundred 
thousand (1 X 10-5), one in a million (1 
X 10-6), or one in ten million (1 X 10-7). 
Under certain specific circumstances, 
MOE calculations will be used for the 
carcinogenic risk assessment. In this 
non-linear approach, a ‘‘point of 
departure’’ is identified below which 
carcinogenic effects are not expected. 
The point of departure is typically a 
NOAEL based on an endpoint related to 
cancer effects though it may be a 
different value derived from the dose 
response curve. To estimate risk, a ratio 
of the point of departure to exposure 
(MOEcancer = point of departure/
exposures) is calculated.

A summary of the toxicological 
endpoints for glyphosate used for 
human risk assessment is discussed in 
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Unit V.B. of the final rule published in 
the Federal Register of September 27, 
2002 (67 FR 60934) (FRL–7200–2).

C. Exposure Assessment
1. Dietary exposure from food and 

feed uses. Tolerances have been 
established (40 CFR 180.364) for the 
residues of glyphosate, in or on a variety 
of raw agricultural commodities. Risk 
assessments were conducted by EPA to 
assess dietary exposures from 
glyphosate in food as follows:

i. Acute exposure. Acute dietary risk 
assessments are performed for a food-
use pesticide, if a toxicological study 
has indicated the possibility of an effect 
of concern occurring as a result of a 1-
day or single exposure.

A review of the toxicity database, 
including developmental toxicity 
studies in rats and rabbits, did not 
provide an endpoint that could be used 
to quantitate risk to the general 
population and to females 13–50 years 
old from a single-dose administration of 
glyphosate. Therefore, no acute dietary 
analysis was conducted for glyphosate.

ii. Chronic exposure. In conducting 
the chronic dietary risk assessment EPA 
used the Dietary Exposure Evaluation 
Model software with the Food 
Commodity Intake Database (DEEM-
FCIDTM), which incorporates food 
consumption data as reported by 
respondents in the USDA 1994–1996 
and 1998 Nationwide Continuing 
Surveys of Food Intake by Individuals 
(CSFII), and accumulated exposure to 
the chemical for each commodity. The 
following assumptions were made for 
the chronic exposure assessments: 
Tolerance level residues, DEEM default 
factors and 100% crop treated. PCT and/
or anticipated residues were not used.

iii. Cancer. Glyphosate is classified as 
a Group E chemical, negative for 
carcinogenicity in humans, based on the 
absence of carcinogenicity in male and 
female rats as well as male and female 
mice.

2. Dietary exposure from drinking 
water. The Agency lacks sufficient 
monitoring exposure data to complete a 
comprehensive dietary exposure 
analysis and risk assessment for 
glyphosate in drinking water. Because 
the Agency does not have 
comprehensive monitoring data, 
drinking water concentration estimates 
are made by reliance on simulation or 
modeling taking into account data on 
the physical characteristics of 
glyphosate.

The Agency uses the Generic 
Estimated Environmental Concentration 
(GENEEC) or the Pesticide Root Zone 
Model/Exposure Analysis Modeling 
System (PRZM/EXAMS) to estimate 

pesticide concentrations in surface 
water and Screening Concentration and 
Ground Water (SCI-GROW) model, 
which predicts pesticide concentrations 
in ground water. In general, EPA will 
use GENEEC (a tier 1 model) before 
using PRZM/EXAMS (a tier 2 model) for 
a screening-level assessment for surface 
water. The GENEEC model is a subset of 
the PRZM/EXAMS model that uses a 
specific high-end runoff scenario for 
pesticides. GENEEC incorporates a farm 
pond scenario, while PRZM/EXAMS 
incorporate an index reservoir 
environment in place of the previous 
pond scenario. The PRZM/EXAMS 
model includes a percent crop area 
factor as an adjustment to account for 
the maximum percent crop coverage 
within a watershed or drainage basin.

None of these models include 
consideration of the impact processing 
(mixing, dilution, or treatment) of raw 
water for distribution as drinking water 
would likely have on the removal of 
pesticides from the source water. The 
primary use of these models by the 
Agency at this stage is to provide a 
screen for sorting out pesticides for 
which it is unlikely that drinking water 
concentrations would exceed human 
health levels of concern.

Since the models used are considered 
to be screening tools in the risk 
assessment process, the Agency does 
not use estimated environmental 
concentrations (EECs), which are the 
model estimates of a pesticide’s 
concentration in water in quantitative 
risk assessments. EECs derived from 
these models are used to quantify 
drinking water exposure and risk as a 
%RfD or %PAD. Instead drinking water 
levels of comparison (DWLOCs) are 
calculated and used as a point of 
comparison against the model estimates 
of a pesticide’s concentration in water. 
DWLOCs are theoretical upper limits on 
a pesticide’s concentration in drinking 
water in light of total aggregate exposure 
to a pesticide in food, and from 
residential uses. Since DWLOCs address 
total aggregate exposure to glyphosate 
they are further discussed in the 
aggregate risk sections, Unit III.E.

Based on the GENEEC, and SCI-
GROW models, the EECs of glyphosate 
for acute exposures are estimated to be 
21.0 parts per billion (ppb) for surface 
water and 0.0038 ppb for ground water. 
The EECs for chronic exposures are 
estimated to be 0.83 ppb for surface 
water. The EEC resulting from the 
registered use of direct glyphosate 
application to surface water is 230 ppb. 
Because the glyphosate water-
application estimate is greater than the 
crop-application estimate, 230 ppb is 
the appropriate value to use in the 

chronic risk assessment. The EEC for 
chronic exposure in ground water is 
0.0038 ppb.

3. From non-dietary exposure. The 
term ‘‘residential exposure’’ is used in 
this document to refer to non-
occupational, non-dietary exposure 
(e.g., for lawn and garden pest control, 
indoor pest control, termiticides, and 
flea and tick control on pets).

i. Non-occupational (recreational) 
exposures. Glyphosate is currently 
registered for use on the following 
residential non-dietary sites: 
Recreational areas, including parks and 
golf courses for control of broadleaf 
weeds and grasses, and lakes and pond, 
including reservoirs for control of 
nuisance aquatic weeds. Based on the 
registered uses, adult and child golfers 
are anticipated to have short-term post-
application dermal exposure at golf 
courses. Swimmers (adults, children, 
and toddlers) are anticipated to have 
short-term post-application dermal and 
incidental ingestion exposures. 
However, since the Agency did not 
select dermal endpoints, no post-
application dermal assessment was 
performed.

A post-application incidental 
ingestion exposure assessment for 
swimmers was performed. This 
assessment assumed 100% of applied 
concentration available at maximum 
application rate in the top one foot of 
water column; an ingestion rate of 0.05 
Liter/hour (L/hr), and an exposure 
duration of 5 hrs/day (although a 
toddler is unlikely to be exposed for 5 
hrs/day). Adult and toddler swimmers 
were included in this assessment as 
they are anticipated to represent the 
upper and lower bound of swimmer 
exposures. The respective body weights 
are 60 kilogram (kg) for adult-females 
(since NOAEL is based on 
developmental study) and 15 kg for 
toddlers. This exposure assessment is 
fully discussed in Unit V.C. of the final 
rule published in the Federal Register 
of September 27, 2002 (67 FR 60934) 
(FRL–7200–2). MOEs for incidental 
exposure for incidental ingestion by 
swimmers were 7,600 for toddler and to 
36,000 for adult females and therefore, 
do not exceed the Agency‘s level of 
concern (LOC) for short-term non-
occupational (recreational ) exposures 
(MOEs of less than 100).

ii. Residential exposures. Glyphosate 
is also registered for broadcast and spot 
treatments on home lawns and gardens 
by homeowners and by lawn care 
operators (LCOs). Based on the 
registered residential use pattern, there 
is a potential for short-term dermal and 
inhalation exposures to homeowners 
who apply products containing 
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glyphosate (residential handlers). 
Additionally, based on the results of the 
environmental fate studies, there is a 
potential for incidental ingestion by 
toddlers. However, since the Agency did 
not select short- or intermediate-term 
dermal or inhalation endpoints, no 
residential handler or post-application 
dermal assessment was performed.

A post-application toddler assessment 
for incidental ingestion exposure 
assessment was performed. The SOPs 
For Residential Exposure Assessments, 
Draft, 17-DEC-1997 and Exposure 
Science Advisory Committee (ExpoSAC) 
Policy No. 11, 22-FEB-2001: 
Recommended Revisions to the SOPs for 
Residential Exposure were used to 
estimate post-application incidental 
ingestion exposures and risk estimates 
for toddlers. The following assumptions 
were used to assess exposures to 
toddlers after contact with treated 
lawns: Toddler body weight of 15 kg; 
toddler hand-surface area is 20 
centimeter squared (cm)2, and a toddler 
performs 20 hand-to-mouth events per 
hr for short-term exposures; exposure 
duration of 2 hrs per day; 5% of 
application rate represents fraction of 
glyphosate available for transfer to 
hands and a 50% saliva extraction factor 
for hand-to-mouth exposures; surface 
area of a object (for toddler object-to-
mouth exposures; surface area of an 
object (for toddler object-to-mouth 
exposures) is approximately 25 cm2; 
20% of application rate available as 
dislodgeable residues for object-to-
mouth exposures; 100% of application 
rate is avaible in the top 1 cm of soil for 
soil ingestion exposures; and that a 
toddler can ingest 100 milligram (mg) 
soil/day. This risk assessment is fully 
discussed in Unit V.C. of the final rule 
published in the Federal Register of 
September 27, 2002 (67 FR 60934) 
(FRL–7200–2). MOEs for toddler post-
application incidental ingestion 
exposures were 7,200 for hand-to-
mouth, 29,000 for object-to-mouth and 
greater than 106 for soil ingestion, and 
therefore, do not exceed the Agency‘s 
level of concern for residential 
exposures (MOEs) less than 100.

4. Cumulative effects from substances 
with a common mechanism of toxicity. 
Section 408(b)(2)(D)(v) of FFDCA 
requires that, when considering whether 
to establish, modify, or revoke a 
tolerance, the Agency consider 
‘‘available information’’ concerning the 
cumulative effects of a particular 
pesticide’s residues and ‘‘other 
substances that have a common 
mechanism of toxicity.’’

Unlike other pesticides for which EPA 
has followed a cumulative risk approach 
based on a common mechanism of 

toxicity, EPA has not made a common 
mechanism of toxicity finding as to 
glyphosate and any other substances 
and glyphosate does not appear to 
produce a toxic metabolite produced by 
other substances. For the purposes of 
this tolerance action, therefore, EPA has 
not assumed that glyphosate has a 
common mechanism of toxicity with 
other substances. For information 
regarding EPA’s efforts to determine 
which chemicals have a common 
mechanism of toxicity and to evaluate 
the cumulative effects of such 
chemicals, see the policy statements 
released by EPA’s OPP concerning 
common mechanism determinations 
and procedures for cumulating effects 
from substances found to have a 
common mechanism on EPA’s web site 
at http://www.epa.gov/pesticides/
cumulative/.

D. Safety Factor for Infants and 
Children

1.In general. Section 408 of FFDCA 
provides that EPA shall apply an 
additional tenfold margin of safety for 
infants and children in the case of 
threshold effects to account for prenatal 
and postnatal toxicity and the 
completeness of the database on toxicity 
and exposure unless EPA determines 
based on reliable data that a different 
margin of safety will be safe for infants 
and children. Margins of safety are 
incorporated into EPA risk assessments 
either directly through use of a MOE 
analysis or through using uncertainty 
(safety) factors in calculating a dose 
level that poses no appreciable risk to 
humans. In applying this provision, 
EPA either retains the default value of 
10X when reliable data do not support 
the choice of a different factor, or, if 
reliable data are available, EPA uses a 
different additional safety factor value 
based on the use of traditional 
uncertainty factors and/or special FQPA 
safety factors, as appropriate.

2. Prenatal and postnatal sensitivity. 
Based on the acceptable developmental 
studies, the Agency has determined that 
there is no evidence of either a 
quantitative or qualitative increased 
susceptibility following in utero 
glyphosate exposure to rats or rabbits, or 
following prenatal/postnatal exposure 
in the 2-generation reproduction study 
in rats.

3. Conclusion. There is a complete 
toxicity database for glyphosate and 
exposure data are complete or are 
estimated based on data that reasonably 
accounts for potential exposures. The 
impact of glyphosate on the nervous 
system has not been specifically 
evaluated in neurotoxicity studies. 
However, there was no evidence of 

neurotoxicity seen in either acute, 
subchronic, chronic, or reproductive 
studies. and there are no concerns for 
potential developmental neurotoxicity. 
Therefore, neurotoxicity studies are not 
required for glyphosate. EPA 
determined that the 10X SF to protect 
infants and children should be removed. 
The FQPA factor is removed because the 
toxicology database is complete; a 
developmental neurotoxicity study is 
not required; there is no evidence of 
quantitative or qualitative increased 
susceptibility of the young 
demonstrated in the prenatal 
developmental studies in rats or rabbits 
and pre-/postnatal reproduction study 
in rats; and the dietary (food and 
drinking water) exposure assessments 
will not underestimate the potential 
exposure for infants and children.

E. Aggregate Risks and Determination of 
Safety

To estimate total aggregate exposure 
to a pesticide from food, drinking water, 
and residential uses, the Agency 
calculates DWLOCs which are used as a 
point of comparison against EECs. 
DWLOC values are not regulatory 
standards for drinking water. DWLOCs 
are theoretical upper limits on a 
pesticide’s concentration in drinking 
water in light of total aggregate exposure 
to a pesticide in food and residential 
uses. In calculating a DWLOC, the 
Agency determines how much of the 
acceptable exposure (i.e., the PAD) is 
available for exposure through drinking 
water [e.g., allowable chronic water 
exposure (mg/kg/day) = cPAD - (average 
food + residential exposure)]. This 
allowable exposure through drinking 
water is used to calculate a DWLOC.

A DWLOC will vary depending on the 
toxic endpoint, drinking water 
consumption, and body weights. Default 
body weights and consumption values 
as used by the EPA’s Office of Water are 
used to calculate DWLOCs: 2 L/70 kg 
(adult male), 2L/60 kg (adult female), 
and 1L/10 kg (child). Default body 
weights and drinking water 
consumption values vary on an 
individual basis. This variation will be 
taken into account in more refined 
screening-level and quantitative 
drinking water exposure assessments. 
Different populations will have different 
DWLOCs. Generally, a DWLOC is 
calculated for each type of risk 
assessment used: Acute, short-term, 
intermediate-term, chronic, and cancer.

When EECs for surface water and 
ground water are less than the 
calculated DWLOCs, OPP concludes 
with reasonable certainty that exposures 
to the pesticide in drinking water (when 
considered along with other sources of 
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exposure for which OPP has reliable 
data) would not result in unacceptable 
levels of aggregate human health risk at 
this time. Because OPP considers the 
aggregate risk resulting from multiple 
exposure pathways associated with a 
pesticide’s uses, levels of comparison in 
drinking water may vary as those uses 
change. If new uses are added in the 
future, OPP will reassess the potential 
impacts of residues of the pesticide in 
drinking water as a part of the aggregate 
risk assessment process.

1. Acute risk. Glyphosate is not 
expected to pose an acute risk because 
no toxicological endpoints attributable 
to a single exposure (dose), including 
maternal toxicity in developmental 
toxicity studies, were identified in the 
available data.

2. Chronic risk. Using the exposure 
assumptions described in this unit for 
chronic exposure, EPA has concluded 
that exposure to glyphosate from food 
will utilize 2.2% of the cPAD for the 
U.S. population, 3.9% of the cPAD for 

all infants < 1 year old, and 5.4% of the 
cPAD for children 1–2 years old. Based 
the use pattern, chronic residential 
exposure to residues of glyphosate is not 
expected. In addition, there is potential 
for chronic dietary exposure to 
glyphosate in drinking water. After 
calculating DWLOCs and comparing 
them to the EECs for surface and ground 
water, EPA does not expect the 
aggregate exposure to exceed 100% of 
the cPAD, as shown in Table 1 of this 
unit:

TABLE 1.—AGGREGATE RISK ASSESSMENT FOR CHRONIC (NON-CANCER) EXPOSURE TO GLYPHOSATE

Population subgroup cPAD mg/
kg/day 

%cPAD 
(Food) 

Surface 
Water EEC 

(ppb) 

Ground 
Water EEC 

(ppb) 

Chronic 
DWLOC 

(ppb) 

U.S. Population 1.75 2.2 230 0.0038 60,000

All infants < 1 year old 1.75 3.9 230 0.0038 16,800

Children 1–2 years old 1.75 5.4 230 0.0038 16,600

Females 13–49 years old 1.75 1.7 230 0.0038 51,600

Youth 13–19 years old 1.75 2.1 230 0.0038 51,400

Adults 20–49 years old 1.75 1.9 230 0.0038 60,100

3. Short-term risk. Short-term 
aggregate exposure takes into account 
residential exposure plus chronic 
exposure to food and water (considered 
to be a background exposure level).

Glyphosate is currently registered for 
use that could result in short-term 
residential exposure and the Agency has 
determined that it is appropriate to 
aggregate chronic food and water and 
short-term exposures for glyphosate.

Using the exposure assumptions 
described in this unit for short-term 
exposures, EPA has concluded that food 
and residential exposures aggregated 
result in aggregate MOEs of 1,800 for all 

infants < 1 year old, 1,500 for children 
1–6 years old, and 2000 for children 7–
12 years old. Because the incidental oral 
ingestion exposure estimates for 
toddlers from residential turf exposures 
exceeded the incidental oral exposure 
from post-application swimmer 
exposures, the Agency conducted this 
risk assessment using exposure 
estimates from the worst case situation. 
No attempt was made to combine 
exposures from swimmer and 
residential turf scenarios due to the low 
probability of both occurring. See Tables 
5 and 6 from the final rule published in 
the Federal Register of September 27, 

2002 (67 FR 60934) (FRL–7200–2) for 
detailed discussion. These aggregate 
MOEs do not exceed the Agency’s level 
of concern for aggregate exposure to 
food and residential uses. In addition, 
short-term DWLOCs were calculated 
and compared to the EECs for chronic 
exposure of glyphosate in ground and 
surface water. After calculating 
DWLOCs and comparing them to the 
EECs for surface and ground water, EPA 
does not expect short-term aggregate 
exposure to exceed the Agency’s level of 
concern, as shown in Table 2 of this 
unit:

TABLE 2.—AGGREGATE RISK ASSESSMENT FOR SHORT-TERM EXPOSURE TO GLYPHOSATE

Population subgroup 

Aggregate 
MOE (Food 
+ Residen-

tial) 

Aggregate 
Level of 
Concern 
(LOC) 

Surface 
Water EEC 

(ppb) 

Ground 
Water EEC 

(ppb) 

Short-Term 
DWLOC 

(ppb) 

All infants < 1 year old 1,800 100 230 0.0038 16,500

Children 1–6 years old 1,500 100 230 0.0038 16,300

Children 7–12 years old 2,000 100 230 0.0038 16,600

4. Intermediate-term risk. 
Intermediate-term aggregate exposure 
takes into account residential exposure 
plus chronic exposure to food and water 
(considered to be a background 
exposure level).

Glyphosate is currently registered for 
use(s) that could result in intermediate-
term residential exposure and the 
Agency has determined that it is 
appropriate to aggregate chronic food 
and water and intermediate-term 
exposures for glyphosate.

Using the exposure assumptions 
described in this unit for intermediate-
term exposures, EPA has concluded that 
food and residential exposures 
aggregated result in aggregate MOEs of 
1,800 for all infants < 1 year old, 1,500 
for children 1–6 years old, and 2,000 for 
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children 7–12 years old. Because the 
incidental oral ingestion exposure 
estimates for toddlers from residential 
turf exposures exceeded the incidental 
oral exposure from post-application 
swimmer exposures, the Agency 
conducted this risk assessment using 
exposure estimates from the worst case 
situation. No attempt was made to 
combine exposures from swimmer and 

residential turf scenarios due to the low 
probability of both occurring. See Tables 
5 and 6 from the final rule published in 
the Federal Register of September 27, 
2002 (67 FR 60934) (FRL–7200–2) for 
detailed discussion. These aggregate 
MOEs do not exceed the Agency’s level 
of concern for aggregate exposure to 
food and residential uses. In addition, 
intermediate-term DWLOCs were 

calculated and compared to the EECs for 
chronic exposure of glyphosate in 
ground and surface water. After 
calculating DWLOCs and comparing 
them to the EECs for surface and ground 
water, EPA does not expect 
intermediate-term aggregate exposure to 
exceed the Agency’s level of concern, as 
shown in Table 3 of this unit:

TABLE 3.—AGGREGATE RISK ASSESSMENT FOR INTERMEDIATE-TERM EXPOSURE TO GLYPHOSATE

Population subgroup 

Aggregate 
MOE (Food 
+ Residen-

tial) 

Aggregate 
Level of 
Concern 
(LOC) 

Surface 
Water EEC 

(ppb) 

Ground 
Water EEC 

(ppb) 

Inter-
mediate-

Term 
DWLOC 

(ppb) 

All infants < 1 year old 1,800 100 230 0.0038 16,500

Children 1–6 years old 1,500 100 230 0.0038 16,300

Children 7–12 years old 2,000 100 230 0.0038 16,600

5. Aggregate cancer risk for U.S. 
population. Glyphosate has no 
carcinogenic potential.

6. Determination of safety. Based on 
these risk assessments, EPA concludes 
that there is a reasonable certainty that 
no harm will result to the general 
population, and to infants and children 
from aggregate exposure to glyphosate 
residues.

IV. Other Considerations

A. Analytical Enforcement Methodology
Adequate analytical methods are 

available for the enforcement of 
tolerances for glyphosate in plant and 
livestock commodities. These methods 
include gas liquid chromatography 
(GLC) (Method I in Pesticides Analytical 
Manual (PAM II)) and High Performance 
Liquid Chromatography (HPLC) with 
fluorometric detection. Use of GLC is 
discouraged due to the lengthiness of 
the experimental procedure. The HPLC 
procedure has undergone successful 
Agency validation and was 
recommended for inclusion into PAM II. 
A Gas Chromatography Spectrometry 
(GC/MS) method for glyphosate in crops 
has also been validated by EPA.

These methods may be requested 
from: Chief, Analytical Chemistry 
Branch, Environmental Science Center, 
701 Mapes Rd., Ft. Meade, MD 20755–
5350; telephone number: (410) 305–
2905; e-mail address: 
residuemethods@epa.gov.

B. International Residue Limits
Codex and Mexican maximum 

residue levels (MRLS) are established 
for residues of glyphosate per se and 
Canadian MRLs are established for 
combined residues of glyphosate and 

aminomethylphosphonic acid (AMPA) 
in a variety of raw agricultural 
commodities. Codex MRLs exist for dry 
peas and dry beans at 5 ppm and 2 ppm, 
respectively. Canadian MRLs exist for 
peas, beans, and lentils at 5 ppm, 2 
ppm, and 4 ppm, respectively. Mexican 
MRLs of 0.2 ppm exist for both peas and 
beans. Codex and Canadian MRLs for 
beans and lentils, and Mexican MRLs 
for peas and beans are lower then 
necessary to cover residues from the use 
patterns in the United States. The 
proposed U. S. tolerance for the crop 
group peas and beans, dried and 
shelled, except soybeans, is in 
agreement with the Codex and Canadian 
MRLs for dry peas and peas, 
respectively, and are necessary to cover 
use patterns in the United States.

Currently no Codex MRL for cotton, 
gin byproducts or cotton, undelinted 
seed are established.

C. Conditions

There are no conditions of registration 
for the establishment of tolerances on 
cotton, gin byproducts or cotton, 
undelinted seed.

V. Comments

One comment was received in 
response to the notice of filing from B. 
Sachau, 15 Elm St., Florham Park, NJ 
07932. The commenter objected to the 
allowance of any tolerances, waiver, or 
exemption from tolerance for glyphosate 
because there are bad effects from 
glyphosate. The commenter also 
objected to animal testing, because 
testing on rabbit or dog constitutes 
animal abuse, and stated that a more 
reliable method of testing should be 
developed.

The comment contained no scientific 
data or evidence to rebut the Agency‘s 
conclusion that there is a reasonable 
certainty that no harm will result from 
aggregate expose to glyphosate, 
including all anticipated dietary 
exposure and all other exposures for 
which the is reliable information.

Health Effects Guidelines (Series 870) 
recommends that dog or rabbit be used 
for various acute, subchronic, and 
longer term chronic, carcinogenic, 
developmental, and reproductive 
studies. Information derived from these 
tests serve to indicate the presence of 
possible hazards likely to arise from 
exposure to the test substance. 
Currently, there are not in vitro studies 
that can address the questions these 
studies answer. The EPA is currently 
working with the Interagency 
Coordinating Committee on the 
Validation or Alternative Methods 
(ICCVAM) to investigate alternative in 
vitro methods.

VI. Conclusion

Therefore, the tolerance is established 
for residues of glyphosate, N-
(phosophonomethyl)glycine, resulting 
from the application of glyphosate, the 
isopropylamine salt of glyphosate, the 
ethanolamine salt of glyphosate, the 
ammonium salt of glyphosate, and the 
potassium salt of glyphosate in or on 
cotton, gin byproducts at 175 ppm and 
cotton, undelinted seed at 35 ppm.

VII. Objections and Hearing Requests

Under section 408(g) of FFDCA, as 
amended by FQPA, any person may file 
an objection to any aspect of this 
regulation and may also request a 
hearing on those objections. The EPA 
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procedural regulations which govern the 
submission of objections and requests 
for hearings appear in 40 CFR part 178. 
Although the procedures in those 
regulations require some modification to 
reflect the amendments made to FFDCA 
by FQPA, EPA will continue to use 
those procedures, with appropriate 
adjustments, until the necessary 
modifications can be made. The new 
section 408(g) of FFDCA provides 
essentially the same process for persons 
to ‘‘object’’ to a regulation for an 
exemption from the requirement of a 
tolerance issued by EPA under new 
section 408(d) of FFDCA, as was 
provided in the old sections 408 and 
409 of FFDCA. However, the period for 
filing objections is now 60 days, rather 
than 30 days.

A. What Do I Need to Do to File an 
Objection or Request a Hearing?

You must file your objection or 
request a hearing on this regulation in 
accordance with the instructions 
provided in this unit and in 40 CFR part 
178. To ensure proper receipt by EPA, 
you must identify docket ID number 
OPP–2004–0323 in the subject line on 
the first page of your submission. All 
requests must be in writing, and must be 
mailed or delivered to the Hearing Clerk 
on or before January 10, 2005.

1. Filing the request. Your objection 
must specify the specific provisions in 
the regulation that you object to, and the 
grounds for the objections (40 CFR 
178.25). If a hearing is requested, the 
objections must include a statement of 
the factual issue(s) on which a hearing 
is requested, the requestor’s contentions 
on such issues, and a summary of any 
evidence relied upon by the objector (40 
CFR 178.27). Information submitted in 
connection with an objection or hearing 
request may be claimed confidential by 
marking any part or all of that 
information as CBI. Information so 
marked will not be disclosed except in 
accordance with procedures set forth in 
40 CFR part 2. A copy of the 
information that does not contain CBI 
must be submitted for inclusion in the 
public record. Information not marked 
confidential may be disclosed publicly 
by EPA without prior notice.

Mail your written request to: Office of 
the Hearing Clerk (1900L), 
Environmental Protection Agency, 1200 
Pennsylvania Ave., NW., Washington, 
DC 20460–0001. You may also deliver 
your request to the Office of the Hearing 
Clerk in Suite 350, 1099 14th St., NW., 
Washington, DC 20005. The Office of 
the Hearing Clerk is open from 8 a.m. 
to 4 p.m., Monday through Friday, 
excluding legal holidays. The telephone 

number for the Office of the Hearing 
Clerk is (202) 564–6255.

2. Copies for the Docket. In addition 
to filing an objection or hearing request 
with the Hearing Clerk as described in 
Unit VII.A., you should also send a copy 
of your request to the PIRIB for its 
inclusion in the official record that is 
described in ADDRESSES. Mail your 
copies, identified by docket ID number 
OPP–2004–0323, to: Public Information 
and Records Integrity Branch, 
Information Resources and Services 
Division (7502C), Office of Pesticide 
Programs, Environmental Protection 
Agency, 1200 Pennsylvania Ave., NW., 
Washington, DC 20460–0001. In person 
or by courier, bring a copy to the 
location of the PIRIB described in 
ADDRESSES. You may also send an 
electronic copy of your request via e-
mail to: opp-docket@epa.gov. Please use 
an ASCII file format and avoid the use 
of special characters and any form of 
encryption. Copies of electronic 
objections and hearing requests will also 
be accepted on disks in WordPerfect 
6.1/8.0 or ASCII file format. Do not 
include any CBI in your electronic copy. 
You may also submit an electronic copy 
of your request at many Federal 
Depository Libraries.

B. When Will the Agency Grant a 
Request for a Hearing?

A request for a hearing will be granted 
if the Administrator determines that the 
material submitted shows the following: 
There is a genuine and substantial issue 
of fact; there is a reasonable possibility 
that available evidence identified by the 
requestor would, if established resolve 
one or more of such issues in favor of 
the requestor, taking into account 
uncontested claims or facts to the 
contrary; and resolution of the factual 
issue(s) in the manner sought by the 
requestor would be adequate to justify 
the action requested (40 CFR 178.32).

VIII. Statutory and Executive Order 
Reviews

This final rule establishes a tolerance 
under section 408(d) of FFDCA in 
response to a petition submitted to the 
Agency. The Office of Management and 
Budget (OMB) has exempted these types 
of actions from review under Executive 
Order 12866, entitled Regulatory 
Planning and Review (58 FR 51735, 
October 4, 1993). Because this rule has 
been exempted from review under 
Executive Order 12866 due to its lack of 
significance, this rule is not subject to 
Executive Order 13211, Actions 
Concerning Regulations That 
Significantly Affect Energy Supply, 
Distribution, or Use (66 FR 28355, May 
22, 2001). This final rule does not 

contain any information collections 
subject to OMB approval under the 
Paperwork Reduction Act (PRA), 44 
U.S.C. 3501 et seq., or impose any 
enforceable duty or contain any 
unfunded mandate as described under 
Title II of the Unfunded Mandates 
Reform Act of 1995 (UMRA) (Public 
Law 104–4). Nor does it require any 
special considerations under Executive 
Order 12898, entitled Federal Actions to 
Address Environmental Justice in 
Minority Populations and Low-Income 
Populations (59 FR 7629, February 16, 
1994); or OMB review or any Agency 
action under Executive Order 13045, 
entitled Protection of Children from 
Environmental Health Risks and Safety 
Risks (62 FR 19885, April 23, 1997). 
This action does not involve any 
technical standards that would require 
Agency consideration of voluntary 
consensus standards pursuant to section 
12(d) of the National Technology 
Transfer and Advancement Act of 1995 
(NTTAA), Public Law 104–113, section 
12(d) (15 U.S.C. 272 note). Since 
tolerances and exemptions that are 
established on the basis of a petition 
under section 408(d) of FFDCA, such as 
the tolerance in this final rule, do not 
require the issuance of a proposed rule, 
the requirements of the Regulatory 
Flexibility Act (RFA) (5 U.S.C. 601 et 
seq.) do not apply. In addition, the 
Agency has determined that this action 
will not have a substantial direct effect 
on States, on the relationship between 
the national government and the States, 
or on the distribution of power and 
responsibilities among the various 
levels of government, as specified in 
Executive Order 13132, entitled 
Federalism(64 FR 43255, August 10, 
1999). Executive Order 13132 requires 
EPA to develop an accountable process 
to ensure ‘‘meaningful and timely input 
by State and local officials in the 
development of regulatory policies that 
have federalism implications.’’ ‘‘Policies 
that have federalism implications’’ is 
defined in the Executive order to 
include regulations that have 
‘‘substantial direct effects on the States, 
on the relationship between the national 
government and the States, or on the 
distribution of power and 
responsibilities among the various 
levels of government.’’ This final rule 
directly regulates growers, food 
processors, food handlers, and food 
retailers, not States. This action does not 
alter the relationships or distribution of 
power and responsibilities established 
by Congress in the preemption 
provisions of section 408(n)(4) of 
FFDCA. For these same reasons, the 
Agency has determined that this rule 
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does not have any ‘‘tribal implications’’ 
as described in Executive Order 13175, 
entitled Consultation and Coordination 
with Indian Tribal Governments (65 FR 
67249, November 6, 2000). Executive 
Order 13175, requires EPA to develop 
an accountable process to ensure 
‘‘meaningful and timely input by tribal 
officials in the development of 
regulatory policies that have tribal 
implications.’’ ‘‘Policies that have tribal 
implications’’ is defined in the 
Executive order to include regulations 
that have ‘‘substantial direct effects on 
one or more Indian tribes, on the 
relationship between the Federal 
Government and the Indian tribes, or on 
the distribution of power and 
responsibilities between the Federal 
Government and Indian tribes.’’ This 
rule will not have substantial direct 
effects on tribal governments, on the 
relationship between the Federal 
Government and Indian tribes, or on the 
distribution of power and 
responsibilities between the Federal 
Government and Indian tribes, as 
specified in Executive Order 13175. 
Thus, Executive Order 13175 does not 
apply to this rule.

IX. Congressional Review Act
The Congressional Review Act, 5 

U.S.C. 801 et seq., as added by the Small 
Business Regulatory Enforcement 
Fairness Act of 1996, generally provides 
that before a rule may take effect, the 
agency promulgating the rule must 
submit a rule report, which includes a 
copy of the rule, to each House of the 
Congress and to the Comptroller General 
of the United States. EPA will submit a 
report containing this rule and other 
required information to the U.S. Senate, 
the U.S. House of Representatives, and 
the Comptroller General of the United 
States prior to publication of this final 
rule in the Federal Register. This final 
rule is not a ‘‘major rule’’ as defined by 
5 U.S.C. 804(2).

List of Subjects in 40 CFR Part 180
Environmental protection, 

Administrative practice and procedure, 
Agricultural commodities, Pesticides 
and pests, Reporting and recordkeeping 
requirements.

Dated: October 25, 2004.
Betty Shackleford,
Acting Director, Registration Division, Office 
of Pesticide Programs.

■ Therefore, 40 CFR chapter I is 
amended as follows:

PART 180—AMENDED

■ 1. The authority citation for part 180 
continues to read as follows:

Authority: 21 U.S.C. 321(q), 346a and 371.

■ 2. Section 180.364, paragraph (a) is 
amended by:
■ i. Revising the chemical name ‘‘(N-
phosphomethyl)glycine)’’ in the 
introductory text to read ‘‘N-
(phosphonomethyl)glycine.’’
■ ii. Revising in the table the entries 
‘‘cotton, gin byproducts’’ and ‘‘cotton, 
undelinted seed’’ to read as follows:

§ 180.364 Glyphosate; tolerances for 
residues.

(a) * * *

Commodity Parts per 
million 

* * * * *
Cotton, gin byproducts ............. 175
Cotton, undelinted seed ........... 35

* * * * *

* * * * *

[FR Doc. 04–25098 Filed 11–9–04; 8:45 am]
BILLING CODE 6560–50–S

DEPARTMENT OF DEFENSE

48 CFR Parts 209 and 252 

[DFARS Case 2003–D011] 

Defense Federal Acquisition 
Regulation Supplement; Contractor 
Qualifications Relating to Contract 
Placement

AGENCY: Department of Defense (DoD).
ACTION: Final rule.

SUMMARY: DoD has issued a final rule 
amending the Defense Federal 
Acquisition Regulation Supplement 
(DFARS) to delete text pertaining to 
contractor qualification requirements. 
This rule is a result of a transformation 
initiative undertaken by DoD to 
dramatically change the purpose and 
content of the DFARS.
DATES: Effective Date: November 10, 
2004.

FOR FURTHER INFORMATION CONTACT: Ms. 
Robin Schulze, Defense Acquisition 
Regulations Council, 
OUSD(AT&L)DPAP(DAR), IMD 3C132, 
3062 Defense Pentagon, Washington, DC 
20301–3062. Telephone (703) 602–0326; 
facsimile (703) 602–0350. Please cite 
DFARS Case 2003–D011.
SUPPLEMENTARY INFORMATION: 

A. Background 

DFARS Transformation is a major 
DoD initiative to dramatically change 
the purpose and content of the DFARS. 
The objective is to improve the 
efficiency and effectiveness of the 

acquisition process, while allowing the 
acquisition workforce the flexibility to 
innovate. The transformed DFARS will 
contain only requirements of law, DoD-
wide policies, delegations of FAR 
authorities, deviations from FAR 
requirements, and policies/procedures 
that have a significant effect beyond the 
internal operating procedures of DoD or 
a significant cost or administrative 
impact on contractors or offerors. 
Additional information on the DFARS 
Transformation initiative is available at 
http://www.acq.osd.mil/dpap/dfars/
transf.htm. 

This final rule is a result of the 
DFARS Transformation initiative. The 
DFARS changes include— 

• Deletion of text at DFARS 209.103, 
209.103–70, and 252.209–7000 
pertaining to obsolete Intermediate 
Range Nuclear Forces (INF) Treaty 
inspection requirements. 

• Deletion of text at DFARS 209.106–
1, 209.106–2, and 209.202 containing 
internal DoD procedures relating to 
requests for pre-award surveys and 
approval for use of product qualification 
requirements. This text has been 
relocated to the new DFARS companion 
resource, Procedures, Guidance, and 
Information (PGI), available at http://
www.acq.osd.mil/dpap/dars/pgi. 

• Deletion of unnecessary first article 
testing and approval requirements in 
DFARS subpart 209.3. 

DoD published a proposed rule at 69 
FR 8150 on February 23, 2004. DoD 
received no comments on the proposed 
rule. Therefore, DoD has adopted the 
proposed rule as a final rule. An 
additional change has been made at 
DFARS 209.202 to reflect the 
qualification requirements for aviation 
critical safety items added to the DFARS 
on September 17, 2004 (69 FR 55987). 

This rule was not subject to Office of 
Management and Budget review under 
Executive Order 12866, dated 
September 30, 1993. 

B. Regulatory Flexibility Act 
DoD does not expect this rule to have 

a significant economic impact on a 
substantial number of small entities 
within the meaning of the Regulatory 
Flexibility Act, 5 U.S.C. 601, et seq., 
because the rule deletes DFARS text that 
is obsolete, unnecessary, or procedural, 
but makes no significant change to 
contracting policy. 

C. Paperwork Reduction Act 
The Paperwork Reduction Act does 

not apply because the rule does not 
impose any information collection 
requirements that require the approval 
of the Office of Management and Budget 
under 44 U.S.C. 3501, et seq.
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List of Subjects in 48 CFR Parts 209 and 
252 

Government procurement.

Michele P. Peterson, 
Executive Editor, Defense Acquisition 
Regulations Council.

■ Therefore, 48 CFR parts 209 and 252 
are amended as follows:
■ 1. The authority citation for 48 CFR 
parts 209 and 252 continues to read as 
follows:

Authority: 41 U.S.C. 421 and 48 CFR 
Chapter 1.

PART 209—CONTRACTOR 
QUALIFICATIONS

209.103 and 209.103–70 [Removed]

■ 2. Sections 209.103 and 209.103–70 
are removed.
■ 3. Section 209.106 is revised to read as 
follows:

209.106 Preaward surveys. 
When requesting a preaward survey, 

follow the procedures at PGI 209.106.

209.106–1 and 209.106–2 [Removed]

■ 4. Sections 209.106–1 and 209.106–2 
are removed.
■ 5. Section 209.202 is revised to read as 
follows:

209.202 Policy. 
(a)(1) Except for aviation critical 

safety items, obtain approval in 
accordance with PGI 209.202(a)(1) when 
establishing qualification requirements. 
See 209.270 for approval of qualification 
requirements for aviation critical safety 
items.

Subpart 209.3 [Removed]

■ 6. Subpart 209.3 is removed.

PART 252—SOLICITATION 
PROVISIONS AND CONTRACT 
CLAUSES

252.209–7000 [Removed and Reserved]

■ 7. Section 252.209–7000 is removed 
and reserved.
[FR Doc. 04–24862 Filed 11–9–04; 8:45 am] 
BILLING CODE 5001–08–P

DEPARTMENT OF DEFENSE

48 CFR Part 212 

[DFARS Case 2003–D074] 

Defense Federal Acquisition 
Regulation Supplement; Acquisition of 
Commercial Items

AGENCY: Department of Defense (DoD).
ACTION: Final rule.

SUMMARY: DoD has issued a final rule 
amending the Defense Federal 
Acquisition Regulation Supplement 
(DFARS) to update text pertaining to the 
acquisition of commercial items. This 
rule is a result of an initiative 
undertaken by DoD to dramatically 
change the purpose and content of the 
DFARS.
EFFECTIVE DATE: November 10, 2004.
FOR FURTHER INFORMATION CONTACT: Ms. 
Robin Schulze, Defense Acquisition 
Regulations Council, OUSD (AT&L) 
DPAP (DAR), IMD 3C132, 3062 Defense 
Pentagon, Washington, DC 20301–3062. 
Telephone (703) 602–0326; facsimile 
(703) 602–0350. Please cite DFARS Case 
2003–D074.
SUPPLEMENTARY INFORMATION: 

A. Background 

DFARS Transformation is a major 
DoD initiative to dramatically change 
the purpose and content of the DFARS. 
The objective is to improve the 
efficiency and effectiveness of the 
acquisition process, while allowing the 
acquisition workforce the flexibility to 
innovate. The transformed DFARS will 
contain only requirements of law, DoD-
wide policies, delegations of FAR 
authorities, deviations from FAR 
requirements, and policies/procedures 
that have a significant effect beyond the 
internal operating procedures of DoD or 
a significant cost or administrative 
impact on contractors or offerors. 
Additional information on the DFARS 
Transformation initiative is available at 
http://www.acq.osd.mil/dpap/dfars/
transf.htm. 

This final rule is a result of the 
DFARS Transformation initiative. The 
DFARS changes— 

• Delete unnecessary text pertaining 
to structuring of contracts at DFARS 
212.303; and 

• Update a FAR reference at DFARS 
212.503(c)(ii). 

DoD published a proposed rule at 69 
FR 31939 on June 8, 2004. DoD received 
no comments on the proposed rule. 
Therefore, DoD has adopted the 
proposed rule as a final rule without 
change. 

This rule was not subject to Office of 
Management and Budget review under 
Executive Order 12866, dated 
September 30, 1993. 

B. Regulatory Flexibility Act 

DoD certifies that this final rule will 
not have a significant economic impact 
on a substantial number of small entities 
within the meaning of the Regulatory 
Flexibility Act, 5 U.S.C. 601, et seq., 
because the rule deletes unnecessary 
text and updates reference information, 

but makes no significant change to 
contracting policy. 

C. Paperwork Reduction Act 
The Paperwork Reduction Act does 

not apply, because the rule does not 
impose any information collection 
requirements that require the approval 
of the Office of Management and Budget 
under 44 U.S.C. 3501, et seq.

List of Subjects in 48 CFR Part 212 
Government procurement.

Michele P. Peterson, 
Executive Editor, Defense Acquisition 
Regulations Council.

■ Therefore, 48 CFR Part 212 is amended 
as follows:
■ 1. The authority citation for 48 CFR 
Part 212 continues to read as follows:

Authority: 41 U.S.C. 421 and 48 CFR 
chapter 1.

PART 212—ACQUISITION OF 
COMMERCIAL ITEMS

212.303 [Removed]

■ 2. Section 212.303 is removed.

212.503 [Amended]

■ 3. Section 212.503 is amended in 
paragraph (c)(ii) by revising the 
parenthetical to read ‘‘(see FAR 15.403–
1(b)(3))’’.

[FR Doc. 04–24866 Filed 11–9–04; 8:45 am] 
BILLING CODE 5001–08–P

DEPARTMENT OF DEFENSE

48 CFR Part 214 

[DFARS Case 2003–D076] 

Defense Federal Acquisition 
Regulation Supplement; Sealed 
Bidding

AGENCY: Department of Defense (DoD).
ACTION: Final rule.

SUMMARY: DoD has issued a final rule 
amending the Defense Federal 
Acquisition Regulation Supplement 
(DFARS) to update text pertaining to 
sealed bidding. This rule is a result of 
a transformation initiative undertaken 
by DoD to dramatically change the 
purpose and content of the DFARS.
EFFECTIVE DATE: November 10, 2004.
FOR FURTHER INFORMATION CONTACT: Ms. 
Robin Schulze, Defense Acquisition 
Regulations Council, OUSD (AT&L) 
DPAP (DAR), IMD 3C132, 3062 Defense 
Pentagon, Washington, DC 20301–3062. 
Telephone (703) 602–0326; facsimile 
(703) 602–0350. Please cite DFARS Case 
2003–D076.
SUPPLEMENTARY INFORMATION: 
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A. Background 

DFARS Transformation is a major 
DoD initiative to dramatically change 
the purpose and content of the DFARS. 
The objective is to improve the 
efficiency and effectiveness of the 
acquisition process, while allowing the 
acquisition workforce the flexibility to 
innovate. The transformed DFARS will 
contain only requirements of law, DoD-
wide policies, delegations of FAR 
authorities, deviations from FAR 
requirements, and policies/procedures 
that have a significant effect beyond the 
internal operating procedures of DoD or 
a significant cost or administrative 
impact on contractors or offerors. 
Additional information on the DFARS 
Transformation initiative is available at 
http://www.acq.osd.mil/dpap/dfars/
transf.htm. 

This final rule is a result of the 
DFARS Transformation initiative. The 
DFARS changes include— 

• Deletion of unnecessary text at 
DFARS 214.201–1, 214.407–3(h), and 
214.5. 

• Redesignation of DFARS 214.202–
5(d) as 214.202–5(c) for consistency 
with the corresponding FAR text. 

• Addition of the Defense Contract 
Management Agency General Counsel to 
the list of agency officials authorized to 
permit correction of mistakes in bid 
before award. 

DoD published a proposed rule at 69 
FR 8152 on February 23, 2004. DoD 
received no comments on the proposed 
rule. Therefore, DoD has adopted the 
proposed rule as a final rule without 
change. 

This rule was not subject to Office of 
Management and Budget review under 
Executive Order 12866, dated 
September 30, 1993. 

B. Regulatory Flexibility Act 

DoD certifies that this final rule will 
not have a significant economic impact 
on a substantial number of small entities 
within the meaning of the Regulatory 
Flexibility Act, 5 U.S.C. 601, et seq., 
because the rule deletes unnecessary 
text and updates administrative 
information, but makes no significant 
change to contracting policy. 

C. Paperwork Reduction Act 

The Paperwork Reduction Act does 
not apply because the rule does not 
impose any information collection 
requirements that require the approval 
of the Office of Management and Budget 
under 44 U.S.C. 3501, et seq.

List of Subjects in 48 CFR Part 214 
Government procurement.

Michele P. Peterson, 
Executive Editor, Defense Acquisition 
Regulations Council.

■ Therefore, 48 CFR part 214 is amended 
as follows:
■ 1. The authority citation for 48 CFR 
part 214 continues to read as follows:

Authority: 41 U.S.C. 421 and 48 CFR 
Chapter 1.

PART 214—SEALED BIDDING

214.201–1 [Removed]

■ 2. Section 214.201–1 is removed.

214.202–5 [Amended]

■ 3. Section 214.202–5 is amended by 
redesignating paragraph (d) as paragraph 
(c).
■ 4. Section 214.407–3 is amended as 
follows:
■ a. By adding paragraph (e)(ix); and
■ b. By removing paragraph (h). The 
added text reads as follows:

214.407–3 Other mistakes disclosed 
before award. 

(e) * * * 
(ix) Defense Contract Management 

Agency: General Counsel, DCMA.

Subpart 214.5—[Removed]

■ 5. Subpart 214.5 is removed.

[FR Doc. 04–24864 Filed 11–9–04; 8:45 am] 
BILLING CODE 5001–08–P

DEPARTMENT OF DEFENSE

48 CFR Part 228 

[DFARS Case 2003–D037] 

Defense Federal Acquisition 
Regulation Supplement; Insurance

AGENCY: Department of Defense (DoD).
ACTION: Final rule.

SUMMARY: DoD has issued a final rule 
amending the Defense Federal 
Acquisition Regulation Supplement 
(DFARS) to update text pertaining to 
insurance requirements. This rule is a 
result of a transformation initiative 
undertaken by DoD to dramatically 
change the purpose and content of the 
DFARS.
EFFECTIVE DATE: November 10, 2004.
FOR FURTHER INFORMATION CONTACT: Mr. 
Thaddeus Godlewski, Defense 
Acquisition Regulations Council, OUSD 
(AT&L) DPAP (DAR), IMD 3C132, 3062 
Defense Pentagon, Washington, DC 
20301–3062. Telephone (703) 602–2022; 
facsimile (703) 602–0350. Please cite 
DFARS Case 2003–D037.

SUPPLEMENTARY INFORMATION: 

A. Background 
DFARS Transformation is a major 

DoD initiative to dramatically change 
the purpose and content of the DFARS. 
The objective is to improve the 
efficiency and effectiveness of the 
acquisition process, while allowing the 
acquisition workforce the flexibility to 
innovate. The transformed DFARS will 
contain only requirements of law, DoD-
wide policies, delegations of FAR 
authorities, deviations from FAR 
requirements, and policies/procedures 
that have a significant effect beyond the 
internal operating procedures of DoD or 
a significant cost or administrative 
impact on contractors or offerors. 
Additional information on the DFARS 
Transformation initiative is available at 
http://www.acq.osd.mil/dpap/dfars/
transf.htm. 

This final rule is a result of the 
DFARS Transformation initiative. The 
rule deletes DFARS text in the areas 
addressed below. This text has been 
relocated to the new DFARS companion 
resource, Procedures, Guidance, and 
Information (PGI), available at http://
www.acq.osd.mil/dpap/dars/pgi.

• DFARS 228.304, Risk-pooling 
arrangements. In the early 1950’s, DoD 
teamed with the insurance industry to 
develop a program that would minimize 
the cost of workers’ compensation and 
contractor liability charged to 
Government contracts. The objective 
was to provide an optional insurance 
plan to be used if it provided a better 
deal than what could be purchased on 
the open market. The team’s solution 
was the National Defense Projects 
Rating Plan (NDPRP). The NDPRP 
defined premiums via a formula based 
upon average workers’ compensation 
rates throughout the country and 
adjusted for experience pooled from 
Defense contractors. This produced 
premiums without loadings, e.g., 
commissions, and eliminated the 
burden of negotiating premiums every 
year with insurance carriers. Today, 
there is little cost difference between the 
NDPRP and the states’ workers’ 
compensation program, because the 
states have adopted the same premium 
algorithm as the NDPRP and many 
contractors have adopted self-insurance. 
The text at DFARS 228.304 may be 
beneficial in the event of a prolonged 
surge in Defense contract activity, and 
should be retained as guidance. 
Accordingly, DoD has removed this text 
from the DFARS and relocated it to the 
new DFARS companion resource, PGI. 

• DFARS 228.305, Overseas workers’ 
compensation and war-hazard 
insurance. The Defense Base Act (42 
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U.S.C. 1651 et seq.) extends the 
Longshoremen’s and Harbor Workers’ 
Compensation Act (33 U.S.C. 901) to 
various classes of employees working 
outside the United States. When the 
agency head recommends a waiver to 
the Secretary of Labor, the Secretary 
may waive the applicability of the 
Defense Base Act to any contract, 
subcontract, work location, or 
classification of employees. DFARS 
228.305 provides the procedures within 
DoD for submitting such requests for 
waiver. DoD has removed this 
procedural text from the DFARS and 
relocated it to the new DFARS 
companion resource, PGI. 

DoD published a proposed rule at 69 
FR 8153 on February 23, 2004. DoD 
received no comments on the proposed 
rule. Therefore, DoD has adopted the 
proposed rule as a final rule without 
change.

This rule was not subject to Office of 
Management and Budget review under 
Executive Order 12866, dated 
September 30, 1993. 

B. Regulatory Flexibility Act 
DoD certifies that this final rule will 

not have a significant economic impact 
on a substantial number of small entities 
within the meaning of the Regulatory 
Flexibility Act, 5 U.S.C. 601, et seq., 
because the rule deletes DFARS text 
addressing procedural matters, but 
makes no significant change to 
contracting policy. 

C. Paperwork Reduction Act 
The Paperwork Reduction Act does 

not apply because the rule does not 
impose any information collection 
requirements that require the approval 
of the Office of Management and Budget 
under 44 U.S.C. 3501, et seq.

List of Subjects in 48 CFR Part 228 
Government procurement.

Michele P. Peterson, 
Executive Editor, Defense Acquisition 
Regulations Council.

■ Therefore, 48 CFR part 228 is amended 
as follows:
■ 1. The authority citation for 48 CFR 
part 228 continues to read as follows:

Authority: 41 U.S.C. 421 and 48 CFR 
chapter 1.

PART 228—BONDS AND INSURANCE

■ 2. Sections 228.304 and 228.305 are 
revised to read as follows:

228.304 Risk-pooling arrangements. 
DoD has established the National 

Defense Projects Rating Plan, also 
known as the Special Casualty 
Insurance Rating Plan, as a risk-pooling 

arrangement to minimize the cost to the 
Government of purchasing the liability 
insurance listed in FAR 28.307–2. Use 
the plan in accordance with the 
procedures at PGI 228.304 when it 
provides the necessary coverage more 
advantageously than commercially 
available coverage.

228.305 Overseas workers’ compensation 
and war-hazard insurance. 

(d) When submitting requests for 
waiver, follow the procedures at PGI 
228.305(d).

[FR Doc. 04–24865 Filed 11–9–04; 8:45 am] 
BILLING CODE 5001–08–P

DEPARTMENT OF DEFENSE

48 CFR Parts 235 and 252 

[DFARS Case 2003–D067] 

Defense Federal Acquisition 
Regulation Supplement; Research and 
Development Contracting

AGENCY: Department of Defense (DoD).
ACTION: Final rule.

SUMMARY: DoD has issued a final rule 
amending the Defense Federal 
Acquisition Regulation Supplement 
(DFARS) to update text pertaining to 
research and development contracting. 
This rule is a result of a transformation 
initiative undertaken by DoD to 
dramatically change the purpose and 
content of the DFARS.
EFFECTIVE DATE: November 10, 2004.
FOR FURTHER INFORMATION CONTACT: Ms. 
Robin Schulze, Defense Acquisition 
Regulations Council, OUSD (AT&L) 
DPAP (DAR), IMD 3C132, 3062 Defense 
Pentagon, Washington, DC 20301–3062. 
Telephone (703) 602–0326; facsimile 
(703) 602–0350. Please cite DFARS Case 
2003–D067.
SUPPLEMENTARY INFORMATION: 

A. Background 

DFARS Transformation is a major 
DoD initiative to dramatically change 
the purpose and content of the DFARS. 
The objective is to improve the 
efficiency and effectiveness of the 
acquisition process, while allowing the 
acquisition workforce the flexibility to 
innovate. The transformed DFARS will 
contain only requirements of law, DoD-
wide policies, delegations of FAR 
authorities, deviations from FAR 
requirements, and policies/procedures 
that have a significant effect beyond the 
internal operating procedures of DoD or 
a significant cost or administrative 
impact on contractors or offerors. 
Additional information on the DFARS 

Transformation initiative is available at 
http://www.acq.osd.mil/dpap/dfars/
transf.htm. 

This final rule is a result of the 
DFARS Transformation initiative. The 
DFARS changes include— 

• Updating of a statutory reference at 
DFARS 235.006–70. 

• Deletion of unnecessary text at 
DFARS 235.007 and 235.015. 

• Deletion of text at DFARS 235.010 
regarding DoD maintenance of scientific 
and technical reports. Text on this 
subject has been relocated to the new 
DFARS companion resource, 
Procedures, Guidance, and Information 
(PGI), available at http://
www.acq.osd.mil/dpap/dars/pgi. 

• Updating of administrative 
information at DFARS 235.017–1 and 
252.235–7011. 

DoD published a proposed rule at 69 
FR 8158 on February 23, 2004. DoD 
received no comments on the proposed 
rule. Therefore, DoD has adopted the 
proposed rule as a final rule without 
change. 

This rule was not subject to Office of 
Management and Budget review under 
Executive Order 12866, dated 
September 30, 1993. 

B. Regulatory Flexibility Act 

DoD certifies that this final rule will 
not have a significant economic impact 
on a substantial number of small entities 
within the meaning of the Regulatory 
Flexibility Act, 5 U.S.C. 601, et seq., 
because the rule updates administrative 
information, and deletes DFARS text 
that is unnecessary or procedural, but 
makes no significant change to 
contracting policy. 

C. Paperwork Reduction Act 

The Paperwork Reduction Act does 
not apply because the rule does not 
impose any information collection 
requirements that require the approval 
of the Office of Management and Budget 
under 44 U.S.C. 3501, et seq.

List of Subjects in 48 CFR Parts 235 and 
252 

Government procurement.

Michele P. Peterson, 
Executive Editor, Defense Acquisition 
Regulations Council.

■ Therefore, 48 CFR Parts 235 and 252 
are amended as follows:
■ 1. The authority citation for 48 CFR 
Parts 235 and 252 continues to read as 
follows:

Authority: 41 U.S.C. 421 and 48 CFR 
Chapter 1.
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PART 235—RESEARCH AND 
DEVELOPMENT CONTRACTING

235.006–70 [Amended]

■ 2. Section 235.006–70 is amended in 
the introductory text by removing ‘‘10 
U.S.C. 2525(d)’’ and adding in its place 
‘‘10 U.S.C. 2521(d)’’.

235.007 [Removed]

■ 3. Section 235.007 is removed.
■ 4. Section 235.010 is revised to read as 
follows:

235.010 Scientific and technical reports. 

(b) For DoD, the Defense Technical 
Information Center is responsible for 
collecting all scientific and technical 
reports. For access to these reports, 
follow the procedures at PGI 235.010(b).

235.015 [Removed]

■ 5. Section 235.015 is removed.

235.017–1 [Amended]

■ 6. Section 235.017–1 is amended in 
paragraph (c)(4) by revising the first 
parenthetical to read ‘‘(C3I Laboratory 
operated by the Institute for Defense 
Analysis, Lincoln Laboratory operated 
by Massachusetts Institute of 
Technology, and Software Engineering 
Institute operated by Carnegie Mellon)’’.

PART 252—SOLICITATION 
PROVISIONS AND CONTRACT 
CLAUSES

■ 7. Section 252.235–7011 is revised to 
read as follows:

252.235–7011 Final scientific or technical 
report. 

As prescribed in 235.071(d), use the 
following clause: FINAL SCIENTIFIC 
OR TECHNICAL REPORT (NOV 2004) 

The Contractor shall— 
(a) Submit two copies of the approved 

scientific or technical report delivered 
under this contract to the Defense 
Technical Information Center, Attn: 
DTIC–O, 8725 John J. Kingman Road, 
Fort Belvoir, VA 22060–6218; 

(b) Include a completed Standard 
Form 298, Report Documentation Page, 
with each copy of the report; and 

(c) For submission of reports in other 
than paper copy, contact the Defense 
Technical Information Center or follow 
the instructions at http://www.dtic.mil. 

(End of clause)

[FR Doc. 04–24863 Filed 11–9–04; 8:45 am] 

BILLING CODE 5001–08–P

DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric 
Administration

50 CFR Part 622

[Docket No. 040205043–4168–02; I.D. 
110404D]

Fisheries of the Caribbean, Gulf of 
Mexico, and South Atlantic; Reef Fish 
Fishery of the Gulf of Mexico; Closure 
of the 2004 Shallow-Water Grouper 
Commercial Fishery

AGENCY: National Marine Fisheries 
Service (NMFS), National Oceanic and 
Atmospheric Administration (NOAA), 
Commerce.
ACTION: Notice of closure.

SUMMARY: NMFS closes the commercial 
fishery for shallow-water grouper (black, 
gag, red, red hind, rock hind, scamp, 
yellowfin, and yellowmouth) in the 
exclusive economic zone (EEZ) of the 
Gulf of Mexico. This closure is in 
response to NMFS’s determination that 
the red grouper quota for the 
commercial fishery will be reached by 
November 15, 2004. Existing regulations 
require closure of the entire shallow-
water grouper fishery when either the 
red grouper quota or shallow-water 
grouper quota is reached. This closure is 
necessary to protect the shallow-water 
grouper resource.
DATES: Closure is effective 12:01 a.m., 
local time, November 15, 2004, until 
12:01 a.m., local time, on January 1, 
2005.

FOR FURTHER INFORMATION CONTACT: Phil 
Steele, telephone 727–570–5784, fax 
727–570–5583, e-mail 
Phil.Steele@noaa.gov.

SUPPLEMENTARY INFORMATION: The reef 
fish fishery of the Gulf of Mexico is 
managed under the Fishery 
Management Plan for the Reef Fish 
Resources of the Gulf of Mexico (FMP). 
The FMP was prepared by the Gulf of 
Mexico Fishery Management Council 
and is implemented under the authority 
of the Magnuson-Stevens Fishery 
Conservation and Management Act 
(Magnuson-Stevens Act) by regulations 
at 50 CFR part 622. Those regulations 
set the commercial quota for red grouper 
in the Gulf of Mexico at 5.31 million lb 
(2,413,636 kg) for the current fishing 
year, January 1 through December 31, 
2004. Those regulations also require 
closure of the entire shallow-water 
grouper commercial fishery when either 
the red grouper quota or the shallow-
water grouper quota is reached.

Under 50 CFR 622.43(a), NMFS is 
required to close the commercial fishery 

for a species or species group when the 
quota for that species or species group 
is reached, or is projected to be reached, 
by filing a notification to that effect in 
the Federal Register. Based on current 
statistics, NMFS has determined that the 
available commercial quota of 5.31 
million lb (2,413,636 kg) for red grouper 
will be reached on or before November 
15, 2004. Accordingly, NMFS is closing 
the commercial shallow-water grouper 
fishery in the Gulf of Mexico EEZ from 
12:01 a.m., local time, on November 15, 
2004, until 12:01 a.m., local time, on 
January 1, 2005. The operator of a vessel 
with a valid reef fish permit having 
shallow-water grouper aboard must 
have landed and bartered, traded, or 
sold such shallow-water grouper prior 
to 12:01 a.m., local time, November 15, 
2004.

During the closure: the bag and 
possession limits specified in 50 CFR 
622.39(b) apply to the harvest or 
possession of red grouper and shallow-
water grouper in or from the Gulf of 
Mexico EEZ, and the sale or purchase of 
shallow-water grouper taken from the 
EEZ is prohibited. The prohibition on 
the sale or purchase does not apply to 
the sale or purchase of red grouper or 
shallow-water grouper that were 
harvested, landed ashore, and sold prior 
to 12:01 a.m., local time, November 15, 
2004, and were held in cold storage by 
a dealer or processor.

Classification
This action responds to the best 

available information recently obtained 
from the fishery. The Assistant 
Administrator for Fisheries, NOAA, 
finds the need to immediately 
implement this action to close the 
fishery. Pursuant to 5 U.S.C. 
553(b)(3)(B), there is good cause to 
waive provide prior notice and 
opportunity for public comment on this 
action, as notice and comment would be 
unnecessary and contrary to the public 
interest. Such procedures are 
unnecessary because the rule itself has 
been subject to notice and comment, 
and all that remains is to notify the 
public of the closure. Allowing prior 
notice and opportunity for public 
comment is contrary to the public 
interest because it requires time during 
which harvest would likely exceed the 
quota.

There is good cause under 5 U.S.C. 
553(d) to waive the 30-day delay in 
effective date. There is a need to 
implement this measure in a timely 
fashion to prevent an overage of the 
commercial quota of Gulf red grouper, 
given the capacity of the fishing fleet to 
exceed the quota quickly. Any delay in 
implementing this action would be 
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impractical and contrary to the 
Magnuson-Stevens Act, the FMP, and 
the public interest. For these reasons, 
NMFS finds good cause that the 
implementation of this action cannot be 
delayed for 30 days.

This action is required by 50 CFR 
622.43(a) and is exempt from review 
under Executive Order 12866.

Authority: 16 U.S.C. 1801 et seq.

Dated: November 4, 2004.
Bruce C. Morehead,
Acting Director, Office of Sustainable 
Fisheries, National Marine Fisheries Service.
[FR Doc. 04–25085 Filed 11–5–04; 3:00 pm]
BILLING CODE 3510–22–S

DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric 
Administration

50 CFR Part 660

[Docket No. 040429134–4135–01; I.D. 
102504D]

Fisheries Off West Coast States and in 
the Western Pacific; West Coast 
Salmon Fisheries; Inseason Action #14 
- Adjustments of the Recreational 
Fisheries from the U.S.-Canada Border 
to Cape Falcon, Oregon

AGENCY: National Marine Fisheries 
Service (NMFS), National Oceanic and 
Atmospheric Administration (NOAA), 
Commerce.
ACTION: Closure and modification of 
fishing seasons; request for comments.

SUMMARY: NMFS announces that the 
recreational salmon fishery in the area 
from the Queets River to Leadbetter 
Point, WA (Westport Subarea), was 
modified to close at midnight on 
Monday, September 6, 2004. In 
addition, the recreational salmon fishery 
in the area from Leadbetter Point, WA 
to Cape Falcon, OR (Columbia River 
Subarea), was modified to reopen the 
area between Tillamook Head (45°56′45″ 
N. lat.) and Cape Falcon effective 
Saturday, September 4, 2004. These 
actions were necessary to conform to the 
2004 management goals. The intended 
effect of these actions was to allow the 
fishery to operate within the seasons 
and quotas specified in the 2004 annual 
management measures.
DATES: Closure for the area from the 
Queets River to Leadbetter Point, WA 
effective 2359 hours local time (l.t.) 
September 6, 2004; reopening the area 
between Cape Falcon and Tillamook 
Head 0001 hours l.t. September 4, 2004, 
until the chinook quota or coho quota is 
taken, or 2359 hours l.t., September 30, 

2004, whichever is earlier; after which 
the fisheries will remain closed until 
opened through an additional inseason 
action for the west coast salmon 
fisheries, which will be published in the 
Federal Register, or until the effective 
date of the next scheduled open period 
announced in the 2005 annual 
management measures. Comments will 
be accepted through November 26, 
2004.
ADDRESSES: Comments on these actions 
must be mailed to D. Robert Lohn, 
Regional Administrator, Northwest 
Region, NMFS, NOAA, 7600 Sand Point 
Way N.E., Bldg. 1, Seattle, WA 98115–
0070; or faxed to 206–526–6376; or Rod 
McInnis, Regional Administrator, 
Southwest Region, NMFS, NOAA, 501 
W. Ocean Blvd., Suite 4200, Long 
Beach, CA 90802–4132; or faxed to 562–
980–4018. Comments can also be 
submitted via e-mail at the 
2004salmonIA14.nwr@noaa.gov 
address, or through the internet at the 
Federal eRulemaking Portal: http://
www.regulations.gov. Follow the 
instructions for submitting comments, 
and include [docket number and/or RIN 
number] in the subject line of the 
message. Information relevant to this 
document is available for public review 
during business hours at the Office of 
the Regional Administrator, Northwest 
Region, NMFS.
FOR FURTHER INFORMATION CONTACT: 
Christopher Wright, 206–526–6140.
SUPPLEMENTARY INFORMATION: The 
NMFS Regional Administrator (RA) 
adjusted the recreational salmon fishery 
in the area from the Queets River to 
Leadbetter Point, WA (Westport 
Subarea) to close at midnight on 
Monday, September 6, 2004. In 
addition, the recreational salmon fishery 
in the area from Leadbetter Point, WA, 
to Cape Falcon, OR (Columbia River 
Subarea) was modified to reopen the 
area between Cape Falcon and 
Tillamook Head (45°56′45″ N. lat.) 
effective Saturday, September 4, 2004. 
On September 2 the Regional 
Administrator had determined the 
available catch and effort data indicated 
that the adjusted quota of 10,000 coho 
salmon in the Westport Subarea would 
be reached by September 6, and that the 
small closed area in Columbia River 
Subarea could be reopened without 
exceeding conservation objectives 
established preseason.

All other restrictions remained in 
effect as announced for 2004 ocean 
salmon fisheries and previous inseason 
actions. These actions were necessary to 
conform to the 2004 management goals. 
Automatic season closures based on 
quotas are authorized by regulations at 

50 CFR 660.409(a)(1). Modification of 
boundaries, including landing 
boundaries, and establishment of closed 
areas is authorized by regulations at 50 
CFR 660.409(b)(1)(v).

In the 2004 annual management 
measures for ocean salmon fisheries (69 
FR 25026, May 5, 2004), NMFS 
announced the recreational fishery in 
the area from the Queets River to 
Leadbetter Point, WA (Westport 
Subarea) would open June 27 through 
the earlier of September 19 or a 74,900–
coho subarea quota, with a subarea 
guideline of 30,800 chinook; and the 
recreational fishery in the area from 
Leadbetter Point, WA to Cape Falcon, 
OR (Columbia River Subarea), would 
open June 27 through earlier of 
September 30 or 101,250 coho subarea 
quota with a subarea guideline of 8,000 
chinook, and the area between Cape 
Falcon and Tillamook Head would be 
closed beginning August 1.

The recreational fishery in the area 
from the Queets River, WA, to Cape 
Falcon, OR (Westport and Columbia 
River Subareas) was modified by 
Inseason Action #7 to be open 7 days 
per week, with a modified daily bag 
limit of all salmon, two fish per day, 
and all retained coho must have a 
healed adipose fin clip, effective Friday, 
July 23, 2004, thus allowing for the 
retention of two chinook per day (69 FR 
52448, August 26, 2004).

The recreational fisheries in the area 
from Cape Alava, WA, to Cape Falcon, 
OR (La Push, Westport, and Columbia 
River Subareas) were modified by 
Inseason Action #10 to have a minimum 
size limit for chinook of 24 inches (61.0 
cm) total length; and for the area from 
Cape Alava to Queets River, WA (La 
Push Subarea) the daily bag limit was 
modified to: ‘‘all salmon, two fish per 
day, and all retained coho must have a 
healed adipose fin clip,’’ thus allowing 
for the retention of two chinook per day. 
In addition, 40,000 coho were 
reallocated from Queets River to 
Leadbetter Point, WA (Westport 
Subarea) quota, by transferring the coho 
on an impact neutral basis, to the coho 
quota in the subarea from the U.S.-
Canada Border to Cape Alava, WA 
(Neah Bay Subarea), which increased 
the Neah Bay Subarea quota by 6,600 
coho (69 FR 54047, September 7, 2004).

The recreational salmon fishery from 
the Queets River to Leadbetter Point, 
WA (Westport Subarea) was modified 
by Inseason Action #11, effective 
Sunday, August 29, 2004, to allow for 
the retention of all legal sized coho until 
the earlier of September 19 or a quota 
of 10,000 coho (69 FR 63332, November 
1, 2004). Unmarked coho could only be 
possessed and landed in the Westport 

VerDate jul<14>2003 17:20 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00041 Fmt 4700 Sfmt 4700 E:\FR\FM\10NOR1.SGM 10NOR1



65094 Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Rules and Regulations 

Subarea. In addition, 20,000 coho from 
the quota of the commercial fishery 
from the U.S.-Canada Border to Cape 
Falcon was traded for 5,000 chinook 
from the Westport Subarea quota.

The area from the U.S.-Canada Border 
to Cape Alava, WA (Neah Bay Subarea), 
was modified by Inseason Action #13 to 
close at midnight on Thursday, 
September 2, 2004 (69 FR 64501, 
November 5, 2004). To allow for the 
Neah Bay Subarea to remain open until 
September 2, 3,100 coho were 
transferred to the Neah Bay coho quota 
on an impact neutral basis from the 
Queets River to Leadbetter Point, WA 
(Westport Subarea), coho quota.

On September 2, 2004, the RA 
consulted with representatives of the 
Pacific Fishery Management Council, 
Washington Department of Fish and 
Wildlife, and Oregon Department of 
Fish and Wildlife by conference call. 
Information related to catch to date, the 
coho and chinook catch rates, and effort 
data indicated that it was likely that the 
revised Westport Subarea coho quota of 
10,000 would be reached soon, and that 
the Columbia River Subarea catch was 
much lower than was predicted 
preseason. As a result, on September 2 
the states recommended, and the RA 
concurred, that the recreational salmon 
fishery close in the Westport Subarea at 
midnight on Monday, September 6, 
2004, and the recreational Columbia 
River Subarea be modified to reopen in 
the area between Tillamook Head and 
Cape Falcon effective Saturday, 
September 4, 2004. All other restrictions 
that apply to these fisheries remained in 

effect as announced in the 2004 annual 
management measures.

The RA determined that the best 
available information indicated that the 
catch and effort data, and projections, 
supported the above inseason actions 
recommended by the states. The states 
manage the fisheries in state waters 
adjacent to the areas of the U.S. 
exclusive economic zone in accordance 
with these Federal actions. As provided 
by the inseason notice procedures of 50 
CFR 660.411, actual notice to fishers of 
the already described regulatory actions 
were given prior to the date the actions 
were effective, by telephone hotline 
number 206–526–6667 and 800–662–
9825, and by U.S. Coast Guard Notice to 
Mariners broadcasts on Channel 16 
VHF-FM and 2182 kHz.

These actions do not apply to other 
fisheries that may be operating in other 
areas.

Classification
The Assistant Administrator for 

Fisheries, NOAA (AA), finds that good 
cause exists for this notification to be 
issued without affording prior notice 
and opportunity for public comment 
under 5 U.S.C. 553(b)(B) because such 
notification would be impracticable. As 
previously noted, actual notice of the 
regulatory actions was provided to 
fishers through telephone hotline and 
radio notification. These actions comply 
with the requirements of the annual 
management measures for ocean salmon 
fisheries (69 FR 25026, May 5, 2004), 
the West Coast Salmon Plan, and 
regulations implementing the West 
Coast Salmon Plan 50 CFR 660.409 and 

660.411. Prior notice and opportunity 
for public comment was impracticable 
because NMFS and the state agencies 
have insufficient time to provide for 
prior notice and the opportunity for 
public comment between the time the 
fishery catch and effort data are 
collected to determine the extent of the 
fisheries, and the time the fishery 
closure must be implemented to avoid 
exceeding the quota or the time an area 
must be reopened to allow access to fish 
when they are available. Because of the 
rate of harvest in this fishery, failure to 
close the fishery upon attainment of the 
quota would allow the quota to be 
exceeded, resulting in fewer spawning 
fish and possibly reduced yield of the 
stocks in the future. In addition, the 
action also relieved a restriction by 
reopening a closed area, thus providing 
additional harvest opportunity and was 
consistent with conservation and use 
objectives specified in the 2004 annual 
management measures. For the same 
reasons, the AA also finds good cause to 
waive the 30–day delay in effectiveness 
required under U.S.C. 553(d)(3).

These actions are authorized by 50 
CFR 660.409 and 660.411 and are 
exempt from review under Executive 
Order 12866.

Authority: 16 U.S.C. 1801 et seq.

Dated: November 5, 2004.

Bruce C. Morehead,
Acting Director, Office of Sustainable 
Fisheries, National Marine Fisheries Service.
[FR Doc. 04–25112 Filed 11–9–04; 8:45 am]

BILLING CODE 3510–22–S
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DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

14 CFR Part 39 

[Docket No. FAA–2004–19565; Directorate 
Identifier 2004–NM–104–AD] 

RIN 2120–AA64 

Airworthiness Directives; Gulfstream 
Aerospace LP Model Galaxy and 
Gulfstream 200 Airplanes

AGENCY: Federal Aviation 
Administration (FAA), DOT.
ACTION: Notice of proposed rulemaking 
(NPRM). 

SUMMARY: The FAA proposes to adopt a 
new airworthiness directive (AD) for 
certain Gulfstream Aerospace LP Model 
Galaxy and Gulfstream 200 airplanes. 
This proposed AD would require 
inspecting for incorrect torque of the 
retaining bolt of the aft trunnion of the 
main landing gear (MLG), and for 
associated damage to certain 
components, and adjustments or repairs 
if necessary. This proposed AD is 
prompted by a report of a rumbling 
sound heard by the flightcrew during 
takeoff, and the rumbling stopped after 
the MLG was retracted. We are 
proposing this AD to prevent damage to 
the retaining bolt and bearing of the aft 
trunnion of the MLG, which could 
result in reduced structural integrity of 
the MLG and consequent reduced 
controllability of the airplane on the 
ground.
DATES: We must receive comments on 
this proposed AD by December 10, 
2004.
ADDRESSES: Use one of the following 
addresses to submit comments on this 
proposed AD. 

• DOT Docket Web site: Go to
http://dms.dot.gov and follow the 
instructions for sending your comments 
electronically. 

• Government-wide rulemaking web 
site: Go to http://www.regulations.gov 
and follow the instructions for sending 
your comments electronically. 

• Mail: Docket Management Facility, 
U.S. Department of Transportation, 400 
Seventh Street SW., Nassif Building, 
room PL–401, Washington, DC 20590. 

• By fax: (202) 493–2251. 
• Hand Delivery: Room PL–401 on 

the plaza level of the Nassif Building, 
400 Seventh Street SW., Washington, 
DC, between 9 a.m. and 5 p.m., Monday 
through Friday, except Federal holidays. 

For service information identified in 
this proposed AD, contact Gulfstream 
Aerospace Corporation, P.O. Box 2206, 
Mail Station D–25, Savannah, Georgia 
31402. 

You can examine the contents of this 
AD docket on the Internet at http://
dms.dot.gov, or in person at the Docket 
Management Facility, U.S. Department 
of Transportation, 400 Seventh Street 
SW., room PL–401, on the plaza level of 
the Nassif Building, Washington, DC. 
This docket number is FAA–2004–
19565; the directorate identifier for this 
docket is 2004–NM–104–AD.
FOR FURTHER INFORMATION CONTACT: 

Technical information: Dan Rodina, 
Aerospace Engineer, International 
Branch, ANM–116, FAA, Transport 
Airplane Directorate, 1601 Lind 
Avenue, SW., Renton, Washington 
98055–4056; telephone (425) 227–2125; 
fax (425) 227–1149. 

Plain language information: Marcia 
Walters, marcia.walters@faa.gov.
SUPPLEMENTARY INFORMATION: 

Docket Management System (DMS) 

The FAA has implemented new 
procedures for maintaining AD dockets 
electronically. As of May 17, 2004, new 
AD actions are posted on DMS and 
assigned a docket number. We track 
each action and assign a corresponding 
directorate identifier. The DMS AD 
docket number is in the form ‘‘Docket 
No. FAA–2004–99999.’’ The Transport 
Airplane Directorate identifier is in the 
form ‘‘Directorate Identifier 2004–NM–
999–AD.’’ Each DMS AD docket also 
lists the directorate identifier (‘‘Old 
Docket Number’’) as a cross-reference 
for searching purposes. 

Comments Invited 

We invite you to submit any relevant 
written data, views, or arguments 
regarding this proposed AD. Send your 
comments to an address listed under 
ADDRESSES. Include ‘‘Docket No. FAA–
2004–19565; Directorate Identifier 
2004–NM–104–AD’’ at the beginning of 

your comments. We specifically invite 
comments on the overall regulatory, 
economic, environmental, and energy 
aspects of the proposed AD. We will 
consider all comments submitted by the 
closing date and may amend the 
proposed AD in light of those 
comments. 

We will post all comments we 
receive, without change, to http://
dms.dot.gov, including any personal 
information you provide. We will also 
post a report summarizing each 
substantive verbal contact with FAA 
personnel concerning this proposed AD. 
Using the search function of our docket 
website, anyone can find and read the 
comments in any of our dockets, 
including the name of the individual 
who sent the comment (or signed the 
comment on behalf of an association, 
business, labor union, etc.). You can 
review the DOT’s complete Privacy Act 
Statement in the Federal Register 
published on April 11, 2000 (65 FR 
19477–78), or you can visit http://
dms.dot.gov. 

We are reviewing the writing style we 
currently use in regulatory documents. 
We are interested in your comments on 
whether the style of this document is 
clear, and your suggestions to improve 
the clarity of our communications that 
affect you. You can get more 
information about plain language at 
http://www.faa.gov/language and http://
www.plainlanguage.gov. 

Examining the Docket 
You can examine the AD docket on 

the Internet at http://dms.dot.gov, or in 
person at the Docket Management 
Facility office between 9 a.m. and 5 
p.m., Monday through Friday, except 
Federal holidays. The Docket 
Management Facility office (telephone 
(800) 647–5227) is located on the plaza 
level of the Nassif Building at the DOT 
street address stated in the ADDRESSES 
section. Comments will be available in 
the AD docket shortly after the DMS 
receives them. 

Discussion 
The Civil Aviation Administration of 

Israel (CAAI), which is the 
airworthiness authority for Israel, 
notified us that an unsafe condition may 
exist on certain Gulfstream Model 
Galaxy and Gulfstream 200 airplanes. 
The CAAI advises that a rumbling 
sound was heard by the flightcrew of a 
Model Galaxy airplane during takeoff, 
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and the rumbling stopped after the main 
landing gear (MLG) was retracted. 
Investigation revealed excessive play 
had occurred in the trunnion bearing of 
the left-hand MLG due to inadequate 
torque to retain the bearing. Inadequate 
torque would allow the bearing to 
migrate inside the bearing housing, 
causing damage to the retaining bolt and 
bearing, which could result in reduced 
structural integrity of the MLG and 
consequent reduced controllability of 
the airplane on the ground. 

The trunnion of the MLG on Model 
Galaxy airplanes is the same on Model 
Gulfstream 200 airplanes; therefore, the 
unsafe condition could exist on all of 
these airplanes. 

Relevant Service Information 

Gulfstream has issued Alert Service 
Bulletin 200–32A–213, dated August 19, 
2003. The service bulletin applies to 
airplanes on which the existing aft MLG 
washers have been replaced with 
improved chamfered washers, as 
specified in Gulfstream Service Bulletin 
200–32–076, dated October 4, 2002. 
Service Bulletin 200–32–076 specified 
incorrect torque values and has been 
replaced with Service Bulletin 200–
32A–213. Service Bulletin 200–32A–213 
describes procedures for a one-time 
visual inspection of the retaining bolt of 
the aft trunnion of the MLG to ensure 
that it is torqued correctly; inspecting 
for associated damage to the bearing, 
washer, or bolt, and adjustments or 
repairs if necessary. The adjustments 
and repairs include re-torqueing the 
retaining bolt to the correct value, and 
replacing any damaged components. 

Accomplishing the actions specified 
in Service Bulletin 200–32A–213 is 
intended to adequately address the 
unsafe condition. The CAAI mandated 
the service information and issued 
Israeli airworthiness directive 32–03–
08–07, dated August 20, 2003, to ensure 
the continued airworthiness of these 
airplanes in Israel. 

FAA’s Determination and Requirements 
of the Proposed AD 

These airplane models are 
manufactured in Israel and are type 
certificated for operation in the United 
States under the provisions of section 
21.29 of the Federal Aviation 
Regulations (14 CFR 21.29) and the 
applicable bilateral airworthiness 
agreement. Pursuant to this bilateral 
airworthiness agreement, the CAAI has 
kept the FAA informed of the situation 
described above. We have examined the 
CAAI’s findings, evaluated all pertinent 
information, and determined that we 
need to issue an AD for products of this 

type design that are certificated for 
operation in the United States. 

Therefore, we are proposing this AD, 
which would require accomplishing the 
actions specified in Service Bulletin 
200–32A–213, except as discussed 
under ‘‘Difference Between the 
Proposed AD and Service Information.’’ 

Difference Between the Proposed AD 
and Service Information 

Although Service Bulletin 200–32A–
213 specifies to submit a service reply 
card to the manufacturer, this proposed 
AD does not include such a 
requirement.

Clarification of Inspection Type 

Service Bulletin 200–32A–213 
specifies accomplishing a visual 
inspection, but this proposed AD would 
require a general visual inspection. A 
note has been added to define that 
inspection. 

Costs of Compliance 

This proposed AD would affect about 
63 airplanes of U.S. registry. The 
proposed inspection would take about 1 
work hour per airplane, at an average 
labor rate of $65 per work hour. Based 
on these figures, the estimated cost of 
the proposed inspection for U.S. 
operators is $4,095, or $65 per airplane. 

Regulatory Findings 

We have determined that this 
proposed AD would not have federalism 
implications under Executive Order 
13132. This proposed AD would not 
have a substantial direct effect on the 
States, on the relationship between the 
national Government and the States, or 
on the distribution of power and 
responsibilities among the various 
levels of government. 

For the reasons discussed above, I 
certify that the proposed regulation: 

1. Is not a ‘‘significant regulatory 
action’’ under Executive Order 12866; 

2. Is not a ‘‘significant rule’’ under the 
DOT Regulatory Policies and Procedures 
(44 FR 11034, February 26, 1979); and 

3. Will not have a significant 
economic impact, positive or negative, 
on a substantial number of small entities 
under the criteria of the Regulatory 
Flexibility Act. 

We prepared a regulatory evaluation 
of the estimated costs to comply with 
this proposed AD. See the ADDRESSES 
section for a location to examine the 
regulatory evaluation.

List of Subjects in 14 CFR Part 39 

Air transportation, Aircraft, Aviation 
safety, Safety.

The Proposed Amendment 
Accordingly, under the authority 

delegated to me by the Administrator, 
the FAA proposes to amend 14 CFR part 
39 as follows:

PART 39—AIRWORTHINESS 
DIRECTIVES 

1. The authority citation for part 39 
continues to read as follows:

Authority: 49 U.S.C. 106(g), 40113, 44701.

§ 39.13 [Amended] 
2. The FAA amends § 39.13 by adding 

the following new airworthiness 
directive (AD):
Gulfstream Aerospace LP (Formerly Israel 

Aircraft Industries, Ltd.): Docket No. 
FAA–2004–19565; Directorate Identifier 
2004-NM–104-AD. 

Comments Due Date 
(a) The Federal Aviation Administration 

must receive comments on this AD action by 
December 10, 2004. 

Affected ADs 
(b) None. 

Applicability 
(c) This AD applies to Gulfstream 

Aerospace LP Model Galaxy and Gulfstream 
200 Airplanes, serial numbers 004 through 
042 inclusive, on which Gulfstream Service 
Bulletin 200–32–076, dated October 4, 2002, 
has been incorporated; certificated in any 
category. 

Unsafe Condition 
(d) This AD was prompted by a report of 

a rumbling sound heard by the flightcrew 
during takeoff, and the rumbling stopped 
after the main landing gear (MLG) was 
retracted. We are issuing this AD to prevent 
damage to the retaining bolt and bearing of 
the aft trunnion of the MLG, which could 
result in reduced structural integrity of the 
MLG and consequent reduced controllability 
of the airplane on the ground. 

Compliance 
(e) You are responsible for having the 

actions required by this AD performed within 
the compliance times specified, unless the 
actions have already been done. 

Replacement/Inspection/Adjustments or 
Repairs 

(f) Within 50 flight hours after the effective 
date of this AD: Accomplish a general visual 
inspection, as required by paragraphs (f)(1) 
and (f)(2) of this AD, by doing all the actions 
specified in Gulfstream Alert Service Bulletin 
200–32A–213, dated August 19, 2003. Any 
adjustments or repairs must be accomplished 
before further flight in accordance with the 
service bulletin. 

(1) Inspect the retaining bolt of the aft 
trunnion of the MLG to ensure that it is 
correctly torqued. 

(2) Inspect for associated damage to the 
bearing, washer, or bolt of the MLG.

Note 1: For the purposes of this AD, a 
general visual inspection is: ‘‘A visual 
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examination of an interior or exterior area, 
installation, or assembly to detect obvious 
damage, failure, or irregularity. This level of 
inspection is made from within touching 
distance unless otherwise specified. A mirror 
may be necessary to enhance visual access to 
all exposed surfaces in the inspection area. 
This level of inspection is made under 
normally available lighting conditions such 
as daylight, hangar lighting, flashlight, or 
droplight and may require removal or 
opening of access panels or doors. Stands, 
ladders, or platforms may be required to gain 
proximity to the area being checked.’’

No Reporting Requirement 
(g) Gulfstream Alert Service Bulletin 200–

32A–213, dated August 19, 2003, specifies to 
submit a service reply card to the 
manufacturer, but this AD does not include 
that requirement. 

Alternative Methods of Compliance 
(AMOCs) 

(h) The Manager, International Branch, 
ANM–116, Transport Airplane Directorate, 
FAA, has the authority to approve AMOCs 
for this AD, if requested in accordance with 
the procedures found in 14 CFR 39.19. 

Related Information 
(i) Israeli airworthiness directive 32–03–

08–07, dated August 20, 2003, also addresses 
the subject of this AD.

Issued in Renton, Washington, on 
November 1, 2004. 
Kalene C. Yanamura, 
Acting Manager, Transport Airplane 
Directorate, Aircraft Certification Service.
[FR Doc. 04–25029 Filed 11–9–04; 8:45 am] 
BILLING CODE 4910–13–P

DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration 

14 CFR Part 39 

[Docket No. FAA–2004–19566; Directorate 
Identifier 2004–NM–72–AD] 

RIN 2120–AA64 

Airworthiness Directives; Airbus Model 
A300 B2 and A300 B4 Series Airplanes; 
and Model A300 B4–600, B4–600R, and 
F4–600R Series Airplanes, and Model 
C4–605R Variant F Airplanes 
(Collectively Called A300–600)

AGENCY: Federal Aviation 
Administration (FAA), DOT.
ACTION: Notice of proposed rulemaking 
(NPRM). 

SUMMARY: The FAA proposes to adopt a 
new airworthiness directive (AD) for 
certain Airbus airplanes as listed above. 
This proposed AD would require 
repetitively inspecting for cracking in 
the web of nose rib 7 of the inner flap 
on the wings, and related investigative/
corrective actions if necessary. This 

proposed AD is prompted by reports of 
cracking in the web of nose rib 7 of the 
inner flap. We are proposing this AD to 
detect and correct cracking in the web 
of nose rib 7, which could result in 
rupture of the attachment fitting 
between the inner flap and flap track no. 
2, and consequent reduced structural 
integrity of the flap.
DATES: We must receive comments on 
this proposed AD by December 10, 
2004.

ADDRESSES: Use one of the following 
addresses to submit comments on this 
proposed AD. 

• DOT Docket Web site: Go to
http://dms.dot.gov and follow the 
instructions for sending your comments 
electronically. 

• Government-wide rulemaking Web 
site: Go to http://www.regulations.gov 
and follow the instructions for sending 
your comments electronically. 

• Mail: Docket Management Facility, 
U.S. Department of Transportation, 400 
Seventh Street SW., Nassif Building, 
room PL–401, Washington, DC 20590. 

• By fax: (202) 493–2251. 
• Hand Delivery: Room PL–401 on 

the plaza level of the Nassif Building, 
400 Seventh Street SW., Washington, 
DC, between 9 a.m. and 5 p.m., Monday 
through Friday, except Federal holidays. 

For service information identified in 
this proposed AD, contact Airbus, 1 
Rond Point Maurice Bellonte, 31707 
Blagnac Cedex, France. 

You can examine the contents of this 
AD docket on the Internet at http://
dms.dot.gov, or in person at the Docket 
Management Facility, U.S. Department 
of Transportation, 400 Seventh Street 
SW., room PL–401, on the plaza level of 
the Nassif Building, Washington, DC.
FOR FURTHER INFORMATION CONTACT: 

Technical information: Dan Rodina, 
Aerospace Engineer, International 
Branch, ANM–116, FAA, Transport 
Airplane Directorate, 1601 Lind 
Avenue, SW., Renton, Washington 
98055–4056; telephone (425) 227–2125; 
fax (425) 227–1149. 

Plain language information: Marcia 
Walters, marcia.walters@faa.gov.
SUPPLEMENTARY INFORMATION: 

Docket Management System (DMS) 

The FAA has implemented new 
procedures for maintaining AD dockets 
electronically. As of May 17, 2004, new 
AD actions are posted on DMS and 
assigned a docket number. We track 
each action and assign a corresponding 
directorate identifier. The DMS AD 
docket number is in the form ‘‘Docket 
No. FAA–2004–99999.’’ The Transport 
Airplane Directorate identifier is in the 
form ‘‘Directorate Identifier 2004–NM–

999–AD.’’ Each DMS AD docket also 
lists the directorate identifier (‘‘Old 
Docket Number’’) as a cross-reference 
for searching purposes. 

Comments Invited 
We invite you to submit any written 

relevant data, views, or arguments 
regarding this proposed AD. Send your 
comments to an address listed under 
ADDRESSES. Include ‘‘Docket No. FAA–
2004–19566; Directorate Identifier 
2004–NM–72–AD’’ at the beginning of 
your comments. We specifically invite 
comments on the overall regulatory, 
economic, environmental, and energy 
aspects of the proposed AD. We will 
consider all comments submitted by the 
closing date and may amend the 
proposed AD in light of those 
comments. 

We will post all comments we 
receive, without change, to http://
dms.dot.gov, including any personal 
information you provide. We will also 
post a report summarizing each 
substantive verbal contact with FAA 
personnel concerning this proposed AD. 
Using the search function of our docket 
Web site, anyone can find and read the 
comments in any of our dockets, 
including the name of the individual 
who sent the comment (or signed the 
comment on behalf of an association, 
business, labor union, etc.). You can 
review the DOT’s complete Privacy Act 
Statement in the Federal Register 
published on April 11, 2000 (65 FR 
19477–78), or you can visit http://
dms.dot.gov. 

We are reviewing the writing style we 
currently use in regulatory documents. 
We are interested in your comments on 
whether the style of this document is 
clear, and your suggestions to improve 
the clarity of our communications that 
affect you. You can get more 
information about plain language at 
http://www.faa.gov/language and http://
www.plainlanguage.gov.

Examining the Docket 
You can examine the AD docket on 

the Internet at http://dms.dot.gov, or in 
person at the Docket Management 
Facility office between 9 a.m. and 5 
p.m., Monday through Friday, except 
Federal holidays. The Docket 
Management Facility office (telephone 
(800) 647–5227) is on the plaza level of 
the Nassif Building at the DOT street 
address stated in the ADDRESSES section. 
Comments will be available in the AD 
docket shortly after the DMS receives 
them. 

Discussion 
The Direction Générale de l’Aviation 

Civile (DGAC), which is the 
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airworthiness authority for France, 
notified us that an unsafe condition may 
exist on all Airbus Model A300 B2 and 
A300 B4 series airplanes; and Model 
A300 B4–600, B4–600R, and F4–600R 
series airplanes, and Model C4–605R 
Variant F airplanes (collectively called 
A300–600). The DGAC advises that two 
operators have found cracking in the 
web of nose rib 7 at flap track no. 2 of 
the inner flap. Cracking in this area, if 
not corrected, could result in rupture of 
the attachment fitting between the inner 
flap and flap track no. 2, and 
consequent reduced structural integrity 
of the flap. 

Relevant Service Information 
Airbus has issued Service Bulletins 

A300–57–0240 (for Model A300 B2 and 
B4 series airplanes) and A300–57–6095 
(for Model A300 B4–600, B4–600R, and 
F4–600R series airplanes, and Model 
C4–605R Variant F airplanes 
(collectively called A300–600)), both 
including Appendix 01, and both dated 
April 7, 2003. These service bulletins 
describe procedures for performing an 
inspection using a borescope or 
endoscope to detect cracking of the 
vertical stiffeners of nose rib 7 of the 
inner flap of the left- and right-hand 
wings, and related investigative/
corrective actions if necessary. The 
related investigative/corrective actions 
apply if any cracking is found and 
involve performing high-frequency eddy 
current inspections for cracking of the 
fastener holes of nose rib 7, performing 
a detailed visual inspection for cracking 
in the upper radii of the upper and 
lower skin flanges of the ribs and front 
spar of the wing, and replacing nose rib 
7 with a new, improved nose rib. If any 
cracking is found during the related 
investigative actions, the service 
bulletin specifies to contact Airbus. 
Accomplishing the actions specified in 
the service information is intended to 
adequately address the unsafe 
condition. The DGAC mandated the 
service information and issued French 
airworthiness directive 2003–410(B), 
dated October 29, 2003, to ensure the 
continued airworthiness of these 
airplanes in France. 

FAA’s Determination and Requirements 
of the Proposed AD 

These airplane models are 
manufactured in France and are type 
certificated for operation in the United 
States under the provisions of section 
21.29 of the Federal Aviation 
Regulations (14 CFR 21.29) and the 
applicable bilateral airworthiness 
agreement. Pursuant to this bilateral 
airworthiness agreement, the DGAC has 
kept the FAA informed of the situation 

described above. We have examined the 
DGAC’s findings, evaluated all pertinent 
information, and determined that AD 
action is necessary for products of this 
type design that are certificated for 
operation in the United States. 

Therefore, we are proposing this AD, 
which would require you to do the 
actions specified in the service 
information described previously, 
except as discussed under ‘‘Differences 
Among the Proposed AD, Service 
Information, and French Airworthiness 
Directive.’’ 

Differences Among the Proposed AD, 
Service Information, and French 
Airworthiness Directive 

The service information specifies that 
you may contact the manufacturer for 
instructions on how to repair certain 
conditions, but this proposed AD would 
require you to repair those conditions 
using a method that we or the DGAC (or 
its delegated agent) approve. In light of 
the type of repair that would be required 
to address the unsafe condition, and 
consistent with existing bilateral 
airworthiness agreements, we have 
determined that, for this proposed AD, 
a repair we or the DGAC approve would 
be acceptable for compliance with this 
proposed AD. 

Unlike the procedures described in 
the service information, this proposed 
AD would not permit further flight if 
any crack is detected in nose rib 7 of the 
inner flap. We have determined that, 
because of the safety implications and 
consequences associated with that 
cracking, all applicable related 
investigative/corrective actions must be 
done before further flight after the crack 
finding. 

The service information and the 
French airworthiness directive specify 
reporting inspection findings to Airbus. 
This proposed AD would not require 
that action. 

Costs of Compliance 
This proposed AD would affect about 

143 airplanes of U.S. registry. The 
proposed actions would take about 2 
work hours per airplane, at an average 
labor rate of $65 per work hour. Based 
on these figures, the estimated cost of 
the proposed AD for U.S. operators is 
$18,590, or $130 per airplane, per 
inspection cycle. 

Regulatory Findings 
We have determined that this 

proposed AD would not have federalism 
implications under Executive Order 
13132. This proposed AD would not 
have a substantial direct effect on the 
States, on the relationship between the 
national Government and the States, or 

on the distribution of power and 
responsibilities among the various 
levels of government. 

For the reasons discussed above, I 
certify that the proposed regulation: 

1. Is not a ‘‘significant regulatory 
action’’ under Executive Order 12866; 

2. Is not a ‘‘significant rule’’ under the 
DOT Regulatory Policies and Procedures 
(44 FR 11034, February 26, 1979); and 

3. Will not have a significant 
economic impact, positive or negative, 
on a substantial number of small entities 
under the criteria of the Regulatory 
Flexibility Act. 

We prepared a regulatory evaluation 
of the estimated costs to comply with 
this proposed AD. See the ADDRESSES 
section for a location to examine the 
regulatory evaluation.

List of Subjects in 14 CFR Part 39 

Air transportation, Aircraft, Aviation 
safety, Safety.

The Proposed Amendment 

Accordingly, under the authority 
delegated to me by the Administrator, 
the FAA proposes to amend 14 CFR part 
39 as follows:

PART 39—AIRWORTHINESS 
DIRECTIVES 

1. The authority citation for part 39 
continues to read as follows:

Authority: 49 U.S.C. 106(g), 40113, 44701.

§ 39.13 [Amended] 

2. The FAA amends § 39.13 by adding 
the following new airworthiness 
directive (AD):

Airbus: Docket No. FAA–2004–19566; 
Directorate Identifier 2004–NM–72–AD. 

Comments Due Date 

(a) The Federal Aviation Administration 
must receive comments on this AD action by 
December 10, 2004. 

Affected ADs 

(b) None.

Applicability 

(c) This AD applies to all Airbus Model 
A300 B2 and A300 B4 series airplanes; and 
Model A300 B4–600, B4–600R, and F4–600R 
series airplanes, and Model C4–605R Variant 
F airplanes (collectively called A300–600); 
certificated in any category. 

Unsafe Condition 

(d) This AD was prompted by reports of 
cracking in the web of nose rib 7 of the inner 
flap. We are issuing this AD to detect and 
correct cracking in the web of nose rib 7, 
which could result in rupture of the 
attachment fitting between the inner flap and 
flap track no. 2, and consequent reduced 
structural integrity of the flap. 
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Compliance 

(e) You are responsible for having the 
actions required by this AD performed within 
the compliance times specified, unless the 
actions have already been done. 

Service Bulletin Reference 

(f) The term ‘‘service bulletin,’’ as used in 
this AD, means the Accomplishment 
Instructions of the service bulletin in 
paragraph (f)(1) or (f)(2) of this AD, as 
applicable. These service bulletins specify to 
submit certain information to the 
manufacturer, but this AD does not include 
that requirement. 

(1) For Model A300 B2 and B4 series 
airplanes: Airbus Service Bulletin A300–57–
0240, including Appendix 01, dated April 7, 
2003. 

(2) For Model A300 B4–600, B4–600R, and 
F4–600R series airplanes, and Model C4–
605R Variant F airplanes (collectively called 
A300–600): Airbus Service Bulletin A300–
57–6095, including Appendix 01, dated April 
7, 2003. 

Inspections 

(g) Do an inspection, using a borescope or 
endoscope, for cracking of the vertical 
stiffeners of nose rib 7 of the inner flap of the 
left- and right-hand wings in accordance with 
the Accomplishment Instructions of the 
service bulletin. Do the initial inspection at 
the applicable compliance time specified in 
paragraph (g)(1) or (g)(2) of this AD. 

(1) For airplanes with 18,599 or fewer total 
flight cycles as of the effective date of this 
AD: Prior to the accumulation of 5,000 total 
flight cycles, or within 1,000 flight cycles 
after the effective date of this AD, whichever 
is later. 

(2) For airplanes with 18,600 or more total 
flight cycles as of the effective date of this 
AD: Within 500 flight cycles after the 
effective date of this AD. 

Repetitive Inspections 

(h) If no cracking is found during the 
inspection required by paragraph (g) of this 
AD: Repeat the inspection at intervals not to 
exceed 1,000 flight cycles. 

Related Investigative/Corrective Actions 

(i) If any cracking is found during any 
inspection required by paragraph (g) or (h) of 
this AD: Before further flight, accomplish all 
related investigative and corrective actions 
specified in the Accomplishment 
Instructions of the service bulletin, except as 
provided by paragraph (j) of this AD. Within 
5,000 flight cycles after doing the repair 
specified in the service bulletin, do the 
inspection in paragraph (g) of this AD, and 
thereafter, repeat the inspection, as 
applicable, at intervals not to exceed 1,000 
flight cycles. 

(j) If any cracking is found for which the 
service bulletin specifies to contact Airbus: 
Before further flight, repair per a method 
approved by either the Manager, 
International Branch, ANM–116, FAA, 
Transport Airplane Directorate; or the 
Direction Générale de l’Aviation Civile (or its 
delegated agent). 

Alternative Methods of Compliance 
(AMOCs) 

(k) The Manager, International Branch, 
ANM–116, has the authority to approve 
AMOCs for this AD, if requested in 
accordance with the procedures found in 14 
CFR 39.19. 

Related Information 
(l) French airworthiness directive 2003–

410(B), dated October 29, 2003, also 
addresses the subject of this AD.

Issued in Renton, Washington, on 
November 1, 2004. 
Kalene C. Yanamura, 
Acting Manager, Transport Airplane 
Directorate, Aircraft Certification Service.
[FR Doc. 04–25030 Filed 11–9–04; 8:45 am] 
BILLING CODE 4910–13–P

DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration 

14 CFR Part 39

[Docket No. FAA–2004–19567; Directorate 
Identifier 2004–NM–118–AD] 

RIN 2120–AA64

Airworthiness Directives; Boeing 
Model 737–200, –200C, –300, –400, 
–500, –600, –700, –700C, –800, and 
–900 Series Airplanes

AGENCY: Federal Aviation 
Administration (FAA), DOT.
ACTION: Notice of proposed rulemaking 
(NPRM). 

SUMMARY: The FAA proposes to adopt a 
new airworthiness directive (AD) for 
certain Boeing Model 737–200, –200C, 
–300, –400, –500, –600, –700, –700C, 
–800, and –900 series airplanes. This 
proposed AD would require a one-time 
detailed inspection for discrepancies of 
the secondary fuel vapor barrier of the 
wing center section, and related 
investigative/corrective actions if 
necessary. This proposed AD is 
prompted by reports that the secondary 
fuel vapor barrier was not applied 
correctly to, or was missing from, 
certain areas of the wing center section. 
We are proposing this AD to prevent 
fuel or fuel vapors from leaking into the 
cargo or passenger compartments and 
coming into contact with a possible 
ignition source, which could result in 
fire or explosion.
DATES: We must receive comments on 
this proposed AD by December 27, 
2004.
ADDRESSES: Use one of the following 
addresses to submit comments on this 
proposed AD. 

• DOT Docket Web site: Go to
http://dms.dot.gov and follow the 

instructions for sending your comments 
electronically. 

• Government-wide rulemaking Web 
site: Go to http://www.regulations.gov 
and follow the instructions for sending 
your comments electronically. 

• Mail: Docket Management Facility, 
U.S. Department of Transportation, 400 
Seventh Street SW, Nassif Building, 
room PL–401, Washington, DC 20590. 

• By fax: (202) 493–2251. 
• Hand Delivery: Room PL–401 on 

the plaza level of the Nassif Building, 
400 Seventh Street SW, Washington, 
DC, between 9 a.m. and 5 p.m., Monday 
through Friday, except Federal holidays. 

You can get the service information 
identified in this proposed AD from 
Boeing Commercial Airplanes, PO Box 
3707, Seattle, Washington 98124–2207. 

You can examine the contents of this 
AD docket on the Internet at http://
dms.dot.gov, or at the Docket 
Management Facility, U.S. Department 
of Transportation, 400 Seventh Street 
SW, room PL–401, on the plaza level of 
the Nassif Building, Washington, DC.
FOR FURTHER INFORMATION CONTACT: 
Technical information: Doug Pegors, 
Aerospace Engineer, Propulsion Branch, 
ANM–140S, FAA, Seattle Aircraft 
Certification Office, 1601 Lind Avenue, 
SW., Renton, Washington 98055–4056; 
telephone (425) 917–6504; fax (425) 
917–6590. 

Plain language information: Marcia 
Walters, marcia.walters@faa.gov.
SUPPLEMENTARY INFORMATION: 

Docket Management System (DMS) 

The FAA has implemented new 
procedures for maintaining AD dockets 
electronically. As of May 17, 2004, new 
AD actions are posted on DMS and 
assigned a docket number. We track 
each action and assign a corresponding 
directorate identifier. The DMS AD 
docket number is in the form ‘‘Docket 
No. FAA–2004–99999.’’ The Transport 
Airplane Directorate identifier is in the 
form ‘‘Directorate Identifier 2004-NM–
999-AD.’’ Each DMS AD docket also 
lists the directorate identifier (‘‘Old 
Docket Number’’) as a cross-reference 
for searching purposes.

Comments Invited 

We invite you to submit any relevant 
written data, views, or arguments 
regarding this proposed AD. Send your 
comments to an address listed under 
ADDRESSES. Include ‘‘Docket No. FAA–
2004–19567; Directorate Identifier 2004-
NM–118-AD’’ in the subject line of your 
comments. We specifically invite 
comments on the overall regulatory, 
economic, environmental, and energy 
aspects of the proposed AD. We will 
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consider all comments submitted by the 
closing date and may amend the 
proposed AD in light of those 
comments. 

We will post all comments we 
receive, without change, to http://
dms.dot.gov, including any personal 
information you provide. We will also 
post a report summarizing each 
substantive verbal contact with FAA 
personnel concerning this proposed AD. 
Using the search function of that 
website, anyone can find and read the 
comments in any of our dockets, 
including the name of the individual 
who sent the comment (or signed the 
comment on behalf of an association, 
business, labor union, etc.). You can 
review DOT’s complete Privacy Act 
Statement in the Federal Register 
published on April 11, 2000 (65 FR 
19477–78), or you can visit http://
dms.dot.gov.

We are reviewing the writing style we 
currently use in regulatory documents. 
We are interested in your comments on 
whether the style of this document is 
clear, and your suggestions to improve 
the clarity of our communications that 
affect you. You can get more 
information about plain language at 
http://www.faa.gov/language and http://
www.plainlanguage.gov.

Examining the Docket 
You can examine the AD docket in 

person at the Docket Management 
Facility office between 9:00 a.m. and 
5:00 p.m., Monday through Friday, 
except Federal holidays. The Docket 
Management Facility office (telephone 
(800) 647–5227) is located on the plaza 
level of the Nassif Building at the DOT 
street address stated in the ADDRESSES 
section. Comments will be available in 
the AD docket shortly after the DMS 
receives them. 

Discussion 
We have received a report indicating 

that, during manufacture, the secondary 
fuel vapor barrier was not applied 
correctly to the wing center section front 
spar and upper panel of certain Boeing 
Model 737–300 series airplanes. The 
vapor barrier was also not applied 
continuously along the front spar 
vertical stiffeners and the top panel 
floor beams. In addition, inspections of 
Boeing Model 737–600, –700, and –800 
series airplanes revealed these same 
conditions. The secondary fuel vapor 
barrier was also missing from the side 
body corner of the spar upper panel of 
the wing center section and the lower 
row of fasteners on the front spar. The 
vapor barrier on these airplanes also 
was too thin in some areas and too thick 
in other areas of the top panel and front 

spar. This condition, if not corrected, 
could result in fuel or fuel vapors 
leaking through fasteners or cracks in 
the wing center section into the cargo or 
passenger compartments and coming 
into contact with a possible ignition 
source, which could result in fire or 
explosion. 

The vapor barrier installations on 
Boeing Model 737–300 series airplanes 
are identical to those on Model 737–
200, –200C, –400, and –500 series 
airplanes, and the vapor barrier 
installations on Model 737–600, –700, 
and –800 series airplanes are identical 
to those on Model 737–700C, and –900 
series airplanes. Therefore, all of these 
models may be subject to the identified 
unsafe condition. 

Relevant Service Information 
We have reviewed Boeing Special 

Attention Service Bulletin 737–57–
1261, dated February 27, 2003; and 
Boeing Special Attention Service 
Bulletin 737–57–1250, Revision 1, dated 
September 4, 2003. The service bulletins 
describe procedures for a one-time 
detailed visual inspection for 
discrepancies of the secondary fuel 
vapor barrier of the front spar and top 
panel of the wing center section; and 
related investigative/corrective actions, 
if necessary. Discrepancies include 
areas of the secondary fuel vapor barrier 
that are missing, peeling, non-
transparent, non-continuous, too thin, 
or too thick. Investigative action 
includes measuring the thickness of the 
secondary fuel vapor barrier with a non-
conductive coating thickness gauge. 
Corrective actions include removing 
incorrectly applied secondary fuel vapor 
barrier, primers, sealants, corrosion 
inhibitors, and embedded metallic 
particles; and applying new primers, 
sealants, corrosion inhibitors, filleting 
seals, and secondary fuel vapor barrier; 
as necessary. 

Accomplishing the actions specified 
in the service bulletins is intended to 
adequately address the unsafe 
condition. 

FAA’s Determination and Requirements 
of the Proposed AD 

We have evaluated all pertinent 
information and identified an unsafe 
condition that is likely to exist or 
develop on other airplanes of this same 
type design. Therefore, we are 
proposing this AD to require a one-time 
detailed inspection for discrepancies of 
the secondary fuel vapor barrier of the 
wing center section, and related 
investigative/corrective actions if 
necessary. The proposed AD would 
require you to use the service 
information described previously to 

perform these actions except as 
specified under ‘‘Clarification of 
Inspection Terminology.’’

Clarification of Inspection Terminology 

In this proposed AD, the ‘‘detailed 
visual inspection’’ specified in the 
service bulletins is referred to as a 
‘‘detailed inspection.’’ We have 
included the definition for a detailed 
inspection in a note in the proposed AD. 

The service bulletins refer to a 
‘‘special detailed inspection’; however, 
this action is actually a measurement of 
the thickness of the secondary fuel 
vapor barrier using a non-conductive 
coating thickness gauge. The proposed 
AD would refer to this measurement of 
the secondary fuel vapor barrier as 
‘‘related investigative action’’ rather 
than a special detailed inspection. 

Costs of Compliance 

This proposed AD would affect about 
1,521 airplanes of U.S. registry and 
3,861 airplanes worldwide. We estimate 
the average labor rate to be $65 per work 
hour. We estimate that it would take the 
number of work hours shown in the 
following table to accomplish the 
proposed actions for each airplane. Parts 
and materials are standard and are to be 
supplied by the operator. Based on these 
figures, the cost impact of the proposed 
AD is estimated to range between $325 
and $910 per airplane.

ESTIMATED WORK HOURS 

Affected
airplanes

as listed in 

Airplane
group 

Work
hours 

Boeing Special Attention 
Service Bulletin 737–
57–1250, Revision 1, 
dated September 4, 
2003 ............................ 1 

2 
3

14 
12 
5 

Boeing Special Attention 
Service Bulletin 737–
57–1261, dated Feb-
ruary 27, 2003 ............. 1 

2
14 

7 

Regulatory Findings 

We have determined that this 
proposed AD would not have federalism 
implications under Executive Order 
13132. This proposed AD would not 
have a substantial direct effect on the 
States, on the relationship between the 
national Government and the States, or 
on the distribution of power and 
responsibilities among the various 
levels of government. 

For the reasons discussed above, I 
certify that the proposed regulation: 
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1. Is not a ‘‘significant regulatory 
action’’ under Executive Order 12866; 

2. Is not a ‘‘significant rule’’ under the 
DOT Regulatory Policies and Procedures 
(44 FR 11034, February 26, 1979); and

3. Will not have a significant 
economic impact, positive or negative, 
on a substantial number of small entities 
under the criteria of the Regulatory 
Flexibility Act. 

We prepared a regulatory evaluation 
of the estimated costs to comply with 
this proposed AD. See the ADDRESSES 
section for a location to examine the 
regulatory evaluation.

List of Subjects in 14 CFR Part 39

Air transportation, Aircraft, Aviation 
safety, Safety.

The Proposed Amendment 

Accordingly, under the authority 
delegated to me by the Administrator, 
the FAA proposes to amend 14 CFR part 
39 as follows:

PART 39—AIRWORTHINESS 
DIRECTIVES 

1. The authority citation for part 39 
continues to read as follows:

Authority: 49 U.S.C. 106(g), 40113, 44701.

§ 39.13 [Amended] 

2. The FAA amends § 39.13 by adding 
the following new airworthiness 
directive (AD):
Boeing: Docket No. FAA–2004–19567; 

Directorate Identifier 2004–NM–118–AD. 

Comments Due Date 

(a) The Federal Aviation Administration 
(FAA) must receive comments on this AD 
action by December 27, 2004. 

Affected ADs 

(b) None. 

Applicability 

(c) This AD applies to the airplanes listed 
in Table 1 of this AD, certificated in any 
category:

TABLE 1.—APPLICABILITY 

Model Line numbers 

737–200, –200C, –300, –400, and –500 series airplanes ................................. 311 through 3132 inclusive. 
737–600, –700, –700C, –800, and –900 series airplanes ................................. 1 through 1088 inclusive and 1090 through 1134 inclusive. 

Unsafe Condition 
(d) This AD is prompted by reports that the 

secondary fuel vapor barrier was not applied 
correctly to, or was missing from, certain 
areas of the wing center section. We are 
issuing this AD to prevent fuel or fuel vapors 
from leaking into the cargo or passenger 
compartments and coming into contact with 
a possible ignition source, which could result 
in fire or explosion. 

Compliance 
(e) You are responsible for having the 

actions required by this AD performed within 
the compliance times specified, unless the 
actions have already been done. 

Service Bulletin References 
(f) The term ‘‘service bulletin,’’ as used in 

this AD, means the Accomplishment 
Instructions of the following service 
bulletins, as applicable: 

(1) For Model 737–200, –200C, –300, –400, 
and –500 series airplanes: Boeing Special 
Attention Service Bulletin 737–57–1261, 
dated February 27, 2003; and 

(2) For Model 737–600, –700, –700C, –800, 
and –900 series airplanes: Boeing Special 
Attention Service Bulletin 737–57–1250, 
Revision 1, dated September 4, 2003. 

Inspection 
(g) Within 48 months after the effective 

date of this AD, do a one-time detailed 
inspection for discrepancies of the secondary 
fuel vapor barrier of the wing center section; 
and if discrepancies exist, before further 
flight, do any applicable related 
investigative/corrective actions in accordance 
with the Accomplishment Instructions of the 
applicable service bulletin.

Note 1: For the purposes of this AD, a 
detailed inspection is: ‘‘An intensive visual 
examination of a specific structural area, 
system, installation, or assembly to detect 
damage, failure, or irregularity. Available 
lighting is normally supplemented with a 

direct source of good lighting at intensity 
deemed appropriate by the inspector. 
Inspection aids such as mirror, magnifying 
lenses, etc., may be used. Surface cleaning 
and elaborate access procedures may be 
required.’’

Actions Accomplished per Previous Issue of 
Service Bulletin 

(h) Actions accomplished before the 
effective date of this AD in accordance with 
Boeing Special Attention Service Bulletin 
737–57–1250, dated February 7, 2002, are 
considered acceptable for compliance with 
the corresponding actions specified in 
paragraph (g) of this AD. 

Alternative Methods of Compliance 
(AMOCs) 

(i) The Manager, Seattle Aircraft 
Certification Office (ACO), FAA, has the 
authority to approve AMOCs for this AD, if 
requested in accordance with the procedures 
found in 14 CFR 39.19.

Issued in Renton, Washington, on 
November 1, 2004. 

Kalene C. Yanamura, 
Acting Manager, Transport Airplane 
Directorate, Aircraft Certification Service.
[FR Doc. 04–25031 Filed 11–9–04; 8:45 am] 

BILLING CODE 4910–13–P

DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration 

14 CFR Part 39

[Docket No. FAA–2004–19562; Directorate 
Identifier 2004–NM–73–AD] 

RIN 2120–AA64

Airworthiness Directives; Aerospatiale 
Model ATR 42–200, –300, and –320 
Series Airplanes

AGENCY: Federal Aviation 
Administration (FAA), DOT.
ACTION: Notice of proposed rulemaking 
(NPRM). 

SUMMARY: The FAA proposes to adopt a 
new airworthiness directive (AD) for all 
Aerospatiale Model ATR 42–200, –300, 
and –320 series airplanes. This 
proposed AD would require inspecting 
to determine the part and serial number 
of the swinging lever of the main 
landing gears (MLG) and replacing the 
swinging lever if necessary. This 
proposed AD is prompted by a report 
that, on an airplane lined up for takeoff, 
the swinging lever of the left MLG 
collapsed when engine power was 
applied. We are proposing this AD to 
prevent fracture of the MLG swinging 
lever, which could result in collapse of 
the swinging lever and reduced 
structural integrity and possible 
collapse of the MLG during operations 
on the ground.
DATES: We must receive comments on 
this proposed AD by December 10, 
2004.
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ADDRESSES: Use one of the following 
addresses to submit comments on this 
proposed AD. 

• DOT Docket Web site: Go to
http://dms.dot.gov and follow the 
instructions for sending your comments 
electronically. 

• Government-wide rulemaking Web 
site: Go to http://www.regulations.gov 
and follow the instructions for sending 
your comments electronically. 

• Mail: Docket Management Facility, 
U.S. Department of Transportation, 400 
Seventh Street SW., Nassif Building, 
room PL–401, Washington, DC 20590. 

• By fax: (202) 493–2251. 
• Hand Delivery: Room PL–401 on 

the plaza level of the Nassif Building, 
400 Seventh Street SW., Washington, 
DC, between 9 a.m. and 5 p.m., Monday 
through Friday, except Federal holidays. 

For service information identified in 
this proposed AD, contact Aerospatiale, 
316 Route de Bayonne, 31060 Toulouse, 
Cedex 03, France. 

You can examine the contents of this 
AD docket on the Internet at http://
dms.dot.gov, or in person at the Docket 
Management Facility, U.S. Department 
of Transportation, 400 Seventh Street 
SW, room PL–401, on the plaza level of 
the Nassif Building, Washington, DC. 
This docket number is FAA–2004–
19562; the directorate identifier for this 
docket is 2004–NM–73–AD.
FOR FURTHER INFORMATION CONTACT: 

Technical information: Dan Rodina, 
Aerospace Engineer, International 
Branch, ANM–116, FAA, Transport 
Airplane Directorate, 1601 Lind 
Avenue, SW., Renton, Washington 
98055–4056; telephone (425) 227–2125; 
fax (425) 227–1149. 

Plain language information: Marcia 
Walters, marcia.walters@faa.gov.
SUPPLEMENTARY INFORMATION: 

Docket Management System (DMS) 

The FAA has implemented new 
procedures for maintaining AD dockets 
electronically. As of May 17, 2004, new 
AD actions are posted on DMS and 
assigned a docket number. We track 
each action and assign a corresponding 
directorate identifier. The DMS AD 
docket number is in the form ‘‘Docket 
No. FAA–2004–99999.’’ The Transport 
Airplane Directorate identifier is in the 
form ‘‘Directorate Identifier 2004–NM–
999–AD.’’ Each DMS AD docket also 
lists the directorate identifier (‘‘Old 
Docket Number’’) as a cross-reference 
for searching purposes. 

Comments Invited 

We invite you to submit any written 
relevant data, views, or arguments 
regarding this proposed AD. Send your 

comments to an address listed under 
ADDRESSES. Include ‘‘Docket No. FAA–
2004–19562; Directorate Identifier 
2004–NM–73–AD’’ at the beginning of 
your comments. We specifically invite 
comments on the overall regulatory, 
economic, environmental, and energy 
aspects of the proposed AD. We will 
consider all comments submitted by the 
closing date and may amend the 
proposed AD in light of those 
comments. 

We will post all comments we 
receive, without change, to http://
dms.dot.gov, including any personal 
information you provide. We will also 
post a report summarizing each 
substantive verbal contact with FAA 
personnel concerning this proposed AD. 
Using the search function of our docket 
website, anyone can find and read the 
comments in any of our dockets, 
including the name of the individual 
who sent the comment (or signed the 
comment on behalf of an association, 
business, labor union, etc.). You can 
review the DOT’s complete Privacy Act 
Statement in the Federal Register 
published on April 11, 2000 (65 FR 
19477–78), or you can visit http://
dms.dot.gov.

We are reviewing the writing style we 
currently use in regulatory documents. 
We are interested in your comments on 
whether the style of this document is 
clear, and your suggestions to improve 
the clarity of our communications that 
affect you. You can get more 
information about plain language at 
http://www.faa.gov/language and http://
www.plainlanguage.gov.

Examining the Docket 
You can examine the AD docket on 

the Internet at http://dms.dot.gov, or in 
person at the Docket Management 
Facility office between 9 a.m. and 5 
p.m., Monday through Friday, except 
Federal holidays. The Docket 
Management Facility office (telephone 
(800) 647–5227) is on the plaza level of 
the Nassif Building at the DOT street 
address stated in the ADDRESSES section. 
Comments will be available in the AD 
docket shortly after the DMS receives 
them. 

Discussion 
The Direction Generale de l’Aviation 

Civile (DGAC), which is the 
airworthiness authority for France, 
notified us that an unsafe condition may 
exist on certain Aerospatiale Model 
ATR 42–200, –300, and –320 series 
airplanes. The DGAC advises that, on an 
airplane lined up for takeoff, the 
swinging lever of the left main landing 
gear (MLG) collapsed when engine 
power was applied. Investigation 

revealed abnormally high 
concentrations of silicium (silicon) in 
the cracked area of the swinging lever. 
Similar defects were found in other 
levers of the same batch. This condition, 
if not corrected, could cause fracture of 
the MLG swinging lever, which could 
result in collapse of the swinging lever 
and reduced structural integrity and 
possible collapse of the MLG during 
operations on the ground. 

Relevant Service Information 
Aerospatiale has issued Job 

Instruction Card (JIC) 32–11–00 RAI 
10030–001, dated February 1, 2000, to 
the Avions de Transport Regional 
Aircraft Maintenance Manual. The JIC 
describes procedures for replacing the 
swinging lever of the MLG with a new 
or serviceable swinging lever. 
Accomplishing the actions specified in 
the service information is intended to 
adequately address the unsafe 
condition. The DGAC mandated the 
service information and issued French 
airworthiness directive 2003–376(B), 
dated October 1, 2003, to ensure the 
continued airworthiness of these 
airplanes in France. 

FAA’s Determination and Requirements 
of the Proposed AD 

These airplane models are 
manufactured in France and are type 
certificated for operation in the United 
States under the provisions of section 
21.29 of the Federal Aviation 
Regulations (14 CFR 21.29) and the 
applicable bilateral airworthiness 
agreement. According to this bilateral 
airworthiness agreement, the DGAC has 
kept the FAA informed of the situation 
described above. We have examined the 
DGAC’s findings, evaluated all pertinent 
information, and determined that AD 
action is necessary for products of this 
type design that are certificated for 
operation in the United States. 

Therefore, we are proposing this AD, 
which would require inspecting to 
determine the part number and serial 
number of the swinging lever of the 
MLG and replacing the swinging lever 
with a new or serviceable swinging 
lever, if necessary. The proposed AD 
would require you to use the service 
information described previously to 
perform the replacement, except as 
discussed under ‘‘Differences Between 
the Proposed AD and French 
Airworthiness Directive.’’

Differences Between the Proposed AD 
and French Airworthiness Directive 

Though French airworthiness 
directive 2003–376(B) limits its 
applicability to Model ATR 42–200, 
–300, and –320 series airplanes having 
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MLGs currently equipped with a 
swinging lever part number (P/N) 
D56771, we have determined that a 
swinging lever P/N D56771 could be 
installed in the future on an airplane not 
currently equipped with a lever having 
that part number. Therefore, this 
proposed AD would be applicable to all 
Model ATR 42–200, –300, and –320 
series airplanes and would prohibit 
installing a swinging lever having a 
subject P/N and serial number on any of 
these airplanes. 

Though French airworthiness 
directive 2003–376(B) specifies that 
operators shall report certain inspection 
findings to Messier-Dowty, this 
proposed AD would not require this. 

Though French airworthiness 
directive 2003–376(B) specifies that 
operators shall return swinging levers 
with applicable serial numbers to 
Messier-Dowty for discard, this 
proposed AD would not require this. 

Costs of Compliance 

This proposed AD would affect about 
24 airplanes of U.S. registry. The 
proposed inspection would take about 1 
work hour per airplane, at an average 
labor rate of $65 per work hour. Based 
on these figures, the estimated cost of 
the proposed AD for U.S. operators is 
$1,560, or $65 per airplane. 

Regulatory Findings 

We have determined that this 
proposed AD would not have federalism 
implications under Executive Order 
13132. This proposed AD would not 
have a substantial direct effect on the 
States, on the relationship between the 
national Government and the States, or 
on the distribution of power and 
responsibilities among the various 
levels of government. 

For the reasons discussed above, I 
certify that the proposed regulation: 

1. Is not a ‘‘significant regulatory 
action’’ under Executive Order 12866; 

2. Is not a ‘‘significant rule’’ under the 
DOT Regulatory Policies and Procedures 
(44 FR 11034, February 26, 1979); and 

3. Will not have a significant 
economic impact, positive or negative, 
on a substantial number of small entities 
under the criteria of the Regulatory 
Flexibility Act.

We prepared a regulatory evaluation 
of the estimated costs to comply with 
this proposed AD. See the ADDRESSES 
section for a location to examine the 
regulatory evaluation.

List of Subjects in 14 CFR Part 39

Air transportation, Aircraft, Aviation 
safety, Safety.

The Proposed Amendment 
Accordingly, under the authority 

delegated to me by the Administrator, 
the FAA proposes to amend 14 CFR part 
39 as follows:

PART 39—AIRWORTHINESS 
DIRECTIVES 

1. The authority citation for part 39 
continues to read as follows:

Authority: 49 U.S.C. 106(g), 40113, 44701.

§ 39.13 [Amended] 
2. The FAA amends § 39.13 by adding 

the following new airworthiness 
directive (AD):
Aerospatiale: Docket No. FAA–2004–19562; 

Directorate Identifier 2004–NM–73–AD. 

Comments Due Date 
(a) The Federal Aviation Administration 

must receive comments on this AD action by 
December 10, 2004. 

Affected ADs 
(b) None. 

Applicability 
(c) This AD applies to all Aerospatiale 

Model ATR 42–200, –300, and –320 series 
airplanes; certificated in any category. 

Unsafe Condition 
(d) This AD was prompted by a report that, 

on an airplane lined up for takeoff, the 
swinging lever of the left MLG collapsed 
when engine power was applied. We are 
issuing this AD to prevent fracture of the 
MLG swinging lever, which could result in 
collapse of the swinging lever and reduced 
structural integrity and possible collapse of 
the MLG during operations on the ground. 

Compliance 
(e) You are responsible for having the 

actions required by this AD performed within 
the compliance times specified, unless the 
actions have already been done. 

Inspection To Determine Part and Serial 
Numbers 

(f) Within 30 days after the effective date 
of this AD, inspect to determine the part 
number (P/N) and serial number (S/N) of the 
swinging lever of the MLG. 

(1) If the P/N of the swinging lever is not 
D56771; or if the P/N of the swinging lever 
is D56771 but the S/N is not from 115 to 151 
inclusive; no further action is required by 
this paragraph. 

(2) If the P/N of the swinging lever is 
D56771 and the S/N is from 115 to 151 
inclusive, within 90 days after the effective 
date of this AD: Remove the swinging lever 
and replace it with a new or serviceable lever 
in accordance with Job Instruction Card 32–
11–00 RAI 10030–001, dated February 1, 
2000, to the Avions de Transport Regional 
Aircraft Maintenance Manual. 

No Reporting Requirement 

(g) Though French airworthiness directive 
2003–376(B), dated October 1, 2003, specifies 
that operators shall report certain inspection 

findings to Messier-Dowty, this AD does not 
require this. 

Disposition of Swinging Levers 

(h) Though French airworthiness directive 
2003–376(B), dated October 1, 2003, specifies 
that operators shall return swinging levers 
with applicable serial numbers to Messier-
Dowty for discard, this AD does not require 
this. 

Parts Installation 

(i) As of the effective date of this AD, no 
person may install on any airplane an MLG 
swinging lever, P/N D56771, having a S/N 
from 115 to 151 inclusive. 

Alternative Methods of Compliance 
(AMOCs) 

(j) The Manager, International Branch, 
ANM–116, Transport Airplane Directorate, 
FAA, has the authority to approve AMOCs 
for this AD, if requested in accordance with 
the procedures found in 14 CFR 39.19. 

Related Information 

(k) French airworthiness directive 2003–
376(B), dated October 1, 2003, also addresses 
the subject of this AD.

Issued in Renton, Washington, on 
November 1, 2004. 
Kalene C. Yanamura, 
Acting Manager, Transport Airplane 
Directorate, Aircraft Certification Service.
[FR Doc. 04–25032 Filed 11–9–04; 8:45 am] 
BILLING CODE 4910–13–P

DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration 

14 CFR Part 39 

[Docket No. FAA–2004–19561; Directorate 
Identifier 2004–NM–50–AD] 

RIN 2120–AA64 

Airworthiness Directives; Raytheon 
Model DH.125, HS.125, and BH.125 
Series Airplanes; BAe.125 Series 800A 
(C–29A and U–125) and 800B 
Airplanes; and Hawker 800 (Including 
Variant U–125A) and 800XP Airplanes; 
Equipped With TFE731 Engines

AGENCY: Federal Aviation 
Administration (FAA), DOT.
ACTION: Notice of proposed rulemaking 
(NPRM). 

SUMMARY: The FAA proposes to adopt a 
new airworthiness directive (AD) for 
certain Raytheon Model DH.125, 
HS.125, and BH.125 series airplanes; 
BAe.125 series 800A (C–29A and U–
125) and 800B airplanes; and Hawker 
800 (including variant U–125A) and 
800XP airplanes. This proposed AD 
would require installing insulating 
blankets on the engine compartment 
firewall and the wire harness passing 
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through the firewall fairlead. This 
proposed AD is prompted by a report 
indicating that insulation on the wire 
harness passing through the firewall 
fairlead ignited on the fuselage side of 
the firewall. We are proposing this AD 
to prevent a fire in the engine 
compartment from causing possible 
ignition of outgassing wire insulation on 
the fuselage side of the firewall, which 
could lead to an uncontrollable fire in 
the fuselage.
DATES: We must receive comments on 
this proposed AD by December 27, 
2004.

ADDRESSES: Use one of the following 
addresses to submit comments on this 
proposed AD. 

• DOT Docket Web site: Go to
http://dms.dot.gov and follow the 
instructions for sending your comments 
electronically. 

• Government-wide rulemaking web 
site: Go to http://www.regulations.gov 
and follow the instructions for sending 
your comments electronically. 

• Mail: Docket Management Facility, 
U.S. Department of Transportation, 400 
Seventh Street SW., Nassif Building, 
room PL–401, Washington, DC 20590. 

• By fax: (202) 493–2251. 
• Hand Delivery: Room PL–401 on 

the plaza level of the Nassif Building, 
400 Seventh Street SW., Washington, 
DC, between 9 a.m. and 5 p.m., Monday 
through Friday, except Federal holidays. 

For service information identified in 
this proposed AD, contact Raytheon 
Aircraft Company, Department 62, PO 
Box 85, Wichita, Kansas 67201–0085. 

You can examine the contents of this 
AD docket on the Internet at http://
dms.dot.gov, or in person at the Docket 
Management Facility, U.S. Department 
of Transportation, 400 Seventh Street 
SW., room PL–401, on the plaza level of 
the Nassif Building, Washington, DC. 
This docket number is FAA–2004–
19561; the directorate identifier for this 
docket is 2004–NM–50–AD.
FOR FURTHER INFORMATION CONTACT: 
Technical information: Jeff Pretz, 
Aerospace Engineer, Airframe Branch, 
ACE–118W, FAA, Wichita Aircraft 
Certification Office, 1801 Airport Road, 
room 100, Mid-Continent Airport, 
Wichita, Kansas 67209; telephone (316) 
946–4153; fax (316) 946–4407. 

Plain language information: Marcia 
Walters, marcia.walters@faa.gov.
SUPPLEMENTARY INFORMATION: 

Docket Management System (DMS) 

The FAA has implemented new 
procedures for maintaining AD dockets 
electronically. As of May 17, 2004, new 
AD actions are posted on DMS and 
assigned a docket number. We track 

each action and assign a corresponding 
directorate identifier. The DMS AD 
docket number is in the form ‘‘Docket 
No. FAA–2004–99999.’’ The Transport 
Airplane Directorate identifier is in the 
form ‘‘Directorate Identifier 2004–NM–
999–AD.’’ Each DMS AD docket also 
lists the directorate identifier (‘‘Old 
Docket Number’’) as a cross-reference 
for searching purposes. 

Comments Invited 
We invite you to submit any relevant 

written data, views, or arguments 
regarding this proposed AD. Send your 
comments to an address listed under 
ADDRESSES. Include ‘‘Docket No. FAA–
2004–19561; Directorate Identifier 
2004–NM–50–AD’’ in the subject line of 
your comments. We specifically invite 
comments on the overall regulatory, 
economic, environmental, and energy 
aspects of the proposed AD. We will 
consider all comments submitted by the 
closing date and may amend the 
proposed AD in light of those 
comments. 

We will post all comments we 
receive, without change, to http://
dms.dot.gov, including any personal 
information you provide. We will also 
post a report summarizing each 
substantive verbal contact with FAA 
personnel concerning this proposed AD. 
Using the search function of that 
website, anyone can find and read the 
comments in any of our dockets, 
including the name of the individual 
who sent the comment (or signed the 
comment on behalf of an association, 
business, labor union, etc.). You can 
review DOT’s complete Privacy Act 
Statement in the Federal Register 
published on April 11, 2000 (65 FR 
19477–78), or you can visit http://
dms.dot.gov. 

We are reviewing the writing style we 
currently use in regulatory documents. 
We are interested in your comments on 
whether the style of this document is 
clear, and your suggestions to improve 
the clarity of our communications that 
affect you. You can get more 
information about plain language at 
http://www.faa.gov/language and http://
www.plainlanguage.gov. 

Examining the Docket 
You can examine the AD docket on 

the Internet at http://dms.dot.gov, or in 
person at the Docket Management 
Facility office between 9 a.m. and 5 
p.m., Monday through Friday, except 
Federal holidays. The Docket 
Management Facility office (telephone 
(800) 647–5227) is located on the plaza 
level of the Nassif Building at the DOT 
street address stated in the ADDRESSES 
section. Comments will be available in 

the AD docket shortly after the DMS 
receives them. 

Discussion 
We have received a report indicating 

that during certification testing of a new 
firewall fairlead material, insulation on 
the wire harness passing through the 
laboratory test firewall fairlead ignited 
on the fuselage side of the firewall. The 
configuration of the test firewall and 
wire harness was similar to the 
configuration of the firewall and wire 
harness found on certain Raytheon 
Model DH.125, HS.125, and BH.125 
series airplanes; BAe.125 series 800A 
(C–29A and U–125), and 800B 
airplanes; and Hawker 800 (including 
variant U–125A) and 800XP airplanes; 
equipped with TFE731 engines. This 
condition, if not corrected, could result 
in a fire in the engine compartment 
causing possible ignition of outgassing 
wire insulation on the fuselage side of 
the firewall, which could lead to an 
uncontrollable fire in the fuselage. 

Relevant Service Information 
We have reviewed Raytheon Service 

Bulletin SB 26–3496, dated November 
2003. The service bulletin describes 
procedures for installing insulating 
blankets on the engine compartment 
firewall and the wire harness passing 
through the firewall fairlead. 
Accomplishing the actions specified in 
the service information is intended to 
adequately address the unsafe 
condition. 

FAA’s Determination and Requirements 
of the Proposed AD 

We have evaluated all pertinent 
information and identified an unsafe 
condition that is likely to exist or 
develop on other airplanes of this same 
type design. Therefore, we are 
proposing this AD, which would require 
accomplishing the actions specified in 
the service information described 
previously, except as discussed under 
‘‘Differences Between the Proposed AD 
and Service Bulletin.’’ 

Differences Between the Proposed AD 
and Service Bulletin 

The service bulletin describes 
procedures for reporting 
accomplishment of the service bulletin 
to the manufacturer; however, this 
proposed AD would not require that 
action. 

Costs of Compliance 
There are about 804 airplanes of the 

affected design in the worldwide fleet. 
This proposed AD would affect about 
530 airplanes of U.S. registry. The 
proposed actions would take about 8 
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work hours per airplane, at an average 
labor rate of $65 per work hour. 
Required parts would cost about $1,784 
per airplane. Based on these figures, the 
estimated cost of the proposed AD for 
U.S. operators is $1,221,120, or $2,304 
per airplane. 

Regulatory Findings 

We have determined that this 
proposed AD would not have federalism 
implications under Executive Order 
13132. This proposed AD would not 
have a substantial direct effect on the 
States, on the relationship between the 
national Government and the States, or 
on the distribution of power and 
responsibilities among the various 
levels of government.

For the reasons discussed above, I 
certify that the proposed regulation: 

1. Is not a ‘‘significant regulatory 
action’’ under Executive Order 12866; 

2. Is not a ‘‘significant rule’’ under the 
DOT Regulatory Policies and Procedures 
(44 FR 11034, February 26, 1979); and 

3. Will not have a significant 
economic impact, positive or negative, 
on a substantial number of small entities 
under the criteria of the Regulatory 
Flexibility Act. 

We prepared a regulatory evaluation 
of the estimated costs to comply with 
this proposed AD. See the ADDRESSES 
section for a location to examine the 
regulatory evaluation.

List of Subjects in 14 CFR Part 39 

Air transportation, Aircraft, Aviation 
safety, Safety.

The Proposed Amendment 

Accordingly, under the authority 
delegated to me by the Administrator, 
the FAA proposes to amend 14 CFR part 
39 as follows:

PART 39—AIRWORTHINESS 
DIRECTIVES 

1. The authority citation for part 39 
continues to read as follows:

Authority: 49 U.S.C. 106(g), 40113, 44701.

§ 39.13 [Amended] 

2. The FAA amends § 39.13 by adding 
the following new airworthiness 
directive (AD):
Raytheon Aircraft Company: Docket No. 

FAA–2004–19561; Directorate Identifier 
2004–NM–50–AD. 

Comments Due Date 

(a) The Federal Aviation Administration 
(FAA) must receive comments on this AD 
action by December 27, 2004. 

Affected ADs 

(b) None. 

Applicability 

(c) This AD applies to Raytheon Model 
DH.125, HS.125, and BH.125 series airplanes; 
BAe.125 series 800A (C–29A and U–125) and 
800B airplanes; and Hawker 800 (including 
variant U–125A) and 800XP airplanes; 
certificated in any category; equipped with 
TFE731 engines; as listed in Raytheon 
Service Bulletin SB 26–3496, dated 
November 2003. 

Unsafe Condition 

(d) This AD was prompted by a report 
indicating that insulation on the wire harness 
passing through the firewall fairlead ignited 
on the fuselage side of the firewall. We are 
issuing this AD to prevent a fire in the engine 
compartment from causing possible ignition 
of outgassing wire insulation on the fuselage 
side of the firewall, which could lead to an 
uncontrollable fire in the fuselage. 

Compliance 

(e) You are responsible for having the 
actions required by this AD performed within 
the compliance times specified, unless the 
actions have already been done. 

Installation of Insulating Blankets 

(f) Within 12 months after the effective 
date of this AD, install insulating blankets on 
the engine compartment firewall and the 
wire harness passing through the firewall 
fairlead, by doing all the actions in 
accordance with the Accomplishment 
Instructions of Raytheon Service Bulletin SB 
26–3496, dated November 2003. 

No Reporting Requirement 

The service bulletin describes procedures 
for reporting accomplishment of the service 
bulletin to the manufacturer; however, this 
AD does not require that action. 

Alternative Methods of Compliance 
(AMOCs) 

(g) The Manager, Wichita Aircraft 
Certification Office (ACO), FAA, has the 
authority to approve AMOCs for this AD, if 
requested in accordance with the procedures 
found in 14 CFR 39.19.

Issued in Renton, Washington, on 
November 1, 2004. 

Kalene C. Yanamura, 
Acting Manager, Transport Airplane 
Directorate, Aircraft Certification Service.
[FR Doc. 04–25033 Filed 11–9–04; 8:45 am] 

BILLING CODE 4910–13–P

DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration 

14 CFR Part 39

[Docket No. FAA–2004–19564; Directorate 
Identifier 2004–NM–103–AD] 

RIN 2120–AA64

Airworthiness Directives; Gulfstream 
Aerospace LP Model Galaxy and 
Gulfstream 200 Airplanes

AGENCY: Federal Aviation 
Administration (FAA), DOT.
ACTION: Notice of proposed rulemaking 
(NPRM). 

SUMMARY: The FAA proposes to adopt a 
new airworthiness directive (AD) for 
certain Gulfstream Aerospace LP Model 
Galaxy and Gulfstream 200 airplanes. 
This proposed AD would require 
repetitive inspections for damage of the 
flexible supply lines of the pilot and 
copilot oxygen mask boxes, and 
eventual replacement of the lines with 
new rigid tubes. This proposed AD is 
prompted by a report of an oxygen leak 
in the cockpit mask box. We are 
proposing this AD to prevent a broken 
oxygen supply line, which could result 
in oxygen being unavailable to the 
flightcrew.

DATES: We must receive comments on 
this proposed AD by December 10, 
2004.

ADDRESSES: Use one of the following 
addresses to submit comments on this 
proposed AD. 

• DOT Docket Web site: Go to
http://dms.dot.gov and follow the 
instructions for sending your comments 
electronically. 

• Government-wide rulemaking Web 
site: Go to http://www.regulations.gov 
and follow the instructions for sending 
your comments electronically. 

• Mail: Docket Management Facility, 
U.S. Department of Transportation, 400 
Seventh Street SW., Nassif Building, 
room PL–401, Washington, DC 20590. 

• By fax: (202) 493–2251. 
• Hand Delivery: Room PL–401 on 

the plaza level of the Nassif Building, 
400 Seventh Street SW., Washington, 
DC, between 9 a.m. and 5 p.m., Monday 
through Friday, except Federal holidays. 

For service information identified in 
this proposed AD, contact Gulfstream 
Aerospace Corporation, PO Box 2206, 
Mail Station D–25, Savannah, Georgia 
31402. 

You can examine the contents of this 
AD docket on the Internet at http://
dms.dot.gov, or in person at the Docket 
Management Facility, U.S. Department 
of Transportation, 400 Seventh Street 
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SW., room PL–401, on the plaza level of 
the Nassif Building, Washington, DC.
FOR FURTHER INFORMATION CONTACT: 
Technical information: Dan Rodina, 
Aerospace Engineer, International 
Branch, ANM–116, FAA, Transport 
Airplane Directorate, 1601 Lind 
Avenue, SW., Renton, Washington 
98055–4056; telephone (425) 227–2125; 
fax (425) 227–1149. 

Plain language information: Marcia 
Walters, marcia.walters@faa.gov.
SUPPLEMENTARY INFORMATION:

Docket Management System (DMS) 

The FAA has implemented new 
procedures for maintaining AD dockets 
electronically. As of May 17, 2004, new 
AD actions are posted on DMS and 
assigned a docket number. We track 
each action and assign a corresponding 
directorate identifier. The DMS AD 
docket number is in the form ‘‘Docket 
No. FAA–2004–99999.’’ The Transport 
Airplane Directorate identifier is in the 
form ‘‘Directorate Identifier 2004–NM–
999–AD.’’ Each DMS AD docket also 
lists the directorate identifier (‘‘Old 
Docket Number’’) as a cross-reference 
for searching purposes. 

Comments Invited 

We invite you to submit any relevant 
written data, views, or arguments 
regarding this proposed AD. Send your 
comments to an address listed under 
ADDRESSES. Include ‘‘Docket No. FAA–
2004–19564; Directorate Identifier 2004-
NM–103-AD’’ at the beginning of your 
comments. We specifically invite 
comments on the overall regulatory, 
economic, environmental, and energy 
aspects of the proposed AD. We will 
consider all comments submitted by the 
closing date and may amend the 
proposed AD in light of those 
comments. 

We will post all comments we 
receive, without change, to http://
dms.dot.gov, including any personal 
information you provide. We will also 
post a report summarizing each 
substantive verbal contact with FAA 
personnel concerning this proposed AD. 
Using the search function of our docket 
website, anyone can find and read the 
comments in any of our dockets, 
including the name of the individual 
who sent the comment (or signed the 
comment on behalf of an association, 
business, labor union, etc.). You can 

review the DOT’s complete Privacy Act 
Statement in the Federal Register 
published on April 11, 2000 (65 FR 
19477–78), or you can visit http://
dms.dot.gov.

We are reviewing the writing style we 
currently use in regulatory documents. 
We are interested in your comments on 
whether the style of this document is 
clear, and your suggestions to improve 
the clarity of our communications that 
affect you. You can get more 
information about plain language at 
http://www.faa.gov/language and http://
www.plainlanguage.gov.

Examining the Docket 
You can examine the AD docket on 

the Internet at http://dms.dot.gov, or in 
person at the Docket Management 
Facility office between 9 a.m. and 5 
p.m., Monday through Friday, except 
Federal holidays. The Docket 
Management Facility office (telephone 
(800) 647–5227) is located on the plaza 
level of the Nassif Building at the DOT 
street address stated in the ADDRESSES 
section. Comments will be available in 
the AD docket shortly after the DMS 
receives them. 

Discussion 
The Civil Aviation Administration of 

Israel (CAAI), which is the 
airworthiness authority for Israel, 
notified us that an unsafe condition may 
exist on certain Gulfstream Aerospace 
LP Model Galaxy and Gulfstream 200 
airplanes. The CAAI advises that several 
operators have reported loss of oxygen 
system pressure caused by the 
separation of the flexible supply lines of 
the flightcrew oxygen mask boxes. If 
this condition is not corrected, oxygen 
could be unavailable to the flightcrew. 

Relevant Service Information 
Gulfstream has issued Alert Service 

Bulletin 200–35A–202, Revision 1, 
dated August 27, 2003. The service 
bulletin describes procedures for: 

• Repetitive inspections for damage 
of the flexible supply lines of the pilot 
and copilot oxygen mask boxes; 

• Replacement of any damaged line 
either with a new or serviceable flexible 
hose that has the same part number, or 
with a new rigid tube; and 

• Eventual replacement of the flexible 
supply lines with new rigid tubes, 
which would eliminate the need for the 
repetitive inspections. 

Accomplishing the actions specified 
in the service information is intended to 
adequately address the unsafe 
condition. The CAAI mandated the 
service information and issued Israeli 
airworthiness directive 35–03–07–12, 
dated July 21, 2003, to ensure the 
continued airworthiness of these 
airplanes in Israel. 

FAA’s Determination and Requirements 
of the Proposed AD 

These airplane models are 
manufactured in Israel and are type 
certificated for operation in the United 
States under the provisions of section 
21.29 of the Federal Aviation 
Regulations (14 CFR 21.29) and the 
applicable bilateral airworthiness 
agreement. Pursuant to this bilateral 
airworthiness agreement, the CAAI has 
kept the FAA informed of the situation 
described above. We have examined the 
CAAI’s findings, evaluated all pertinent 
information, and determined that we 
need to issue an AD for products of this 
type design that are certificated for 
operation in the United States. 

Therefore, we are proposing this AD, 
which would require accomplishing the 
actions specified in the service 
information described previously, 
except as discussed below. 

Differences Between the Proposed AD 
and the Service Information/Israeli 
Airworthiness Directive 

This proposed AD and the service 
bulletin specify repetitive inspections 
and eventual replacement of the supply 
lines. The CAAI, however, has 
mandated only the replacement. We 
find it necessary to require the interim 
repetitive inspections to ensure the 
safety of the fleet until the replacement 
can be completed. 

Although the service bulletin 
specifies completing a service reply 
card, this proposed AD would not 
require that action. 

The service bulletin specifies a 
‘‘visual inspection’’ of the supply lines. 
We have determined that this inspection 
should be considered a ‘‘general visual 
inspection,’’ which is defined in Note 1 
of this proposed AD. 

Costs of Compliance 

The following table provides the 
estimated costs for U.S. operators to 
comply with this proposed AD.
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ESTIMATED COSTS 

Action Work hours Average labor 
rate per hour Parts Cost per

airplane 

Number of
U.S.-registered

airplanes 
Fleet cost 

Inspection, per cycle ....................................... 8 $65 None re-
quired.

$520 63 $32,760 

Replacement ................................................... 10 65 0 ................... 650 63 40,950 

Regulatory Findings 

We have determined that this 
proposed AD would not have federalism 
implications under Executive Order 
13132. This proposed AD would not 
have a substantial direct effect on the 
States, on the relationship between the 
national Government and the States, or 
on the distribution of power and 
responsibilities among the various 
levels of government. 

For the reasons discussed above, I 
certify that the proposed regulation: 

1. Is not a ‘‘significant regulatory 
action’’ under Executive Order 12866; 

2. Is not a ‘‘significant rule’’ under the 
DOT Regulatory Policies and Procedures 
(44 FR 11034, February 26, 1979); and 

3. Will not have a significant 
economic impact, positive or negative, 
on a substantial number of small entities 
under the criteria of the Regulatory 
Flexibility Act. 

We prepared a regulatory evaluation 
of the estimated costs to comply with 
this proposed AD. See the ADDRESSES 
section for a location to examine the 
regulatory evaluation.

List of Subjects in 14 CFR Part 39

Air transportation, Aircraft, Aviation 
safety, Safety.

The Proposed Amendment 

Accordingly, under the authority 
delegated to me by the Administrator, 
the FAA proposes to amend 14 CFR part 
39 as follows:

PART 39—AIRWORTHINESS 
DIRECTIVES 

1. The authority citation for part 39 
continues to read as follows:

Authority: 49 U.S.C. 106(g), 40113, 44701.

§ 39.13 [Amended] 
2. The FAA amends § 39.13 by adding 

the following new airworthiness 
directive (AD):
Gulfstream Aerospace LP (Formerly Israel 

Aircraft Industries, Ltd.): Docket No. 
FAA–2004–19564; Directorate Identifier 
2004–NM–103-AD. 

Comments Due Date 

(a) The Federal Aviation Administration 
must receive comments on this AD action by 
December 10, 2004. 

Affected ADs 
(b) None. 

Applicability 
(c) This AD applies to Model Galaxy and 

Gulfstream 200 airplanes, certificated in any 
category, serial numbers 004 through 084 
inclusive. 

Unsafe Condition 
(d) This AD was prompted by a report of 

an oxygen leak in the cockpit mask box. We 
are issuing this AD to prevent a broken 
oxygen supply line, which could result in 
oxygen being unavailable to the flightcrew. 

Compliance 
(e) You are responsible for having the 

actions required by this AD performed within 
the compliance times specified, unless the 
actions have already been done. 

Inspection 
(f) Within 50 flight hours after the effective 

date of this AD, perform a general visual 
inspection for damage of the flexible supply 
lines of the pilot and copilot oxygen mask 
boxes. Use the Accomplishment Instructions 
of Gulfstream Alert Service Bulletin 200–
35A–202, Revision 1, dated August 27, 2003, 
to do the inspection. If any damage is found, 
perform corrective actions before further 
flight in accordance with the service bulletin. 
All replacement parts must be new or 
serviceable. Repeat the inspection thereafter 
at intervals not to exceed 50 flight hours until 
the replacement required by paragraph (g) of 
this AD has been done.

Note 1: For the purposes of this AD, a 
general visual inspection is: ‘‘A visual 
examination of an interior or exterior area, 
installation, or assembly to detect obvious 
damage, failure, or irregularity. This level of 
inspection is made from within touching 
distance unless otherwise specified. A mirror 
may be necessary to ensure visual access to 
all surfaces in the inspection area. This level 
of inspection is made under normally 
available lighting conditions such as 
daylight, hangar lighting, flashlight, or 
droplight and may require removal or 
opening of access panels or doors. Stands, 
ladders, or platforms may be required to gain 
proximity to the area being checked.’’

Replacement 
(g) Within 300 flight hours after the 

effective date of this AD, replace the flexible 
supply lines with new rigid tubes, in 
accordance with the Accomplishment 
Instructions of Gulfstream Alert Service 
Bulletin 200–35A–202, Revision 1, dated 
August 27, 2003. This replacement 
terminates the repetitive inspection 
requirement of paragraph (f) of this AD. 

Alternative Methods of Compliance 
(AMOCs) 

(h) The Manager, International Branch, 
ANM–116, Transport Airplane Directorate, 
FAA, has the authority to approve AMOCs 
for this AD, if requested in accordance with 
the procedures found in 14 CFR 39.19. 

Related Information 

(i) Israeli airworthiness directive 35–03–
07–12, dated July 21, 2003, also addresses the 
subject of this AD.

Issued in Renton, Washington, on 
November 1, 2004. 
Kalene C. Yanamura, 
Acting Manager, Transport Airplane 
Directorate, Aircraft Certification Service.
[FR Doc. 04–25034 Filed 11–9–04; 8:45 am] 
BILLING CODE 4910–13–P

DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration 

14 CFR Part 71

[Docket No. FAA–2004–19504; Airspace 
Docket No. 04–ACE–64] 

Proposed Establishment of Class E2 
Airspace; Wichita Colonel James 
Jabara Airport, KS.

AGENCY: Federal Aviation 
Administration (FAA), DOT.
ACTION: Notice of proposed rulemaking.

SUMMARY: This notice proposes to create 
a Class E surface area at Wichita Colonel 
James Jabara Airport, KS.
DATES: Comments for inclusion in the 
Rules Docket must be received on or 
before December 22, 2004.
ADDRESSES: Send comments on this 
proposal to the Docket Management 
System, U.S. Department of 
Transportation, Room Plaza 401, 400 
Seventh Street, SW., Washington, DC 
20590–0001. You must identify the 
docket number FAA–2004–19504/
Airspace Docket No. 04–ACE–64, at the 
beginning of your comments. You may 
also submit comments on the Internet at 
http://dms.dot.gov. You may review the 
public docket containing the proposal, 
any comments received, and any final 
disposition in person in the Dockets 
Office between 9 a.m. and 5 p.m., 
Monday through Friday, except Federal 
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holidays. The Docket Office (telephone 
1–800–647–5527) is on the plaza level 
of the Department of Transportation 
NASSIF Building at the above address.

FOR FURTHER INFORMATION CONTACT: 
Kathy Randolph, Air Traffic Division, 
Airspace Branch, ACE–520C, DOT 
Regional Headquarters Building, Federal 
Aviation Administration, 901 Locust, 
Kansas City, MO 64106; telephone: 
(816) 329–2525.

SUPPLEMENTARY INFORMATION: 

Comments Invited 

Interested parties are invited to 
participate in this proposed rulemaking 
by submitting such written data, views, 
or arguments, as they may desire. 
Comments that provide the factual basis 
supporting the views and suggestions 
presented are particularly helpful in 
developing reasoned regulatory 
decisions on the proposal. Comments 
are specifically invited on the overall 
regulatory, aeronautical, economic, 
environmental, and energy-related 
aspects of the proposal. 
Communications should identify both 
docket numbers and be submitted in 
triplicate to the address listed above. 
Commenters wishing the FAA to 
acknowledge receipt of their comments 
on this notice must submit with those 
comments a self-addressed, stamped 
postcard on which the following 
statement is made: ‘‘Comments to 
Docket No. FAA–2004–19504/Airspace 
Docket No. 04–ACE–64’’. The postcard 
will be date/time stamped and returned 
to the commenter. 

Availability of NPRM’s 

An electronic copy of this document 
may be downloaded through the 
Internet at http://dms.dot.gov. Recently 
published rulemaking documents can 
also be accessed through the FAA’s Web 
page at http://www.faa.gov or the 
Superintendent of Document’s Web 
page at http://www.access.gpo.gov/nara. 

Additionally, any person may obtain 
a copy of this notice by submitting a 
request to the Federal Aviation 
Administration, Office of Air Traffic 
Airspace Management, ATA–400, 800 
Independence Avenue, SW., 
Washington, DC 20591, or by calling 
(202) 267–8783. Communications must 
identify both docket numbers for this 
notice. Persons interested in being 
placed on a mailing list for future 
NPRM’s should contact the FAA’s 
Office of Rulemaking (202) 267–9677, to 
request a copy of Advisory Circular No. 
11–2A, Notice of Proposed Rulemaking 
Distribution System, which describes 
the application procedure. 

The Proposal 

This notice proposes to amend Part 71 
of the Federal Aviation Regulation (14 
CFR Part 71) to establish Class E 
airspace designated as a surface area for 
Colonel James Jabara Airport at Wichita, 
KS. Controlled airspace extending 
upward from the surface of the earth is 
needed to contain aircraft executing 
instrument approach procedures. 
Weather observations would be 
provided by an Automated Surface 
Observing System (ASOS) and 
communications would be direct with 
Wichita Approach Control. The area 
would be depicted on appropriate 
aeronautical charts. 

Class E airspace areas designated as 
surface areas are published in Paragraph 
6002 of FAA Order 7400.9M, dated 
August 30, 2004, and effective 
September 16, 2004, which is 
incorporated by reference in 14 CFR 
71.1. The Class E airspace designation 
listed in this document would be 
published subsequently in the Order. 

The FAA has determined that this 
proposed regulation only involves an 
established body of technical 
regulations for which frequent and 
routine amendments are necessary to 
keep them operationally current. It, 
therefore, (1) is not a ‘‘significant 
regulatory action’’ under Executive 
Order 12866; (2) is not a ‘‘significant 
rule’’ under DOT Regulatory Policies 
and Procedures (44 FR 11034; February 
26, 1979); and (3) does not warrant 
preparation of a Regulatory Evaluation 
as the anticipated impact is so minimal. 
Since this is a routine matter that will 
only affect air traffic procedures and air 
navigation, it is certified that this rule, 
when promulgated, will not have a 
significant economic impact on a 
substantial number of small entities 
under the criteria of the Regulatory 
Flexibility Act.

List of Subjects in 14 CFR Part 71

Airspace, Incorporation by reference, 
Navigation (Air).

The Proposed Amendment 

In consideration of the foregoing, the 
Federal Aviation Administration 
proposes to amend 14 CFR part 71 as 
follows:

PART 71—DESIGNATION OF CLASS A, 
CLASS B, CLASS C, CLASS D, AND 
CLASS E AIRSPACE AREAS; 
AIRWAYS; ROUTES; AND REPORTING 
POINTS 

1. The authority citation for part 71 
continues to read as follows:

Authority: 49 U.S.C. 106(g), 40103, 40113, 
40120; E.O. 10854, 24 FR 9565, 3 CFR, 1959–
1963 Comp., p. 389.

§ 71.1 [Amended] 

2. The incorporation by reference in 
14 CFR 71.1 of Federal Aviation 
Administration Order 7400.9M, 
Airspace Designations and Reporting 
Points, dated August 30, 2004, and 
effective September 16, 2004, is 
amended as follows:

Paragraph 6002 Class E Airspace 
Designated as Surface Areas.

* * * * *

ACE KS E2 Wichita Colonel James Jabara 
Airport, KS 

Wichita, Colonel James Jabara Airport, KS 
(Lat. 37°44′51″ N., long. 97°13′16″ W.)
Within a 4-mile radius of Colonel James 

Jabara Airport; excluding that airspace within 
the Wichita Mid-Continent Airport, KS Class 
C airspace area and the Wichita, McConnell 
AFB, KS Class D airspace area.

* * * * *
Issued in Kansas City, MO, on October 29, 

2004. 
Anthony D. Roetzel, 
Acting Area Director, Western Flight Services 
Operations.
[FR Doc. 04–24977 Filed 11–9–04; 8:45 am] 
BILLING CODE 4910–13–M

DEPARTMENT OF TREASURY

Internal Revenue Service 

26 CFR Part 1 

[REG–114726–04] 

RIN 1545–BD23 

Distributions From a Pension Plan 
Under a Phased Retirement Program

AGENCY: Internal Revenue Service (IRS), 
Treasury.
ACTION: Notice of proposed rulemaking.

SUMMARY: This notice of proposed 
rulemaking contains proposed 
amendments to the Income Tax 
Regulations under section 401(a) of the 
Internal Revenue Code. These proposed 
regulations provide rules permitting 
distributions to be made from a pension 
plan under a phased retirement program 
and set forth requirements for a bona 
fide phased retirement program. The 
proposed regulations will provide the 
public with guidance regarding 
distributions from qualified pension 
plans and will affect administrators of, 
and participants in, such plans.
DATES: Written or electronic comments 
and requests for a public hearing must 
be received by February 8, 2005.
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1 See, for example, Pension & Welfare Benefits 
Administration, U.S. Department of Labor, ‘‘Report 
on Working Group on Phased Retirement to the 
Advisory Council on Employee Welfare & Pension 
Benefit Plans,’’ 2000; Forman, Jonathan Barry, 
‘‘How Federal Pension Laws Influence Individual 
Work and Retirement Decisions,’’ 54 Tax Law. 143 
(2000); Littler Mendelson, ‘‘Employers Consider 
‘Phased Retirement’ to Retain Employees,’’ 
Maryland Employment Law Letter, Vol 10, Issue 6 
(April, 2000); Geisel, Jerry, ‘‘Rethinking Phased 
Retirement; IRS Call for Comment May Signal 
Pension Law Changes,’’ Business Insurance (June 
24, 2002); Flahaven, Brian, ‘‘Please Don’t Go! Why 
Phased Retirement May Make Sense For Your 
Government,’’ 18 Gov’t Finance Review 24 (Oct. 1, 
2002); NPR, Morning Edition, ‘‘Older Workers Turn 
to ‘Phased’ Retirement, ‘‘(May 18, 2004) at 
www.npr.org/features/feature.php?wfId=1900465.

ADDRESSES: Send submissions to: 
CC:PA:LPD:PR (REG–114726–04), room 
5203, Internal Revenue Service, PO Box 
7604, Ben Franklin Station, Washington, 
DC 20044. Submissions may be hand-
delivered Monday through Friday 
between the hours of 8 a.m. and 4 p.m. 
to CC:PA:LPD:PR (REG–114726–04), 
Courier’s Desk, Internal Revenue 
Service, 1111 Constitution Avenue, 
NW., Washington, DC, or sent 
electronically, via the IRS Internet site 
at www.irs.gov/regs or via the Federal 
eRulemaking Portal at 
www.regulations.gov (indicate IRS and 
REG–114726–04).
FOR FURTHER INFORMATION CONTACT: 
Concerning the regulations, Cathy A. 
Vohs, (202) 622–6090; concerning 
submissions and requests for a public 
hearing, contact Sonya Cruse, (202) 
622–7180 (not toll-free numbers).
SUPPLEMENTARY INFORMATION: 

Background 

As people are living longer, healthier 
lives, there is a greater risk that 
individuals may outlive their retirement 
savings. In addition, employers have 
expressed interest in encouraging older, 
more experienced workers to stay in the 
workforce. One approach that some 
employers have implemented is to offer 
employees the opportunity for ‘‘phased 
retirement.’’ 

While there is no single approach to 
phased retirement, these arrangements 
generally provide employees who are at 
or near eligibility for retirement with the 
opportunity for a reduced schedule or 
workload, thereby providing a smoother 
transition from full-time employment to 
retirement. These arrangements permit 
the employer to retain the services of an 
experienced employee and provide the 
employee with the opportunity to 
continue active employment at a level 
that also allows greater flexibility and 
time away from work. 

During such a transition arrangement, 
employees may wish to supplement 
their part-time income with a portion of 
their retirement savings. However, 
phased retirement can also increase the 
risk of outliving retirement savings for 
employees who begin drawing upon 
their retirement savings before normal 
retirement age. Even though the annuity 
distribution options offered by defined 
benefit plans preclude outliving 
benefits, early distribution of a portion 
of the employee’s benefit will reduce 
the benefits available after full 
retirement. On the other hand, phased 
retirement also can provide employees 
additional time to save for retirement 
because employees continue working 
while they are able to do so, and can 

accrue additional benefits and reduce or 
forgo early spending of their retirement 
savings. 

In light of this background, Treasury 
and the IRS issued Notice 2002–43 in 
the Cumulative Bulletin (2002–27 C.B. 
38 (July 8, 2002)), in which comments 
were requested regarding phased 
retirement. Notice 2002–43 specifically 
requested comments on a wide variety 
of issues, including the following: 

• Under what circumstances, if any, 
would permitting distributions from a 
defined benefit plan before an employee 
attains normal retirement age be 
consistent with the requirement that a 
defined benefit plan be established and 
maintained primarily for purposes of 
providing benefits after retirement, such 
as the extent to which an employee has 
actually reduced his or her workload? 

• If there are such circumstances, 
how should any early retirement 
subsidy be treated? 

Comments Received 
Sixteen written comments were 

formally submitted in response to 
Notice 2002–43. These comments are in 
addition to the substantial number of 
articles and other published materials 
addressing phased retirement.1

While some of the comments 
expressed concerns over the potential 
for both dissipation of retirement funds 
and violation of age discrimination 
laws, commentators generally 
responded favorably to the proposal to 
provide guidance on facilitating phased 
retirement arrangements. These 
commentators noted that permitting 
pension distributions during phased 
retirement would be attractive to both 
employers and employees. 
Commentators also indicated that any 
guidance issued should provide that 
establishment of phased retirement 
arrangements be optional on the part of 
the employer and that participation in 
any such arrangement be voluntary on 
the part of the employee. 

Most of the comments recommended 
that eligibility to participate in a phased 

retirement program be limited to 
employees who are eligible for 
immediately commencing retirement 
benefits under the plan (including those 
eligible for early retirement benefits). 
Other comments recommended that 
retirement benefits be permitted to start 
at a specific age or combination of age 
and service; however, they noted that 
current legislative constraints, notably 
the section 72(t) 10 percent additional 
income tax on early distributions, may 
limit the desirability of this option. 

Some commentators advocated that 
any phased retirement arrangement 
should be cost neutral and not create 
additional funding obligations for 
employers. Others recommended that 
any early retirement subsidy available to 
an employee upon full retirement 
continue to be available if the employee 
participates in phased retirement. For 
example, one such commentator 
recommended not only that any early 
retirement subsidy be available upon 
phased retirement, but also that the 
subsidy so paid not be permitted to be 
applied to reduce the remainder of the 
benefit that is earned by the employee, 
particularly if the employee continues 
working past normal retirement age. 

The comments were divided over 
what constituted phased retirement. 
Several recommended that phased 
retirement benefits be limited to cases in 
which there is a reduction in hours 
worked. Others recommended that a 
reduction in hours not be required and 
that a transition to a less stressful job 
also be considered phased retirement or 
that the full retirement benefit be 
payable after the attainment of a 
specified age or years of service without 
regard to any change in work. 

The commentators who recommended 
that phased retirement benefits be 
limited to cases in which there is a 
reduction in hours worked generally 
recommended that the phased 
retirement benefits payable be 
proportionate to the reduction in work, 
based on a ‘‘dual status’’ approach. 
Under this dual status approach, an 
employee who reduces his or her work 
schedule to, for example, 80 percent of 
full-time would be considered to be 20 
percent retired and thus entitled to 20 
percent of his or her retirement benefit. 
The employee would continue to accrue 
additional benefits based on the actual 
hours he or she continues to work.

Several of the commentators 
discussed the implications of phased 
retirement benefits for purposes of the 
nondiscrimination rules of section 
401(a)(4) and the anti-cutback rules of 
section 411(d)(6). Many of the 
comments said that phased retirement 
arrangements must be flexible and that 
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2 Cf., Edwards v. Commissioner, T.C. Memo. 
1989–409, aff’d, 906 F.2d 114 (4th Cir. 1990).

it would be important for employers to 
be able to adopt a phased retirement 
arrangement on a temporary (even 
experimental) basis. 

Many commentators expressed 
concern over the effect that a reduction 
in hours and the corresponding 
reduction in compensation would have 
on the final average pay of an individual 
for purposes of the benefit calculation 
when the employee fully retires. These 
comments generally requested guidance 
on this issue, including clarification as 
to whether an employee’s final average 
pay is permitted to decline as a result 
of the employee’s reduction in hours 
pursuant to participation in a phased 
retirement arrangement. 

Explanation of Provisions 

Overview 

The proposed regulations would 
amend § 1.401(a)–1(b) and add 
§ 1.401(a)–3 in order to permit a pro rata 
share of an employee’s accrued benefit 
to be paid under a bona fide phased 
retirement program. The pro rata share 
is based on the extent to which the 
employee has reduced hours under the 
program. Under this pro rata approach, 
an employee maintains a dual status 
(i.e., partially retired and partially in 
service) during the phased retirement 
period. This pro rata or dual status 
approach to phased retirement was one 
of the approaches recommended by 
commentators. 

While all approaches suggested by 
commentators were considered, the pro 
rata approach is the most consistent 
with the requirement that benefits be 
maintained primarily for retirement. 
Other approaches, such as permitting 
benefits to be fully available if an 
employee works reduced hours as part 
of phased retirement or permitting 
distributions of the entire accrued 
benefit to be paid as of a specified age 
prior to normal retirement age, are 
fundamentally inconsistent with the 
§ 1.401(a)–1(b) principle that benefits be 
paid only after retirement. In addition, 
although a number of commentators 
suggested that guidance address the 
practice of terminating an employee 
with a prearranged rehiring of the 
employee (or similar sham transactions), 
the proposed regulations do not address 
this topic because it involves additional 
issues outside the scope of this project. 

Rules Relating to Phased Retirement 

Under the proposed regulations, a 
plan would be permitted to pay a pro 
rata portion of the employee’s benefits 
under a bona fide phased retirement 
program before attainment of normal 
retirement age. The proposed 

regulations define a bona fide phased 
retirement program as a written, 
employer-adopted program pursuant to 
which employees may reduce the 
number of hours they customarily work 
beginning on or after a retirement date 
specified under the program and receive 
phased retirement benefits. Payment of 
phased retirement benefits is permitted 
only if the program meets certain 
conditions, including that employee 
participation is voluntary and the 
employee and employer expect the 
employee to reduce, by 20 percent or 
more, the number of hours the employee 
works during the phased retirement 
period. 

Consistent with the pro rata approach 
discussed above, the maximum amount 
that is permitted to be paid is limited to 
the portion of the employee’s accrued 
benefit equal to the product of the 
employee’s total accrued benefit on the 
date the employee commences phased 
retirement (or any earlier date selected 
by the plan for administrative ease) and 
the employee’s reduction in work. The 
reduction in work is based on the 
employee’s work schedule fraction, 
which is the ratio of the hours that the 
employee is reasonably expected to 
work during the phased retirement 
period to the hours that would be 
worked if the employee were full-time. 
Based in part on commentators’ 
concerns regarding early retirement 
subsidies, the proposed regulations 
generally require that all early 
retirement benefits, retirement-type 
subsidies, and optional forms of benefit 
that would be available upon full 
retirement be available with respect to 
the phased retirement accrued benefit. 
However, the proposed regulations 
would not permit payment to be made 
in the form of a single-sum distribution 
(or other eligible rollover distribution) 
in order to prevent the premature 
distribution of retirement benefits. The 
phased retirement benefit is an optional 
form of benefit protected by section 
411(d)(6) and the election of a phased 
retirement benefit is subject to the 
provisions of section 417, including the 
required explanation of the qualified 
joint and survivor annuity. 

Some comments suggested that 
phased retirement be limited to 
employees who have attained an age or 
service (or combination thereof) that is 
customary for retirement, e.g., where the 
employer has reasonably determined in 
good faith that participants who cease 
employment with the employer after 
that age or service combination are 
typically not expected to continue to 
perform further services of a generally 
comparable nature elsewhere in the 
workforce. Such a retirement age might 

be considerably lower than age 65 in 
certain occupations (such as police or 
firefighters). As discussed further below 
(under the heading Application to Plans 
Other Than Qualified Pension Plans), 
the Treasury and IRS have concluded 
that they do not have the authority to 
permit payments to begin from a section 
401(k) plan under a bona fide phased 
retirement program before the employee 
attains age 591⁄2 or has a severance from 
employment.2 Further, section 
72(t)(3)(B) provides an additional 
income tax on early distributions if 
annuity distributions are made before 
the earlier of age 591⁄2 or separation 
from service. Accordingly, in lieu of a 
customary retirement age, the proposed 
regulations adopt a rule that is 
consistent with section 401(k) and 
section 72(t)(3)(B), under which phased 
retirement benefits may not be paid 
before an employee attains age 591⁄2.

Additional Accruals During Phased 
Retirement 

The regulations provide that, during 
the phased retirement period, in 
addition to being entitled to the phased 
retirement benefit, the employee must 
be entitled to participate in the plan in 
the same manner as if the employee 
were still maintaining a full-time work 
schedule (including calculation of 
average earnings) and must be entitled 
to the same benefits (including early 
retirement benefits, retirement-type 
subsidies, and optional forms of 
benefits) upon full retirement as a 
similarly situated employee who has not 
elected phased retirement, except that 
the years of service credited under the 
plan for any plan year during the 
phased retirement period is multiplied 
by the ratio of the employee’s actual 
hours of service during the year to the 
employee’s full-time work schedule, or 
by the ratio of the employee’s 
compensation to the compensation that 
would be paid for full-time work. Thus, 
for example, under a plan with a 1,000 
hours of service requirement to accrue 
a benefit, an employee participating in 
a phased retirement program will accrue 
proportionate additional benefits, even 
if the employee works fewer than 1,000 
hours of service. 

The requirement that full-time 
compensation be imputed, with a 
proportionate reduction based on an 
employee’s actual service, is intended to 
ensure that a participant is not 
disadvantaged by reason of choosing 
phased retirement. This rule precludes 
the need for extensive disclosure 
requirements, e.g., disclosure to alert 
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3 While a low normal retirement age may have a 
significant cost effect on a traditional defined 
benefit plan, this effect is not as significant for 
defined contribution plans or for hybrid defined 
benefit plans.

participants to rights that may be lost as 
a result of participating in a phased 
retirement program. To be consistent 
with the requirement to use full-time 
compensation, the proposed regulations 
require an employee who was a highly 
compensated employee before 
commencing phased retirement to be 
treated as a highly compensated 
employee during phased retirement. See 
also § 1.414(q)–1T, A–4 & A–5. 

Under the proposed regulations, the 
employee’s final retirement benefit is 
comprised of the phased retirement 
benefit and the balance of the 
employee’s accrued benefit under the 
plan (i.e., the excess of the total plan 
formula benefit over the portion of the 
accrued benefit paid as a phased 
retirement benefit). Upon full 
retirement, the phased retirement 
benefit can continue unchanged or the 
plan is permitted to offer a new election 
with respect to that benefit. 

This bifurcation is consistent with 
commentators’ recommendation that an 
employee who is in a phased retirement 
program has a dual status, under which 
the employee is treated as retired to the 
extent of the reduction in hours and is 
treated as working to the extent of the 
employee’s continued work with the 
employer. This approach also ensures 
that a phased retirement program offers 
an early retirement subsidy to the extent 
the employee has reduced his or her 
hours, and that the remainder of the 
employee’s benefit rights is not 
adversely affected by participation in 
the phased retirement program.

Testing and Adjustment of Payments 
Subject to certain exceptions, the 

proposed regulations require periodic 
testing to ensure that employees in 
phased retirement are in fact working at 
the reduced schedule, as expected. 
Thus, unless an exception applies, a 
plan must provide for an annual 
comparison between the number of 
hours actually worked by an employee 
during a testing period and the number 
of hours the employee was reasonably 
expected to work. If the actual hours 
worked during the testing period are 
materially greater than the expected 
number of hours, then the employee’s 
phased retirement benefit must be 
reduced prospectively. For this purpose, 
the employee’s hours worked are 
materially greater than the employee’s 
work schedule if they exceed either 
1331⁄3 percent of the work schedule or 
90 percent of the hours that the 
employee would work under a full-time 
schedule. 

This annual comparison is not 
required after the employee is within 3 
months of attaining normal retirement 

age or if the amount of compensation 
paid to the employee by the employer 
during the phased retirement testing 
period does not exceed the 
compensation that would be paid to the 
employee if he or she had worked full 
time multiplied by the employee’s work 
schedule fraction. Further, no 
comparison is required during the first 
year of an employee’s phased retirement 
or if the employee has entered into an 
agreement with the employer that the 
employee will retire within 2 years. 

In the event that the employer and 
employee agree to increase 
prospectively the hours that the 
employee will work, then the 
employee’s phased retirement benefit 
must be adjusted based on a new work 
schedule. The date of the agreement to 
increase the employee’s hours is treated 
as a comparison date for testing 
purposes. 

In calculating the employee’s benefit 
at full retirement, if an employee’s 
phased retirement benefits have been 
reduced during phased retirement, the 
employee’s accrued benefit under the 
plan is offset by an amount that is 
actuarially equivalent to the additional 
payments made before the reduction. 
The potential for this offset, like other 
material features of the phased 
retirement optional form of benefit, 
must be disclosed as part of the QJSA 
explanation as required under 
§ 1.401(a)–20, Q&A–36, and 
§ 1.417(a)(3)–1(c)(1)(v) and (d)(1). 

If the employee’s phased retirement 
benefit is less than the maximum 
amount permitted or the employee’s 
work schedule is further reduced at a 
later date, the proposed regulations 
allow a plan to provide one or more 
additional phased retirement benefits to 
the employee. The additional phased 
retirement benefit, commencing a later 
annuity starting date, provides 
flexibility to reflect future reductions in 
the employee’s work hours. 

Provisions Relating to Payment After 
Normal Retirement Age 

The proposed regulations clarify that 
a pension plan (i.e., a defined benefit 
plan or money purchase pension plan) 
is permitted to pay benefits upon an 
employee’s attainment of normal 
retirement age. However, normal 
retirement age cannot be set so low as 
to be a subterfuge to avoid the 
requirements of section 401(a), and, 
accordingly, normal retirement age 
cannot be earlier than the earliest age 
that is reasonably representative of a 

typical retirement age for the covered 
workforce.3

Application to Plans Other Than 
Qualified Pension Plans 

The regulations that limit 
distributions that are modified by these 
proposed regulations only apply to 
pension plans (i.e., defined benefit or 
money purchase pension plans). Other 
types of plans may be subject to less 
restrictive rules regarding in-service 
distributions, including amounts held in 
or attributable to: (1) Qualified profit 
sharing and stock bonus plans to the 
extent not attributable to elective 
deferrals under section 401(k); (2) 
insurance annuities under section 
403(b)(1), and retirement income 
accounts under section 403(b)(9), to the 
extent not attributable to elective 
deferrals; (3) custodial accounts under 
section 403(b)(7) to the extent not 
attributable to elective deferrals; and (4) 
elective deferrals under section 401(k) 
or 403(b). In general, these types of 
plans are permitted to provide for 
distributions after attainment of age 
591⁄2, without regard to whether the 
employee has retired or had a severance 
from employment. Accordingly, they 
may either provide for the same phased 
retirement rules that are proposed in 
these regulations or may provide for 
other partial or full in-service 
distributions to be available after 
attainment of age 591⁄2. However, 
eligible governmental plans under 
section 457(b) are not generally 
permitted to provide for payments to be 
made before the earlier of severance 
from employment or attainment of age 
701⁄2. See generally § 1.457–6. 

Other Issues 
The proposed regulations also 

authorize the Commissioner to issue 
additional rules in guidance of general 
applicability regarding the coordination 
of partial retirement under a phased 
retirement program and the plan 
qualification rules under section 401(a). 

These proposed regulations do not 
address all of the issues that 
commentators raised in response to 
Notice 2002–43. Thus, as noted above, 
the proposed regulations do not address 
when a full retirement occurs and 
specifically do not endorse a 
prearranged termination and rehire as 
constituting a full retirement. Further, 
the proposed regulations only address 
certain tax issues. For example, 
although commentators pointed out that 
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the continued availability of heath 
coverage would be an important feature 
for employees in deciding whether to 
participate in phased retirement, the 
proposed regulations do not include any 
rules relating to heath coverage. 
Similarly, the proposed regulations do 
not address any potential age 
discrimination issues, other than 
through the requirement that 
participation in a bona fide phased 
retirement program be voluntary. 

Proposed Effective Date 
The rules in these regulations are 

proposed to apply to plan years 
beginning on or after the date of 
publication of the Treasury decision 
adopting these rules as final regulations 
in the Federal Register. These proposed 
regulations cannot be relied on before 
they are adopted as final regulations.

Special Analyses 
It has been determined that this notice 

of proposed rulemaking is not a 
significant regulatory action as defined 
in Executive Order 12866. Therefore, a 
regulatory assessment is not required. It 
also has been determined that section 
553(b) of the Administrative Procedure 
Act (5 U.S.C. chapter 5) does not apply 
to these proposed regulations, and, 
because these regulations do not impose 
a collection of information on small 
entities, the Regulatory Flexibility Act 
(5 U.S.C. chapter 6) does not apply. 
Pursuant to section 7805(f) of the 
Internal Revenue Code, this notice of 
proposed rulemaking will be submitted 
to the Chief Counsel for Advocacy of the 
Small Business Administration for 
comment on its impact on small 
business. 

Comments and Requests for a Public 
Hearing 

Before these proposed regulations are 
adopted as final regulations, 
consideration will be given to any 
written comments (a signed original and 
eight (8) copies) or electronic comments 
that are submitted timely to the IRS. All 
comments will be available for public 
inspection and copying. 

Comments are specifically requested 
on the following issues: 

• Should eligibility to participate in a 
phased retirement program be extended 
to employees that reduce their workload 
using a standard, other than counting 
hours, to identify the reduction, and, if 
so, are there administrable methods for 
measuring the reduction? 

• The proposed regulations require 
periodic testing of the hours an 
employee actually works during phased 
retirement, and if the hours are 
materially greater than the employee’s 

phased retirement work schedule, the 
phased retirement benefit must be 
adjusted. As discussed above (under the 
heading Testing), there are a number of 
exceptions to this requirement. Are 
there other, less complex alternatives 
that also would ensure that phased 
retirement benefits correspond to the 
employee’s reduction in hours? 

• The proposed regulations require an 
offset for the actuarial value of 
additional payments made before a 
reduction in phased retirement benefits. 
Should the regulations permit this offset 
to be calculated without regard to any 
early retirement subsidy and, if so, how 
should a subsidy be quantified? 

• The proposed regulations clarify 
that the right to receive a phased 
retirement benefit as a partial payment 
is a separate optional form of benefit for 
purposes of section 411(d)(6) and, thus, 
is a benefit, right, or feature for purposes 
of the special nondiscrimination rules at 
§ 1.401(a)(4)–4. Comments are requested 
on whether there are facts and 
circumstances under which the age and 
service conditions for a particular 
employer’s phased retirement program 
should be disregarded in applying 
§ 1.401(a)(4)–4 (even if the program may 
only be in place for a temporary period), 
or under which the rules at 
§ 1.401(a)(4)–4 should otherwise be 
modified with respect to phased 
retirement. 

• Should any special rules be adopted 
to coordinate the rules regarding 
distributions and continued accruals 
during phased retirement with a plan’s 
provisions regarding employment after 
normal retirement age, such as 
suspension of benefits? 

A public hearing may be scheduled if 
requested in writing by a person that 
timely submits written comments. If a 
public hearing is scheduled, notice of 
the date, time and place for the hearing 
will be published in the Federal 
Register. 

Drafting Information 
The principal author of these 

proposed regulations is Cathy A. Vohs 
of the Office of the Division Counsel/
Associate Chief Counsel (Tax Exempt 
and Government Entities). However, 
other personnel from the IRS and 
Treasury participated in their 
development.

List of Subjects 26 CFR Part 1 
Income taxes, Reporting and 

recordkeeping requirements.

Proposed Amendments to the 
Regulations 

Accordingly, 26 CFR part 1 is 
proposed to be amended as follows:

PART 1—INCOME TAXES 

Paragraph 1. The authority citation 
for part 1 is amended by adding entries 
in numerical order to read in part as 
follows:

Authority: 26 U.S.C. 7805 * * *
Section 1.401(a)–1 also issued under 

26 U.S.C. 401. 
Section 1.401(a)–3 also issued under 

26 U.S.C. 401.

Par. 2. In § 1.401(a)–1, paragraph 
(b)(1)(i) is amended by adding text 
before the period at the end of the 
current sentence and a new second 
sentence, and paragraph (b)(1)(iv) is 
added to read as follows:

§ 1.401(a)–1 Post-ERISA qualified plans 
and qualified trusts; in general.

* * * * *
(b) * * * 
(1) * * * 
(i) * * * or attainment of normal 

retirement age. However, normal 
retirement age cannot be set so low as 
to be a subterfuge to avoid the 
requirements of section 401(a), and, 
accordingly, normal retirement age 
cannot be earlier than the earliest age 
that is reasonably representative of a 
typical retirement age for the covered 
workforce.
* * * * *

(iv) Benefits may not be distributed 
prior to normal retirement age solely 
due to a reduction in hours. However, 
notwithstanding anything provided 
elsewhere in paragraph (b) of this 
section (including the pre-ERISA rules 
under § 1.401–1), an employee may be 
treated as partially retired for purposes 
of paragraph (b)(1)(i) of this section to 
the extent provided under § 1.401(a)–3 
relating to a bona fide phased retirement 
program.
* * * * *

Par. 3. Section 1.401(a)–3 is added to 
read as follows:

§ 1.401(a)–3 Benefits during phased 
retirement. 

(a) Introduction—(1) General rule. 
Under section 401(a), a qualified 
pension plan may provide for the 
distribution of phased retirement 
benefits in accordance with the 
limitations of this paragraph (a) to the 
extent that an employee is partially 
retired under a bona fide phased 
retirement program, as defined in 
paragraph (c) of this section, provided 
the requirements set forth in paragraphs 
(d) and (e) of this section are satisfied.

(2) Limitation on benefits paid during 
phased retirement period—(i) Benefits 
limited to pro rata retirement benefit. 
The phased retirement benefits paid 
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during the phased retirement period 
cannot exceed the phased retirement 
accrued benefit payable in the optional 
form of benefit applicable at the annuity 
starting date for the employee’s phased 
retirement benefit. 

(ii) Availability of early retirement 
subsidies, etc. Except as provided in 
paragraph (a)(2)(iii) of this section, all 
early retirement benefits, retirement-
type subsidies, and optional forms of 
benefit available upon full retirement 
must be available with respect to the 
portion of an employee’s phased 
retirement accrued benefit that is 
payable as a phased retirement benefit. 

(iii) Limitation on optional forms of 
payment. Phased retirement benefits 
may not be paid in the form of a single 
sum or other form that constitutes an 
eligible rollover distribution under 
section 402(c)(4). 

(3) Limited to full-time employees 
who are otherwise eligible to commence 
benefits. Phased retirement benefits are 
only permitted to be made available to 
an employee who, prior to the phased 
retirement period, normally maintains a 
full-time work schedule and who would 
otherwise be eligible to commence 
retirement benefits immediately if he or 
she were to fully retire. 

(4) Authority of Commissioner to 
adopt other rules. The Commissioner, in 
revenue rulings, notices, or other 
guidance published in the Internal 
Revenue Bulletin (see 
§ 601.601(d)(2)(ii)(b) of this chapter), 
may adopt additional rules regarding 
the coordination of partial retirement 
under a phased retirement program and 
the qualification rules of section 401(a). 

(b) Definitions—(1) In general. The 
definitions set forth in this paragraph (b) 
apply for purposes of this section. 

(2) Phased retirement program. The 
term phased retirement program means 
a written, employer-adopted program 
pursuant to which employees may 
reduce the number of hours they 
customarily work beginning on or after 
a date specified under the program and 
commence phased retirement benefits 
during the phased retirement period, as 
provided under the plan. 

(3) Phased retirement period. The 
term phased retirement period means 
the period of time that the employee 
and employer reasonably expect the 
employee to work reduced hours under 
the phased retirement program. 

(4) Phased retirement accrued benefit. 
The term phased retirement accrued 
benefit means the portion of the 
employee’s accrued benefit equal to the 
product of the employee’s total accrued 
benefit on the annuity starting date for 
the employee’s phased retirement 

benefit, and one minus the employee’s 
work schedule fraction. 

(5) Phased retirement benefit. The 
term phased retirement benefit means 
the benefit paid to an employee upon 
the employee’s partial retirement under 
a phased retirement program, based on 
some or all of the employee’s phased 
retirement accrued benefit, and payable 
in the optional form of benefit 
applicable at the annuity starting date. 

(6) Work schedule. With respect to an 
employee, the term work schedule 
means the number of hours the 
employee is reasonably expected to 
work annually during the phased 
retirement period (determined in 
accordance with paragraph (c)(4) of this 
section). 

(7) Full-time work schedule. With 
respect to an employee, the term full-
time work schedule means the number 
of hours the employee would normally 
work during a year if the employee were 
to work on a full-time basis, determined 
in a reasonable and consistent manner. 

(8) Work schedule fraction. With 
respect to an employee, the term work 
schedule fraction means a fraction, the 
numerator of which is the employee’s 
work schedule and the denominator of 
which is the employee’s full-time work 
schedule. 

(c) Bona fide phased retirement 
program—(1) Definition generally. The 
term bona fide phased retirement 
program means a phased retirement 
program that satisfies paragraphs (c)(2) 
through (5) of this section. 

(2) Limitation to individuals who have 
attained age 591⁄2. A bona fide phased 
retirement program must be limited to 
employees who have attained age 591⁄2. 
A plan is permitted to impose 
additional requirements for eligibility to 
participate in a bona fide phased 
retirement program, such as limiting 
eligibility to either employees who have 
satisfied additional age or service 
conditions (or combination thereof) 
specified in the program or employees 
whose benefit may not be distributed 
without consent under section 
411(a)(11). 

(3) Participation must be voluntary. 
An employee’s participation in a bona 
fide phased retirement program must be 
voluntary. 

(4) Reduction in hours requirement. 
An employee who participates in a bona 
fide phased retirement program must 
reasonably be expected (by both the 
employer and employee) to reduce, by 
20 percent or more, the number of hours 
the employee customarily works. This 
requirement is satisfied if the employer 
and employee enter into an agreement, 
in good faith, under which they agree 
that the employee will reduce, by 20 

percent or more, the number of hours 
the employee works during the phased 
retirement period. 

(5) Limited to employees who are not 
key-employee owners. Phased 
retirement benefits are not permitted to 
be made available to a key employee 
who is described in section 
416(i)(1)(A)(ii) or (iii). 

(d) Conditions for commencement of 
phased retirement benefit—(1) Imputed 
accruals based on full-time schedule—
(i) General rule. During the phased 
retirement period, in addition to being 
entitled to payment of the phased 
retirement benefit, the employee must 
be entitled to participate in the plan in 
the same manner as if the employee still 
maintained a full-time work schedule 
(including calculation of average 
earnings, imputation of compensation in 
accordance with § 1.414(s)–1(f), and 
imputation of service in accordance 
with the service-crediting rules under 
§ 1.401(a)(4)–11(d)), and must be 
entitled to the same benefits (including 
early retirement benefits, retirement-
type subsidies, and optional forms of 
benefits) upon full retirement as a 
similarly situated employee who has not 
elected phased retirement, except that 
the years of service credited under the 
plan for any plan year during the 
phased retirement period is determined 
under paragraph (d)(1)(ii) or (iii) of this 
section, whichever is applicable.

(ii) Method for crediting years of 
service for full plan years. The years of 
service credited under the plan for any 
full plan year during the phased 
retirement period is multiplied by an 
adjustment ratio that is equal to the ratio 
of the employee’s actual hours worked 
during that year to the number of hours 
that would be worked by the employee 
during that year under a full-time work 
schedule. Alternatively, on a reasonable 
and consistent basis, the adjustment 
ratio may be based on the ratio of an 
employee’s actual compensation during 
the year to the compensation that would 
be paid to the employee during the year 
if he or she had maintained a full-time 
work schedule. 

(iii) Method for crediting years of 
service for partial plan years. In the case 
of a plan year only a portion of which 
is during a phased retirement period for 
an employee, the method described in 
paragraphs (d)(1)(i) and (ii) of this 
section is applied with respect to that 
portion of the plan year. Thus, for 
example, if an employee works full time 
until October 1 of a calendar plan year 
and works one-third time from October 
1 through December 31 of the year, then 
the employee is credited with 10 
months for that year (9 months plus 1⁄3 
of 3 months). 
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(2) Ancillary benefits during phased 
retirement period—(i) Death benefits. If 
an employee dies while receiving 
phased retirement benefits, death 
benefits are allocated between the 
phased retirement benefit and the 
benefit that would be payable upon 
subsequent full retirement. See also 
§ 1.401(a)–20, A–9. Thus, if an 
employee dies after the annuity starting 
date for the phased retirement benefit, 
death benefits are paid with respect to 
the phased retirement benefit in 
accordance with the optional form 
elected for that benefit, and death 
benefits are paid with respect to the 
remainder of the employee’s benefit in 
accordance with the plan’s provisions 
regarding death during employment. 

(ii) Other ancillary benefits. To the 
extent provided under the terms of the 
plan, ancillary benefits, other than death 
benefits described in paragraph (d)(2)(i) 
of this section, are permitted to be 
provided during the phased retirement 
period. 

(3) Calculation of benefit at full 
retirement—(i) In general. Upon full 
retirement following partial retirement 
under a phased retirement program, the 
employee’s total accrued benefit under 
the plan (including the employee’s 
accruals during the phased retirement 
period, determined in accordance with 
paragraph (d)(1) of this section) is offset 
by the portion of the employee’s phased 
retirement accrued benefit that is being 
distributed as a phased retirement 
benefit at the time of full retirement. 

(ii) Adjustment for prior payments. If, 
before full retirement, the employee’s 
phased retirement benefit has been 
reduced under paragraph (d)(4) of this 
section, then the employee’s accrued 
benefit under the plan is also offset 
upon full retirement by an amount that 
is actuarially equivalent to the phased 
retirement benefit payments that have 
been made during the phased retirement 
period that were not made with respect 
to the portion of the phased retirement 
accrued benefit that is applied as an 
offset under paragraph (d)(3)(i) of this 
section at the time of full retirement. 

(iii) Election of optional form with 
respect to net benefit. Upon full 
retirement, an employee is entitled to 
elect, in accordance with section 417, an 
optional form of benefit with respect to 
the net accrued benefit determined 
under paragraph (d)(3)(i) and (ii) of this 
section. 

(iv) New election permitted for 
phased retirement benefit. A plan is 
permitted to provide that, upon full 
retirement, an employee may elect, in 
accordance with section 417 and 
without regard to paragraph (a)(2)(iii) of 
this section, a new optional form of 

benefit with respect to the portion of the 
phased retirement accrued benefit that 
is being distributed as a phased 
retirement benefit. Any such new 
optional form of benefit is calculated at 
the time of full retirement as the 
actuarial equivalent of the future phased 
retirement benefits (without offset for 
the phased retirement benefits 
previously paid). 

(4) Prospective reduction in phased 
retirement benefit if hours are materially 
greater than expected—(i) General rule. 
Except as otherwise provided in this 
paragraph (d)(4), a plan must compare 
annually the number of hours actually 
worked by an employee during the 
phased retirement testing period and the 
number of hours the employee was 
reasonably expected to work during the 
testing period for purposes of 
calculating the work schedule fraction. 
For this purpose, the phased retirement 
testing period is the 12 months 
preceding the comparison date (or such 
longer period permitted under 
paragraph(d)(4)(iv) of this section, or 
any shorter period that applies if there 
is a comparison date as a result of an 
agreed increase under paragraph 
(d)(4)(vi) of this section). In the event 
that the actual hours worked 
(determined on an annual basis) during 
the phased retirement testing period 
exceeds the work schedule, then, except 
as provided in paragraph (d)(4)(ii) or (v) 
of this section, the employee’s phased 
retirement benefit must be reduced in 
accordance with the method provided 
in paragraph (d)(4)(iii) of this section, 
effective as of an adjustment date 
specified in the plan that is not more 
than 3 months later than the comparison 
date. 

(ii) Permitted variance in hours. A 
plan is not required to reduce the 
phased retirement benefit unless the 
hours worked during the phased 
retirement testing period are materially 
greater than the hours that would be 
expected to be worked under the work 
schedule. For this purpose, the 
employee’s hours worked (determined 
on annual basis) are materially greater 
than the employee’s work schedule if 
either— 

(A) The employee’s hours worked 
(determined on an annual basis) are 
more than 1331⁄3 percent of the 
employee’s work schedule; or 

(B) The employee’s hours worked 
(determined on an annual basis) exceed 
90 percent of the full-time work 
schedule. 

(iii) Adjustment method. If a phased 
retirement benefit must be reduced 
under paragraph (d)(4) of this section, a 
new (i.e., reduced) phased retirement 
benefit must be calculated as provided 

in this paragraph (d)(4)(iii). First, an 
adjusted work schedule is determined. 
The adjusted work schedule is an 
annual schedule based on the number of 
hours the employee actually worked 
during the phased retirement testing 
period. The adjusted work schedule is 
applied to the employee’s accrued 
benefit that was used to calculate the 
prior phased retirement benefit. This 
results in a new phased retirement 
accrued benefit for purposes of 
paragraph (b)(4) of this section. Second, 
a new phased retirement benefit is 
determined, based on the new phased 
retirement accrued benefit and payable 
in the same optional form of benefit (i.e., 
using the same annuity starting date and 
the same early retirement factor and 
other actuarial adjustments) as the prior 
phased retirement benefit. If an 
employee is receiving more than one 
phased retirement benefit (as permitted 
under paragraph (e)(2) of this section) 
and a reduction is required under 
paragraph (d)(4) of this section, then the 
reduction is applied first to the most 
recently commencing phased retirement 
benefit (and then, if necessary, to the 
next most recent phased retirement 
benefit, etc.). 

(iv) Comparison date for phased 
retirement testing period. The 
comparison date is any date chosen by 
the employer on a reasonable and 
consistent basis and specified in the 
plan, such as the last day of the plan 
year, December 31, or the anniversary of 
the annuity starting date for the 
employee’s phased retirement benefit. 
As an alternative to testing the hours 
worked during the 12 months preceding 
the comparison date, the plan may, on 
a reasonable and consistent basis, 
provide that the comparison of actual 
hours worked to the work schedule be 
based on a cumulative period that 
exceeds 12 months beginning with 
either the annuity starting date for the 
employee’s phased retirement benefit or 
any later date specified in the plan. 

(v) Exceptions to comparison 
requirement—(A) In general. The 
comparison of hours described in 
paragraph (d)(4) of this section is not 
required in the situations set forth in 
this paragraph (d)(4)(v). 

(B) Employees recently commencing 
phased retirement. No comparison is 
required for an employee who 
commenced phased retirement benefits 
within the 12-month period preceding 
the comparison date.

(C) Employees with short phased 
retirement periods. No comparison is 
required during the first 2 years of an 
employee’s phased retirement period 
if— 
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(1) The employee has entered into an 
agreement with the employer under 
which the employee’s phased retirement 
period will not exceed 2 years and the 
employee will fully retire at the end of 
such period; and 

(2) The employee fully retires after a 
phased retirement period not in excess 
of 2 years. 

(D) Employees with proportional pay 
reduction. No comparison is required 
for any phased retirement testing period 
if the amount of compensation paid to 
the employee during that period does 
not exceed the compensation that would 
be paid to the employee if he or she had 
maintained a full-time work schedule 
multiplied by the work schedule 
fraction. 

(E) Employees at or after normal 
retirement age. No comparison is 
required for any phased retirement 
testing period ending within 3 months 
before the employee’s normal retirement 
age or any time thereafter. 

(vi) Agreement to increase hours—(A) 
General rule. In the event that the 
employer and the employee agree to 
increase prospectively the hours under 
the employee’s work schedule prior to 
normal retirement age, then, 
notwithstanding the exceptions 
provided in paragraphs (d)(4)(v)(B) 
through (D) of this section, the plan 
must treat the effective date of the 
agreement to increase the employee’s 
hours as a comparison date for purposes 
of paragraph (d)(4)(iv) of this section. 
For purposes of this paragraph (d)(4)(vi), 
with respect to an employee, the term 
new work schedule means the greater of 
the actual number of hours the 
employee worked (determined on an 
annual basis) during the prior phased 
retirement testing period or the annual 
number of hours the employee 
reasonably expects to work under the 
new agreement. 

(B) Required adjustments. If the 
employee’s hours under the new work 
schedule are materially greater (within 
the meaning of paragraph (d)(4)(ii) of 
this section) than the hours the 
employee would be expected to work 
(based on the employee’s prior work 
schedule), the employer is required to 
reduce the employee’s phased 
retirement benefit, effective as of the 
date of the increase, based on the new 
work schedule. In this case, the 
employee’s new work schedule is used 
for future comparisons under paragraph 
(d)(4) of this section. 

(C) Permitted adjustments. If the 
employee’s hours under the new work 
schedule are not materially greater 
(within the meaning of paragraph 
(d)(4)(ii) of this section) than the hours 
the employee would be expected to 

work (based on the employee’s prior 
work schedule), the employer is 
permitted, but not required, to reduce 
the employee’s phased retirement 
benefit, effective as of the date of the 
increase, based on the new work 
schedule. If the benefit is so reduced, 
the employee’s new work schedule is 
used for future comparisons under 
paragraph (d)(4) of this section. If the 
employee’s phased retirement benefit is 
not so reduced, future comparisons are 
determined using the employee’s prior 
work schedule. 

(e) Other rules—(1) Highly 
compensated employees. An employee 
who partially retires under a phased 
retirement program and who was a 
highly compensated employee, as 
defined in section 414(q), immediately 
before the partial retirement is 
considered to be a highly compensated 
employee during the phased retirement 
period, without regard to the 
compensation actually paid to the 
employee during the phased retirement 
period. 

(2) Multiple phased retirement 
benefits permitted—(i) In general. A 
plan is permitted to provide one or more 
additional phased retirement benefits 
prospectively to an employee who is 
receiving a phased retirement benefit if 
the conditions set forth in paragraph 
(e)(2)(ii) of this section are satisfied. At 
the later annuity starting date for the 
additional phased retirement benefit, 
the additional phased retirement 
benefits may not exceed the amount 
permitted to be paid based on the excess 
of— 

(A) The employee’s phased retirement 
accrued benefit at the later annuity 
starting date, over 

(B) The portion of the employee’s 
phased retirement accrued benefit at the 
earlier annuity starting date that is being 
distributed as a phased retirement 
benefit. 

(ii) Conditions. The additional phased 
retirement benefit described in 
paragraph (e)(2)(i) of this section may be 
provided only if— 

(A) The prior phased retirement 
benefit was not based on the employee’s 
entire phased retirement accrued benefit 
at the annuity starting date for the prior 
phased retirement benefit, or 

(B) The employee’s work schedule at 
the later annuity starting date is less 
than the employee’s work schedule that 
was used to calculate the prior phased 
retirement benefit.

(3) Application of section 411(d)(6). In 
accordance with § 1.411(d)–4, A–1(b)(1), 
the right to receive a partial distribution 
of an employee’s accrued benefit as a 
phased retirement benefit is treated as 
an optional form of payment that is 

separate from the right to receive a full 
distribution of the accrued benefit upon 
full retirement. 

(4) Application of nondiscrimination 
rules. The right to receive a phased 
retirement benefit is a benefit, right, or 
feature that is subject to § 1.401(a)(4)–4. 

(f) Examples. The following examples 
illustrate the application of this section:

Example 1. (i) Employer’s Plans. Plan X (as 
in effect prior to amendment to reflect the 
phased retirement program described below) 
is a defined benefit plan maintained by 
Employer M. Plan X provides an accrued 
benefit of 1.5% of the average of an 
employee’s highest three years of pay (based 
on the highest 36 consecutive months of 
pay), times years of service (with 1,000 hours 
of service required for a year of service), 
payable as a life annuity beginning at age 65. 
Plan X permits employees to elect to 
commence actuarially reduced distributions 
at any time after the later of termination of 
employment or attainment of age 50, except 
that if an employee retires after age 55 and 
completion of 20 years of service, the 
applicable reduction is only 3% per year for 
the years between ages 65 and 62 and 6% per 
year for the years between ages 62 to 55. Plan 
X permits employees to select, with spousal 
consent, a single life annuity, a joint and 
contingent annuity with the employee having 
the right to select any beneficiary and a 
continuation percentage of 50%, 75%, or 
100%, or a 10-year certain and life annuity. 

(ii) Phased Retirement Program. Employer 
M adopts a voluntary phased retirement 
program that will only be available for 
employees who retire during the two-year 
period from February 1, 2006 to January 31, 
2008. The program will not be available to 
employees who are not entitled to an 
immediate pension or who are 1 percent 
owners. Employer M has determined that 
employees typically begin to retire after 
attainment of age 55 with at least 15 years of 
service. Accordingly, to increase retention of 
certain employees, the program will provide 
that employees in certain specified work 
positions who have reached age 591⁄2 and 
completed 15 years of service may elect 
phased retirement. The program permits 
phased retirement to be implemented 
through a reduction of 25%, 50%, or 75% in 
the number of hours expected to be worked 
for up to 5 years following phased retirement 
(other reduced schedules may be elected 
with the approval of M), with the employee’s 
compensation during the phased retirement 
period to be based on what a similar full-time 
employee would be paid, reduced by the 
applicable percentage reduction in hours 
expected to be worked. In order to participate 
in the program, the employee and the 
employer must enter into an agreement under 
which the employee will reduce his or her 
hours accordingly. The agreement also 
provides that the employee’s compensation 
during phased retirement will be reduced by 
that same percentage. The program is 
announced to employees in the fall of 2005. 

(iii) Plan Provisions Regarding Phased 
Retirement Benefit. (A) Plan X is amended, 
prior to February 1, 2006, to provide that an 
employee who elects phased retirement 
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under M’s phased retirement program is 
permitted to commence benefits with respect 
to a portion of his or her accrued retirement 
benefit (the employee’s phased retirement 
accrued benefit), based on the applicable 
percentage reduction in hours expected to be 
worked. For example, for a 25% reduction in 
hours, the employee is entitled to commence 
benefits with respect to 25% of his or her 
accrued benefit. Plan X permits an employee 
who commences phased retirement to elect, 
with spousal consent, from any of the 
optional forms provided under the plan. 

(B) During the phased retirement period, 
the employee will continue to accrue benefits 
(without regard to the plan’s 1,000 hour 
requirement), with his or her pay for 
purposes of calculating benefits under Plan X 
increased by the ratio of 100 percent to the 
percentage of full-time pay that will be paid 
during phased retirement and with the 
employee’s service credit to be equal to the 
product of the same percentage times the 
service credit that would apply if the 
employee were working full time. Upon the 
employee’s subsequent full retirement, his or 
her total accrued benefit will be based on the 
resulting highest three years of pay and total 
years of service, offset by the phased 
retirement accrued benefit. The retirement 
benefit payable upon subsequent full 
retirement is in addition to the phased 
retirement benefit. Plan X does not provide 
for a new election with respect to the phased 
retirement benefit. 

(C) In the case of death during the phased 
retirement period, the employee will be 
treated as a former employee to the extent of 
his or her phased retirement benefit and as 
an active employee to the extent of the 
retirement benefit that would be due upon 
full retirement. 

(D) Because the terms of the phased 
retirement program provide that the 
employee’s compensation during phased 
retirement will be reduced by that same 
percentage as applies to calculate phased 
retirement benefits, Plan X does not have 
provisions requiring annual testing of hours 
actually worked. 

(iv) Application to a Specific Employee—
(A) Phased retirement benefit. Employee E is 
age 591⁄2 with 20 years of credited service. 
Employee E’s compensation is $90,000, and 
E’s highest three years of pay is $85,000. 
Employee E elects phased retirement on 
April 1, 2006 and elects to reduce hours by 
50% beginning on July 1, 2006. Thus, E’s 
annuity starting date for the phased 
retirement benefit is July 1, 2006. Employee 
E’s total accrued benefit as of July 1, 2006 as 
a single life annuity payable at normal 
retirement age is equal to $25,500 per year 
(1.5% times $85,000 times 20 years of 
service). Thus, Employee E’s phased 
retirement accrued benefit as of July 1, 2006 
as a single life annuity payable at normal 
retirement age is equal to $12,750 per year 
($25,500 times 1 minus E’s work schedule 
fraction of 50%). Accordingly, Employee E’s 
phased retirement benefit payable as a 
straight life annuity commencing on July 1, 
2006 is equal to $9,690 per year ($12,750 per 
year times 76% (100% minus the applicable 
reduction for early retirement equal to 3% for 
3 years and 6% for an additional 21⁄2 years)). 

Employee E elects a joint and 50% survivor 
annuity, with E’s spouse as the contingent 
annuitant. Under Plan X, the actuarial factor 
for this form of benefit is 90%, so E’s benefit 
is $8,721 per year. 

(B) Death during phased retirement. If 
Employee E were to die on or after July 1, 
2006 and before subsequent full retirement, 
E’s spouse would be entitled to a 50% 
survivor annuity based on the joint and 50% 
survivor annuity being paid to E, plus a 
qualified preretirement survivor annuity that 
complies with section 417 with respect to the 
additional amount that would be paid to E 
if he or she had fully retired on the date of 
E’s death. 

(C) Subsequent full retirement benefit. 
Three years later, Employee E fully retires 
from Employer M. Throughout this period, 
E’s compensation has been 50% of the 
compensation that would have been paid to 
E if he or she were working full time. 
Consequently, no adjustment in E’s phased 
retirement benefit is required. E’s highest 
consecutive 36 months of compensation 
would be $95,000 if E had not elected phased 
retirement and E has been credited with 11⁄2 
years of service credit for the 3 years of 
phased retirement (.50 times 3 years). 
Accordingly, prior to offset for E’s phased 
retirement accrued benefit, E’s total accrued 
benefit as of July 1, 2009 as a single life 
annuity commencing at normal retirement 
age is equal to $30,637.50 per year ($95,000 
times 1.5% times 21.5 years of service) and, 
after the offset for E’s phased retirement 
accrued benefit, E’s retirement benefit as a 
single life annuity commencing at normal 
retirement age is equal to $17,887.50 
($30,637.50 minus $12,750). Thus, the 
amount of E’s additional early retirement 
benefit payable as a straight life annuity at 
age 621⁄2 is equal to $16,545.94 per year 
($17,887.50 per year times 92.5% (100% 
minus 3% for 21⁄2 years)). Employee E elects, 
with spousal consent, a 10-year certain and 
life annuity that applies to the remainder of 
E’s accrued benefit. This annuity is in 
addition to the previously elected joint and 
50% survivor annuity payable as E’s phased 
retirement benefit.

Example 2. (i) Same Plan and Phased 
Retirement Program, Except Annual Testing 
Required. The facts with respect to the Plan 
X and M’s phased retirement program are the 
same as in Example 1, except that the 
program does not provide that the 
employee’s compensation during phased 
retirement will be reduced by that same 
percentage as is applied to calculate phased 
retirement benefits, but instead the 
compensation depends on the number of 
hours worked by the employee. Plan X 
provides for annual testing on a calendar year 
basis and for an employee’s phased 
retirement benefit to be reduced 
proportionately if the hours worked exceed a 
threshold, under provisions which reflect the 
variance permitted paragraph (d)(4)(ii) of this 
section. 

(ii) Employee Has Small Increase in Hours. 
The facts with respect to Employee E are the 
same as in Example 1, except that E’s full 
time work schedule would result in 2,000 
hours worked annually, E’s work schedule 
fraction is 50%, and E works 500 hours from 

July 1, 2006 through December 31, 2006, 
1,000 hours in 2007, 1,200 hours in 2008, 
and 600 hours from January 1, 2009 through 
E’s full retirement on June 30, 2009. 

(iii) Application of Testing Rules. No 
comparison of hours is required for the 
partial testing period that occurs in 2006. For 
2007, no reduction is required in E’s phased 
retirement benefit as a result of the hours 
worked by E during 2007 because the hours 
did not exceed E’s work schedule (50% of 
2,000). For 2008, although the hours worked 
by E exceeded E’s work schedule, no 
reduction is required because the hours 
worked in 2008 were not materially greater 
than E’s work schedule (1,200 is not more 
than the variance permitted under paragraph 
(d)(4)(ii) of this section, which is 1331⁄3% of 
1,000). E’s total accrued benefit upon E’s 
retirement on July 1, 2009 would be based on 
21.65 years of service to reflect the actual 
hours worked from July 1, 2006 through June 
30, 2009.

Example 3. (i) Same Plan and Phased 
Retirement Program, Except Material 
Increase in Hours. The facts with respect to 
the Plan X and M’s phased retirement 
program are the same as in Example 2, except 
E works 1,400 hours in 2008 and 700 hours 
in the first half of 2009. 

(ii) Application of Testing Rules. No 
comparison of hours is required for the 
partial testing period that occurs in 2006. For 
2007, no reduction is required in E’s phased 
retirement benefit as a result of the hours 
worked by E during 2007 because the hours 
did not exceed 50% of 2,000. However, the 
hours worked by E during 2008 exceed 
1331⁄3% of E’s work schedule (50% of 2,000), 
so that the phased retirement benefit paid to 
E during 2009 must be reduced. The 
reduction is effective March 1, 2009. The 
new phased retirement benefit of $5,232.60 is 
based on 30% of the participant’s accrued 
benefit as of July 1, 2006, payable as a joint 
and 50% survivor annuity commencing on 
that date (30% times $25,500 times the early 
retirement factor of 76% times the joint and 
50% factor of 90%). This is equivalent to 
reducing the previously elected joint and 
50% survivor annuity payable with respect to 
E by 40% (400 ‘‘excess’’ hours divided by the 
1,000 hour expected reduction). When E 
retires fully on July 1, 2009, E’s total accrued 
benefit as of July 1, 2009 as a single life 
annuity commencing at normal retirement 
age is $31,065 per year ($95,000 times 1.5% 
times 21.8 years of service). This accrued 
benefit is offset by (A) E’s phased retirement 
accrued benefit (which is $7,650 (600 
divided by 2,000 times $25,500)) plus (B) the 
actuarial equivalent of 40% of the payments 
that were made to E from January 1, 2008 
through February 28, 2009.

Example 4. (i) Same Plan and Phased 
Retirement Program, Except Employer and 
Employee Agree to Decrease Hours. The facts 
with respect to the Plan X and M’s phased 
retirement program are the same as in 
Example 2, except before 2008, E enters into 
an agreement with M to decrease E’s number 
of hours worked from 50% of full time to 
25% of full time. E works 500 hours in 2008 
and 250 hours in 2009. 

(ii) Application of Multiple Benefit Rule. 
Under paragraph (e)(2) of this section, Plan 
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M may provide for an additional phased 
retirement benefit to be offered to E for 2008. 
The maximum increase would be for the 
phased retirement benefit paid to E during 
2009 to be increased based on a phased 
retirement accrued benefit equal to 75% of 
E’s accrued benefit (1,500 divided by 2,000). 
Thus, the amount being paid to E would be 
increased, effective January 1, 2008, based on 
the excess of 75% of E’s total accrued benefit 
on December 31, 2007, over E’s original 
phased retirement accrued benefit of $12,750. 
Employee E would have the right to elect, 
with spousal consent, any annuity form 
offered under Plan X (with the actuarial 
adjustment for time of commencement and 
form of payment to be based on the age of 
E and any contingent beneficiary (and E’s 
service, if applicable) on June 1, 2008), which 
would be in addition to the previously 
elected joint and 50% survivor annuity 
payable as E’s original phased retirement 
benefit. When E retires fully on July 1, 2009, 
Employee E’s total accrued benefit as of July 
1, 2009 would be offset by (A) E’s original 
phased retirement accrued benefit plus (B) 
the phased retirement accrued benefit for 
which additional phased retirement benefits 
were payable beginning in 2008.

(g) Effective date. The rules of this 
section apply to plan years beginning on 
or after the date of publication of the 
Treasury decision adopting these rules 
as final regulations in the Federal 
Register.

Mark E. Matthews, 
Deputy Commissioner for Services and 
Enforcement.
[FR Doc. 04–24874 Filed 11–9–04; 8:45 am] 
BILLING CODE 4830–01–P

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 52 

[R05–OAR–2004–WI–0001; FRL–7829–5] 

Approval and Promulgation of 
Implementation Plans; Wisconsin

AGENCY: Environmental Protection 
Agency (EPA).
ACTION: Proposed rule.

SUMMARY: The EPA is proposing to 
approve revisions to Wisconsin’s State 
Implementation Plan (SIP) regarding the 
control of nitrogen oxide (NOX) 
emissions. On August 29, 2003, the EPA 
published a final rulemaking approving 
the emission averaging program for 
existing sources subject to the state’s 
rule limiting NOX emissions in 
southeast Wisconsin. By its submittal 
dated May 25, 2004, the Wisconsin 
Department of Natural Resources 
requested that EPA approve 
modifications to existing requirements 
regarding the control of NOX emissions 
in the Wisconsin SIP. The SIP revisions 

modify language to clarify which 
sources are eligible to participate in the 
NOX emission averaging program. In 
addition, the revision creates a separate 
categorical emission limit for new 
combustion turbines burning 
biologically derived gaseous fuels. The 
request is approvable because it meets 
the requirements of the Clean Air Act. 
Wisconsin held a public hearing on the 
submittal on August 6, 2003. 

In the final rules section of this 
Federal Register, EPA is approving the 
SIP revision as a direct final rule 
without prior proposal, because EPA 
views this as a noncontroversial 
revision and anticipates no adverse 
comments. A detailed rationale for the 
approval is set forth in the direct final 
rule. If no adverse comments are 
received in response to this proposed 
rule, no further activity is contemplated 
in relation to this proposed rule. If EPA 
receives adverse comments, EPA will 
withdraw the direct final rule and 
address all public comments received in 
a subsequent final rule based on this 
proposed rule. EPA will not institute a 
second comment period on this action. 
Any parties interested in commenting 
on this action should do so at this time.
DATES: Written comments must be 
received on or before December 10, 
2004.

ADDRESSES: Submit comments, 
identified by Regional Material in 
EDocket ID No. R05–OAR–2004–WI–
0001 by one of the following methods: 

Federal eRulemaking Portal: http://
www.regulations.gov. Follow the on-line 
instructions for submitting comments. 

Agency Web site: http://
docket.epa.gov/rmepub/index.jsp 
material in Edocket(RME), EPA’s 
electronic public docket and connect 
system, is EPA’s preferred method for 
receiving comments. Once in the 
system, select ‘‘quick search’’ then key 
in the appropriate RME Docket 
identification number. Follow the on-
line instructions for submitting 
comments. 

E-mail: bortzer.jay@epa.gov. 
Fax: (312) 886–5824. 
Mail: You may send written 

comments to: J. Elmer Bortzer, Chief, 
Air Programs Branch, (AR–18J), 
Environmental Protection Agency, 77 
West Jackson Boulevard, Chicago, 
Illinois 60604. 

Hand delivery: Deliver your 
comments to: J. Elmer Bortzer, Chief, 
Air Programs Branch (AR–18J), U.S. 
Environmental Protection Agency, 
Region 5, 77 West Jackson Boulevard, 
18th floor, Chicago, Illinois 60604. Such 
deliveries are only accepted during the 
Regional Office’s normal hours of 

operation, which are Monday through 
Friday, 8:30 a.m. to 4:30 p.m. excluding 
Federal holidays. 

Instructions: Direct your comments to 
the appropriate rulemaking by including 
in the text ‘‘Public comment on the 
proposed rulemaking Region 5 in 
Regional Material in EDocket ID No. 
R05–OAR–2004–WI–0001’’ in the 
subject line on the first page of your 
comment. EPA’s policy is that all 
comments received will be included in 
the public docket without change, 
including any personal information 
provided, unless the comment includes 
information claimed to be Confidential 
Business Information (CBI) or other 
information whose disclosure is 
restricted by statute. Do not submit 
information that you consider to be CBI 
or otherwise protected through Regional 
Material in Edocket, regulations.gov, or 
e-mail. The EPA RME Web site and the 
Federal regulations.gov Web site are 
‘‘anonymous access’’ systems, which 
means EPA will not know your identity 
or contact information unless you 
provide it in the body of your comment. 
If you send an e-mail comment directly 
to EPA without going through RME or 
regulations.gov, your e-mail address 
will be automatically captured and 
included as part of the comment that is 
placed in the public docket and made 
available on the Internet. If you submit 
an electronic comment, EPA 
recommends that you include your 
name and other contact information in 
the body of your comment and with any 
disk or CD–ROM you submit. If EPA 
cannot read your comment due to 
technical difficulties and cannot contact 
you for clarification, EPA may not be 
able to consider your comment. 
Electronic files should avoid the use of 
special characters, any form of 
encryption, and be free of any defects or 
viruses. For additional instructions on 
submitting comments, go to Section I of 
the SUPPLEMENTARY INFORMATION section 
of this document. 

Docket: All documents in the 
electronic docket are listed in the 
Regional Material in Edocket (RME) 
index at http://www.epa.gov/edocket. 
Although listed in the index, some 
information is not publicly available, 
i.e., Confidential Business Information 
(CBI) or other information whose 
disclosure is restricted by statute. 
Publicly available docket materials are 
available either electronically in RME or 
in hard copy at Environmental 
Protection Agency, Region 5, Air and 
Radiation Division, 77 West Jackson 
Boulevard, Chicago, Illinois 60604. (We 
recommend that you telephone Charles 
Hatten, Environmental Engineer, at 
(312) 886–6031 before visiting the 
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Region 5 office.) This Facility is open 
from 8:30 a.m. to 4:30 p.m., Monday 
through Friday, excluding legal 
holidays.
FOR FURTHER INFORMATION CONTACT: 
Charles Hatten, Environmental 
Engineer, Criteria Pollutant Section, Air 
Programs Branch (AR–18J), EPA Region 
5, 77 West Jackson Boulevard, Chicago, 
Illinois 60604, (312) 886–6031. 
hatten.charles@epa.gov.
SUPPLEMENTARY INFORMATION: 

I. General Information

A. Does This Action Apply to Me? 
This action is rulemaking on two 

revisions to the Wisconsin SIP for the 
control of NOX emissions from 
stationary sources as required by rule 
NR 428. The rule applies to existing 
sources in eight of the counties in the 
Milwaukee-Racine ozone nonattainment 
area (Kenosha, Manitowoc, Milwaukee, 
Ozaukee, Racine, Sheboygan, 
Washington, and Waukesha counties), 
and to new sources in six of the eight 
counties (Kenosha, Milwaukee, 
Ozaukee, Racine, Washington, and 
Waukesha). 

One revision modifies language to 
clarify which units are eligible for 
demonstrating compliance through 
emissions averaging. The emissions 
averaging provisions apply only to 
existing electric utility boilers in the 
Milwaukee-Racine ozone nonattainment 
area (Kenosha, Manitowoc, Milwaukee, 
Ozaukee, Racine, Sheboygan, 
Washington, and Waukesha counties). 
The second revision creates a separate 
NOX categorical emission limit for 
newly installed combustion turbines 
burning biologically derived gaseous 
fuel. Sources affected by the new 
categorical NOX limit are landfill 
operations, wastewater treatment plants 
and digester facilities specifically 
designed to generate gaseous fuel. The 
new NOX categorical limit for newly 
installed combustion turbines burning 
biologically derived fuel applies only to 
new sources located in Kenosha, 
Milwaukee, Ozaukee, Racine, 
Washington, and Waukesha counties in 
southeastern Wisconsin. The revisions 
have been adopted into the State 
administrative code and became 
effective on January 1, 2004. 

B. What Should I Consider as I Prepare 
My Comments for EPA? 

1. Submitting CBI. Do not submit this 
information to EPA through EDOCKET, 
regulations.gov or e-mail. Clearly mark 
the part or all of the information that 
you claim to be CBI. For CBI 
information in a disk or CD ROM that 
you mail to EPA, mark the outside of the 

disk or CD ROM as CBI and then 
identify electronically within the disk or 
CD ROM the specific information that is 
claimed as CBI. In addition to one 
complete version of the comment that 
includes information claimed as CBI, a 
copy of the comment that does not 
contain the information claimed as CBI 
must be submitted for inclusion in the 
public docket. Information so marked 
will not be disclosed except in 
accordance with procedures set forth in 
40 CFR part 2. 

2. Tips for Preparing Your Comments. 
When submitting comments, remember 
to: 

a. Identify the rulemaking by docket 
number and other identifying 
information (subject heading, Federal 
Register date and page number). 

b. Follow directions—The agency may 
ask you to respond to specific questions 
or organize comments by referencing a 
Code of Federal Regulations (CFR) part 
or section number. 

c. Explain why you agree or disagree; 
suggest alternatives and substitute 
language for your requested changes. 

d. Describe any assumptions and 
provide any technical information and/
or data that you used. 

e. If you estimate potential costs or 
burdens, explain how you arrived at 
your estimate in sufficient detail to 
allow for it to be reproduced. 

f. Provide specific examples to 
illustrate your concerns, and suggest 
alternatives. 

g. Explain your views as clearly as 
possible, avoiding the use of profanity 
or personal threats. 

h. Make sure to submit your 
comments by the comment period 
deadline identified. 

II. Additional Information 

For additional information, see the 
Direct Final Rule which is located in the 
Rules section of this Federal Register. 
Copies of the request and the EPA’s 
analysis are available electronically at 
Regional Materials in Edocket (RME) or 
in hard copy at the above address. 
(Please telephone Charles Hatten at 
(312) 886–6031 before visiting the 
Region 5 Office.)

Dated: October 8, 2004. 

Norman Neidergang, 
Acting Regional Administrator, Region 5.
[FR Doc. 04–24915 Filed 11–9–04; 8:45 am] 

BILLING CODE 6560–50–P

FEDERAL COMMUNICATIONS 
COMMISSION 

47 CFR Part 73

[DA 04–3174; MB Docket No. 04–386; RM–
10817] 

Radio Broadcasting Services; Leesville 
and New Llano, LA

AGENCY: Federal Communications 
Commission.
ACTION: Proposed rule; correction.

SUMMARY: This document corrects the 
reply comment date to a proposed rule 
published in the Federal Register of 
October 20, 2004, regarding Radio 
Broadcasting Services in Leesville and 
New Llano, Louisiana. The wrong date 
was stated for the reply comment date. 
This document corrects the reply 
comment date to read as December 14, 
2004.
FOR FURTHER INFORMATION CONTACT: 
Rolanda F. Smith, Media Bureau, (202) 
418–2180. 

Correction 
In proposed rule FR Doc. 04–23458, 

published October 20, 2004 (69 FR 
61617) make the following correction. 

On page 61617, in the third column, 
correct the DATES line to read as follows:
DATES: Comments must be filed on or 
before November 29, 2004, and reply 
comments on or before December 14, 
2004.
Federal Communications Commission. 
John A. Karousos, 
Assistant Chief, Audio Division, Media 
Bureau.
[FR Doc. 04–25064 Filed 11–9–04; 8:45 am] 
BILLING CODE 6712–01–P

FEDERAL COMMUNICATIONS 
COMMISSION 

47 CFR Part 73

[DA 04–3333; MB Docket No. 04–401; RM–
11095] 

Radio Broadcasting Services; Durant, 
OK and Tom Bean, TX

AGENCY: Federal Communications 
Commission.
ACTION: Proposed rule.

SUMMARY: This document requests 
comments on a petition for rulemaking 
filed by NM Licensing, LLC, licensee of 
Station KLAK(FM), Durant, Oklahoma 
proposing the reallotment of Channel 
248C2 from Durant, Oklahoma to Tom 
Bean, Texas, as that community’s first 
local service, and the modification of 
Station KLAK(FM)’s license 
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accordingly. The coordinates for 
Channel 248C2 at Tom Bean are 33–28–
52 NL and 96–32–03 WL with a site 
restriction of 6.4 kilometers (4 miles) 
southwest of the community.
DATES: Comments must be filed on or 
before December 16, 2004, and reply 
comments on or before December 31, 
2004.

ADDRESSES: Secretary, Federal 
Communications Commission, 445 
Twelfth Street, SW., Washington, DC 
20554. In addition to filing comments 
with the FCC, interested parties should 
serve the petitioner’s counsel as follows: 
M. Scott Johnson, Esq., Fletcher, Heald 
& Hildreth PLC, 1300 North 17th Street, 
11th Floor, Arlington, VA 22209–3801.
FOR FURTHER INFORMATION CONTACT: 
Helen McLean, Media Bureau, (202) 
418–2738.
SUPPLEMENTARY INFORMATION: This is a 
synopsis of the Commission’s Notice of 
Proposed Rule Making, MB Docket No. 
04–401, adopted October 20, 2004, and 
released October 25, 2004. The full text 
of this Commission decision is available 
for inspection and copying during 
normal business hours in the FCC’s 
Reference Information Center at Portals 
II, CY–A257, 445 Twelfth Street, SW., 
Washington, DC. This document may 
also be purchased from the 
Commission’s duplicating contractors, 
Best Copy and Printing, Inc., 445 12th 
Street, SW., Room CY–B402, 
Washington, DC 20554, telephone 1–
800–378–3160 or http://
www.BCPIWEB.com.

Provisions of the Regulatory 
Flexibility Act of l980 do not apply to 
this proceeding. 

Members of the public should note 
that from the time a Notice of Proposed 
Rule Making is issued until the matter 
is no longer subject to Commission 
consideration or court review, all ex 
parte contacts are prohibited in 
Commission proceedings, such as this 
one, which involve channel allotments. 
See 47 CFR 1.1204(b) for rules 
governing permissible ex parte contacts. 

For information regarding proper 
filing procedures for comments, see 47 
CFR 1.415 and 1.420.

List of Subjects in 47 CFR Part 73

Radio, Radio broadcasting.
For the reasons discussed in the 

preamble, the Federal Communications 
Commission proposes to amend 47 CFR 
part 73 as follows:

PART 73—RADIO BROADCAST 
SERVICES 

1. The authority citation for part 73 
continues to read as follows:

Authority: 47 U.S.C. 154, 303, 334 and 336.

§ 73.202 [Amended] 
2. Section 73.202(b), the Table of FM 

Allotments under Oklahoma, is 
amended by removing Channel 248C2 at 
Durant. 

3. Section 73.202(b), the Table of FM 
Allotments under Texas, is amended by 
adding Tom Bean, Channel 248C2.
Federal Communications Commission. 
John A. Karousos, 
Assistant Chief, Audio Division, Media 
Bureau.
[FR Doc. 04–25061 Filed 11–9–04; 8:45 am] 
BILLING CODE 6712–01–P

FEDERAL COMMUNICATIONS 
COMMISSION 

47 CFR Part 73

[DA 04–3335, Docket No. 04–206, RM–
10705] 

Radio Broadcasting Services; Pioche, 
NV

AGENCY: Federal Communications 
Commission.
ACTION: Proposed rule, dismissal.

SUMMARY: This document dismisses a 
pending petition for rulemaking filed by 
Micah Shrewsberry to allot Channel 
268C1 at Pioche, Nevada for failure to 
state a continuing interest in the 
requested allotment. The document 
therefore terminates the proceeding. See 
69 FR 34114–01, published June 18, 
2004.

ADDRESSES: Federal Communications 
Commission, Washington, DC 20554.
FOR FURTHER INFORMATION CONTACT: 
Helen McLean, Media Bureau (202) 
418–2738.
SUPPLEMENTARY INFORMATION: This is a 
synopsis of the Commission’s Report 
and Order, MB Docket No. 04–206, 
adopted October 20, 2004, and released 
October 25, 2004. The full text of this 
Commission decision is available for 
inspection and copying during normal 
business hours in the FCC Reference 
Information Center (Room CY–A257), 
445 12th Street, SW., Washington, DC. 
This document may also be purchased 
from the Commission’s duplicating 
contractors, Best Copy and Printing, 
Inc., 445 12th Street, SW., Room CY–
B402, Washington, DC 20554, telephone 
1–800–378–3160 or http://
www.BCPIWEB.com.

This document is not subject to the 
Congressional Review Act. (The 
Commission, is, therefore, not required 
to submit a copy of this Report and 
Order to GAO, pursuant to the 

Congressional Review Act, see 5 U.S.C. 
801(a)(1)(A) since this proposed rule is 
dismissed, herein.
Federal Communications Commission. 
John A. Karousos, 
Assistant Chief, Audio Division, Media 
Bureau.
[FR Doc. 04–25059 Filed 11–9–04; 8:45 am] 
BILLING CODE 6712–01–P

FEDERAL COMMUNICATIONS 
COMMISSION 

47 CFR Part 73

[DA 04–3332; MB Docket No. 04–403, RM–
11097; MB Docket No. 04–404, RM–11098] 

Radio Broadcasting Services; 
Baudette, MN and Maysville, OK

AGENCY: Federal Communications 
Commission.
ACTION: Proposed rule.

SUMMARY: The Audio Division requests 
comments on a petition filed by R.P. 
Broadcasting, Inc. proposing the 
allotment of Channel 233C1 at Baudette, 
Minnesota, as the community’s first 
local aural transmission service. 
Channel 233C1 can be allotted to 
Baudette in compliance with the 
Commission’s minimum distance 
separation requirements with a site 
restriction of 0.6 kilometers (0.4 miles) 
east to avoid a short-spacing to 
Canadian Station CHIQ–FM, Channel 
232C, Winnipeg, Manitoba, Canada. The 
reference coordinates for Channel 233C1 
at Baudette are 48–42–52 North Latitude 
and 94–35–32 West Longitude. The 
Audio Division also requests comment 
on a petition filed by Charles Crawford 
proposing the allotment of Channel 
251A at Maysville, Oklahoma, as the 
community’s first local aural 
transmission service. Channel 251A can 
be allotted to Maysville in compliance 
with the Commission’s minimum 
distance separation requirements at a 
site near the city reference coordinates. 
The reference coordinates for Channel 
251A at Maysville are 39–49–00 NL and 
97–24–18 WL.
DATES: Comments must be filed on or 
before December 16, 2004, and reply 
comments on or before December 31, 
2004.

ADDRESSES: Federal Communications 
Commission, 445 Twelfth Street, SW., 
Washington, DC 20554. In addition to 
filing comments with the FCC, 
interested parties should serve the 
petitioner, his counsel, or consultant, as 
follows: Harry F. Cole, Esq., Anne 
Goodwin Crump, Esq., Counsel, R.P. 
Broadcasting, Inc., Fletcher, Heald & 
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Hildreth, P.L.C., 1300 North 17th Street, 
11th Floor, Arlington, Virginia 22209 
and Charles Crawford, 4553 Bordeaux 
Avenue, Dallas, TX 75205.

FOR FURTHER INFORMATION CONTACT: 
Rolanda F. Smith, Media Bureau, (202) 
418–2180.

SUPPLEMENTARY INFORMATION: This is a 
synopsis of the Commission’s Notice of 
Proposed Rule Making, MB Docket Nos. 
04–403, 04–404, adopted October 20, 
2004 and released October 25, 2004. The 
full text of this Commission decision is 
available for inspection and copying 
during regular business hours at the 
FCC’s Reference Information Center, 
Portals II, 445 Twelfth Street, SW., 
Room CY–A257, Washington, DC 20554. 
The complete text of this decision may 
also be purchased from the 
Commission’s duplicating contractor, 
Best Copy and Printing, Inc., 445 12th 
Street, SW., Room CY–B402, 
Washington, DC, 20054, telephone 1–
800–378–3160 or www.BCPIWEB.com.

Provisions of the Regulatory 
Flexibility Act of 1980 do not apply to 
this proceeding. 

Members of the public should note 
that from the time a Notice of Proposed 
Rule Making is issued until the matter 
is no longer subject to Commission 
consideration or court review, all ex 
parte contacts are prohibited in 
Commission proceedings, such as this 
one, which involve channel allotments. 
See 47 CFR 1.1204(b) for rules 
governing permissible ex parte contact. 

For information regarding proper 
filing procedures for comments, see 47 
CFR 1.415 and 1.420.

List of Subjects in 47 CFR Part 73

Radio, Radio broadcasting.

For the reasons discussed in the 
preamble, the Federal Communications 
Commission proposes to amend 47 CFR 
Part 73 as follows:

PART 73—RADIO BROADCAST 
SERVICES 

1. The authority citation for part 73 
continues to read as follows:

Authority: 47 U.S.C. 154, 303, 334 and 336.

§ 73.202 [Amended] 

2. Section 73.202(b), the Table of FM 
Allotments under Minnesota, is 
amended by adding Baudette, Channel 
233C1. 

3. Section 73.202(b), the Table of FM 
Allotments under Oklahoma, is 
amended by adding Maysville, Channel 
251A.

Federal Communications Commission. 
John A. Karousos, 
Assistant Chief, Audio Division, Media 
Bureau.
[FR Doc. 04–25058 Filed 11–9–04; 8:45 am] 
BILLING CODE 6712–01–P

FEDERAL COMMUNICATIONS 
COMMISSION 

47 CFR Part 73

[DA 04–3331; MB Docket No. 04–402; RM–
11087] 

Radio Broadcasting Services; 
Cheyenne and Encampment, WY

AGENCY: Federal Communications 
Commission.
ACTION: Proposed rule.

SUMMARY: This document requests 
comments on a petition for rule making 
filed by Mountain States Radio, Inc. 
(‘‘Petitioner’’), licensee of Station 
KRRR(FM), Channel 285C2, Cheyenne, 
Wyoming. The petition requests that the 
Commission allot Channel 285C2 to 
Encampment, Wyoming; substitute 
Channel 229C2 for Channel 285C2 at 
Cheyenne, Wyoming; and substitute 
Channel 285C2 for vacant Channel 229A 
at Cheyenne. The coordinates for 
proposed Channel 285C2 at 
Encampment are 41–14–00 NL and 106–
56–46 WL, with a site restriction of 13.4 
kilometers (8.3 miles) west of 
Encampment. The coordinates for 
proposed Channel 229C2 at Cheyenne 
are 41–08–32 NL and 104–32–21 WL, 
with a site restriction of 23.0 kilometers 
(14.3 miles) east of Cheyenne. The 
coordinates for proposed Channel 
285C2 at Cheyenne are 41–21–25 NL 
and 104–40–55 WL, with a site 
restriction of 26.7 kilometers (16.6 
miles) northeast of Cheyenne.
DATES: Comments must be filed on or 
before December 16, 2004, and reply 
comments on or before December 31, 
2004.

ADDRESSES: Secretary, Federal 
Communications Commission, 445 12th 
Street, SW., Room TW–A325, 
Washington, DC 20554. In addition to 
filing comments with the FCC, 
interested parties should serve the 
petitioner’s counsel, as follows: A. Wray 
Fitch, Esq., Gammon & Grange, P.C.; 
8280 Greensboro Drive, 7th Floor; 
McLean, Virginia 22102–3807.
FOR FURTHER INFORMATION CONTACT: R. 
Barthen Gorman, Media Bureau, (202) 
418–2180.
SUPPLEMENTARY INFORMATION: This is a 
synopsis of the Commission’s Notice of 
Proposed Rule Making, MB Docket No. 

04–402, adopted October 20, 2004, and 
released October 25, 2004. The full text 
of this Commission decision is available 
for inspection and copying during 
regular business hours in the FCC’s 
Reference Information Center at Portals 
II, 445 12th Street, SW., CY–A257, 
Washington, DC, 20554. This document 
may also be purchased from the 
Commission’s duplicating contractors, 
Best Copy and Printing, Inc., Portals II, 
445 12th Street, SW., Room CY–B402, 
Washington, DC, 20554, telephone 1–
800–378–3160 or www.BCPIWEB.com.

The provisions of the Regulatory 
Flexibility Act of 1980 do not apply to 
this proceeding. 

Members of the public should note 
that from the time a Notice of Proposed 
Rule Making is issued until the matter 
is no longer subject to Commission 
consideration or court review, all ex 
parte contacts are prohibited in 
Commission proceedings, such as this 
one, which involve channel allotments. 
See 47 CFR 1.1204(b) for rules 
governing permissible ex parte contacts. 

For information regarding proper 
filing procedures for comments, See 47 
CFR 1.415 and 1.420.

List of Subjects in 47 CFR Part 73

Radio, Radio broadcasting.

For the reasons discussed in the 
preamble, the Federal Communications 
Commission proposes to amend 47 CFR 
part 73 as follows:

PART 73—RADIO BROADCAST 
SERVICES 

1. The authority citation for Part 73 
continues to read as follows:

Authority: 47 U.S.C. 154, 303, 334, and 
336.

§ 73.202 [Amended] 

2. Section 73.202(b), the Table of FM 
Allotments under Wyoming, is amended 
by removing Channel 285C2 and 
Channel 229A and by adding Channel 
229C2 and Channel 285C2 at Cheyenne; 
by adding Encampment, Channel 
285C2.

Federal Communications Commission. 

John A. Karousos, 
Assistant Chief, Audio Division, Media 
Bureau.
[FR Doc. 04–25057 Filed 11–9–04; 8:45 am] 

BILLING CODE 6712–01–P
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DEPARTMENT OF DEFENSE

48 CFR Parts 204, 208, 209, 212, 213, 
215, 217, 219, 222, 223, 225, 227, 233, 
235, 236, 237, 242, 247, 252, and 253 
and Appendix F to Chapter 2 

[DFARS Case 2001–D003] 

Defense Federal Acquisition 
Regulation Supplement; Geographic 
Use of the Term ‘‘United States’’

AGENCY: Department of Defense (DoD).
ACTION: Proposed rule with request for 
comments. 

SUMMARY: DoD is proposing to amend 
the Defense Federal Acquisition 
Regulation Supplement (DFARS) to 
standardize the use of the term ‘‘United 
States’’ and associated geographic terms, 
in accordance with definitions found in 
the Federal Acquisition Regulation.
DATES: Comments on the proposed rule 
should be submitted in writing to the 
address shown below on or before 
January 10, 2005, to be considered in 
the formation of the final rule.
ADDRESSES: You may submit comments, 
identified by DFARS Case 2001–D003, 
using any of the following methods: 

• Federal eRulemaking Portal: http://
www.regulations.gov. 

Follow the instructions for submitting 
comments. 

• Defense Acquisition Regulations 
Web site: http://emissary.acq.osd.mil/
dar/dfars.nsf/pubcomm. Follow the 
instructions for submitting comments. 

• E-mail: dfars@osd.mil. Include 
DFARS Case 2001–D003 in the subject 
line of the message. 

• Fax: (703) 602–0350. 
• Mail: Defense Acquisition 

Regulations Council, Attn: Ms. Amy 
Williams, OUSD(AT&L)DPAP(DAR), 
IMD 3C132, 3062 Defense Pentagon, 
Washington, DC 20301–3062. 

• Hand Delivery/Courier: Defense 
Acquisition Regulations Council, 
Crystal Square 4, Suite 200A, 241 18th 
Street, Arlington, VA 22202–3402. 

All comments received will be posted 
to http://emissary.acq.osd.mil/dar/
dfars.nsf.
FOR FURTHER INFORMATION CONTACT: Ms. 
Amy Williams, (703) 602–0328.
SUPPLEMENTARY INFORMATION: 

A. Background 
This proposed rule amends the 

DFARS to standardize the use of 
geographic terms, for consistency with 
the definitions of the following terms 
found in section 2.101 of the Federal 
Acquisition Regulation: ‘‘United 
States’’; ‘‘contiguous United States’’; 
‘‘customs territory of the United States’’; 
and ‘‘outlying areas’’. 

This rule was not subject to Office of 
Management and Budget review under 
Executive Order 12866, dated 
September 30, 1993. 

B. Regulatory Flexibility Act 

DoD does not expect this rule to have 
a significant economic impact on a 
substantial number of small entities 
within the meaning of the Regulatory 
Flexibility Act, 5 U.S.C. 601, et seq., 
because the rule standardizes DFARS 
terminology, but makes no substantive 
change to policy. Therefore, DoD has 
not performed an initial regulatory 
flexibility analysis. DoD invites 
comments from small businesses and 
other interested parties. DoD also will 
consider comments from small entities 
concerning the affected DFARS subparts 
in accordance with 5 U.S.C. 610. Such 
comments should be submitted 
separately and should cite DFARS Case 
2001–D003. 

C. Paperwork Reduction Act 

The Paperwork Reduction Act does 
not apply because the rule does not 
impose any information collection 
requirements that require the approval 
of the Office of Management and Budget 
under 44 U.S.C. 3501, et seq.

List of Subjects in 48 CFR Parts 204, 
208, 209, 212, 213, 215, 217, 219, 222, 
223, 225, 227, 233, 235, 236, 237, 242, 
247, 252, and 253 

Government procurement.

Michele P. Peterson, 
Executive Editor, Defense Acquisition 
Regulations Council.

Therefore, DoD proposes to amend 48 
CFR parts 204, 208, 209, 212, 213, 215, 
217, 219, 222, 223, 225, 227, 233, 235, 
236, 237, 242, 247, 252, and 253 and 
Appendix F to Chapter 2 as follows:

PART 204—ADMINISTRATIVE 
MATTERS 

1. The authority citation for 48 CFR 
Parts 204, 208, 209, 212, 213, 215, 217, 
219, 222, 223, 225, 227, 233, 235, 236, 
237, 242, 247, 252, and 253 and 
Appendix F to subchapter I continues to 
read as follows:

Authority: 41 U.S.C. 421 and 48 CFR 
Chapter 1.

204.670–1 [Amended] 
2. Section 204.670–1 is amended by 

removing paragraph (d). 
3. Section 204.904 is amended by 

revising paragraph (1)(v) to read as 
follows:

204.904 Reporting payment information to 
the IRS. 

(1) * * * 

(v) Any contract with a State, the 
District of Columbia, or an outlying area 
of the United States; or a political 
subdivision, agency, or instrumentality 
of any of the foregoing;
* * * * *

PART 208—REQUIRED SOURCES OF 
SUPPLIES AND SERVICES 

4. Section 208.7002 is amended by 
revising paragraphs (a)(3) and (4) to read 
as follows:

208.7002 Assignment authority. 
(a) * * * 
(3) Outside the contiguous United 

States, by the Unified Commanders; and
(4) For acquisitions to be made in the 

contiguous United States for 
commodities not assigned under 
paragraphs (a)(1), (2), or (3) of this 
section, by agreement of agency heads 
(10 U.S.C. 2311).
* * * * *

PART 209—CONTRACTOR 
QUALIFICATIONS 

5. Section 209.406–2 is amended by 
revising paragraph (a) introductory text 
to read as follows:

209.406–2 Causes for debarment. 
(a) Any person shall be considered for 

debarment if criminally convicted of 
intentionally affixing a label bearing a 
‘‘Made in America’’ inscription to any 
product sold in or shipped to the United 
States or its outlying areas that was not 
made in the United States or its outlying 
areas (10 U.S.C. 2410f).
* * * * *

PART 212—ACQUISITION OF 
COMMERCIAL ITEMS 

6. Section 212.602 is amended by 
revising paragraph (b)(ii) to read as 
follows:

212.602 Streamlined evaluation of offers. 
(b) * * * 
(ii) For the acquisition of 

transportation in supply contracts that 
will include a significant requirement 
for transportation of items outside the 
contiguous United States, also evaluate 
offers in accordance with the criterion at 
247.301–71.
* * * * *

PART 213—SIMPLIFIED ACQUISITION 
PROCEDURES 

7. Section 213.270 is amended by 
revising paragraph (c)(1) to read as 
follows:

213.270 Use of the Governmentwide 
commercial purchase card.
* * * * *
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(c) * * * 
(1) The place of performance is 

entirely outside the United States and 
its outlying areas.
* * * * *

8. Section 213.307 is amended in 
paragraph (b)(i)(B)(2) by revising the 
first sentence to read as follows:

213.307 Forms.

* * * * *
(b)(i) * * * 
(B) * * * 
(2) Classified acquisitions when the 

purchase is made within the United 
States or its outlying areas. * * *
* * * * *

PART 215—CONTRACTING BY 
NEGOTIATION 

9. Section 215.404–76 is amended by 
revising paragraph (d) to read as 
follows:

215.404–76 Reporting profit and fee 
statistics.

* * * * *
(d) Contracting offices outside the 

United States and its outlying areas are 
exempt from reporting.
* * * * *

PART 217—SPECIAL CONTRACTING 
METHODS 

10. Section 217.7005 is revised to read 
as follows:

217.7005 Solicitation provision. 

Use the provision at 252.217–7002, 
Offering Property for Exchange, when 
offering nonexcess personal property for 
exchange. Allow a minimum of 14 
calendar days for the inspection period 
in paragraph (b) of the clause if the 
exchange property is in the contiguous 
United States. Allow at least 21 calendar 
days outside the contiguous United 
States. 

11. Section 217.7102 is amended by 
revising paragraph (a) introductory text 
and paragraph (b) to read as follows:

217.7102 General. 

(a) Activities shall enter into master 
agreements for repair and alteration of 
vessels with all prospective contractors 
located within the United States or its 
outlying areas, which—
* * * * *

(b) Activities may use master 
agreements in work with prospective 
contractors located outside the United 
States and its outlying areas.
* * * * *

12. Section 217.7103–3 is amended by 
revising paragraph (a) introductory text 
to read as follows:

217.7103–3 Solicitations for job orders. 
(a) When a requirement arises within 

the United States or its outlying areas 
for the type of work covered by the 
master agreement, solicit offers from 
prospective contractors that’
* * * * *

PART 219—SMALL BUSINESS 
PROGRAMS 

13. Section 219.800 is amended in 
paragraph (a) by revising the fourth 
sentence to read as follows:

219.800 General. 
(a) * * * Consistent with the 

provisions of this subpart, this authority 
is hereby redelegated to DoD contracting 
officers within the United States or its 
outlying areas, to the extent that it is 
consistent with any dollar or other 
restrictions established in individual 
warrants. * * *
* * * * *

PART 222—APPLICATION OF LABOR 
LAWS TO GOVERNMENT 
ACQUISITIONS 

14. Section 222.7201 is amended by 
revising paragraph (a) to read as follows:

222.7201 Contract clauses. 
(a) Use the clause at 252.222–7002, 

Compliance with Local Labor Laws 
(Overseas), in solicitations and contracts 
for services or construction to be 
performed outside the United States and 
its outlying areas.
* * * * *

PART 223—ENVIRONMENT, 
CONSERVATION, OCCUPATIONAL 
SAFETY, AND DRUG-FREE 
WORKPLACE 

15. Section 223.570–4 is amended by 
revising paragraph (b)(2) to read as 
follows:

223.570–4 Contract clause.

* * * * *
(b) * * * 
(2) When performance or partial 

performance will be outside the United 
States and its outlying areas, unless the 
contracting officer determines such 
inclusion to be in the best interest of the 
Government; or
* * * * *

PART 225—FOREIGN ACQUISITION 

16. Section 225.7014 is revised to read 
as follows:

225.7014 Restriction on overseas military 
construction. 

For restriction on award of military 
construction contracts to be performed 

in the United States outlying areas in 
the Pacific and on Kwajalein Atoll, or in 
countries bordering the Arabian Gulf, 
see 236.274(a).

PART 227—PATENTS, DATA, AND 
COPYRIGHTS

227.7103–17 [Amended] 
17. Section 227.7103–17 is amended 

in paragraph (b) in the second sentence, 
and in paragraph (c), by removing 
‘‘possessions’’ and adding in its place 
‘‘outlying areas’’.

227.7203–17 [Amended] 
18. Section 227.7203–17 is amended 

in paragraph (b) in the second sentence, 
and in paragraph (c), by removing 
‘‘possessions’’ and adding in its place 
‘‘outlying areas’’.

PART 233—PROTESTS, DISPUTES, 
AND APPEALS 

19. Section 233.215–70 is revised to 
read as follows:

233.215–70 Additional contract clause. 
Use the clause at 252.233–7001, 

Choice of Law (Overseas), in 
solicitations and contracts when 
contract performance will be outside the 
United States and its outlying areas, 
unless otherwise provided for in a 
government-to-government agreement.

PART 235—RESEARCH AND 
DEVELOPMENT CONTRACTING 

20. Section 235.071 is amended by 
revising paragraph (a) to read as follows:

235.071 Additional contract clauses. 
(a) Use the clause at 252.235–7002, 

Animal Welfare, or one substantially the 
same, in solicitations and contracts 
awarded in the United States or its 
outlying areas involving research on live 
vertebrate animals.
* * * * *

PART 236—CONSTRUCTION AND 
ARCHITECT-ENGINEER CONTRACTS

236.274 [Amended] 
21. Section 236.274 is amended in 

paragraph (a) introductory text by 
removing ‘‘territories and possessions’’ 
and adding in its place ‘‘outlying areas’’.

236.570 [Amended] 
22. Section 236.570 is amended in 

paragraph (c)(1) by removing ‘‘territory 
or possession’’ and adding in its place 
‘‘outlying area’’. 

23. Section 236.602–1 is amended in 
paragraph (a)(i)(6)(A)(2) by revising the 
first sentence to read as follows:

236.602–1 Selection criteria. 
(a)(i) * * *
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(6) * * *
(A) * * *
(2) Do not consider awards to overseas 

offices for projects outside the United 
States and its outlying areas. * * *
* * * * *

PART 237—SERVICE CONTRACTING 

24. Section 237.102–70 is amended by 
revising paragraph (a)(1) to read as 
follows:

237.102–70 Prohibition on contracting for 
firefighting or security-guard functions. 

(a) * * *
(1) The contract is to be carried out at 

a location outside the United States and 
its outlying areas at which members of 
the armed forces would have to be used 
for the performance of firefighting or 
security-guard functions at the expense 
of unit readiness;
* * * * *

25. Section 237.7301 is amended by 
revising paragraph (a)(1) to read as 
follows:

237.7301 Definitions.

* * * * *
(a) * * *
(1) Is located in the United States or 

its outlying areas;
* * * * *

PART 242—CONTRACT 
ADMINISTRATION AND AUDIT 
SERVICES 

26. Section 242.1402 is amended by 
revising the section heading to read as 
follows:

242.1402 Volume movements within the 
contiguous United States.

* * * * *

PART 247—TRANSPORTATION 

27. Section 247.571 is amended by 
revising paragraph (c)(1) introductory 
text to read as follows:

247.571 Policy.

* * * * *
(c)(1) Any vessel used under a time 

charter contract for the transportation of 
supplies under this section shall have 
any reflagging or repair work, as defined 
in the clause at 252.247–7025, 
Reflagging or Repair Work, performed in 
the United States or its outlying areas, 
if the reflagging or repair work is 
performed—
* * * * *

PART 252—SOLICITATION 
PROVISIONS AND CONTRACT 
CLAUSES 

28. Section 252.209–7002 is amended 
by revising the clause date and 
paragraph (a)(3) to read as follows:

252.209–7002 Disclosure of ownership or 
control by a foreign government.

* * * * *

DISCLOSURE OF OWNERSHIP OR 
CONTROL BY A FOREIGN GOVERNMENT 
(XXX 2004) 

(a) * * * 
(3) Foreign government includes the state 

and the government of any country (other 
than the United States and its outlying areas) 
as well as any political subdivision, agency, 
or instrumentality thereof.

* * * * *
29. Section 252.212–7000 is amended 

as follows: 
a. By revising the clause date to read 

‘‘(XXX 2004)’’; 
b. By redesignating paragraph (a)(2) as 

paragraph (a)(3); and 
c. By adding a new paragraph (a)(2) to 

read as follows:

252.212–7000 Offeror Representations and 
Certifications—Commercial Items.
* * * * *

(a) * * * 
(2) United States means the 50 States, the 

District of Columbia, outlying areas, and the 
outer Continental Shelf as defined in 43 
U.S.C. 1331.

* * * * *
30. Section 252.225–7000 is amended 

by revising the clause date and 
paragraph (a) to read as follows:

252.225–7000 Buy American Act—Balance 
of Payments Program Certificate.

* * * * *

BUY AMERICAN ACT—BALANCE OF 
PAYMENTS PROGRAM CERTIFICATE 
(XXX 2004) 

(a) Definitions. Domestic end product, 
foreign end product, qualifying country, 
qualifying country end product, and United 
States have the meanings given in the Buy 
American Act and Balance of Payments 
Program clause of this solicitation.

* * * * *
31. Section 252.225–7001 is amended 

by revising the clause date and by 
adding paragraph (a)(8) to read as 
follows:

252.225–7001 Buy American Act and 
Balance of Payments Program.

* * * * *

BUY AMERICAN ACT AND BALANCE OF 
PAYMENTS PROGRAM (XXX 2004) 

(a) * * * 
(8) United States means the 50 States, the 

District of Columbia, and outlying areas.

* * * * *

32. Section 252.225–7003 is amended 
as follows: 

a. By revising the clause date to read 
‘‘(XXX 2004)’’; 

b. By redesignating paragraphs (a) 
through (d) as paragraphs (b) through (e) 
respectively; and 

c. By adding a new paragraph (a) to 
read as follows:

252.225–7003 Report of intended 
performance outside the United States.

* * * * *
(a) Definition. United States, as used in this 

provision, means the 50 States, the District of 
Columbia, and outlying areas.

* * * * *
33. Section 252.225–7004 is amended 

as follows: 
a. By revising the clause date to read 

‘‘(XXX 2004)’’; 
b. By redesignating paragraphs (a) 

through (d) as paragraphs (b) through (e) 
respectively; and 

c. By adding a new paragraph (a) to 
read as follows:

252.225–7004 Reporting of contract 
performance outside the United States.

* * * * *
(a) Definition. United States, as used in this 

clause, means the 50 States, the District of 
Columbia, and outlying areas.

* * * * *
34. Section 252.225–7005 is amended 

as follows: 
a. By revising the clause date to read 

‘‘(XXX 2004)’’; 
b. By redesignating paragraphs (a) 

through (c) as paragraphs (b) through (d) 
respectively; and 

c. By adding a new paragraph (a) to 
read as follows:

252.225–7005 Identification of 
expenditures in the United States.

* * * * *
(a) Definition. United States, as used in this 

clause, means the 50 States, the District of 
Columbia, and outlying areas.

* * * * *
35. Section 252.225–7011 is revised to 

read as follows:

252.225–7011 Restriction on Acquisition 
of Supercomputers. 

As prescribed in 225.7012–3, use the 
following clause:

RESTRICTION ON ACQUISITION OF 
SUPERCOMPUTERS (XXX 2004) 

Supercomputers delivered under this 
contract shall be manufactured in the United 
States or its outlying areas. 

(End of clause)

36. Section 252.225–7013 is amended 
by revising the clause date, paragraph 
(a)(1), paragraph (b) introductory text, 
paragraph (f)(1)(i)(A), and the first 
sentence of paragraph (h) introductory 
text to read as follows:
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252.225–7013 Duty-Free Entry.

* * * * *

DUTY-FREE ENTRY (XXX 2004) 

(a) * * * 
(1) Customs territory of the United States 

means the 50 States, the District of Columbia, 
and Puerto Rico.

* * * * *
(b) Except as provided in paragraph (i) of 

this clause, or unless supplies were imported 
into the customs territory of the United States 
before the date of this contract or the 
applicable subcontract, the price of this 
contract shall not include any amount for 
duty on—

* * * * *
(f) * * * 
(1)(i) * * * 
(A) Prepare any customs forms required for 

the entry of foreign supplies into the customs 
territory of the United States in connection 
with this contract; and

* * * * *
(h) The Contractor shall notify the 

Administrative Contracting Officer (ACO) in 
writing of any purchase of qualifying country 
supplies to be accorded duty-free entry, that 
are to be imported into the customs territory 
of the United States for delivery to the 
Government or for incorporation in end items 
to be delivered to the Government. * * *

* * * * *
37. Section 252.225–7014 is amended 

by revising the clause date and 
paragraph (b) to read as follows:

252.225–7014 Preference for domestic 
specialty metals.

* * * * *

PREFERENCE FOR DOMESTIC SPECIALTY 
METALS (XXX 2004)

* * * * *
(b) Any specialty metals incorporated in 

articles delivered under this contract shall be 
melted in the United States or its outlying 
areas.

* * * * *
38. Section 252.225–7015 is revised to 

read as follows:

252.225–7015 Restriction on acquisition of 
hand or measuring tools. 

As prescribed in 225.7002–3(c), use 
the following clause:

RESTRICTION ON ACQUISITION OF 
HAND OR MEASURING TOOLS (XXX 2004) 

Hand or measuring tools delivered under 
this contract shall be produced in the United 
States or its outlying areas. 

(End of clause)

39. Section 252.225–7016 is amended 
by revising the clause date and 
paragraph (b) to read as follows:

252.225–7016 Restriction on acquisition of 
ball and roller bearings.

* * * * *

RESTRICTION ON ACQUISITION OF BALL 
AND ROLLER BEARINGS (XXX 2004)

* * * * *
(b) Except as provided in paragraph (c) of 

this clause, all ball and roller bearings and 
ball and roller bearing components 
(including miniature and instrument ball 
bearings) delivered under this contract, either 
as end items or components of end items, 
shall be wholly manufactured in the United 
States, its outlying areas, or Canada. Unless 
otherwise specified, raw materials, such as 
preformed bar, tube, or rod stock and 
lubricants, need not be mined or produced in 
the United States, its outlying areas, or 
Canada.

* * * * *
40. Section 252.225–7018 is amended 

by revising the clause date, paragraph 
(b) in the second sentence, and 
paragraph (c)(1) to read as follows:

252.225–7018 Notice of prohibition of 
certain contracts with foreign entities for 
the conduct of ballistic missile defense 
research, development, test, and 
evaluation.

* * * * *

NOTICE OF PROHIBITION OF CERTAIN 
CONTRACTS WITH FOREIGN ENTITIES 
FOR THE CONDUCT OF BALLISTIC 
MISSILE DEFENSE RESEARCH, 
DEVELOPMENT, TEST, AND EVALUATION 
(XXX 2004)

* * * * *
(b) * * * However, foreign governments 

and firms are encouraged to submit offers, 
since this provision is not intended to restrict 
access to unique foreign expertise if the 
contract will require a level of competency 
unavailable in the United States or its 
outlying areas. 

(c) * * * 
(1) The contract will be performed within 

the United States or its outlying areas;

* * * * *
41. Section 252.225–7019 is amended 

by revising the clause date and 
paragraph (a) to read as follows:

252.225–7019 Restriction on acquisition of 
anchor and mooring chain.

* * * * *

RESTRICTION ON ACQUISITION OF 
ANCHOR AND MOORING CHAIN (XXX 
2004) 

(a) Welded shipboard anchor and mooring 
chain, four inches or less in diameter, 
delivered under this contract—

(1) Shall be manufactured in the United 
States or its outlying areas, including cutting, 
heat treating, quality control, testing, and 
welding (both forging and shot blasting 
process); and 

(2) The cost of the components 
manufactured in the United States or its 
outlying areas shall exceed 50 percent of the 
total cost of components.

* * * * *

42. Section 252.225–7021 is amended 
by revising the clause date and 
paragraph (a)(12) to read as follows:

252.225–7021 Trade agreements.

* * * * *

TRADE AGREEMENTS (XXX 2004) 

(a) * * * 
(12) United States means the 50 States, the 

District of Columbia, and outlying areas.

* * * * *
43. Section 252.225–7022 is amended 

by revising the clause date and 
paragraph (b) to read as follows:

252.225–7022 Restriction on acquisition of 
polyacrylonitrile (PAN) carbon fiber.

* * * * *

RESTRICTION ON ACQUISITION OF 
POLYACRYLONITRILE (PAN) CARBON 
FIBER (XXX 2004)

* * * * *
(b) PAN carbon fibers contained in the end 

product shall be manufactured in the United 
States, its outlying areas, or Canada using 
PAN precursor produced in the United 
States, its outlying areas, or Canada.

* * * * *

44. Section 252.225–7023 is amended 
by revising the clause date and 
paragraph (a) to read as follows:

252.225–7023 Restriction on acquisition of 
vessel propellers.

* * * * *

RESTRICTION ON ACQUISITION OF 
VESSEL PROPELLERS (XXX 2004) 

(a) Except as provided in paragraph (b) of 
this clause, the Contractor shall deliver under 
this contract, whether as end items or 
components of end items, vessel propellers— 

(1) Manufactured in the United States, its 
outlying areas, or Canada; and 

(2) For which all component castings were 
poured and finished in the United States, its 
outlying areas, or Canada.

* * * * *
45. Section 252.225–7025 is amended 

by revising the clause date and 
paragraph (a)(1) introductory text to 
read as follows:

252.225–7025 Restriction on acquisition of 
forgings.

* * * * *

RESTRICTION ON ACQUISITION OF 
FORGINGS (XXX 2004) 

(a) * * * 
(1) ‘‘Domestic manufacture’’ means 

manufactured in the United States, its 
outlying areas, or Canada if the Canadian 
firm—

* * * * *
46. Section 252.225–7031 is amended 

as follows: 
a. By revising the clause date to read 

‘‘(XXX 2004)’’; 
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b. By redesignating paragraph (a)(2) as 
paragraph (a)(3); and 

c. By adding a new paragraph (a)(2) to 
read as follows:

252.225–7031 Secondary Arab boycott of 
Israel.
* * * * *

SECONDARY ARAB BOYCOTT OF ISRAEL 
(XXX 2004) 

(a) * * * 
(2) United States means the 50 States, the 

District of Columbia, outlying areas, and the 
outer Continental Shelf as defined in 43 
U.S.C. 1331.

* * * * *
47. Section 252.225–7036 is amended 

by revising the clause date and 
paragraph (a)(10) to read as follows:

252.225–7036 Buy American Act—Free 
Trade Agreements—Balance of Payments 
Program.
* * * * *

BUY AMERICAN ACT—FREE TRADE 
AGREEMENTS—BALANCE OF PAYMENTS 
PROGRAM (XXX 2004) 

(a) * * * 
(10) United States means the 50 States, the 

District of Columbia, and outlying areas.

* * * * *
48. Section 252.225–7037 is revised to 

read as follows:

252.225–7037 Evaluation of offers for air 
circuit breakers. 

As prescribed in 225.7006–4(a), use 
the following provision:

EVALUATION OF OFFERS FOR AIR 
CIRCUIT BREAKERS (XXX 2004) 

(a) The offeror shall specify, in its offer, 
any intent to furnish air circuit breakers that 
are not manufactured in the United States or 
its outlying areas, Canada, or the United 
Kingdom. 

(b) The Contracting Officer will evaluate 
offers by adding a factor of 50 percent to the 
offered price of air circuit breakers that are 
not manufactured in the United States or its 
outlying areas, Canada, or the United 
Kingdom. 

(End of provision)

49. Section 252.225–7038 is revised to 
read as follows:

252.225–7038 Restriction on acquisition of 
air circuit breakers. 

As prescribed in 225.7006–4(b), use 
the following clause:

RESTRICTION ON ACQUISITION OF AIR 
CIRCUIT BREAKERS (XXX 2004) 

Unless otherwise specified in its offer, the 
Contractor shall deliver under this contract 
air circuit breakers manufactured in the 
United States or its outlying areas, Canada, 
or the United Kingdom. 

(End of clause)

50. Section 252.225–7039 is revised to 
read as follows:

252.225–7039 Restriction on acquisition of 
totally enclosed lifeboat survival systems. 

As prescribed in 225.7008–4, use the 
following clause:

RESTRICTION ON ACQUISITION OF 
TOTALLY ENCLOSED LIFEBOAT 
SURVIVAL SYSTEMS (XXX 2004) 

The Contractor shall deliver under this 
contract totally enclosed lifeboat survival 
systems (consisting of the lifeboat and 
associated davits and winches), for which— 

(a) 50 percent or more of the components 
have been manufactured in the United States 
or its outlying areas; and 

(b) 50 percent or more of the labor in the 
manufacture and assembly of the entire 
system has been performed in the United 
States or its outlying areas. 

(End of clause)

51. Section 252.225–7043 is amended 
as follows: 

a. By revising the clause date to read 
‘‘(XXX 2004)’’; 

b. By redesignating paragraphs (a) 
through (c) as paragraphs (b) through (d) 
respectively; and 

c. By adding a new paragraph (a) to 
read as follows:

252.225–7043 Antiterrorism/force 
protection policy for defense contractors 
outside the United States.

* * * * *
(a) Definition. United States, as used in this 

clause, means, the 50 States, the District of 
Columbia, and outlying areas.

* * * * *
52. Section 252.225–7044 is amended 

as follows: 
a. By revising the clause date to read 

‘‘(XXX 2004)’’; and
b. In paragraph (a) by revising the 

definition of ‘‘United States’’ to read as 
follows:

252.225–7044 Balance of Payments 
Program—Construction Material.

* * * * *
(a) * * *
‘‘United States’’ means the 50 States, the 

District of Columbia, and outlying areas.

* * * * *
53. Section 252.225–7045 is amended 

as follows: 
a. By revising the clause date to read 

‘‘(XXX 2004)’’; and 
b. In paragraph (a) by revising the 

definition of ‘‘United States’’ to read as 
follows:

252.225–7045 Balance of Payments 
Program—Construction Material Under 
Trade Agreements.

* * * * *
(a) * * *
‘‘United States’’ means the 50 States, the 

District of Columbia, and outlying areas.

* * * * *

54. Section 252.247–7025 is amended 
by revising the clause date and 
paragraph (b) introductory text to read 
as follows:

252.247–7025 Reflagging or repair work.

REFLAGGING OR REPAIR WORK (XXX 
2004)

* * * * *
(b) Requirement. Unless the Secretary of 

Defense waives this requirement, reflagging 
or repair work shall be performed in the 
United States or its outlying areas, if the 
reflagging or repair work is performed—

* * * * *

PART 253—FORMS 

55. Section 253.204–70 is amended by 
revising paragraphs (b)(6)(iv)(A)(1) and 
(c)(4)(xiii) to read as follows;

253.204–70 DD Form 350, Individual 
Contracting Action Report.

* * * * *
(b) * * *
(6) * * *
(iv) * * *
(A) * * *
(1) For places in the United States and 

outlying areas, enter the numeric place 
code from FIPS PUB 55, Guideline: 
Codes for Named Populated Places, 
Primary County Divisions, and Other 
Locational Entities of the United States, 
Puerto Rico, and the Outlying Areas. 
Leave Line B6A blank for places outside 
the United States and outlying areas.
* * * * *

(c) * * *
(4) * * *
(xiii) LINE C13, FOREIGN TRADE 

DATA. 
(A) LINE C13A, PLACE OF 

MANUFACTURE. Complete Line C13A 
only if the action is for a foreign end 
product or a service provided by a 
foreign concern under a DoD contract or 
a Federal schedule. Otherwise, leave 
Line C13A blank. 

(1) Code A—U.S. Enter code A if the 
action is for— 

(i) A foreign end product that is 
manufactured in the United States or its 
outlying areas but is still determined to 
be foreign because 50 percent or more 
of the cost of its components is not 
mined, produced, or manufactured 
inside the United States or its outlying 
areas or inside qualifying countries; or 

(ii) Services performed in the United 
States or its outlying areas by a foreign 
concern. 

(2) Code B—Foreign. Enter code B if 
the action is for— 

(i) Any other foreign end product; or 
(ii) Services performed outside the 

United States or its outlying areas by a 
foreign concern. 
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(B) LINE C13B, COUNTRY OF 
ORIGIN CODE. 

(1) Complete Line C13B only if Line 
C13A is coded A or B. Otherwise, leave 
Line C13B blank. 

(2) Enter the code from FIPS PUB 10, 
Countries, Dependencies, Areas of 
Special Sovereignty, and Their Principal 
Administrative Divisions, that identifies 
the country where the foreign product is 
coming from or where the foreign 
company providing the services is 
located. If more than one foreign 
country is involved, enter the code of 
the foreign country with the largest 
dollar value of work under the contract.
* * * * *

56. Section 253.213–70 is amended by 
revising paragraph (a)(2) to read as 
follows:

253.213–70 Instructions for completion of 
DD Form 1155. 

(a) * * *
(2) The contractor is located in the 

contiguous United States or Canada.
* * * * *

Appendix F to Chapter 2—Material 
Inspection and Receiving Report F–104 
[Amended] 

57. Appendix F to Chapter 2 is 
amended in Part 1, Section F–104, as 
follows:

a. In paragraph (a)(5)(i) introductory text by 
removing ‘‘Continental United States’’ and 
adding in its place ‘‘Contiguous United 
States’’; and 

b. In paragraph (a)(5)(ii), in the first 
sentence, by removing ‘‘continental U.S.’’ 
and adding in its place ‘‘contiguous United 
States’’.

[FR Doc. 04–24861 Filed 11–9–04; 8:45 am] 
BILLING CODE 5001–08–P

DEPARTMENT OF TRANSPORTATION

National Highway Traffic Safety 
Administration 

49 CFR Part 571

[Docket No. NHTSA–2002–12845] 

RIN 2127–AH71

Federal Motor Vehicle Safety 
Standards; Accelerator Control 
Systems

AGENCY: National Highway Traffic 
Safety Administration (NHTSA), DOT.
ACTION: Withdrawal of rulemaking.

SUMMARY: In July 2002, NHTSA 
published an NPRM proposing to 
update Federal Motor Vehicle Safety 
Standard (FMVSS) No. 124, the agency’s 
safety standard for vehicle accelerator 

control systems, to make explicit its 
applicability to new types of engines 
and throttle controls, particularly 
electronic ones. The proposal included 
a number of new test procedures to 
address different types of powertrain 
technology. One of those test procedures 
involved measurement of engine speed 
under realistic powertrain load 
conditions on a chassis dynamometer. 
That procedure was ‘‘technology-
neutral’’ and was included to allow 
testing of vehicles that could not readily 
be tested by one of the other procedures 
included in the proposal that were 
technology specific. 

As discussed in this document, the 
agency is withdrawing the NPRM while 
it conducts further research on issues 
relating to chassis dynamometer-based 
test procedures for accelerator controls.
FOR FURTHER INFORMATION CONTACT: The 
following persons at the NHTSA, 400 
7th Street, SW., Washington, DC 20590. 

For non-legal issues, you may call Mr. 
Michael Pyne, Office of Crash 
Avoidance Standards (Telephone: 202–
366–2720) (Fax: 202–366–7002). 

For legal issues, you may call Ms. 
Dorothy Nakama, Office of Chief 
Counsel (Telephone: 202–366–2992) 
(Fax: 202–366–3820).
SUPPLEMENTARY INFORMATION:

I. Background 

Federal Motor Vehicle Safety 
Standard (FMVSS) No. 124, Accelerator 
Control Systems, provides for safe 
control of engine power by a vehicle’s 
driver-operated accelerator. For vehicles 
that are operating with their accelerator 
controls intact, FMVSS No. 124 requires 
the rapid return of the throttle to the 
idle position (within one second for 
light vehicles and two seconds for heavy 
vehicles) when the accelerator pedal is 
released. For vehicles that experience 
disconnections in the linkage between 
their accelerator pedals and throttling 
devices, FMVSS No. 124 requires return 
to idle in an equally rapid fashion. By 
virtue of FMVSS No. 124’s 
requirements, drivers are ensured that 
releasing the accelerator pedal will 
prevent the engine from continuing to 
power the drive wheels at a level greater 
than the idle level, even if the 
accelerator linkage breaks. 

New engine control technology such 
as ‘‘throttle-by-wire’’ systems have 
significantly changed the nature of 
accelerator control functions and failure 
modes. Throttle linkages have become 
less common, and now 
‘‘disconnections’’ or ‘‘severances’’ as 
referred to in the standard could just as 
easily involve electrical wires as they 
could rods, levers, and cables. In 

interpretation letters, NHTSA has stated 
that electrical wires and connectors in 
an electronic system are analogous to 
mechanical components in a traditional 
system and are therefore covered by 
FMVSS No. 124. However, complexity 
in electronic accelerator control systems 
is much greater than in mechanical 
ones, especially in terms of the 
powertrain responses that can result 
from failures in such systems. 

In order to update FMVSS No. 124, 
NHTSA published a Request for 
Comments in 1995 (60 FR 60261) and, 
after consideration of comments 
received, issued an NPRM in 2002 (67 
FR 48117).

The agency proposed that the 
standard specify explicitly the 
components and types of 
disconnections and severances to be 
covered in electronic accelerator control 
systems. NHTSA also proposed that the 
standard include new test procedures to 
better address different types of 
powertrains. A manufacturer could 
choose any one of the test procedures as 
a basis for compliance, and a 
‘‘universal’’ chassis dynamometer test 
was included as a last resort in cases 
where the other procedures were 
inapplicable. 

In making the proposal, NHTSA 
sought not to expand the scope of the 
existing Standard, but to merely clarify 
the standard’s applicability to 
accelerator control systems associated 
with various powertrains including 
gasoline engines, diesel engines, electric 
motors, and hybrids. The new 
procedures in the proposal were all 
premised on return to a ‘‘baseline’’ idle 
condition measured on a normally 
operating vehicle, analogous to return of 
a throttle plate to the idle position. 

The proposal included three 
technology specific test procedures plus 
a ‘‘universal’’ test procedure. The first of 
the proposed technology specific test 
procedures was essentially the existing 
air throttle plate position test of the 
current Standard, normally applicable 
to conventional gasoline engines. The 
second test procedure was measurement 
of fuel flow rate, normally applicable to 
diesel engines. The third test procedure 
was measurement of input current to a 
drive motor, applicable to electric 
vehicles. The last procedure was 
measurement of drivetrain output via 
engine speed, conducted on a chassis 
dynamometer. This was considered a 
universal test because it could be 
applied to gasoline, diesel, or electric 
vehicles. 

II. Reason for Withdrawal 
In commenting on the NPRM and in 

subsequent comments, the Alliance of 

VerDate jul<14>2003 16:57 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00032 Fmt 4702 Sfmt 4702 E:\FR\FM\10NOP1.SGM 10NOP1



65127Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Proposed Rules 

1 Docket NHTSA–2002–12845–10. 
2 Docket NHTSA–2002–12845–13.
3 Docket NHTSA–2002–12845–15.
4 Docket NHTSA–2002–12845–14.

Automobile Manufacturers (Alliance) 
suggested that FMVSS No. 124 should 
include a direct measurement of 
powertrain output to the drive 
wheels. 1,2 The Alliance stated that this 
would be a ‘‘technology-neutral’’ test 
and, thus, would be similar to NHTSA’s 
proposed engine RPM test but with the 
advantage of being more easily 
applicable to hybrid powertrains in 
which engine RPM might not indicate 
drive torque. Subsequently, the Alliance 
suggested that the powertrain output 
test should measure vehicle driving 
speed, i.e., ‘‘creep speed,’’ rather than 
output horsepower or torque.3 Toyota 
suggested a similar approach, but 
requested that the agency consider a 
somewhat different creep speed test 
procedure.4

While the agency regards these 
suggestions merely as variations on the 
dynamometer-based engine rpm test as 
proposed in the NPRM, we believe that 
additional research on the exact 
procedures for the suggested test is 
desirable. In particular, the agency 
wants to conduct its own tests to 
provide additional support for the use of 
a dynamometer for measurement of 
powertrain output (or possibly creep 
speed measurements), and demonstrate 
the feasibility of conducting compliance 
tests for all suggested approaches. 

In addition, the Alliance suggested 
that the agency include air flow rate 
measurement as another optional test 
procedure in FMVSS No. 124. Many 
vehicles already have mass air flow 
sensors that can monitor air flow rate. 
For vehicles with sensors, the test 
would measure the air flow rate during 
the failsafe response for comparisons to 
the baseline idle condition. NHTSA 
plans to conduct research on the 
suggested air flow rate test procedure 
and decide on the appropriateness of 
including it in FMVSS No. 124. 

Given the time it will take to conduct 
research on some of the issues involved, 
NHTSA has decided not to continue an 
active rulemaking on this issue during 
that research. Therefore, NHTSA is 
withdrawing the rulemaking to update 
FMVSS No. 124.

Authority: 49 U.S.C. 322, 30111, 30115, 
30117, and 30166; delegation of authority at 
49 CFR 1.50.

Issued: November 4, 2004. 
Stephen R. Kratzke, 
Associate Administrator for Rulemaking.
[FR Doc. 04–24978 Filed 11–9–04; 8:45 am] 
BILLING CODE 4910–59–P

DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric 
Administration

50 CFR Parts 223 and 229

[Docket No. 040903253–4253–01; I.D. 
081104H]

RIN 0648–AR39

Taking of Marine Mammals Incidental 
to Commercial Fishing Operations; 
Bottlenose Dolphin Take Reduction 
Plan; Sea Turtle Conservation; 
Restrictions to Fishing Activities

AGENCY: National Marine Fisheries 
Service (NMFS), National Oceanic and 
Atmospheric Administration (NOAA), 
Commerce.
ACTION: Proposed rule; request for 
comments.

SUMMARY: NMFS is proposing to 
implement management measures to 
reduce the incidental mortality and 
serious injury (bycatch) of the western 
North Atlantic coastal bottlenose 
dolphin stock (dolphins) (Tursiops 
truncatus) in the mid-Atlantic coastal 
gillnet fishery and eight other coastal 
fisheries operating within the dolphin’s 
distributional range and to amend 
current, seasonal restrictions on large 
mesh gillnet fisheries operating in the 
mid-Atlantic region to reduce the 
incidental take of sea turtles in North 
Carolina and Virginia state waters. This 
rule proposes to use effort reduction 
measures, gear proximity rules, gear or 
gear deployment modifications, 
fishermen training, and outreach and 
education measures to reduce dolphin 
bycatch below the marine mammal 
stock’s potential biological removal 
level (PBR); and time/area closures and 
size restrictions on large mesh fisheries 
to reduce incidental takes of endangered 
and threatened sea turtles as well as to 
reduce dolphin bycatch below the 
stock’s PBR.
DATES: Written comments on the 
proposed rule must be received no later 
than 5 p.m. eastern time, on February 8, 
2005.
ADDRESSES: You may submit comments, 
identified by the RIN 0648–AR39, by 
any of the following methods:

• E-mail: 0648–
AR39.proposed@noaa.gov. Include 
Docket Number RIN 0648–AR39 in the 
subject line of the message.

• Mail: Chief, Protected Resources 
Division, NMFS, 9721 Executive Center 
Drive North, St. Petersburg, FL 33702–
2432.

• Facsimile (fax) to: 727–570–5517. 
Chief, Protected Resources Division, 

NMFS, 9721 Executive Center Drive 
North, St. Petersburg, FL 33702–2432.

• Federal eRulemaking Portal: http://
www.regulations.gov. Follow the 
instructions for submitting comments. 
Instructions: All submissions received 
must include the agency name and 
docket number or Regulatory 
Information Number (RIN) for this 
rulemaking. For detailed instructions on 
submitting comments and additional 
information on the rulemaking process, 
see the ‘‘Public Participation’’ heading 
of the SUPPLEMENTARY INFORMATION 
section of this document.

Copies of the Environmental 
Assessment (EA), an Initial Regulatory 
Flexibility Analysis (IRFA), the 
Bottlenose Dolphin Take Reduction 
Team (BDTRT) meeting summaries and 
progress reports and complete citations 
for all references used in this 
rulemaking may be obtained from the 
persons listed under FOR FURTHER 
INFORMATION CONTACT.

Comments regarding the collection of 
information requirements contained in 
this proposed rule should be submitted 
in writing to the Chief, Marine Mammal 
Conservation Division, Office of 
Protected Resources, NMFS, 1315 East-
West Highway, Silver Spring, MD 20910 
and to David Rostker, OMB, by e-mail 
at DavidlRostker@omb.eop.gov or by 
fax to 202–395–7285.
FOR FURTHER INFORMATION CONTACT: 
Stacey Carlson, NMFS, Southeast 
Region, 727–570–5312, Kristy Long, 
NMFS, 301–713–2322, or Brian Hopper, 
NMFS, Northeast Region, 978–281–
9328. Individuals who use 
telecommunications devices for the deaf 
(TDD) may call the Federal Information 
Relay Service at 1–800–877–8339 
between 8 a.m. and 4 p.m. eastern time, 
Monday through Friday, excluding 
Federal holidays.
SUPPLEMENTARY INFORMATION: NMFS 
intends to conduct two public hearings 
on this proposed rule. One hearing will 
be in conjunction with the next BDTRT 
meeting, which has not yet been 
scheduled but will occur during the 
comment period; and another in a 
location chosen to maximize 
participation of affected fishermen. 
NMFS will publish a separate notice 
detailing the time and location of the 
public hearings.

Electronic Access

For additional information on western 
North Atlantic coastal bottlenose 
dolphins, refer to the final 2002 Atlantic 
and Gulf of Mexico Marine Mammal 
Stock Assessment Reports (SARs). The 
SARs can be accessed via the Internet at 
http://www.nmfs.noaa.gov/protlres/
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PR2/StocklAssessmentlProgram/
sars.html.

Background

Bycatch Reduction Requirements in the 
MMPA

Section 118 (f)(1) of the Marine 
Mammal Protection Act (MMPA) (16 
U.S.C. 1387(f)(1)) requires the 
preparation and implementation of Take 
Reduction Plans (TRPs) for strategic 
marine mammal stocks that interact 
with Category I or II fisheries. The 
MMPA defines a strategic stock as a 
marine mammal stock: (1) for which the 
level of direct human-caused mortality 
exceeds the PBR level; (2) which, based 
on the best available scientific 
information, is declining and is likely to 
be listed as a threatened species under 
the Endangered Species Act (ESA) 
within the foreseeable future; or (3) 
which is listed as a threatened or 
endangered species under the ESA, or as 
depleted under the MMPA (16 U.S.C. 
1362(19)). PBR, as defined by the 
MMPA, means the maximum number of 
animals, not including natural 
mortalities, that may be removed from a 
marine mammal stock while allowing 
that stock to reach or maintain its 
optimum sustainable population (16 
U.S.C. 1362(20)). NMFS regulations at 
50 CFR 229.2 define a Category I fishery 
as a fishery that has frequent incidental 
mortality and serious injury of marine 
mammals; a Category II fishery as a 
fishery that has occasional incidental 
mortality and serious injury of marine 
mammals; and a Category III fishery as 
a fishery that has a remote likelihood of, 
or no known incidental mortality and 
serious injury of marine mammals. The 
western North Atlantic coastal 
bottlenose dolphin is a strategic stock 
because fishery-related incidental 
mortality and serious injury exceeds the 
stock’s PBR and because it is currently 
designated as depleted under the 
MMPA (see 50 CFR 216.15). Because it 
is a strategic stock that interacts with 
Category I and II fisheries, a TRP is 
required to address dolphin bycatch.

This rule proposes to implement the 
Bottlenose Dolphin Take Reduction 
Plan (BDTRP), which is based on 
consensus recommendations of the 
BDTRT, for multiple management units 
(MUs) within the western North 
Atlantic coastal bottlenose dolphin 
stock. The BDTRP affects the following 
Category I and II fisheries (see 2003 List 
of Fisheries, 68 FR 41725, July 15, 
2003): the mid-Atlantic coastal gillnet 
fishery, Virginia pound net fishery, mid-
Atlantic haul/beach seine fishery, 
Atlantic blue crab trap/pot fishery, 
North Carolina inshore gillnet fishery, 

North Carolina roe mullet stop net 
fishery, North Carolina long haul seine 
fishery, Southeast Atlantic gillnet 
fishery, and Southeastern U.S. Atlantic 
shark gillnet fishery.

According to the MMPA (16 U.S.C. 
1387(f)(2)), the short-term goal of a TRP 
is to reduce, within 6 months of its 
implementation, the incidental 
mortality or serious injury of marine 
mammals incidentally taken in the 
course of commercial fishing operations 
to levels less than the PBR established 
for that stock. The long-term goal of a 
TRP is to reduce, within 5 years of its 
implementation, the incidental 
mortality or serious injury of marine 
mammals incidentally taken in the 
course of commercial fishing operations 
to insignificant levels approaching a 
zero mortality and serious injury rate, 
taking into account the economics of the 
fishery, the availability of existing 
technology, and existing state or 
regional fishery management plans. 
Implementation of this proposed rule 
for the BDTRP is intended to 
accomplish the short-term goal of 
reducing dolphin bycatch to levels 
below the stock’s PBR. In order to 
determine if this goal is met, NMFS 
would continue to monitor bycatch of 
bottlenose dolphins through observer 
programs, stranded animal reports, 
abundance and distribution surveys, 
and other means. Ultimately, the 
effectiveness of the TRP would be 
assessed via monitoring the serious 
injury and mortality rates for the 
bottlenose dolphins relative to the short- 
and long-term goals of the TRP.

History of the BDTRT
NMFS convened a Mid-Atlantic Take 

Reduction Team (TRT) in February 
1997, to address the bycatch of both 
harbor porpoise and bottlenose dolphins 
in a suite of mid-Atlantic gillnet 
fisheries (from New York through North 
Carolina). However, members of the 
Mid-Atlantic TRT determined that there 
were insufficient data on dolphin 
abundance and bycatch to propose 
management measures for this stock at 
that time, and deferred the discussion 
until such time that more data were 
available on the abundance and stock 
structure of mid-Atlantic bottlenose 
dolphins. On October 24, 2001, NMFS 
published a notice announcing the 
convening of a newly formed BDTRT 
(66 FR 53782).

The BDTRT met five times (November 
6–8, 2001; January 23–25, 2002; 
February 27–March 1, 2002; March 27–
28, 2002; and April 23–25, 2002), and 
on May 17, 2002, submitted to NMFS a 
set of consensus recommendations to 
reduce bycatch of the coastal stock of 

bottlenose dolphins in nine coastal 
fisheries (based on data available at that 
time). New bottlenose dolphin 
abundance estimates became available 
to the BDTRT subsequent to the 
submission of these recommendations. 
In addition, NMFS determined that the 
original recommendations would not 
meet the short-term goal for TRPs under 
the MMPA. Therefore, NMFS convened 
an additional meeting of the BDTRT on 
April 1–3, 2003. The BDTRT, as detailed 
in its May 3, 2003 report, then reached 
consensus on updated measures to 
reduce bycatch based on the more 
recent information. The BDTRT 
meetings were open to the public and 
public comments were invited on each 
day of the meetings. NMFS also held 
three public meetings on May 15–16, 
2001; July 11–12, 2001; and November 
6, 2001 to provide background 
information prior to convening the 
BDTRT.

NMFS published a Notice of Intent 
(NOI) to Prepare an Environmental 
Impact Statement (EIS) under the 
National Environmental Policy Act 
(NEPA)(67 FR 47772; July 22, 2002) to 
review the environmental effects of 
implementing the recommendations of 
the BDTRT. The comment period was 
reopened on September 19, 2002, to 
ensure that the public had ample 
opportunity to provide comments (67 
FR 59051).

After publication of the NOI, NMFS 
determined that proceeding with an EIS 
was not necessary based on additional 
information on the abundance and 
status of the dolphin stock made 
available to the BDTRT and that an EA 
was a more appropriate initial level of 
analysis under NEPA. The new 
abundance estimates were greater than 
previous estimates of the dolphin stock 
for five of the stock’s seven MUs. Given 
this new information, the 
recommendations by the BDTRT would 
not significantly impact the human 
environment. NMFS published a notice 
to proceed with the preparation of an 
EA on July 31, 2003 (68 FR 44925).

NMFS received five sets of comments 
during the public scoping period and 
the NOI comment period. The 
comments were considered during the 
development of this proposed rule and 
its supplemental analyses. These 
comments and NMFS’ responses are 
available as an appendix to the EA (see 
ADDRESSES).

Stock Structure, Abundance, and 
Bycatch of the Western North Atlantic 
Coastal Bottlenose Dolphin

The following section provides a 
summary from NMFS Stock Assessment 
Reports and the latest scientific 
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information of stock structure, 
abundance, and estimated bycatch 
information for the western North 
Atlantic coastal bottlenose dolphin. 
Please consult the EA (see ADDRESSES) 
for more detailed information or specific 
studies related to stock structure, 
abundance, or bycatch.

The western North Atlantic coastal 
bottlenose dolphin stock is designated 
as a single stock in NMFS’ Stock 
Assessment Reports. Recent research, 
however, demonstrated that the stock 
was more structurally complex than 
originally believed (NMFS 2002). To 
reflect this complexity and for 
management purposes, this stock was 
separated into seven discrete MUs, 
which have spatial and temporal 
components (see Figure 1). The PBR for 
the stock was determined and assigned 
according to each MU. Therefore, 
proposed management measures were 
established per MU, which serves 

management purposes well because 
fisheries interacting with this stock also 
have spatial and temporal components. 
The separate MUs include:

1. Northern Migratory MU, which 
ranges from northern New Jersey to 
southern Virginia in the summer, and 
from southern Virginia to southern 
North Carolina in the winter;

2. Northern North Carolina MU, 
which ranges from northern North 
Carolina to central North Carolina in the 
summer and from southern Virginia to 
southern North Carolina in the winter;

3. Southern North Carolina MU, 
which ranges from central North 
Carolina to southern North Carolina in 
the summer and winter (In the winter, 
the geographic distributions of the 
Northern Migratory, Northern North 
Carolina, and Southern North Carolina 
MUs overlap along the coast of North 
Carolina and southern Virginia. During 
the winter, these overlapping units are 
referred to as the ‘‘Winter Mixed’’ MU.);

4. South Carolina MU, which ranges 
from the North Carolina/South Carolina 
border to the South Carolina/Georgia 
border in the summer and winter;

5. Georgia MU, which ranges from 
northern coastal Georgia to southern 
Georgia in the summer and winter;

6. Northern Florida MU, which ranges 
from northern Florida to central Florida 
in the summer and winter; and

7. Central Florida MU, which ranges 
from central Florida to southern Florida 
in the summer and winter (NMFS 2002).

Abundance estimates are the basis for 
determining PBR for marine mammal 
stocks. Table 1 summarizes the stock 
assessment information for the seven 
coastal bottlenose dolphin MUs. 
Abundance estimates are derived from 
surveys conducted in 2002 unless 
otherwise specified. The BDTRT used 
these estimates to aid in developing take 
reduction recommendations.

TABLE 1.—2002 ABUNDANCE ESTIMATES AND THE ASSOCIATED COEFFICIENT OF VARIATION (CV) AND MINIMUM POPU-
LATION ESTIMATE (NMIN) FOR EACH MANAGEMENT UNIT OF COASTAL BOTTLENOSE DOLPHINS (GARRISON et al., 2003). 

Management Unit Abundance CV (%) Nmin 

SUMMER (May - October) ..............................................................................................................................
Northern Migratory ........................................................................................................................................... 17,466 19.1 14,621
Northern North Carolina ..................................................................................................................................
Oceanic ............................................................................................................................................................ 6,160 51.9 3,255
Estuary ............................................................................................................................................................. 919 12.5 828
BOTH ............................................................................................................................................................... 7,079 45.2 4,083
Southern North Carolina ..................................................................................................................................
Oceanic ............................................................................................................................................................ 3,646 11.0 1,863
Estuary ............................................................................................................................................................. 141 15.2 124
BOTH ............................................................................................................................................................... 3,787 106.9 1,987
WINTER (November - April) ............................................................................................................................
Winter Mixed (Northern Migratory, Northern North Carolina, Southern North Carolina) ................................ 16,913 23.0 13,558
ALL YEAR ........................................................................................................................................................
South Carolina ................................................................................................................................................. 2,325 20.3 1,963
Georgia ............................................................................................................................................................ 2,195 29.9 1,716
Northern Florida* ............................................................................................................................................. 448 38.4 328
Central Florida* ................................................................................................................................................ 10,652 45.8 7,377

*Northern Florida estimates are derived from the winter 1995 survey and the summer 2002 survey. Central Florida MU estimates are from the 
winter 1995 survey.

From the abundance estimates, NMFS 
provided the BDTRT with bycatch 
estimates and PBRs for each 
management unit. Table 2 provides a 
summary of these bycatch estimates and 
current PBRs per MU, which indicates 
that estimated bycatch exceeds PBR for 
the Summer Northern North Carolina 
Management Unit and the Winter Mixed 
Management Unit.

Management 
Unit 

Estimated 
Bycatch Current PBR 

Northern Mi-
gratory ........... 30 73.1

Management 
Unit 

Estimated 
Bycatch Current PBR 

Summer 
Northern 
North Carolina 29 20.4
Summer 
Southern 
North Carolina 01 9.9
Winter Mixed 
(Northern Mi-
gratory, North-
ern North 
Carolina, and 
Southern 
North Caro-
lina) ............... 151 67.8

Management 
Unit 

Estimated 
Bycatch Current PBR 

South Caro-
lina ................ Unknown 20
Georgia ......... Unknown 17
Northern Flor-
ida ................. 0 3.3
Central Flor-
ida ................. 4 742

1 No bycatch was recorded in the NMFS ob-
server program, but stranding data indicate 
dolphin bycatch occurs.

2 The PBR for the Central Florida MU is 
based on the 1995 abundance estimate as no 
2002 estimate is available.

Please note that bycatch estimates are 
derived from observed fisheries only. 
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For a discussion of bycatch information 
from stranding events and unofficially 
observed events, please consult the EA 
(see ADDRESSES). Because observed 
fishery bycatch data demonstrate that 
PBR was exceeded for the western North 
Atlantic coastal bottlenose dolphin 

stock and because this stock is strategic, 
take reduction measures are warranted.

Components of the Bottlenose Dolphin 
Take Reduction Plan (BDTRP)

The take reduction measures in this 
proposed rule have spatial and seasonal 

components that reflect measures 
needed at different times of the year and 
in different areas for each of the seven 
distinct MUs. The seasonal and 
geographic distributions of these MUs 
are shown in Figure 1.

The BDTRT reviewed gear 
characteristics that may influence 
bycatch levels. Analysis by Palka and 
Rossman (2001) concluded that distance 
from shore and gillnet mesh size were 
the two factors exhibiting the strongest 
relationship to bycatch estimates. The 
authors found that the highest bycatch 
rates of coastal bottlenose dolphins in 
mid-Atlantic gillnet fisheries occurred 
in large mesh gear (greater than or equal 
to 7–inch or 17.8 cm stretch mesh) and 
in hauls that occurred within state 
waters (3 nmi or 4.8 km). Palka and 
Rossman (2001) also found that the 
highest bycatch occurred in the winter 

with most of the bycatch occurring in 
North Carolina and Virginia state 
waters. The authors inferred that 
changes in the fisheries that utilize this 
gear size in this region may have a 
considerable effect on reducing dolphin 
bycatch.

The BDTRT’s consensus 
recommendations included two 
principal types of actions to achieve 
required bycatch reduction goals: (1) 
specific regulatory fishing gear 
restrictions organized by bottlenose 
dolphin MU, and (2) broad-based, non-
regulatory measures, such as education, 
outreach, and research. For those 

dolphin MUs where bycatch is low, or 
where bycatch estimates are 
unavailable, the BDTRT offered non-
regulatory recommendations. This 
proposed rulemaking addresses both the 
regulatory and non-regulatory measures 
recommended by the BDTRT.

Proposed Regulatory BDTRP Measures
Applied primarily to gillnet fisheries, 

the proposed regulations result in a 
reduction in soak times and in the 
amount of gear in the water or otherwise 
change practices to reduce bycatch of 
dolphins. In developing this proposed 
rule, NMFS evaluated the 
recommendations provided by the 
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BDTRT to ensure that: the 
recommended measures would meet the 
goals of the MMPA, no unnecessary 
requirements would be imposed on the 
fishing industry, and the recommended 
measures were compatible with existing 
state and Federal management plans. 
NMFS expects these measures to reduce 
dolphin bycatch below the stock’s PBR 
within six months of implementation 
because, based on modeling efforts and 
broad expertise of the BDTRT, the 
measures are expected to reduce the 
number of interactions between 
dolphins and fisheries below that level.

NMFS proposes to implement all of 
the BDTRT’s recommendations except 
the following: (1) the requirement for 
mandatory bycatch certification training 
(training would be conducted, but 
would not be mandatory); and (2) a 
requirement to haul gear once every 24 
hours in the small mesh gillnet fisheries 
in the North Carolina portion of the 
Winter Mixed MU and the Summer 
Northern North Carolina MU.

The BDTRT recommended that vessel 
operators and persons in non-vessel 
fisheries complete a mandatory bycatch 
certification training program. However, 
a mandatory certification program is 
unnecessary at this time, and the 
potential costs of holding and ensuring 
participation at the workshops would 
outweigh the bycatch reduction 
benefits. Alternatively, NMFS proposes 
to provide outreach and education to 
the fishing industry through: (1) 
voluntary workshops conducted at 
major ports from New Jersey through 
Florida by NMFS outreach personnel; 
(2) dockside visits with the fishing 
industry carried out by fishery liaisons; 
(3) a pilot web-based training program 
accessible through the existing BDTRP 
web site to provide training to 
remaining fishermen who may not be 
able to attend dockside visits or 
workshops; and (4) educational 
materials (i.e., brochures, placards, 
decals, and possibly videos) provided 
through an annual mailing to all 
Category I and II fisheries affected by 
this proposed rule.

NMFS does not support implementing 
the requirement to haul gear once every 
24 hours in the small mesh gillnet 
fisheries in the ranges of the Winter 
Mixed MU and the Summer Northern 
North Carolina MU. NMFS analyzed 
fishery data and found that 98 percent 
of the observed hauls soaked for less 
than 24 hours. Additionally, this 
requirement would be difficult to 
enforce because it would be difficult to 
accurately ascertain the length of time 
that gear remains in the water, unless 
enforcement agents monitor the gear for 
a 24 hour period. NMFS instead plans 

to highlight gear-tending practices 
during workshop training and in 
outreach materials.

Definitions Used in BDTRP Proposed 
Rule

Definitions of some of the terms used 
in this proposed rule differ from 
definitions of terms currently in 50 CFR 
229.2 that apply to the Harbor Porpoise 
Take Reduction Plan. These different 
definitions would be placed within 50 
CFR 229.35, which is the section for 
regulatory requirements of the 
Bottlenose Dolphin Take Reduction 
Plan, to avoid conflicting with 
definitions applicable to other take 
reduction plans. Also, new definitions 
were added where appropriate. 
Definition changes and additions were 
necessary in some cases for effective 
implementation of the BDTRT’s 
recommended regulatory measures.

The proposed rule contains different 
definitions of the terms ‘‘night,’’ ‘‘small 
mesh gillnet,’’ and ‘‘large mesh gillnet.’’ 
NMFS proposes a different definition of 
‘‘night’’ in this proposed rule to give 
fishermen more time to remove their 
gear from the water prior to certain 
night-time gear restrictions taking effect. 
Different definitions of ‘‘small mesh 
gillnet’’ and ‘‘large mesh gillnet’’ were 
proposed, and a definition of ‘‘medium 
mesh gillnet’’ was added, to tailor gear 
restrictions most appropriately given the 
conduct of gillnet fisheries and the 
nature of interactions between gillnet 
fisheries and bottlenose dolphins. For 
instance, bottlenose dolphin bycatch 
occurs in very small mesh gillnets, and 
harbor porpoise bycatch does not. Thus, 
there was a need to add a different 
definition of ‘‘small mesh gillnet’’ under 
this proposed rule to address dolphin 
bycatch in gillnets with 5–inch (12.7 
cm) stretched mesh or smaller. There 
was also a need to add a definition of 
‘‘medium mesh gillnet’’ because a 
medium mesh gillnet category interacts 
with bottlenose dolphins. The definition 
of ‘‘large mesh gillnet’’ is slightly 
different from the one in 50 CFR 229.2 
in that it does not include an upper 
bound of 18 inches (45.72 cm). It 
includes all gillnets with a mesh size 
greater than or equal to 7–inches (17.8 
cm) stretched mesh and would, thus, 
address mesh sizes larger than 18 inches 
(45.72 cm) where necessary.

The proposed rule also contains new 
definitions not currently contained in 
50 CFR 229.2. For instance, ‘‘fishing or 
to fish’’ was added to be consistent with 
regulations under the Magnuson-
Stevens Fishery Conservation and 
Management Act and to aid in 
enforcement of the regulations under 
the BDTRP. Various areas of water (e.g., 

‘‘Northern North Carolina state waters’’) 
were defined to indicate the locations in 
which certain regulations would apply. 
Definitions of ‘‘sunrise’’ and ‘‘sunset’’ 
were added to indicate precise times at 
which certain night-time restrictions 
would apply. Definitions of ‘‘beach’’ 
and ‘‘beach/water interface’’ were added 
to indicate in which part of the 
nearshore zone certain gear restrictions 
would apply.

Proposed Regulated Waters
North of Cape Hatteras, North 

Carolina, western North Atlantic coastal 
bottlenose dolphins occur primarily in 
nearshore waters out to about 6.5 
nautical miles (12 km) from shore 
(Garrison 2001). Garrison (2001) found 
that the coastal bottlenose dolphin stock 
occurs out to 14.6 nautical miles (27 
km) from shore in the southeastern U.S. 
Thus, NMFS proposes to implement 
portions of the BDTRT 
recommendations in all U.S. waters 
within 6.5 nautical miles (12 km) of 
shore from the New York-New Jersey 
border southward to Cape Hatteras, 
North Carolina, and within 14.6 nautical 
miles (27 km) of shore from Cape 
Hatteras southward to, and including, 
the east coast of Florida down to the 
demarcation line between the Atlantic 
Ocean and the Gulf of Mexico (50 CFR 
600.105), with the exception of 
exempted waters.

Exempted waters include all waters 
landward of the first bridge over any 
embayment, harbor, or inlet. In those 
instances where there is not a bridge 
over the embayment or harbor close to 
the mouth of the embayment or harbor, 
as in the case of Delaware Bay, 
exempted waters include all waters 
landward of the lines of demarcation 
delineating those waters upon which 
mariners shall comply with the 
International Regulations for Preventing 
Collisions at Sea, 1972, and those waters 
upon which mariners must comply with 
the Inland Navigation Rules as 
described in 33 CFR part 80 (COLREGS 
line). The decision was made to use the 
bridges, where possible, to mark the 
boundaries in part because the bridges 
are farther inshore than the COLREGS 
line and would, therefore, include more 
area under the proposed regulations.

Gear-area Measures
NMFS proposes to implement the 

following recommendations of the 
BDTRT (also found in Table 3), which 
are organized by bottlenose dolphin MU 
and specific location (persons fishing 
with large mesh gillnets must also 
adhere to pertinent conservation 
measures as amended by the large mesh 
mid-Atlantic gillnet rule; see Table 4).
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Summer Northern Migratory MU (New 
Jersey through Virginia) From June 1–
October 31 of each year, the proposed 
regulations require persons fishing with 
medium mesh (greater than 5–inch (12.7 
cm) to less than 7–inch (17.8 cm) stretch 
mesh) and large mesh (greater than or 
equal to 7–inch (17.8 cm) stretch mesh) 
anchored gillnets at night in state waters 
to remain within 0.5 nautical miles 
(0.93 km) of the closest portion of each 
gear, and to remove all such gear and 
stow it on board the vessel before the 
vessel returns to port.

Summer Northern North Carolina MU 
(Virginia/North Carolina border to Cape 
Lookout) From May 1–October 31 of 
each year, the proposed regulations 
require persons fishing with small mesh 
(less than or equal to 5–inch (12.7 cm) 
stretch mesh) gillnets to use a net length 
of less than or equal to 1,000 feet (304.8 
m); and from April 15–December 15, 
prohibit fishing with large mesh (greater 
than or equal to 7–inch (17.8 cm) stretch 
mesh) gillnets in state waters (this latter 
provision will codify existing North 
Carolina state prohibitions on gillnet 
fishing). (Note: The 2002 consensus 
recommendations contained a misprint 
indicating this restriction would begin 
on April 16.)

Summer Southern North Carolina MU 
(Cape Lookout to North Carolina/South 
Carolina border) From April 15–
December 15, the proposed regulations 
prohibit persons fishing with large mesh 
(greater than or equal to 7–inch (17.8 
cm) stretch mesh) gillnet gear from 
fishing in state waters (this latter 
provision will codify existing North 
Carolina state prohibitions on gillnet 
fishing). (Note: The 2002 consensus 
recommendations contained a misprint 
indicating this restriction would begin 
on April 16. In addition, when 
combined with the BDTRT 
recommendation for the Winter Mixed 
MU Southern North Carolina, the 
proposed regulations prohibit fishing 
with large mesh gillnets at night in state 
waters from November 1–April 30, this 
provision results in prohibiting fishing 
with large mesh gillnets at night in state 
waters year-round.)

Winter Mixed MU – Virginia (Cape 
Charles Light to Virginia/North Carolina 
border) From November 1–December 31, 
the proposed regulations prohibit 
persons fishing with large mesh (greater 
than or equal to 7–inch (17.8 cm) stretch 
mesh) gillnets at night in state waters 
and require that, at night, gear be 
removed from the water and stowed on 
board the vessel before the vessel 
returns to port.

Winter Mixed MU – Northern North 
Carolina (Virginia/North Carolina 
border to Cape Lookout) From 

November 1–April 30, the proposed 
regulations prohibit persons fishing 
with medium mesh (greater than 5–inch 
(12.7 cm) to less than 7–inch (17.8 cm) 
stretch mesh) gillnets at night in state 
waters. This restriction has a sunset 
clause of three years from the effective 
date of the final rule. The sunset clause 
is intended to ensure that NMFS and the 
BDTRT reconvene no later than three 
years after the effective date of this 
measure to evaluate whether it is 
effective at reducing dolphin bycatch 
and whether it should stay in effect. 
From December 16–April 14, the 
proposed regulations prohibit persons 
fishing with large mesh (greater than or 
equal to 7–inch (17.8) stretch mesh) 
gillnets at night in state waters without 
tie-downs. (Note: The BDTRT 
recommended this provision apply from 
November 1–April 30, but this period 
overlaps with a provision the BDTRT 
recommended for prohibiting large 
mesh gillnets (regardless of using tie-
downs) in state waters from April 15–
December 15. See proposed Gear-area 
Measures for Summer Northern North 
Carolina MU and Summer Southern 
North Carolina MU.)

Winter Mixed MU – Southern North 
Carolina (Cape Lookout to North 
Carolina/South Carolina border) From 
November 1–April 30, the proposed 
regulations prohibit persons fishing 
with medium mesh (greater than 5–inch 
(12.7 cm) to less than 7–inch (17.8 cm) 
stretch mesh) gillnets at night in state 
waters. This restriction has a sunset 
clause of three years from the effective 
date of the final rule. The sunset clause 
is intended to ensure that NMFS and the 
BDTRT reconvene no later than three 
years after the effective date of this 
measure to evaluate whether it is 
effective at reducing dolphin bycatch 
and whether it should stay in effect. 
From November 1–April 30, prohibit 
persons fishing with large mesh (greater 
than or equal to 7–inch (17.8 cm) stretch 
mesh) gillnets at night in state waters 
and require that, at night, gear be 
removed from the water and stowed on 
board the vessel before the vessel 
returns to port. (Note: When combined 
with the BDTRT recommendation for 
the Summer Southern North Carolina 
MU, to prohibit fishing with large mesh 
gillnets in state waters from April 15–
December 15, this provision results in 
prohibiting fishing with large mesh 
gillnets at night in state waters year-
round.)

Summer Northern North Carolina, 
Summer Southern North Carolina, and 
Winter Mixed MUs (North Carolina 
coast-wide) No person fishing in a 
Category I or II fishery may fish with a 
net within 300 feet (91.4 m) of the 

beach/water interface unless it consists 
of multi-fiber nylon (no type of 
monofilament material) that is 4 inches 
(10.2 cm) or less stretched mesh. NMFS 
proposes the 300–feet (91.4 m) distance 
requirement as an expansion of the 
BDTRT’s recommendation to address 
the problem of bottlenose dolphin - 
fisheries interactions within the surf 
zone, evidenced by observer and 
stranding data. While the BDTRT 
recognized the need to prohibit certain 
nets deployed from the beach, NMFS 
expanded this prohibition to include the 
use of certain nets within 300 feet of the 
beach/water interface to address 
bottlenose dolphin bycatch throughout 
this area.

South Carolina, Georgia, Northern 
Florida, and Central Florida MUs (South 
Carolina, Georgia, and Florida) Except 
in instances where state or federal 
regulations require a closer proximity to 
gear, the proposed regulations require 
persons fishing with all types of gillnet 
gear to remain within 0.25 nmi (0.46 
km) of the closest portion of their gear 
at all times in state and Federal waters 
within 14.6 nmi (27 km) from shore. In 
addition, the proposed regulations 
require that gear be removed from the 
water and stowed on board the vessel 
before the vessel returns to port.

Proposed gear marking requirements 
(apply to all regulated and exempted 
waters, as defined in § 229.35 (c)(1) and 
(c)(2) in the regulatory text of this 
proposed rule) All fishermen 
participating in Category I or II fisheries 
affected by this proposed rule (except 
the Atlantic blue crab trap/pot fishery 
and Virginia pound net fishery, which 
already have gear marking 
requirements) must permanently mark 
their gear with identification tags 
containing the last name and first and 
middle initials of the owner, gear mesh 
size, and one of the following: state 
vessel registration number, U.S. Coast 
Guard documentation number, or state 
commercial fishing license number. For 
gillnet gear, in addition to identification 
tags, gear must be marked on one end 
of the net with a square flag and the 
opposite end with another square flag or 
ball buoy (see Table 3 or regulatory text 
at 229.35(d)(1) and (d)(2) for specific 
requirements).

NMFS is proposing gear marking 
requirements to assist in monitoring the 
performance of the proposed 
components of this rule to better 
ascertain which fisheries are interacting 
with dolphins and sea turtles and to 
assist with enforcement efforts. Some 
marking of gillnets and associated 
surface gear (e.g., buoys or flags) is 
currently required or being considered 
under Federal or state fishery 

VerDate jul<14>2003 16:57 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00038 Fmt 4702 Sfmt 4702 E:\FR\FM\10NOP1.SGM 10NOP1



65133Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Proposed Rules 

management plans for each of the nine 
fisheries covered by this plan. Most 
fishery-related strandings of bottlenose 
dolphins and sea turtles involve gear 
that cannot be definitively traced back 
to a particular fishery or geographical 
area. Any additional information 
obtained from gear marking will be 
important for assessing fishery 
interactions with protected species. This 
measure will not directly reduce 
bycatch, but it is expected to facilitate 
monitoring of bycatch rates and assist in 
designing future bycatch reduction 
measures.

NMFS evaluated other possible gear 
marking requirements in the Atlantic 

blue crab trap/pot fishery and Virginia 
pound net fishery and determined that 
no additional gear marking 
requirements are currently needed. 
Atlantic blue crab trap/pot fishermen 
are currently required to mark the 
surface buoy, which is at least 5–inches 
(12.7 cm) in diameter, with an 
identification number contrasting in 
color to the buoy. Requiring additional 
tagging with the unique identification 
tags discussed above would cause an 
undue economic burden on the mid-
Atlantic crab trap/pot fishermen (please 
refer to the Environmental Assessment 
for further details), especially given 

their current gear marking requirements. 
Virginia pound net fishermen are also 
currently required to mark the holding 
stake or pole with a unique 
identification tag. Because there are 
already other state and Federal gear 
marking requirements in place for these 
fisheries, significant additional 
information is not likely to be obtained, 
in the event of the serious injury or 
mortality of a dolphin, from further gear 
marking requirements. Therefore, no 
additional gear marking requirements 
are currently proposed for the mid-
Atlantic crab trap/pot and Virginia 
pound net fisheries.

TABLE 3. SUMMARY OF PROPOSED BOTTLENOSE DOLPHIN REGULATORY MEASURES. 

Management Unit Fishing Area Time Period 

Gillnet Mesh Size Requirements (Stretch Mesh) 

Small (≤5 inch ) Medium (>5 in to 
<7 inch) Large (≥7 inch) 

Summer Northern 
Migratory

NJ - VA .......... Unless otherwise specified, 
the following proposed 
measures apply during 
Summer (May 1- October 31).

None .............................. Jun. 1–October 
31: Anchored 
gillnets- fisher-
men must re-
main within 0.5 
nmi (0.93 km) of 
the closest por-
tion of each gear 
fished at night in 
state waters, and 
any gear fished 
at night must be 
brought back to 
port with vessel..

Jun. 1–October 31: An-
chored gillnets- fishermen 
must remain within 0.5 
nmi (0.93 km) of the clos-
est portion of each gear 
fished at night in state 
waters, and any gear 
fished at night must be 
brought back to port with 
vessel.1

Summer Northern 
North Carolina

VA/NC border 
to Cape 
Lookout.

Unless otherwise specified, 
the following proposed 
measures apply during 
Summer (May 1- October 31).

Net length must be less 
than or equal to 1,000 
feet (304.8 m)..

None .................. April 15–December 15: 
No fishing in state wa-
ters.1

Summer Southern 
North Carolina

Cape Lookout 
to NC/SC 
border.

Unless otherwise specified, 
the following proposed 
measures apply during 
Summer (May 1- October 31).

None .............................. None .................. April 15–December 15: 
No fishing in state wa-
ters.1,2

Winter Mixed - Vir-
ginia

Cape Charles 
Light to VA/NC 
border.

Unless otherwise specified, 
the following proposed 
measures apply during 
Winter (November 1- April 
30).

None .............................. None .................. November 1–December 
31: No fishing at night in 
state waters, and, at 
night, gear must be re-
moved from the water 
and stowed on board the 
vessel before the vessel 
returns to port.1

Winter Mixed - 
Northern North 
Carolina

VA/NC border 
to Cape 
Lookout.

Unless otherwise specified, 
the following proposed 
measures apply during 
Winter (November 1- April 
30).

None .............................. No fishing at 
night in state wa-
ters; sunset 
clause of 3 years 
for this restric-
tion..

From December 16–April 
14: No fishing at night in 
state waters without tie-
downs.1,3

Winter Mixed - 
Southern North 
Carolina

Cape Lookout 
to NC/SC 
border.

Unless otherwise specified, 
the following proposed 
measures apply during 
Winter (November 1- April 
30).

None .............................. No fishing at 
night in state wa-
ters; sunset 
clause of 3 years 
for this restric-
tion..

No fishing at night in 
state waters, and, at 
night, gear must be re-
moved from the water 
and stowed on board the 
vessel before the vessel 
returns to port.1,4

1Large mesh gillnets have additional restrictions for sea turtle and bottlenose dolphin protection under the amendments for the mid-Atlantic 
large mesh gillnet rule. Please cross-reference with Table 4.

2When combined with the BDTRT recommendation for the Winter Mixed MU Southern North Carolina, to prohibit fishing with large mesh 
gillnets at night in state waters from November 1–April 30, this provision results in prohibiting fishing with large mesh gillnets at night in state wa-
ters year-round.
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3The BDTRT recommended this provision apply from November 1–April 30, but this period overlaps with a provision the BDTRT recommended 
for prohibiting large mesh gillnets (regardless of using tie-downs) in state waters from April 15–December 15. See proposed Gear-area Measures 
for Summer Northern North Carolina MU and Summer Southern North Carolina MU.

4When combined with the BDTRT recommendation for the Summer Southern North Carolina MU, to prohibit fishing with large mesh gillnets in 
state waters from April 15–December 15, this provision results in prohibiting fishing with large mesh gillnets at night in state waters year-round.)

Management Unit Fishing Area Time Period Gear Operating Requirements 

Summer Northern and Southern North 
Carolina; Winter Mixed

NC coast-wide Year-round ..... No person fishing in a Category I or II fishery may fish with a net 
within 300 feet (91.4 m) of the beach/water interface unless it con-
sists of multi-fiber nylon (no type of monofilament material) that is 4 
inches (10.2 cm) or less stretched mesh.

South Carolina, Georgia, Northern Flor-
ida, and Central Florida

SC, GA, and 
FL.

Year-round ..... All gillnet gear: Fishermen must remain within 0.25 nmi (0.46 km) of 
the closest portion of their gear at all times in state and Federal wa-
ters within 14.6 nmi (27 km) from shore. Gear must be removed 
from the water and stowed on board the vessel before the vessel re-
turns to port.

Management Unit Fishing Area Time Period Gear Marking Requirements for All Fisheries (excluding Virginia 
Pound Net and Atlantic Blue Crab Trap/Pot Fisheries) 

All NJ - central FL Year-round ..... Gear marking requirements apply to all regulated and exempted wa-
ters, as defined in § 229.35(c)(1) and (c)(2) in the regulatory text of 
this proposed rule. All fishermen participating in Category I or II fish-
eries affected by this rule (except Atlantic blue crab trap/pot and Vir-
ginia pound net fisheries, which already have gear marking require-
ments) must permanently mark their gear with identification tags 
containing the last name and first and middle initials of the owner, 
gear mesh size, and one of the following: state vessel registration 
number, U.S. Coast Guard documentation number, or state com-
mercial fishing license number. These identification tags, made of 
plastic or metal, must be attached along the float line, as close to 
the float line as operationally feasible, at least once every 300 feet 
(91.4 m). For gillnet gear, in addition to the identification tags, gear 
must be marked on the end flag or ball by using engraved flag(s) or 
ball buoy(s), or by attaching engraved metal or plastic tags to the 
flag(s) and ball buoy(s). One end of the net must be marked by a 
square flag not less than 144 square inches (929.03 square cm) and 
at least 3 feet (0.91 m) above the water. The opposite end of the 
net must also be marked by a square flag or an 8–inch (20.32 cm) 
minimum diameter ball buoy with the gear mesh size. Both flag(s) 
and ball buoy(s) must be marked with at least two stripes of reflec-
tive material that are not less than 2 inches (5.08 cm) in width and 
that are visible for 360 degrees.

Proposed Non-regulatory BDTRP 
Measures

The BDTRT noted that effective 
application of the BDTRP requires 
cooperation among researchers, 
regulators, and fishermen and, therefore, 
included non-regulatory 
recommendations considered important 
in achieving the long-term goals of the 
BDTRP. The following are non-
regulatory recommendations from the 
May 7, 2002, Consensus 
Recommendations, which include 
research initiatives, outreach, training, 
and cooperative efforts (Please see the 
EA for additional information on non-
regulatory recommendations).

The BDTRT made the following 
general research and monitoring 
recommendations: (1) continue research 
on bottlenose dolphin stock structure; 
(2) design and conduct rigorous 
scientific surveys to provide reliable 
abundance estimates of the bottlenose 
dolphin stock; (3) conduct research on 
the bottlenose dolphin stock to 

determine if it is depleted under the 
MMPA; (4) improve assessment of 
bottlenose dolphin bycatch by 
expanding monitoring coverage under 
the observer program, expanding 
stranding networks to enhance data 
collection efforts, assessing the factors 
contributing to bottlenose dolphin 
bycatch, providing better assessment of 
fishery effort, and exploring alternative 
bycatch monitoring methods; and (5) 
complete various ongoing gear-
modification-related research projects 
(e.g., comparing behavior of captive and 
wild dolphins around gillnets with and 
without acoustically reflective webbing, 
and investigating the effects of twine 
stiffness on dolphin bycatch).

NMFS will continue to conduct 
annual mortality and abundance 
estimates for the western North Atlantic 
coastal stock of bottlenose dolphins, as 
well as update the distribution of the 
stock. NMFS is also partnering with 
state agencies in conducting gear 
modification research and identifying 

bottlenose dolphin behavior around 
deployed gear.

The BDTRT recommended the 
following gear modification research 
projects to evaluate their effectiveness 
in reducing dolphin bycatch: (1) 
investigate bridle alterations to prevent 
collapsing of the net and eliminate 
bridles on anchored gillnet gear; (2) 
investigate effectiveness of preventing 
slack netting on anchored gillnet gear 
when net panels are/are not laced 
together; (3) investigate various string 
designs (e.g., shallower net depth, hang 
in different parts of the water column) 
to determine if the amount of webbing 
can be reduced without decreasing 
landings; (4) determine if and how 
dolphins interact with gillnet gear in 
North Carolina waters, identify these 
dolphins, and investigate their 
associated behavior and bycatch rates; 
(5) investigate the importance of day 
and set times with respect to when 
dolphins are caught in gear, based on 
carcass temperatures and soak times; (6) 
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investigate the effectiveness of using 
inverted bait wells in crab traps/pots to 
prevent dolphins from removing bait 
from traps/pots and becoming caught in 
trap/pot lines; and (7) investigate effects 
of reducing the slack in pound net 
leaders.

NMFS and the BDTRT recognize the 
difficulties in quantifying the 
performance of gear modifications and 
recognize the importance of such 
research to ensuring appropriate and 
effective conservation measures are 
established and fishermen are not 
unnecessarily burdened without 
sufficient bycatch reduction. Therefore, 
NMFS would continue to develop 
funding opportunities for cooperative 
work with the fishing industry, 
researchers, and state wildlife agencies 
to implement recommended gear 
research projects. NMFS would develop, 
test and analyze the effects of gear 
modifications and ‘‘best management 
practices’’ through the agency’s gear 
specialists and fishery liaison 
personnel. Results from these projects 
would be presented to the BDTRT at 
future meetings and to the fishing 
community via outreach efforts.

The BDTRT also recommended 
outreach and education workshops be 
conducted to: (1) inform fishermen of 
new and existing regulations to reduce 
bycatch in their fisheries; (2) supply 
contact information and protocols for 
responding to dolphin/fishery 
interactions or strandings; and (3) 
encourage best fishing practices (e.g., 
reduce dolphin attraction to fish) to 
reduce bycatch. NMFS proposes to 
address these recommendations by 
conducting workshops led by the 
fishery liaison in major ports from New 
Jersey through Florida and dockside 
visits, by establishing web-based 
educational training, and by providing 
educational materials via annual mail-
outs to all Category I and II fisheries 
affected by this proposed rule.

The BDTRT further advised NMFS to 
educate state and local fishery 
enforcement agents on the significance 
of reporting strandings. Training should: 
(1) discuss the agent’s role in stranding 
response and in educating fishermen 
and the public; (2) include similar 
training materials as provided to the 
fishermen; (3) be conducted at regional 
law enforcement meetings; and (4) be 
incorporated into state/NMFS Joint 
Enforcement Agreements.

To address these recommendations, 
special agents from the NMFS 
Enforcement Division would attend 
future BDTRT meetings and NMFS staff 
will provide on-site training to Federal, 
state, and local enforcement/marine 
patrols. NMFS would educate 

enforcement agents on all aspects of this 
proposed plan and on how to respond 
to and assist in marine mammal 
strandings.

The BDTRT also provided the 
following non-regulatory 
recommendations for the National 
Observer Program and Marine Mammal 
Health and Stranding Network: (1) 
develop observer programs that provide 
statistically viable sample sizes 
throughout all fisheries and sub-
fisheries interacting with dolphins; (2) 
improve observer training and provide 
observers with adequate equipment; (3) 
implement a rotational schedule to 
achieve observer coverage or alternative 
monitoring programs for all Category II 
fisheries; (4) establish dedicated beach 
surveys in geographic areas and time 
frames during which observer coverage 
is lacking; (5) increase stranding 
coverage and improve training for 
network participants; (6) improve post-
mortem assessments; and (7) provide 
funding to organize and conduct a 
workshop/training session to assemble 
the information and staff necessary to 
accomplish this objective.

NMFS plans to, within the constraints 
of available funding, address the 
BDTRT’s concerns in future budget 
cycles. NMFS is currently developing a 
sampling design to implement a 
rotational schedule to increase observer 
coverage and plans to provide 
additional training to stranding network 
participants, especially in conducting 
post-mortem assessments, by funding, 
developing, and organizing workshops 
and certification programs. NMFS is 
continuing to improve observer training 
via application of recommendations 
from the National Observer Program 
Advisory Team, which is an advisory 
team comprised of NMFS observer 
program coordinators.

Other non-regulatory 
recommendations were that NMFS: (1) 
provide funding for a toll-free hotline 
for reporting strandings of marine 
mammals; (2) formally request that 
Federal, state, and local marine patrols 
monitor inside waters for dolphin 
bycatch and fishery interactions and 
assist the Stranding Network in 
response to stranded animals; (3) 
provide funding for seasonal and 
geographic aerial or platform surveys; 
and (4) improve communication 
between the Marine Mammal Health 
and Stranding Network and National 
Observer Program.

Presently, NMFS will not fund a 
centralized toll-free hotline because all 
states under the jurisdiction of the 
BDTRP already maintain individual 
hotlines, and NMFS determined that 
instituting a new hotline may cause 

additional reporting delay. NMFS 
supports the recommendation to solicit 
state and local marine patrol aid in 
supporting the Stranding Network and 
intends to develop workshops to aid in 
this endeavor. Further, NMFS intends to 
foster communication between the 
Stranding Network and Observer 
Program by developing such 
workshops/training and improving gear 
repository (two sites located at NMFS 
Pascagoula and Narragansett 
Laboratories) procedures for obtaining 
gear from the Stranding Network, 
interacting with enforcement, and 
standardizing retention time of retained 
gears.

The final non-regulatory 
recommendation by the BDTRT was for 
NMFS to encourage states to develop, 
implement, and enforce a program for 
the removal of derelict blue crab traps/
pots and associated lines, as a large blue 
crab fishery exists along the coastal 
bottlenose dolphin’s distributional 
range. Additionally, NMFS supports 
and will conduct an outreach program 
to encourage the following BDTRT-
recommended voluntary gear 
modifications: (1) using sinking or 
negatively buoyant line; (2) limiting the 
line to the minimum length necessary; 
and (3) using inverted or modified bait 
wells for those areas where dolphins are 
tipping traps and stealing bait. NMFS 
also plans to fund a pilot project to 
examine the use of inverted or modified 
bait wells and has developed a proposed 
experimental design with industry 
assistance.

Proposed Measures to Reduce Bycatch 
of Endangered Species Act (ESA) Listed 
Sea Turtles - Background

The purposes of the ESA as stated in 
section 2(b) are to provide a means 
whereby the ecosystems, upon which 
endangered or threatened species 
depend, may be conserved; to provide a 
program for the conservation of such 
endangered or threatened species; and 
to take such steps as may be appropriate 
to achieve the treaties and conventions 
set forth in ESA subsection (a). All sea 
turtles found in U.S. waters are listed as 
either endangered or threatened under 
the ESA. The Kemp’s ridley 
(Lepidochelys kempii), leatherback 
(Dermochelys coriacea), and hawksbill 
(Eretmochelys imbricata) are listed as 
endangered. Loggerhead (Caretta 
caretta), green (Chelonia mydas), and 
olive ridley (Lepidochelys olivacea) 
turtles are listed as threatened, except 
for breeding populations of green turtles 
in Florida and on the Pacific Coast of 
Mexico and olive ridleys from the 
Pacific Coast of Mexico, which are listed 
as endangered.
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Under the ESA and its implementing 
regulations, taking sea turtles, even 
incidentally, is prohibited, with 
exceptions for threatened species 
identified in 50 CFR 223.206. The 
incidental take of endangered species 
may be authorized only by an incidental 
take statement provided, or an 
incidental take permit issued, pursuant 
to section 7 or 10 of the ESA, 
respectively.

Sea Turtle/Fishery Interactions
Sea turtle strandings along the coast 

of North Carolina dramatically 
increased during April and May of 1995, 
and the pattern has continued in 
subsequent years. The increase in 
stranding events coincided with an 
increase in effort in the monkfish gillnet 
fishery, which first began off North 
Carolina in 1995. In the spring of 2000, 
280 sea turtles stranded in two short 
time periods, coincident with the 
monkfish and dogfish gillnet fisheries 
operating offshore. Large-mesh gillnets 
are known to be highly effective at 
catching sea turtles. Four of the 
carcasses were carrying gillnet gear 
measuring 10–12 inches (25.4–30.5 cm) 
stretched mesh, which is consistent 
with the gear used in the monkfish 
fishery. The majority of turtles that 
stranded in the 2000 event were 
loggerhead turtles, but Kemp’s ridleys 
were also documented. According to the 
Turtle Expert Working Group (TEWG), a 
team of population biologists, sea turtle 
scientists, and life history specialists 
that compiles and examines information 
on the status of sea turtle species, the 
northern subpopulation of loggerhead 
turtles is declining, or is stable at best, 
and is not showing evidence of 
recovery. The northern subpopulation of 
loggerheads is disproportionately 
represented in the mid-Atlantic waters 
off North Carolina and Virginia and 
continued mortality as a result of large 
mesh gillnet fisheries is likely to impede 
recovery efforts of this subpopulation 
(TEWG 2000). Because of the 
documented strandings and the TEWG’s 
findings, NMFS enacted the mid-
Atlantic large mesh gillnet rule in 
waters of the exclusive economic zone 
(EEZ)(67 FR 71895, December 3, 2002).

NMFS recently compared previously 
unavailable data on North Carolina 
monkfish gillnet landings in state and 
Federal waters. From 1995 to 2000, state 
waters only accounted for one to ten 
percent of monkfish landings. However, 
in 2002, with gear restrictions in place, 
landings in state waters accounted for 
92 percent of monkfish landings. In 
2002, North Carolina state water 
monkfish landings were five times 
higher than the average state water 

landings for 1995 to 2000. NMFS did 
not anticipate this large shift in fishing 
effort to North Carolina state waters, 
which could pose a substantial risk to 
sea turtles in state waters. Similarly, 
from 1999–2002, between four and ten 
boats have targeted monkfish with large 
mesh gillnets each year in Virginia state 
waters, also posing a risk to sea turtles 
in the area. Sea turtles are known to 
regularly occur in the state waters of 
North Carolina and Virginia; therefore, 
large mesh gillnet fisheries in those 
areas pose a threat, especially during 
times when the water is warmer and sea 
turtles are most abundant and active.

History of Sea Turtle Conservation 
Measures

Various temporary protections to 
reduce sea turtle interactions and 
mortality in large mesh gillnets have 
been enacted by NMFS since the 2000 
stranding event (65 FR 31500, May 18, 
2000; 66 FR 28842, May 25, 2001; and 
67 FR 13098, March 21, 2002). Detailed 
background information on the events 
leading to these restrictions may be 
found in the Federal Register 
documents referenced in this paragraph 
and is not repeated in this proposed 
rule. NMFS enacted an interim final 
rule effective from March 15 to 
November 10, 2002, which 
implemented a series of seasonally-
adjusted closures to protect sea turtles 
in Federal waters off North Carolina and 
Virginia waters when turtles were 
expected to occur in those areas (67 FR 
13098, March 21, 2002). In the interim 
final rule, NMFS stated that it was 
considering adopting those restrictions 
as a final rule and received comments 
on that proposal through June 19, 2002.

The provisions of the interim final 
rule established seasonally-adjusted 
gear restrictions to protect migrating sea 
turtles by closing portions of the mid-
Atlantic EEZ to fishing with gillnets 
with a mesh size larger than 8–inch 
(20.3 cm) stretched mesh. The areas and 
times closed to fishing with gillnets 
larger than 8–inch (20.3 cm) stretched 
mesh were as follows: waters north of 
33°51.0′ N. (North Carolina/South 
Carolina border at the coast) and south 
of 35°46.0′ N. (Oregon Inlet, North 
Carolina) - at all times; waters north of 
35°46.0′ N. (Oregon Inlet) and south of 
36°22.5′ N. (Currituck Beach Light, 
North Carolina) - from March 16 
through January 14; waters north of 
36°22.5′ N. (Currituck Beach Light, 
North Carolina) and south of 37°34.6′ N. 
(Wachapreague Inlet, Virginia) - from 
April 1 through January 14; waters north 
of 37°34.6′ N. (Wachapreague Inlet, 
Virginia) and south of 37°56.0′ N. 
(Chincoteague, Virginia) - from April 16 

through January 14. Waters north of 
37°56.0′ N. (Chincoteague, Virginia) 
were not affected by the interim final 
rule.

The timing of the restrictions was 
based upon an analysis of sea surface 
temperatures for the above areas. Sea 
turtles are known to migrate into and 
through these waters when the sea 
surface temperature is 11 degrees 
Celsius or greater (Epperly and Braun-
McNeill 2002). The January 15 date for 
reopening the areas north of Oregon 
Inlet (35°46.0′ N.) to large mesh gillnet 
fisheries was also based upon the 11 
degree Celsius threshold and is 
consistent with the seasonal boundary 
established for the summer flounder 
fishery/sea turtle protection area (50 
CFR 223.206(d)(2)(iii)(A)).

Gillnets with 10– and 12–inch (25.4 
and 30.5 cm) mesh were associated with 
the 2000 mass stranding in that four of 
the carcasses were carrying gillnet gear 
measuring 10 to 12 inches (25.4–30.5 
cm) stretched mesh, which was 
consistent with the gear used in the 
monkfish fishery. The potential existed, 
however, for other fisheries in the area 
to utilize large mesh gillnets with mesh 
sizes smaller than the 10–12 inch (25.4 
to 30.5 cm) mesh found on the turtles, 
which could still pose a serious risk of 
entanglement to sea turtles. The 8–inch 
(20.3 cm) size restriction was enacted 
even though gillnets with mesh sizes 
smaller than 8–inches (20.3 cm) were 
historically known to capture and kill 
sea turtles. NMFS selected an 8–inch 
(20.3 cm) size restriction for the interim 
final rule (67 FR 13098, March 21, 2002) 
and considered banning smaller mesh 
sizes, but the size range chosen was 
thought to include fisheries in the area 
that are known to interact with turtles, 
without affecting other fisheries 
unintentionally. Therefore, the interim 
final rule stated that if any new 
information showed otherwise, NMFS 
will consider amending the rule to 
include smaller mesh sizes.

NMFS promulgated the interim final 
rule (67 FR 13098, March 21, 2002) to 
prevent further mortalities and other 
takes of listed species in large mesh 
gillnet fisheries, of which the federally-
managed monkfish fishery was the most 
likely to be affected. NMFS limited the 
interim final rule to Federal waters 
primarily because, at the time, the 
monkfish fishery was not thought to 
operate in state waters, and secondarily 
to avoid unintentionally affecting the 
black drum gillnet fishery that occurs in 
the nearshore waters of the eastern 
shore of Virginia, and which was, at the 
time, involved in a cooperative 
agreement with NMFS observers to 
document sea turtle interactions.
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On December 3, 2002, NMFS 
published a final rule (67 FR 71895) 
establishing seasonally-adjusted gear 
restrictions by closing portions of the 
mid-Atlantic EEZ to fishing with 
gillnets with a mesh size larger than 8–
inch (20.3 cm) stretched mesh to protect 
migrating sea turtles. This final rule was 
unchanged from the interim final rule 
published March 21, 2002 (67 FR 
13098). Comments on the interim final 
rule advocated that the restrictions be 
extended to North Carolina state waters 
to prevent gillnet fishermen from 
relocating effort and contributing 
substantially to the mortality of sea 
turtles in those waters, but NMFS did 
not have sufficient evidence prior to 
publishing the final rule to predict such 
a relocation would occur. Following the 
implementation of the interim final rule, 
NMFS received comments that several 
several fishermen had shifted monkfish 
gillnet effort from Federal waters to 
North Carolina state waters. This 
preliminary information was received 
shortly before the final rule was 
enacted, and, therefore, NMFS was 
unable to further investigate and act 
upon the information prior to 
promulgating the final rule. Subsequent 
evaluation revealed that a shift in effort 
did in fact occur, leading NMFS to 
propose the rule revisions described 
herein.

Proposed Sea Turtle Regulations
NMFS is proposing to amend the 

existing mid-Atlantic large-mesh 
seasonal closures to include state 
waters, seaward of the COLREGS lines. 
Modifying the existing seasonal closures 
should reduce the overall serious injury 
and mortality of sea turtles incidentally 
caught in large-mesh gillnet fisheries. 
Further, these changes would not only 
positively affect sea turtle recovery, but 
would also benefit the western North 
Atlantic coastal bottlenose dolphin 
stock. Since gillnet gear is the primary 
threat to the bottlenose dolphin stock, 
management measures proposed in this 
rule that are specifically designed for 
sea turtle conservation would also 
reduce overall serious injury and 
mortality of the Winter Mixed MU 
(Northern Migratory, Northern North 
Carolina, and Southern North Carolina 
MUs) within the bottlenose dolphin 
stock.

In response to a comment by the 
North Carolina Division of Marine 
Fisheries (NCDMF) on the interim final 
rule (67 FR 71895, December 3, 2002), 
NMFS is also proposing to change the 
large gear mesh size limitation. Other 
state and Federal regulations affecting 
the area refer to large mesh gillnets as 
7–inch (17.8 cm) or greater stretched 

mesh and regulate based upon that 
dimension. Three regulations currently 
define large mesh gillnets as 7–inch 
(17.8 cm) or greater stretched mesh: (1) 
the large mesh gillnet management 
measures of the Harbor Porpoise Take 
Reduction Plan in the mid-Atlantic (50 
CFR 229.34); (2) NCDMF regulation 
[15A NCAC 03J.0202(7)] states that ‘‘it is 
unlawful to use gillnets in the Atlantic 
Ocean with a mesh length greater than 
seven inches from April 15 through 
December 15;’’ and (3) the proposed 
BDTRP measures under this rule, which 
include gillnets with mesh size of 7 
inches (17.8 cm) and greater. Therefore, 
NMFS is proposing to amend the 
previous rule to include gillnets with a 
stretched mesh of 7–inches (17.8 cm) or 
greater, instead of the current limitation 
of greater than 8–inches stretched mesh, 
in response to information received 
during the public comment period on 
the interim final rule, to maintain 
consistency with current state and 
Federal regulations and management 
efforts, and to avoid confusion of 
terminology.

Another fishery that will fall under 
the provisions of this proposed rule is 
a portion of the black drum gillnet 
fishery off Virginia. The fishery utilizes 
large mesh gillnets and long, often 
overnight, sets in areas where sea turtles 
are known to occur and, therefore, can 
reasonably be expected to pose a 
significant risk to sea turtles. Black 
drum gillnetting primarily occurs inside 
COLREGS lines, but a small number of 
boats (five or fewer) sometimes move 
their operation just outside of the 
COLREGS lines into the ocean. Virginia 
Marine Resources Commission (VMRC) 
data for 2002 obtained during times that 
would have been affected by this rule 
indicate that the black drum gillnet 
fishery consisted of 21 vessels. Further, 
only 4–5 vessels target oceanic black 
drum during part of the year. Revising 
this rule will, therefore, only impact a 
small fraction of the total black drum 
fishery, and those boats will still have 
the option of fishing inside COLREGS 
lines. According to the VMRC, this 
fishery will not likely benefit from the 
exemption detailed below because of 
the characteristics of the fishery (i.e., the 
fishery typically uses large-mesh 
gillnets longer than 1,000 feet (304.8 m) 
and long, overnight sets). Additionally, 
there are a small number of vessels 
targeting oceanic black drum.

Striped Bass Exemption
The large mesh striped bass gillnet 

fishery is prosecuted in state waters off 
both North Carolina and Virginia. NMFS 
is proposing to conditionally exempt the 
striped bass fishery in state waters from 

the expanded seasonal closures. In 
North Carolina state waters, the 
characteristics of this fishery, which 
typically opens January 1, and the small 
quotas granted to fishermen may limit 
the potential for interactions with sea 
turtles. Striped bass fishermen typically 
use single, short, large-mesh gillnets 
under 1,000 feet (304.8 m) in length and 
soak their gear for a few hours or less. 
The fishery is prosecuted in a different 
manner in Virginia state waters, where 
multiple nets and long soak times with 
overnight sets are common. According 
to information from VMRC, the fishery 
is officially open from February 1–
December 31 (unless the quota is 
reached earlier) and the majority of the 
fishing occurs in February/March and 
November/December. The February/
March time frame falls outside of the 
seasonal closures, therefore, only one of 
the primary fishing periods will be 
impacted by the amended regulation. 
Additionally, with the implementation 
of VMRC’s new quota tag system 
(differentiating between bay/river 
caught fish and ocean fish) and a quota 
reduction, it is expected that the total 
ocean catch will be significantly 
reduced when compared to data from 
previous years, but it is uncertain if 
temporal effort will be affected. NMFS 
proposes to specify the applicability of 
the exemption to ensure that it is only 
used by striped bass fishermen who fish 
their gear in a manner that limits the 
potential risk to sea turtles, as described 
below.

Under these conditions, NMFS is 
proposing an exemption to the closure 
provisions of this rule for the large mesh 
gillnet striped bass fishery. To qualify, 
fishermen targeting striped bass with 
large mesh gillnets (as defined above) in 
state waters, delineated in this rule, 
must tend the nets (within 0.25 nautical 
mile) throughout the soak time and no 
vessel may set more than 1,000 feet 
(304.8 m) of net per trip. The exemption 
for the striped bass fishery will only 
apply within the context of the state-
regulated fishery. Therefore, the striped 
bass exemption of seasonal restrictions 
will be effective in state waters only in 
the following cases: (1) in North 
Carolina waters, the exemption only 
applies during the North Carolina large 
mesh gillnet striped bass open season 
(not applicable to the trawl or beach 
seine season), which is variable in 
length and is opened and closed by 
proclamation of NCDMF; and (2) in 
Virginia waters, the exemption only 
applies for those fishermen targeting 
striped bass and possessing valid ocean 
(not bay) striped bass quota tags on 
board during the Virginia striped bass 

VerDate jul<14>2003 16:57 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00043 Fmt 4702 Sfmt 4702 E:\FR\FM\10NOP1.SGM 10NOP1



65138 Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Proposed Rules 

open season. It is important to note that 
NMFS does not necessarily consider 
tending requirements, limited soak time, 
and restrictions on net length sufficient 
by themselves to warrant exemption of 

a fishery from using conservation 
measures to protect sea turtles. Rather, 
it is the combination of these fishing 
practices, in conjunction with limited 
effort and stringent state regulations, 

that make the exemption possible. 
NMFS will continue to monitor and 
evaluate the exemption to ensure that 
sea turtles and bottlenose dolphins are 
adequately protected.

TABLE 4. SUMMARY OF NMFS SEA TURTLE CONSERVATION REGULATORY MEASURES. 

Nearshore and Offshore Waters Large Mesh Gillnet (≥7 inch 
Stretched Mesh) Corresponding BDTRP Management Unit 

North of 37°34.6′ N (Wachapreague Inlet, Virginia) and south of 
37°56.0′ N (Chincoteague, Virginia) ................................................ No Fishing from April 16–

January 14.
Northern Virginia portion of Summer 
Northern Migratory and Winter Mixed.

North of 36°22.5′ N (Currituck Beach Light, North Carolina) and 
south of 37°34.6′ N (Wachapreague Inlet, Virginia) ........................ No Fishing from April 1–

January 14.
Southern Virginia portion of the Summer 
Northern Migratory and Winter Mixed.

North of 35°46.0′ N (Oregon Inlet, North Carolina) and south of 
36°22.5′ N (Currituck Beach Light, North Carolina) ........................ No fishing from March 16–

January 14.
Northern North Carolina.

North of 33°51.0′ N (North Carolina/South Carolina border at the 
coast) and south of 35°46.0′ N (Oregon Inlet) at any time ............. No fishing at any time ........... Southern North Carolina and Southern half 

of Northern North Carolina.

Conditions: For the above nearshore and offshore waters, during the above-specified time periods: no person may fish with (including, but not 
limited to, setting, hauling back, or leaving in the ocean), or possess on board a vessel, any gillnet with a stretched mesh size of 7–inches (17.8 
cm) or larger, unless all gillnets are covered with canvas or other similar material and lashed or otherwise securely fastened to the deck or the 
rail, and all buoys larger than 6–inches (15.24 cm) in diameter, high flyers, and anchors are disconnected.

Exemptions: Fishermen are exempt from these conditions when targeting striped bass with large mesh gillnets in state waters if: gillnet gear is 
less than or equal to 1,000 feet (304.8 m) in length; and the vessel remains within 0.25 nautical miles (0.46 km) of the net at all times.

In North Carolina waters, the exemption only applies during the North Carolina large mesh gillnet striped bass open season as specified by 
proclamation of the director of the North Carolina Division of Marine Fisheries.

In Virginia waters, the exemption only applies to those fishermen targeting striped bass and possessing valid ocean striped bass quota tags, 
issued by the Virginia Marine Resources Commission, aboard the vessel during the Virginia striped bass open season.

Classification

This proposed rule was determined 
significant for purposes of Executive 
Order 12866.

NMFS prepared an Initial Regulatory 
Flexibility Analysis (IRFA) that 
describes the impact this proposed rule, 
if adopted, will have on small entities. 
The analysis is summarized as follows.

NMFS must reduce the incidental 
mortality and serious injury of marine 
mammals and the takings of sea turtles 
associated with commercial fisheries, as 
mandated by the MMPA and subject to 
the ESA. Western North Atlantic coastal 
bottlenose dolphins and sea turtles 
continue to experience serious injury 
and mortality incidental to commercial 
fishing activities at levels that are not 
sustainable. The specific objective of 
this proposed rule is to reduce the 
incidental mortality and serious injury 
by commercial fishing gear of bottlenose 
dolphins in waters off the states of 
Florida through New Jersey and reduce 
the potential take of sea turtles from 
large mesh gillnet fisheries in North 
Carolina and Virginia state waters. This 
objective will be accomplished through 
restrictions on the seine/gillnet fisheries 
in Florida through New Jersey, and gear 
marking requirements for these same 
fisheries, plus stop net and long haul 
seine fisheries. Both the MMPA and 
ESA provide the legal basis for the 
proposed rule.

The proposed rule will not impose 
additional reporting, recordkeeping, or 
compliance requirements other than 
gear marking requirements. The gear 
marking requirements, however, are 
standard methods to enhance visibility 
and gear identification and no special 
skills will be required for compliance.

A total of 3,079 entities were 
identified as having recorded landings 
in the 2001 fishing season using gillnet 
gear in Florida through New Jersey and 
will be affected by the fishing 
restrictions and gear marking 
requirements contained in the proposed 
rule. Total harvests from all fisheries by 
these entities are estimated to have an 
ex-vessel value of $98 million, or an 
average of approximately $32,000 per 
entity. Eighty unique participants, some 
of whom are also included among the 
3,079 gillnet entities, were identified as 
having participated in the North 
Carolina beach haul seine fishery and 
produced $2.55 million in ex-vessel 
value (all fisheries included), for an 
average of approximately $32,000 per 
entity.

All commercial fishing operations in 
the respective seine/gillnet fisheries that 
operate in the manner and location 
encompassed by the proposed rule will 
be affected by the proposed rule. The 
benchmark for a fish-harvesting 
business to be considered a small entity 
is if the entity is independently owned 
and operated, not dominant in its field 

of operation, and has annual receipts 
not in excess of $3.5 million. Given the 
average revenue information provided 
above, all operations in the seine/gillnet 
fisheries are assumed to be small 
entities.

Information on the profit profile of 
participants in the respective seine/
gillnet fisheries covered by the proposed 
rule is not available. Inferences on the 
effects of the proposed rule on 
profitability of the impacted entities, 
however, may be drawn from examining 
the expected impacts on ex-vessel 
revenues. Total costs associated with 
harvest reductions (lost ex-vessel 
revenue) and gear marking devices 
(purchase costs) across all seine/gillnet 
fisheries are estimated at $1.62-$1.73 
million. This represents less than 2 
percent of total ex-vessel revenues for 
the entities involved in all these 
fisheries. However, certain sub-sectors 
or fisheries are expected to be more 
severely impacted. Impacts range from 
no expected impacts on participants in 
the large mesh gillnet fishery in North 
Carolina state waters due to the night 
fishing restrictions, to an estimated 14 
percent reduction in ex-vessel revenues 
for participants in the large mesh gillnet 
fishery in the range of the Winter Mixed 
MU due to similar night fishing 
restrictions. A second example is an 
estimated 11 percent reduction in ex-
vessel revenues for participants in the 
Delaware-Maryland-New Jersey Summer 
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Northern oceanic medium and large 
mesh gillnet fishery due to the gear 
proximity and return-to-shore 
provisions of the proposed rule. In total, 
these two sub-sectors encompass 
approximately 12.82 percent of 
identified entities that will be affected 
by the entire proposed rule.

These results indicate that over 12 
percent of identified entities in the 
seine/gillnet fisheries are estimated to 
experience greater than 10 percent 
reductions in ex-vessel revenues in 
addition to further gear marking 
expenses that amount to approximately 
1 percent of average annual ex-vessel 
revenues.

Five alternatives to the proposed rule 
were considered. One alternative would 
allow status quo operation of the 
fisheries, thereby eliminating all adverse 
economic impacts. This alternative 
would not, however, achieve the 
required reduction in the incidental 
mortality and serious injury of 
bottlenose dolphin and takings of sea 
turtles by commercial fishing gear and 
would not meet the objectives of the 
MMPA or ESA. The other four 
alternatives would achieve the 
objectives of the MMPA and the ESA.

One alternative will add a daily 
hauling requirement and mandatory 
bycatch certification training to the 
measures in the proposed rule. 
Although it was concluded that the 
hauling provision is unenforceable, in 
theory, this requirement would 
constitute an even more restrictive 
action and will not reduce the adverse 
impacts of the proposed rule. This 
alternative would also impose 
additional, but unquantifiable, costs on 
the fishery participants as a result of the 
mandatory bycatch certification 
training. These costs will be associated 
with direct costs for participation in the 
training, potential time taken away from 
fishing or other revenue generating 
activities in order to receive the 
training, and potential lost fishing 
revenues if fishing activities are 
restricted due to failure to receive the 
certification. This alternative would also 
impose additional gear marking 
requirements, notably on participants in 
the Atlantic blue crab trap/pot fishery, 
that would substantially increase costs 
over those included in the proposed 
rule.

Three alternatives were considered 
that prohibit all ocean gillnet fishing 
within 3 km (1.62 nautical miles) from 
shore, limit all ocean gillnet fishing to 
at most 12 consecutive hours, or 
prohibit all ocean gillnet fishing in state 
waters. Each of these alternatives is 
projected to result in greater direct 
adverse economic impacts on small 

entities than the proposed rule. For 
example, the proposed rule harvest 
reductions across all areas and fisheries 
are estimated at 855,000 pounds 
(387,821.48 kg) with an ex-vessel value 
of $1.009 million; whereas, the above 
mentioned three alternatives reduce the 
average annual harvest by 7.79 million 
pounds (3.533 million kg) with an ex-
vessel revenues at $4.04 million, 5.62 
million pounds (2.549 million kg) with 
$3.18 million in ex-vessel revenues, and 
16.63 million pounds (7.543 million kg) 
with $9.71 million in ex-vessel 
revenues, respectively. These three 
alternatives would also impose 
additional gear marking requirements, 
notably on participants in the Atlantic 
blue crab trap/pot fishery, that would 
substantially increase costs over those 
included in the proposed rule.

Compared to the other alternatives 
considered that achieve the required 
reduction in the mortality and serious 
injury of bottlenose dolphins and sea 
turtles incidental to commercial fishing, 
the proposed rule presents the least 
potential for negative economic impacts.

No duplicative, overlapping, or 
conflicting Federal rules have been 
identified.

A copy of this analysis is available 
from NMFS (see ADDRESSES).

This proposed rule contains 
collection-of-information requirements 
subject to the Paperwork Reduction Act 
(PRA) because of the proposed 
requirement to include gear marking 
requirements. This requirement was 
submitted to the Office of Management 
and Budget (OMB) for approval. Public 
comment is sought regarding whether 
this proposed collection of information 
is necessary for the proper performance 
of the functions of the agency, including 
whether the information shall have 
practical utility; the accuracy of the 
burden estimate; the opportunities to 
enhance the quality, utility, and clarity 
of the information to be collected; and 
the ways to minimize the burden of the 
collection of information, including the 
use of automated collection techniques 
or other forms of information 
technology. Send comments on these or 
any other aspects of the collection of 
information to the OMB [see 
ADDRESSES].

Most vessels engaged in the Category 
I and II fisheries affected by this 
proposed rule are currently required to 
adhere to some of the gear marking 
requirements based upon other fishery 
regulations. Therefore, these fisheries 
should not experience significant and 
adverse economic impacts as a result of 
this rule. The following are approximate 
cost and time burden estimates per 
fishery (except the Virginia pound net 

and Atlantic blue crab trap/pot fisheries, 
which are not required by this proposed 
rule to mark gear) to comply with 
proposed gear marking requirement:

1. North Carolina inshore gillnet 
fishery annual estimate for gear marking 
is $16.30 per vessel, with a cumulative 
fishery estimate of $65,037.00. The 
burden time to implement gear marking 
is 3–6 hours per vessel and 11,970–
23,940 hours for the entire fishery.

2. Southeast Atlantic gillnet fishery 
annual estimate for gear marking is 
$17.40 per vessel, with a cumulative 
fishery estimate of $278,400.00. The 
burden time to implement gear marking 
is 3–6 hours per vessel and 48,000–
96,000 hours for the entire fishery.

3. Southeastern U.S. Atlantic shark 
gillnet fishery annual estimate for gear 
marking is $24.00 per vessel, with a 
cumulative fishery estimate of $576.00. 
The burden time to implement gear 
marking is 1–2 hours per net and 72–
144 hours for the entire fishery.

4. U.S. mid-Atlantic coastal gillnet 
fishery annual estimate for gear marking 
is $17.40 per vessel, with a cumulative 
fishery estimate of $227,940.00. The 
burden time to implement gear marking 
is 3–6 hours per vessel and 39,300–
117,900 hours for the entire fishery.

5. Mid-Atlantic haul/beach seine 
fishery annual estimate for gear marking 
is $8.80 per net, with a cumulative 
fishery estimate of $893.75. The burden 
time to implement gear marking is 1 
hour per net and 125 hours for the 
entire fishery.

6. North Carolina long haul seine 
fishery annual estimate for gear marking 
is $4.40 per net, with a cumulative 
fishery estimate of $1,452.00. The 
burden time to implement gear marking 
is 1 hour per net and 330 hours for the 
entire fishery.

7. North Carolina roe mullet stop net 
fishery annual estimate for gear marking 
is $4.40 per net, with a cumulative 
fishery estimate of $114.40. The burden 
time to implement gear marking is 1–2 
hours per net and 78–156 hours for the 
entire fishery.

Notwithstanding any other provision 
of the law, no person is required to 
respond to, nor shall any person be 
subject to a penalty for failure to comply 
with, a collection of information subject 
to the requirements of the PRA, unless 
that collection of information displays a 
currently valid OMB Control Number.
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List of Subjects

50 CFR Part 223
Administrative practice and 

procedure, Endangered and threatened 
species, Exports, Imports, Reporting and 
recordkeeping requirements.
50 CFR Part 229

Administrative practice and 
procedure, Confidential business 
information, Fisheries, Marine 
mammals, Reporting and recordkeeping 
requirements.

Dated: November 2, 2004.
William T. Hogarth,
Assistant Administrator for Fisheries, 
National Marine Fisheries Service.

For the reasons set out in the 
preamble, 50 CFR part 223 and 50 CFR 
part 229 are proposed to be amended as 
follows:

PART 223—THREATENED MARINE 
AND ANADROMOUS SPECIES

1. The authority citation for part 223 
continues to read as follows:

Authority: 16 U.S.C. 1531 et seq.
2. In § 223.206, paragraph (d)(8) is 

revised to read as follows:

§ 223.206 Exceptions to porhibitions 
relating to sea turtles.

* * * * *
(d) * * *
(8) Restrictions applicable to large-

mesh gillnet fisheries in the mid-
Atlantic region. (i) No person may fish 

with or possess on board a boat, any 
gillnet with a stretched mesh size 7–
inches (17.8 cm) or larger, unless gillnet 
is covered with canvas or other similar 
material and lashed or otherwise 
securely fastened to the deck or the rail, 
and all buoys larger than 6–inches 
(15.24 cm) in diameter, high flyers, and 
anchors are disconnected. This 
restriction applies to all offshore waters 
during the following time periods and 
in the following areas with the 
exception of the striped bass fishery in 
state waters (as detailed below):

(A) Waters north of 33° 51.0′ N. (North 
Carolina/South Carolina border at the 
coast) and south of 35° 46.0′ N. (Oregon 
Inlet, North Carolina) at any time;

(B) Waters north of 35°46.0′ N. 
(Oregon Inlet, North Carolina) and south 
of 36°22.5′ N. (Currituck Beach Light, 
North Carolina) from March 16 through 
January 14;

(C) Waters north of 36°22.5′ N. 
(Currituck Beach Light, North Carolina) 
and south of 37°34.6′ N. (Wachapreague 
Inlet, Virginia) from April 1 through 
January 14; and

(D) Waters north of 37°34.6′ N. 
(Wachapreague Inlet, Virginia) and 
south of 37°56.0’ N. (Chincoteague, 
Virginia) from April 16 through January 
14.

(ii) A fisherman targeting striped bass 
with large-mesh gillnets in state waters 
is exempt from the restrictions of 
paragraph (d)(8)(i) of this section if the 
fisherman complies with the following 
restrictions: no more than 1,000 feet 
(308.4 m) of net may be set; and the 
vessel must remain within 0.25 nautical 
miles (0.46 kilometers) of the net at all 
times. Additionally, in North Carolina 
state waters, this exemption only 
applies during the North Carolina large-
mesh gillnet striped bass open season as 
specified by proclamation of the 
Director of the North Carolina Division 
of Marine Fisheries; and in Virginia 
waters, this exemption only applies for 
those fishermen targeting striped bass 
and possessing valid ocean striped bass 
quota tags, issued by the Virginia 
Marine Resources Commission, aboard 
the vessel during the Virginia striped 
bass open season.
* * * * *

PART 229—AUTHORIZATION FOR 
COMMERCIAL FISHERIES UNDER THE 
MARINE MAMMAL PROTECTION ACT 
OF 1972

1. The authority citation for part 229 
continues to read as follows:

Authority: 16 U.S.C. 1361 et seq.
2. In § 229.2, add the definitions 

‘‘Fishing or to fish,’’ ‘‘New Jersey, 
Delaware, and Maryland state waters,’’ 

‘‘Northern North Carolina state waters,’’ 
‘‘Northern Virginia state waters,’’ South 
Carolina, Georgia, and Florida,’’ 
‘‘Southern North Carolina state waters,’’ 
and ‘‘Southern Virginia state waters’’ in 
alphabetical order to read as follows:

§ 229.2 Definitions.

* * * * *
Fishing or to fish means any 

commercial fishing operation activity 
that involves:

(1) The catching, taking, or harvesting 
of fish;

(2) The attempted catching, taking, or 
harvesting of fish;

(3) Any other activity that can 
reasonably be expected to result in the 
catching, taking, or harvesting of fish; or

(4) Any operations at sea in support 
of, or in preparation for, any activity 
described in paragraphs (1), (2), or (3) of 
this definition.
* * * * *

New Jersey, Delaware, and Maryland 
state waters means the area consisting of 
all regulated waters bounded on the 
north by a line extending eastward from 
the New York/New Jersey border, on the 
east within 3 nautical miles (5.56 km) of 
shore, and on the south by a line 
extending eastward from the Maryland/
Virginia border.
* * * * *

Northern North Carolina state waters 
means the area consisting of all 
regulated waters bounded on the north 
by a line extending eastward from the 
Virginia/North Carolina state border, on 
the east within 3 nautical miles (5.56 
km) of shore, and on the south by a line 
extending eastward from Cape Lookout, 
North Carolina (34°37.22′ N. latitude).

Northern Virginia state waters means 
the area consisting of all regulated 
waters bounded on the north by a line 
extending eastward from the Virginia/
Maryland border, on the east within 3 
nautical miles (5.56 km) of shore, and 
on the south by a line extending 
eastward from Cape Charles Light on 
Smith Island in the Chesapeake Bay 
mouth (37°07.23′ N. latitude).
* * * * *

South Carolina, Georgia, and Florida 
waters means the area consisting of all 
regulated waters bounded on the north 
by a line extending eastward from the 
North Carolina/South Carolina border, 
on the east within 14.6 nautical miles 
(27 km) from shore, and on the south by 
the fishery management council 
demarcation line between the Atlantic 
Ocean and the Gulf of Mexico (as 
described in § 600.105 of this title).
* * * * *

Southern North Carolina state waters 
means the area consisting of all 
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regulated waters bounded on the north 
by a line extending eastward from Cape 
Lookout, North Carolina (34°37.22′ N. 
latitude), on the east within 3 nautical 
miles (5.56 km) from the shoreline, and 
on the south by a line extending 
eastward from the North Carolina/South 
Carolina border.

Southern Virginia state waters means 
the area consisting of all regulated 
waters bounded on the north by a line 
extending eastward from the Cape 
Charles Light on Smith Island in the 
Chesapeake Bay mouth (37°07.23′ N. 
latitude), on the east within 3 nautical 
miles (5.56 km) of shore, and on the 
south by a line extending eastward from 
the Virginia/North Carolina border.
* * * * *

3. In subpart A, § 229.3, paragraphs 
(r), (s), and (t) are added to read as 
follows:

§ 229.3 Prohibitions.

* * * * *
(r) It is prohibited to fish with, or 

possess on board a vessel unless stowed, 
or fail to remove any gillnet gear from 
the areas specified in § 229.35(c)(1) and 
(c)(2) unless the gear complies with the 
specified gear marking requirements 
and other restrictions set forth in 
§ 229.35(d) and (e).

(s) It is prohibited to fish with, or 
possess on board a vessel unless stowed, 
or fail to remove any North Carolina 
long haul seine as defined in § 229.35(b) 
from the areas specified in § 229.35(c)(1) 
and (c)(2) unless the gear complies with 
the specified gear marking requirements 
set forth in § 229.35(d)(1).

(t) It is prohibited to fish with, or 
possess on board a vessel unless stowed, 
or fail to remove any seine gear as 
defined in § 229.35(b) from the areas 
specified in § 229.35(c)(1) and (c)(2) 
unless the gear complies with the 
specified gear marking requirements 
and other restrictions set forth in 
§ 229.35(d)(1) and § 229.35(e)(3)(i)(A).

4. In subpart C, § 229.35 is added to 
read as follows:

§ 229.35 Bottlenose Dolphin Take 
Reduction Plan.

(a) Purpose and scope. The purpose of 
this section is to implement the 
Bottlenose Dolphin Take Reduction 
Plan to reduce incidental mortality and 
serious injury of western North Atlantic 
coastal bottlenose dolphins in specific 
Category I and Category II commercial 
fisheries from New Jersey through 
Florida. Gear affected by this section 
includes gillnets, seines, North Carolina 
long haul seines, and North Carolina roe 
mullet stop nets.

(b) Definitions. Unless otherwise 
noted, in this § 229.35:

Beach means landward of and 
including the mean low water line.

Beach/water interface means the 
mean low water line.

Large mesh gillnet means a gillnet 
constructed with a mesh size greater 
than or equal to 7–inches (17.8 cm) 
stretched mesh.

Medium mesh gillnet means a gillnet 
constructed with a mesh size of greater 
than 5–inches (12.7 cm) to less than 7–
inches (17.8 cm) stretched mesh.

Night means any time between one 
hour after sunset and one hour prior to 
sunrise.

North Carolina long haul seine gear 
means all fishing efforts in North 
Carolina state waters that use a nylon or 
twine net towed between two boats. 
Fish are encircled and concentrated by 
pulling the net around a fixed stake.

North Carolina roe mullet stop net 
gear means a gillnet that targets striped 
mullet that is deployed from shore and 
retrieved to catch fish that have been 
corralled.

Seine means a net that fishes 
vertically in the water, is pulled by 
hand or by power, and captures fish by 
encirclement and confining fish within 
itself or against another net, the shore or 
bank as a result of net design, 
construction, mesh size, webbing 
diameter, or method in which it is used. 
The net typically is constructed with a 
capture bag in the center of the net 
which concentrates the fish as the net is 
closed.

Small mesh gillnet means a gillnet 
constructed with a mesh size of less 
than or equal to 5–inches (12.7 cm) 
stretched mesh.

Sunrise means the time of sunrise as 
determined for the date and location in 
The Nautical Almanac, prepared by the 
U.S. Naval Observatory.

Sunset means the time of sunset as 
determined for the date and location in 
The Nautical Almanac, prepared by the 
U.S. Naval Observatory.

(c) Affected area (1) Regulated waters. 
The regulations in this section apply to 
all tidal and marine waters within 6.5 
nautical miles (12 km) of shore from the 
New York-New Jersey border southward 
to Cape Hatteras, North Carolina, and 
within 14.6 nautical miles (27 km) of 
shore from Cape Hatteras southward to, 
and including, the east coast of Florida 
down to the fishery management 
council demarcation line between the 
Atlantic Ocean and the Gulf of Mexico 
(as described in § 600.105 of this title), 
except for the areas exempted in 
paragraph (c)(2) of this section, or where 
otherwise noted.

(2) Exempted waters. The regulations 
in paragraph (e) of this section do not 
apply to waters landward of the first 

bridge over any embayment, harbor, or 
inlet. In those instances where there is 
no bridge over said embayment, harbor, 
or inlet or close to the mouth of said 
embayment, harbor, or inlet, including, 
but not limited to Delaware Bay, the 
regulations in this section do not apply 
to marine and tidal waters landward of 
the 72 COLREGS demarcation line 
(International Regulations for 
Preventing Collisions at Sea, 1972), as 
depicted or noted on nautical charts 
published by the National Oceanic and 
Atmospheric Administration (Coast 
Charts 1:80,000 scale), and as described 
in 33 CFR part 80. The regulations in 
this section do not apply to waters 
landward of the lines in § 229.34(a)(2).

(d) Gear marking requirements (1) 
Universal gear marking requirements. 
Any person who owns or fishes with 
gear in Category I or II fisheries affected 
by this section (as described in 
paragraph (a) of this section, except the 
Atlantic blue crab trap/pot and Virginia 
pound net fisheries) in areas specified 
in paragraphs (c)(1) and (c)(2) of this 
section shall permanently mark their 
gear with identification tags containing 
the last name and first and middle 
initials of the owner, gear mesh size, 
and one of the following: state vessel 
registration number, U.S. Coast Guard 
documentation number, or state 
commercial fishing license number. 
These identification tags, made of 
plastic or metal, shall be attached along 
the floatline, as close to the floatline as 
operationally feasible, at least once 
every 300 feet (91.4 m).

(2) Special gear marking requirement 
for gillnets. For gillnet gear, in addition 
to the identification tags described in 
paragraph (d)(1) of this section, gear 
shall be marked on the end flag or ball 
by using engraved flag(s) or ball buoy(s), 
or by attaching engraved metal or plastic 
tags to the flag(s) and ball buoy(s). One 
end of the net shall be marked by a 
square flag not less than 144 square 
inches (929.03 square cm) and at least 
3 feet (0.91 m) above the water. The 
opposite end of the net shall also be 
marked by such a square flag or an 8–
inch (20.32 cm) minimum diameter ball 
buoy with the gear mesh size. All such 
flag(s) and ball buoy(s) shall be marked 
with at least two stripes of reflective 
material that are not less than 2 inches 
(5.08 cm) in width and visible for 360 
degrees.

(e) Regional Management Measures 
(1) New Jersey, Delaware, and Maryland 
state waters (i) Medium and large mesh. 
From June 1 through October 31, in the 
state waters of New Jersey, Delaware, 
and Maryland, no person may fish with 
any medium or large mesh anchored 
gillnet gear at night unless such person 
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remains within 0.5 nautical mile (0.93 
km) of the closest portion of each gillnet 
and removes all such gear from the 
water and stows it on board the vessel 
before the vessel returns to port.

(ii) [Reserved]
(2) Virginia state waters (i) Area-wide 

restrictions (A) Medium and large mesh. 
From June 1 through October 31, in 
Southern and Northern Virginia state 
waters, no person may fish with any 
medium or large mesh anchored gillnet 
gear at night unless such person remains 
within 0.5 nautical mile (0.93 km) of the 
closest portion of each gillnet and 
removes all such gear from the water 
and stows it on board the vessel before 
the vessel returns to port.

(B) [Reserved]
(ii) Area-specific gear restrictions (A) 

Southern Virginia state waters (1) Large 
mesh gillnets. From November 1 
through December 31, in Southern 
Virginia state waters, no person may 
fish with, possess on board a vessel 
unless stowed, or fail to remove from 
the water, any large mesh gillnet gear at 
night.

(B) [Reserved]
(3) North Carolina state waters (i) 

Area-wide restrictions (A) Beach Gear. 
Year-round, along the coast of North 
Carolina, no person may fish with 

gillnet gear or seine gear within 300 feet 
(91.4 m) of the beach/water interface 
unless it consists of multi-fiber nylon 
that is 4 inches (10.2 cm) or less 
stretched mesh. Use of nets consisting of 
monofilament material is prohibited in 
this area.

(B) [Reserved]
(ii) Area-specific restrictions–(A) 

Northern North Carolina state waters – 
(1) Small mesh gillnets. From May 1 
through October 31, in Northern North 
Carolina state waters, no person may 
fish with any small mesh gillnet gear 
longer than 1,000 feet (304.8 m).

(2) Medium mesh gillnets. From 
November 1 through April 30 of the 
following year, in Northern North 
Carolina state waters, no person may 
fish with any medium mesh gillnet at 
night. This provision expires on 
November 12, 2007.

(3) Large mesh gillnets. (i) From April 
15 through December 15, in Northern 
North Carolina state waters, no person 
may fish with any large mesh gillnet.

(ii) From December 16 through April 
14 of the following year, in Northern 
North Carolina state waters, no person 
may fish with any large mesh gillnet 
without tie-downs at night.

(B) Southern North Carolina state 
waters (1) Medium mesh gillnets. From 

November 1 through April 30 of the 
following year, in Southern North 
Carolina state waters, no person may 
fish with any medium mesh gillnet at 
night. This provision expires on 
November 12, 2007.

(2) Large mesh gillnets. (i) From April 
15 through December 15, in Southern 
North Carolina state waters, no person 
may fish with any large mesh gillnet.

(ii) From December 16 through April 
14 of the following year, in Southern 
North Carolina state waters, no person 
may fish, possess on board unless 
stowed, or fail to remove from the water, 
any large mesh gillnet at night.

(4) South Carolina, Georgia, and 
Florida waters (A) Gillnets. Year-round, 
in South Carolina, Georgia, and Florida 
waters, no person may fish with any 
gillnet gear unless such person remains 
within 0.25 nautical miles (0.46 km) of 
the closest portion of the gillnet. Gear 
shall be removed from the water and 
stowed on board the vessel before the 
vessel returns to port.

(B) [Reserved]
* * * * *
[FR Doc. 04–25113 Filed 11–9–04; 8:45 am]

BILLING CODE 3510–22–S
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DEPARTMENT OF AGRICULTURE 

Commodity Credit Corporation 

Types and Quantities of Agricultural 
Commodities Available for Donation 
Overseas Under Section 416(b) of the 
Agricultural Act of 1949, as Amended, 
in Fiscal Year 2005

AGENCY: Commodity Credit Corporation, 
USDA.

ACTION: Notice.

SUMMARY: On November 2, 2004, the 
President, Commodity Credit 
Corporation (CCC), who is the Under 
Secretary of Agriculture for Farm and 
Foreign Agricultural Services, 
determined that 65,000 metric tons of 
non-fortified, low heat, nonfat dry milk 
in CCC inventory will be made available 
for donation overseas under section 
416(b) of the Agricultural Act of 1949, 
as amended (‘‘section 416(b)’’), during 
fiscal year 2005. Of this 65,000 metric 
tons, approximately 50,000 metric tons 
will be used to supply existing multi-
year agreements and proposals that were 
approved but not finalized in 
agreements in fiscal year 2004. CCC will 
solicit proposals under section 416(b) 
for the use of the balance and give 
priority to proposals that involve direct 
feeding or would have other direct 
humanitarian benefits.

FOR FURTHER INFORMATION CONTACT: 
William Hawkins, Director, Program 
Administration Division, FAS, USDA, 
(202) 720–3241.

Dated: November 3, 2004. 

A. Ellen Terpstra, 
Vice President, Commodity Credit 
Corporation.
[FR Doc. 04–25043 Filed 11–9–04; 8:45 am] 

BILLING CODE 3410–10–M

DEPARTMENT OF AGRICULTURE

Foreign Agricultural Service 

Trade Adjustment Assistance for 
Farmers

AGENCY: Foreign Agricultural Service, 
USDA.
ACTION: Notice.

The Foreign Agricultural Service 
announced on October 8, 2004, the re-
certification of the trade adjustment 
assistance (TAA) petition for the United 
Fishermen of Alaska that was initially 
certified on November 6, 2003. As part 
of the fiscal year 2005 TAA program for 
Alaska Salmon fishermen, the Marine 
Advisory Program (MAP) of the 
University of Alaska Fairbanks will be 
offering salmon fishermen who apply 
for TAA benefits a variety of technical 
courses at no cost. Applicants in fiscal 
year 2005 who did not receive technical 
assistance under the fiscal year 2004 
TAA program must obtain the technical 
assistance from MAP by June 15, 2005, 
in order to be eligible for financial 
payments. 

For General Information About TAA, 
Contact: Jean-Louis Pajot, Coordinator, 
Trade Adjustment Assistance for 
Farmers, FAS, USDA, (202) 720–2916, 
e-mail: trade.adjustment@fas.usda.gov.

Dated: October 27, 2004. 
Kenneth Roberts, 
Administrator, Acting Foreign Agricultural 
Service.
[FR Doc. 04–24997 Filed 11–9–04; 8:45 am] 
BILLING CODE 3410–10–P

DEPARTMENT OF AGRICULTURE

Forest Service 

Madera County Resource Advisory 
Committee

AGENCY: Forest Service, USDA.
ACTION: Notice of resource advisory 
committee meeting. 

SUMMARY: Pursuant to the authorities in 
the Federal Advisory Committee Act of 
1972 (Pub. L. 92–463) and under the 
secure Rural Schools and Community 
Self-Determination Act of 2000 (Pub. L. 
106–393) the Sierra National Forest’s 
Resource Advisory Committee for 
Madera County will meet on Monday, 
November 15, 2004. The Madera 
Resource Advisory Committee will meet 

at the Spring Valley School, O’neals, CA 
93644. The purpose of the meeting is: 
review FY 2004 RAC proposals.
DATES: The Madera Resource Advisory 
Committee meeting will be held 
Monday, November 15, 2004. The 
meeting will be held from 7 p.m. to 9 
p.m.
ADDRESSES: The Madera County RAC 
meeting will be held at the Spring 
Valley School, 46655 Road 200, North 
Fork, CA 93645.
FOR FURTHER INFORMATION CONTACT: 
Dave Martin, U.S.D.A., Sierra National 
Forest, Bass Lake Ranger District, 57003 
Road 225, North Fork, CA 93643 (559) 
877–2218 ext. 3100; e-mail: 
dmartin05@fs.fed.us.
SUPPLEMENTARY INFORMATION: Agenda 
items to be covered include: (1) review 
of FY 2004 RAC proposals.

Dated: November 4, 2004. 
Curt E. Palmer, 
Acting District Ranger, Bass Lake Ranger 
District.
[FR Doc. 04–25026 Filed 11–9–04; 8:45 am] 
BILLING CODE 3410–11–M

DEPARTMENT OF AGRICULTURE

Natural Resources Conservation 
Service 

Second Creek Watershed, Adams 
County, MS

AGENCY: Natural Resources 
Conservation Service.
ACTION: Notice of a finding of no 
significant impact. 

SUMMARY: Pursuant to section 102(2)(C) 
of the National Environmental Policy 
Act of 1969; the Council on 
Environmental Quality Regulations (40 
CFR part 1500); and the Natural 
Resources Conservation Service 
Regulations (7 CFR part 650); the 
Natural Resources Conservation Service, 
U.S. Department of Agriculture, gives 
notice that an environmental impact 
statement is not being prepared for 
Second Creek Watershed, Adams 
County, Mississippi.
FOR FURTHER INFORMATION CONTACT: 
Homer L. Wilkes, State Conservationist, 
Natural Resources Conservation Service, 
Suite 1321, A.H. McCoy Federal 
Building, 100 West Capitol Street, 
Jackson, Mississippi 39269, Telephone: 
601–965–5205.
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SUPPLEMENTARY INFORMATION: The 
environmental assessment of this 
Federal assisted action indicates that the 
project will not cause significant local, 
regional, or national impacts on the 
environment. As a result of these 
findings, Homer L. Wilkes, State 
Conservationist, has determined that the 
preparation and review of an 
environmental impact statement are not 
needed for this project. 

Second Creek Watershed, Adams 
County, Mississippi; Notice of a Finding 
of No Significant Impact 

The project concerns a watershed 
plan to provide supplemental flood 
protection and reduce threat to loss of 
life from sudden dam failure to the 
residents of the Second Creek 
Watershed and others. The planned 
works of improvement consists of 
rehabilitating Floodwater Retarding 
Structure (FWRS) Nos. 6A, 6B and 12. 

The Notice of a Finding of No 
Significant Impact (FONSI) has been 
forwarded to the Environmental 
Protection Agency and to various 
Federal, State, and local agencies and 
interested parties. A limited number of 
copies of the FONSI are available to fill 
single copy requests at the above 
address. Basic data developed during 
the environmental assessment are on 
file and may be reviewed by contacting 
Homer L. Wilkes. No administrative 
action on implementation of the 
proposal will be taken until 30 days 
after the date of this publication in the 
Federal Register.

Dated: November 1, 2004. 
Homer L. Wilkes, 
State Conservationist.

‘‘(This activity is listed in the Catalog of 
Federal Domestic Assistance under No. 
10.904—Watershed Protection and Flood 
Prevention and is subject to the provisions of 
Executive Order 12372 which requires 
intergovernmental consultation with State 
and local officials.)’’

[FR Doc. 04–25110 Filed 11–9–04; 8:45 am] 
BILLING CODE 3410–16–P

DEPARTMENT OF AGRICULTURE

Natural Resources Conservation 
Service 

Notice of Proposed Changes to 
Section IV of the Field Office Technical 
Guide (FOTG) of the Natural Resources 
Conservation Service in Indiana

AGENCY: Natural Resources 
Conservation Service (NRCS).
ACTION: Notice of availability of 
proposed changes in Section IV of the 

FOTG of the NRCS in Indiana for review 
and comment. 

SUMMARY: It is the intention of NRCS in 
Indiana to issue three revised 
conservation practice standards in 
Section IV of the FOTG. The revised 
standards are: Prescribed Burning (338); 
Manure Transfer (634); and Pumping 
Plant (533). These practices may be used 
in conservation systems that treat highly 
erodible land and/or wetlands.
DATES: Comments will be received for a 
30-day period commencing with this 
date of publication.
ADDRESSES: Address all requests and 
comments to Jane E. Hardisty, State 
Conservationist, Natural Resources 
Conservation Service (NRCS), 6013 
Lakeside Blvd., Indianapolis, Indiana 
46278. Copies of this standard will be 
made available upon written request. 
You may submit your electronic 
requests and comments to 
darrell.brown@in.usda.gov.

FOR FURTHER INFORMATION CONTACT: Jane 
E. Hardisty, 317–290–3200.
SUPPLEMENTARY INFORMATION: Section 
343 of the Federal Agriculture 
Improvement and Reform Act of 1996 
states that after enactment of the law, 
revisions made to NRCS state technical 
guides used to carry out highly erodible 
land and wetland provisions of the law, 
shall be made available for public 
review and comment. For the next 30 
days, the NRCS in Indiana will receive 
comments relative to the proposed 
changes. Following that period, a 
determination will be made by the 
NRCS in Indiana regarding disposition 
of those comments and a final 
determination of changes will be made.

Dated: October 18, 2004. 
Jane E. Hardisty, 
State Conservationist, Indianapolis, Indiana.
[FR Doc. 04–25111 Filed 11–9–04; 8:45 am] 
BILLING CODE 3410–16–P

DEPARTMENT OF COMMERCE

[I.D. 110504B]

Submission for OMB Review; 
Comment Request

The Department of Commerce has 
submitted to the Office of Management 
and Budget (OMB) for clearance the 
following proposal for collection of 
information under the provisions of the 
Paperwork Reduction Act (44 U.S.C. 
Chapter 35).

Agency: National Oceanic and 
Atmospheric Administration (NOAA).

Title: Southwest Region Gear 
Identification Requirements.

Form Number(s): None.
OMB Approval Number: 0648–0360.
Type of Request: Regular submission.
Burden Hours: 1,420.
Number of Respondents: 232.
Average Hours Per Response: Two 

minutes.
Needs and Uses: This collection of 

information covers regulatory 
requirements for fishing gear 
identification authorized under the 
Magnuson-Stevens Fishery 
Conservation and Management Act. The 
regulations specify that fishing gear 
must be marked with the vessel’s 
official identification number. The 
regulations further specify how the gear 
is to be marked, e.g., location and 
visibility. Vessels in the western Pacific 
pelagic longline and Northwestern 
Hawaiian Islands crustacean fisheries 
are affected. This information is used for 
enforcement purposes, and for purposes 
of gear identification concerning 
damage, loss, and civil proceedings.

Affected Public: Business or other for-
profit organizations; and individuals or 
households.

Frequency: Third party disclosure.
Respondent’s Obligation: Mandatory.
OMB Desk Officer: David Rostker, 

(202) 395–3897.
Copies of the above information 

collection proposal can be obtained by 
calling or writing Diana Hynek, 
Departmental Paperwork Clearance 
Officer, (202) 482–0266, Department of 
Commerce, Room 6625, 14th and 
Constitution Avenue, NW, Washington, 
DC 20230 (or via the Internet at 
dHynek@doc.gov).

Written comments and 
recommendations for the proposed 
information collection should be sent 
within 30 days of publication of this 
notice to David Rostker, OMB Desk 
Officer, FAX number (202) 395–7285, or 
DavidlRostker@omb.eop.gov.

Dated: November 3, 2004.
Gwellnar Banks,
Management Analyst, Office of the Chief 
Information Officer.
[FR Doc. 04–25086 Filed 11–9–04; 8:45 am]
BILLING CODE 3510–22–S

DEPARTMENT OF COMMERCE

[I.D. 110504A]

Submission for OMB Review; 
Comment Request

The Department of Commerce has 
submitted to the Office of Management 
and Budget (OMB) for clearance the 
following proposal for collection of 
information under the provisions of the 
Paperwork Reduction Act (44 U.S.C. 
Chapter 35).
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Agency: National Oceanic and 
Atmospheric Administration (NOAA).

Title: Northeast Region Vessel 
Identification Requirements.

Form Number(s): None.
OMB Approval Number: 0648–0350.
Type of Request: Regular submission.
Burden Hours: 4,125.
Number of Respondents: 5,500.
Average Hours Per Response: 45 

minutes.
Needs and Uses: Federally permitted 

fishing vessels in the Northeast Region 
of the U.S. must display their vessel 
identification numbers on three 
locations on the vessel at a specified 
size. The requirement is needed to assist 
NMFS and the Coast Guard in enforcing 
fishery regulations.

Affected Public: Business or other for-
profit organizations; and individuals or 
households.

Frequency: Third party disclosure.
Respondent’s Obligation: Mandatory.
OMB Desk Officer: David Rostker, 

(202) 395–3897.
Copies of the above information 

collection proposal can be obtained by 
calling or writing Diana Hynek, 
Departmental Paperwork Clearance 
Officer, (202) 482–0266, Department of 
Commerce, Room 6625, 14th and 
Constitution Avenue, NW, Washington, 
DC 20230 (or via the Internet at 
dHynek@doc.gov).

Written comments and 
recommendations for the proposed 
information collection should be sent 
within 30 days of publication of this 
notice to David Rostker, OMB Desk 
Officer, FAX number (202) 395–7285, or 
DavidlRostker@omb.eop.gov.

Dated: November 3, 2004.
Gwellnar Banks,
Management Analyst, Office of the Chief 
Information Officer.
[FR Doc. 04–25087 Filed 11–9–04; 8:45 am]
BILLING CODE 3510–22–S

DEPARTMENT OF COMMERCE

[I.D. 110404J]

Submission for OMB Review; 
Comment Request

The Department of Commerce has 
submitted to the Office of Management 
and Budget (OMB) for clearance the 
following proposal for collection of 
information under the provisions of the 
Paperwork Reduction Act (44 U.S.C. 
Chapter 35).

Agency: National Oceanic and 
Atmospheric Administration (NOAA).

Title: NOAA Customer Surveys.
Form Number(s): None.
OMB Approval Number: 0648–0342.

Type of Request: Regular submission.
Burden Hours: 10,440.
Number of Respondents: 170,000.
Average Hours Per Response: One to 

15 minutes depending on the survey 
conducted.

Needs and Uses: This is a request for 
a generic clearance of voluntary 
customer surveys to be conducted by 
NOAA program offices to determine 
whether their customers are satisfied 
with products and/or services being 
received and whether they have 
suggestions for improving those 
products and services. The request is for 
approval of generic lists of questions 
(quantitative and qualitative) which 
individual program offices would select 
from and adapt to meet their specific 
needs. Those specific surveys would 
then be sent to OMB for fast-track 
review to ensure that the proposal is 
consistent with the generic clearance 
and well-planned. NOAA is not 
planning a NOAA-wide survey.

Affected Public: Individuals or 
households; Business or other for-profit; 
Not-for-profit institutions; Farms; 
Federal Government; State, Local or 
Tribal Government.

Frequency: On occasion.
Respondent’s Obligation: Voluntary.
OMB Desk Officer: David Rostker, 

(202) 395–3897.
Copies of the above information 

collection proposal can be obtained by 
calling or writing Diana Hynek, 
Departmental Paperwork Clearance 
Officer, (202) 482–0266, Department of 
Commerce, Room 6625, 14th and 
Constitution Avenue, NW, Washington, 
DC 20230 (or via the Internet at 
dHynek@doc.gov).

Written comments and 
recommendations for the proposed 
information collection should be sent 
within 30 days of publication of this 
notice to David Rostker, OMB Desk 
Officer, FAX number (202) 395–7285, or 
DavidlRostker@omb.eop.gov.

Dated: November 3, 2004.
Gwellnar Banks,
Management Analyst, Office of the Chief 
Information Officer.
[FR Doc. 04–25088 Filed 11–9–04; 8:45 am]
BILLING CODE 3510–12–S

DEPARTMENT OF COMMERCE

[I.D. 110404I]

Submission for OMB Review; 
Comment Request

The Department of Commerce has 
submitted to the Office of Management 
and Budget (OMB) for clearance the 
following proposal for collection of 

information under the provisions of the 
Paperwork Reduction Act (44 U.S.C. 
Chapter 35).

Agency: National Oceanic and 
Atmospheric Administration (NOAA).

Title: Implantation and Recovery of 
Archival Tags.

Form Number(s): None.
OMB Approval Number: 0648–0338.
Type of Request: Regular submission.
Burden Hours: 17.
Number of Respondents: 24.
Average Hours Per Response: 30 

minutes for tag recovery; 30 minutes for 
implantation notification; and one hour 
for implantation report.

Needs and Uses: Under a scientific 
research exemption any person may 
catch, possess, retain, and land any 
regulated species in which an archival 
tag has been affixed or implanted, 
provided that the person immediately 
reports the landing to NMFS. In 
addition, any person affixing or 
implanting an archival tag into a 
regulated species is required to provide 
NMFS with written notification in 
advance of beginning the tagging 
activity, and to provide a written report 
upon completion of the activity.

Affected Public: Individuals or 
households; business or other for-profit; 
not-for-profit institutions.

Frequency: On occasion.
Respondent’s Obligation: Mandatory.
OMB Desk Officer: David Rostker, 

(202) 395–3897.
Copies of the above information 

collection proposal can be obtained by 
calling or writing Diana Hynek, 
Departmental Paperwork Clearance 
Officer, (202) 482–0266, Department of 
Commerce, Room 6625, 14th and 
Constitution Avenue, NW, Washington, 
DC 20230 (or via the Internet at 
dHynek@doc.gov).

Written comments and 
recommendations for the proposed 
information collection should be sent 
within 30 days of publication of this 
notice to David Rostker, OMB Desk 
Officer, FAX number (202) 395–7285, or 
DavidlRostker@omb.eop.gov.

Dated: November 3, 2004.
Gwellnar Banks,
Management Analyst, Office of the Chief 
Information Officer.
[FR Doc. 04–25089 Filed 11–9–04; 8:45 am]
BILLING CODE 3510–22–S

DEPARTMENT OF COMMERCE

[I.D. 110404H]

Submission for OMB Review; 
Comment Request

The Department of Commerce has 
submitted to the Office of Management 
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and Budget (OMB) for clearance the 
following proposal for collection of 
information under the provisions of the 
Paperwork Reduction Act (44 U.S.C. 
Chapter 35).

Agency: National Oceanic and 
Atmospheric Administration (NOAA).

Title: Billfish Certificate of Eligibility.
Form Number(s): None.
OMB Approval Number: 0648–0216.
Type of Request: Regular submission.
Burden Hours: 43.
Number of Respondents: 350.
Average Hours Per Response: 20 

minutes for initial completion of 
certificate; and two minutes for 
subsequent billfish purchase 
recordkeeping.

Needs and Uses: Persons who are first 
receivers of billfish, except for billfish 
landed in a Pacific state and remaining 
in the state of landing, are required to 
complete a Certificate of Eligibility for 
Billfish as a condition for domestic 
trade of fresh or frozen billfish 
shipment. The dealers or processors 
who subsequently receive or possess 
billfish must retain a copy of the 
Certificate of Eligibility for Billfish 
while processing the billfish. The 
purpose of the requirement is to ensure 
the Atlantic billfish are retained as a 
recreational resource, and that any 
billfish entering the commercial trade 
have not been harvested from the 
Atlantic Ocean management unit.

Affected Public: Business or other for-
profit organizations.

Frequency: On occasion.
Respondent’s Obligation: Mandatory.
OMB Desk Officer: David Rostker, 

(202) 395–3897.
Copies of the above information 

collection proposal can be obtained by 
calling or writing Diana Hynek, 
Departmental Paperwork Clearance 
Officer, (202) 482–0266, Department of 
Commerce, Room 6625, 14th and 
Constitution Avenue, NW, Washington, 
DC 20230 (or via the Internet at 
dHynek@doc.gov).

Written comments and 
recommendations for the proposed 
information collection should be sent 
within 30 days of publication of this 
notice to David Rostker, OMB Desk 
Officer, FAX number (202) 395–7285, or 
DavidlRostker@omb.eop.gov.

Dated: November 3, 2004.
Gwellnar Banks,
Management Analyst, Office of the Chief 
Information Officer.
[FR Doc. 04–25090 Filed 11–9–04; 8:45 am]
BILLING CODE 3510–22–S

DEPARTMENT OF COMMERCE

[I.D. 110404G]

Submission for OMB Review; 
Comment Request

The Department of Commerce has 
submitted to the Office of Management 
and Budget (OMB) for clearance the 
following proposal for collection of 
information under the provisions of the 
Paperwork Reduction Act (44 U.S.C. 
Chapter 35).

Agency: National Oceanic and 
Atmospheric Administration (NOAA).

Title: Saltonstall-Kennedy Grant 
Program (S-K Program) Applications 
and Reports.

Form Number(s): NOAA Forms 88–
204, 88–205.

OMB Approval Number: 0648–0135.
Type of Request: Regular submission.
Burden Hours: 985.
Number of Respondents: 210.
Average Hours Per Response: One 

hour for a project summary form; one 
hour for a budget form; 2.5 hours for a 
semi-annual report; and 13 hours for a 
final report.

Needs and Uses: The S-K Program 
provides financial assistance on a 
competitive basis for research and 
development projects that benefit U.S. 
fishing communities. The respondents 
must submit applications, and grant 
recipients must submit semi-annual 
progress reports and final reports.

Affected Public: Individuals or 
households; business or other for-profit 
organizations; not-for-profit institutions; 
State, Local or Tribal Government.

Frequency: On occasion, semi-
annually, annually.

Respondent’s Obligation: Required to 
obtain or retain benefits.

OMB Desk Officer: David Rostker, 
(202) 395–3897.

Copies of the above information 
collection proposal can be obtained by 
calling or writing Diana Hynek, 
Departmental Paperwork Clearance 
Officer, (202) 482–0266, Department of 
Commerce, Room 6625, 14th and 
Constitution Avenue, NW, Washington, 
DC 20230 (or via the Internet at 
dHynek@doc.gov).

Written comments and 
recommendations for the proposed 
information collection should be sent 
within 30 days of publication of this 
notice to David Rostker, OMB Desk 
Officer, FAX number (202) 395–7285, or 
DavidlRostker@omb.eop.gov.

Dated: November 3, 2004.
Gwellnar Banks,
Management Analyst, Office of the Chief 
Information Officer.
[FR Doc. 04–25091 Filed 11–9–04; 8:45 am]
BILLING CODE 3510–22–S

DEPARTMENT OF COMMERCE

[I.D. 110404F]

Submission for OMB Review; 
Comment Request

The Department of Commerce has 
submitted to the Office of Management 
and Budget (OMB) for clearance the 
following proposal for collection of 
information under the provisions of the 
Paperwork Reduction Act (44 U.S.C. 
Chapter 35).

Agency: National Oceanic and 
Atmospheric Administration (NOAA).

Title: Fishermen’s Contingency Fund.
Form Number(s): NOAA Forms 88–

164 and 88–166.
OMB Approval Number: 0648–0082.
Type of Request: Regular submission.
Burden Hours: 1,008.
Number of Respondents: 100.
Average Hours Per Response: 10 

hours for an application; 5 minutes for 
a report.

Needs and Uses: The Fishermen’s 
Contingency Fund compensates U.S. 
commercial fishermen for loss of or 
damage to their fishing vessels or 
fishing gear, plus 50 percent of any 
gross economic loss, caused by oil and 
gas industry activities on the U.S. Outer 
Continental Shelf. In order to be 
compensated, fishermen must file a 
report and an application to NOAA.

Affected Public: Business or other for-
profit organizations; and individuals or 
households.

Frequency: On occasion.
Respondent’s Obligation: Required to 

obtain or retain benefits.
OMB Desk Officer: David Rostker, 

(202) 395–3897.
Copies of the above information 

collection proposal can be obtained by 
calling or writing Diana Hynek, 
Departmental Paperwork Clearance 
Officer, (202) 482–0266, Department of 
Commerce, Room 6625, 14th and 
Constitution Avenue, NW, Washington, 
DC 20230 (or via the Internet at 
dHynek@doc.gov).

Written comments and 
recommendations for the proposed 
information collection should be sent 
within 30 days of publication of this 
notice to David Rostker, OMB Desk 
Officer, FAX number (202) 395–7285, or 
DavidlRostker@omb.eop.gov.

Dated: November 3, 2004.
Gwellnar Banks,
Management Analyst, Office of the Chief 
Information Officer.
[FR Doc. 04–25092 Filed 11–9–04; 8:45 am]
BILLING CODE 3510–22–S
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DEPARTMENT OF COMMERCE

Membership of the Office of the 
Secretary Performance Review Board

AGENCY: Department of Commerce.
ACTION: Notice of additional 
membership on the Office of the 
Secretary Performance Review Board. 

SUMMARY: In accordance with 5 U.S.C., 
4313(c)(4), DOC announces the 
appointment of persons to serve as 
members of the Office of the Secretary 
(OS) Performance Review Board (PRB). 
The OS/PRB is responsible for 
reviewing performance appraisals and 
ratings of Senior Executive Service 
(SES) members. The appointment of this 
additional member to the OS/PRB will 
be for a period of 24 months.
EFFECTIVE DATE: The effective date of 
service of appointee to the Office of the 
Secretary Performance Review Board is 
upon publication of this notice.
FOR FURTHER INFORMATION CONTACT: 
Mary King, Acting Director, Office of 
Executive Resources, Office of Human 
Resources Management, Office of the 
Director, 14th and Constitution Avenue, 
NW., Washington, DC 20230, (202) 482–
3321.
SUPPLEMENTARY INFORMATION: The 
names, position titles, and type of 
appointment of the members of the OS/
PRB are set forth below by organization: 

Department of Commerce 

Office of the Secretary 

2004–2006 Performance Review Board 
Membership 

Bureau of Industry and Security 

Eileen M. Albanese, Director, Office of 
Exporter Services
Dated: October 28, 2004. 

Mary King, 
Acting Director, Office of Executive 
Resources.
[FR Doc. 04–25052 Filed 11–9–04; 8:45 am] 
BILLING CODE 3510–BS–M

DEPARTMENT OF COMMERCE

Bureau of the Census 

[Docket Number 041029299–4299–01] 

Current Industrial Reports

AGENCY: Bureau of the Census, 
Commerce.
ACTION: Notice and request for 
comments. 

SUMMARY: The Bureau of the Census 
(Census Bureau) plans to cancel 13 
surveys that are part of its Current 

Industrial Report (CIR) program. The 
Census Bureau plans to do so in order 
to redirect its resources to areas of the 
manufacturing sector that are of 
increasing importance. The surveys 
would be canceled on December 31, 
2004.

DATES: Written comments on this notice 
must be submitted on or before 
December 10, 2004.
ADDRESSES: Direct all written comments 
to the Director, U.S. Census Bureau, 
Room 2049, Federal Building 3, 
Washington, DC 20233.
FOR FURTHER INFORMATION CONTACT: Judy 
M. Dodds, Assistant Division Chief, 
Census and Related Programs, 
Manufacturing and Construction 
Division, on (301) 763–4587 or by e-
mail at judy.m.dodds@census.gov.
SUPPLEMENTARY INFORMATION: The 
Census Bureau conducts 53 diverse 
surveys within its CIR program. The 
data from these surveys serve a wide 
variety of data users and meet a wide 
variety of needs. Most of these surveys 
were started before 1970, and many 
were started before 1950. While the 
Census Bureau regularly receives 
requests to expand the program in order 
to cover areas that have grown in 
economic significance, new resources to 
do that have not been made available. In 
order to identify resources that might be 
assigned to areas of the manufacturing 
sector that are of increasing importance, 
the Census Bureau conducted a 
comprehensive review of its CIR 
program. In that evaluation, the Census 
Bureau found that it could best serve the 
broadest group of data users by 
expanding its collection of information 
on certain industries, such as 
electronics equipment, communications 
equipment, and computers. The only 
way to accomplish this task without 
additional resources is to eliminate 
some existing surveys. 

Determining which surveys to 
eliminate is always a difficult task since 
there are users of all the data. The 
Census Bureau made every effort to 
determine the types of data that are no 
longer as significant to the overall 
assessment of our economy or are of 
lessor quality. Based on that evaluation, 
the Census Bureau proposes to cancel 
the following 13 surveys: 

• MQ313D, Consumption of the 
Woolen System. 

• MA313F, Yarn Production. 
• MA313K, Knit Fabric Production. 
• MQ314X, Bed and Bath 

Furnishings. 
• MA315D, Gloves and Mittens. 
• MA316A, Footwear. 
• MQ325C, Industrial Gases. 
• MA327C, Refractories. 

• MA331A, Iron and Steel Castings. 
• MA331E, Nonferrous Castings. 
• M331J, Inventories of Steel 

Producing Mills. 
• MA333L, Internal Combustion 

Engines. 
• MA335H, Motors and Generators. 
Canceling the above surveys will be 

the first step in the restructuring of the 
CIR program. The next step will be to 
redesign and expand or reduce 
individual surveys or groups of surveys. 
The Census Bureau will conduct that 
work over the coming year. Those 
proposals will be submitted through 
future notices requesting comments. We 
expect the first proposal to be a 
quarterly textile survey that 
consolidates several ongoing textile 
surveys. We expect that information to 
be published in January. 

Paperwork Reduction Act 
Notwithstanding any other provision 

of law, no person is required to respond 
to, nor shall a person be subject to a 
penalty for failure to comply with, a 
collection of information subject to 
requirements of the Paperwork 
Reduction Act (PRA), unless that 
collection of information displays a 
current valid Office of Management and 
Budget (OMB) control number. In 
accordance with the PRA, 44 U.S.C., 
Chapter 35, the OMB approved the 
current group of CIR surveys under 
OMB Control Numbers 0607–0392, 
0607–0395, and 0607–0476. We will 
provide copies of associated forms and 
publications upon written request to the 
Director, U.S. Census Bureau, 
Washington, DC 20233–0001.

Dated: November 5, 2004. 
Charles Louis Kincannon, 
Director, Bureau of the Census.
[FR Doc. 04–25105 Filed 11–9–04; 8:45 am] 
BILLING CODE 3510–07–P

DEPARTMENT OF COMMERCE

International Trade Administration 

A–549–807 

Certain Carbon Steel Butt–Weld Pipe 
Fittings from Thailand: Notice of 
Rescission of Antidumping Duty 
Administrative Review

AGENCY: Import Administration, 
International Trade Administration, 
Department of Commerce.
ACTION: Notice of Rescission of 
Antidumping Duty Administrative 
Review. 

SUMMARY: In response to a request from 
Thai Benkan Company Limited of 
Thailand (TBC), a foreign producer and 
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exporter of subject merchandise, the 
Department of Commerce (the 
Department) initiated an administrative 
review of the antidumping duty order 
on certain carbon steel butt–weld pipe 
fittings (pipe fittings) from Thailand. 
The period of review (POR) is July 1, 
2003, through June 30, 2004. For the 
reasons discussed below, we are 
rescinding this administrative review.

EFFECTIVE DATE: November 10, 2004.

FOR FURTHER INFORMATION CONTACT: Zev 
Primor or Mark Manning, AD/CVD 
Operations, Office 4, Import 
Administration, International Trade 
Administration, U.S. Department of 
Commerce, 14th Street and Constitution 
Avenue, NW, Washington, DC 20230; 
telephone (202) 482–4114 or 482–5253, 
respectively.

SUPPLEMENTARY INFORMATION: 

Scope of the Order 

The product covered by this order is 
certain carbon steel butt–weld pipe 
fittings, having an inside diameter of 
less than 14 inches, imported in either 
finished or unfinished form. These 
formed or forged pipe fittings are used 
to join sections in piping systems where 
conditions require permanent, welded 
connections, as distinguished from 
fittings based on other fastening 
methods (e.g., threaded, grooved, or 
bolted fittings). Carbon steel pipe 
fittings are currently classifiable under 
subheading 7307.93.30 of the 
Harmonized Tariff Schedule of the 
United States (HTSUS). Although the 
HTSUS subheadings are provided for 
convenience and customs purposes, our 
written description of the scope of this 
proceeding is dispositive. 

Background 

On July 1, 2004, the Department 
published a notice of opportunity to 
request an administrative review of the 
antidumping duty order on pipe fittings 
from Thailand. See Antidumping or 
Countervailing Duty Order, Finding, or 
Suspended Investigation; Opportunity 
To Request Administrative Review, 69 
FR 39903 (July 1, 2004). On August 30, 
2004, pursuant to a request made by 
TBC, the Department initiated an 
administrative review of the 
antidumping duty order on pipe fittings 
from Thailand. See Initiation of 
Antidumping and Countervailing Duty 
Administrative Reviews and Requests 
for Revocation in Part, 69 FR 52857 
(August 30, 2004). On October 29, 2004, 
TBC timely withdrew its request for an 
administrative review of pipe fittings 
from Thailand. 

Rescission of Review 

If a party that requested a review 
withdraws the request within 90 days of 
the date of publication of notice of 
initiation of the requested review, the 
Secretary will rescind the review 
pursuant to 19 CFR 351.213(d)(1). In 
this case, TBC withdrew its request for 
an administrative review within 90 days 
from the publication date of the 
initiation. No other interested party 
requested a review and we have 
received no comments regarding TBC’s 
withdrawal of its request for a review. 
Therefore, we are rescinding the 
initiation of this review of the 
antidumping duty order on pipe fittings 
from Thailand. 

Notification to Importers 

This notice serves as a final reminder 
to importers of their responsibility 
under 19 CFR 351.402(f) to file a 
certificate regarding the reimbursement 
of antidumping duties prior to 
liquidation of the relevant entries 
during this review period. Failure to 
comply with this requirement could 
result in the Secretary’s presumption 
that reimbursement of antidumping 
duties occurred and subsequent 
assessment of double antidumping 
duties. 

This notice also serves as a reminder 
to parties subject to administrative 
protective order (APO) of their 
responsibility concerning the 
disposition of proprietary information 
disclosed under APO in accordance 
with 19 CFR 351.305(a)(3). Timely 
written notification of the return/
destruction of APO materials or 
conversion to judicial protective order is 
hereby requested. Failure to comply 
with the regulations and the terms of an 
APO is a sanctionable violation. 

This notice is in accordance with 
section 777(i)(1) of the Tariff Act of 
1930, as amended, and 19 CFR 
251.213(d)(4).

Dated: November 4, 2004. 

Jeffrey A. May, 
Deputy Assistant Secretary for Import 
Administration.
[FR Doc. E4–3128 Filed 11–9–04; 8:45 am] 

BILLING CODE 3510–DS–S

DEPARTMENT OF COMMERCE

International Trade Administration 

[A–570–855] 

Certain Non–Frozen Apple Juice 
Concentrate from the People’s 
Republic of China: Final Results, 
Partial Rescission and Termination of 
a Partial Deferral of the 2002–2003 
Administrative Review.

AGENCY: Import Administration, 
International Trade Administration, 
Department of Commerce.
ACTION: Notice of Final Results, Partial 
Rescission and Termination of a Partial 
Deferral of the 2002–2003 
Administrative Review. 

SUMMARY: We have determined that 
sales of certain non–frozen apple juice 
concentrate from the People’s Republic 
of China were not made below normal 
value during the period June 1, 2002, 
through May 31, 2003, by Gansu Tongda 
Fruit Juice Beverage Company Ltd. We 
are also rescinding the review, in part, 
in accordance with 19 CFR 
351.213(d)(3) and terminating an earlier 
deferral of the initiation of the 
administrative review for four 
respondents. 

Based on our review of comments 
received and a reexamination of 
surrogate value data, we have made 
certain changes in the margin 
calculations for Gansu Tongda Fruit 
Juice Beverage Company Ltd. The final 
weighted–average dumping margin for 
Gansu Tongda Fruit Juice Beverage 
Company Ltd. is 0.03 percent, which is 
de minimis. Based on these final results 
of review, we will instruct U.S. Customs 
and Border Protection to liquidate all 
appropriate entries without regard to 
antidumping duties.
EFFECTIVE DATE: November 10, 2004.
FOR FURTHER INFORMATION CONTACT: 
Audrey Twyman, Stephen Cho, or John 
Brinkmann, AD/CVD Operations, Office 
I, Import Administration, International 
Trade Administration, U.S. Department 
of Commerce, 14th Street and 
Constitution Avenue NW, Washington, 
DC 20230; telephone (202) 482–3534, 
(202) 482–3798, and (202) 482–4126, 
respectively.

SUPPLEMENTARY INFORMATION: 

Background 

On July 6, 2004, the Department 
published the preliminary results of this 
review of certain non–frozen apple juice 
concentrate from the People’s Republic 
of China (‘‘PRC’’). See Certain Non–
Frozen Apple Juice Concentrate From 
the People’s Republic of China: 
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Preliminary Results, Partial Rescission, 
and Partial Deferral of 2002–2003 
Administrative Review, 69 FR 40612 
(July 6, 2004) (‘‘Preliminary Results’’). 
The period of review (‘‘POR’’) is June 1, 
2002, through May 31, 2003. This 
review covers Gansu Tongda Fruit Juice 
Beverage Company Ltd. (referred to as 
‘‘the respondent’’ or ‘‘Gansu Tongda’’). 

We sent a fourth supplemental 
questionnaire on July 1, 2004, and 
received a response on July 26, 2004. 

We invited parties to comment on the 
Preliminary Results. On August 6, 2004, 
we received a case brief from Gansu 
Tongda. No rebuttal briefs were 
submitted. No hearing was held because 
none was requested. 

The Department has conducted this 
administrative review in accordance 
with section 751 of the the Tariff Act of 
1930, as amended (‘‘the Act’’). 

Scope of Review 

The product covered by this order is 
certain non–frozen apple juice 
concentrate (‘‘AJC’’). Certain AJC is 
defined as all non–frozen concentrated 
apple juice with a Brix scale of 40 or 
greater, whether or not containing 
added sugar or other sweetening matter, 
and whether or not fortified with 
vitamins or minerals. Excluded from the 
scope of this order are: frozen 
concentrated apple juice; non–frozen 
concentrated apple juice that has been 
fermented; and non–frozen concentrated 
apple juice to which spirits have been 
added. 

The merchandise subject to this order 
is currently classifiable in the 
Harmonized Tariff Schedule of the 
United States (‘‘HTSUS’’) at 
subheadings 2106.90.52.00, and 
2009.70.00.20 before January 1, 2002, 
and 2009.79.00.20 after January 1, 2002. 
Although the HTSUS subheadings are 
provided for convenience and customs 
purposes, the written description of the 
scope of the order is dispositive. 

Rescission of Review in Part 

As noted in the Preliminary Results, 
Xian Asia Qin Fruit Co., Ltd. (‘‘Xian 
Asia’’), Xian Yang Fuan Juice Co., Ltd. 
(‘‘Xian Yang’’), and Shaanxi Hengxing 
Fruit Juice Co., Ltd. (‘‘Hengxing’’) 
requested that the Department rescind 
their administrative reviews. Pursuant 
to 19 CFR 351.213(d)(1), because Xian 
Asia, Xian Yang, and Hengxing 
withdrew their requests for review 
within 90 days of the date of publication 
of the notice of initiation of this review 
and no other party requested a review 
of these companies, we are rescinding 
the administrative reviews of Xian Asia, 
Xian Yang, and Hengxing. 

Termination of Deferral of Review 

As noted in the Preliminary Results, 
based upon requests from Yantai 
Oriental Juice Co., Ltd. (‘‘Oriental’’), 
SDIC Zhonglu Fruit Juice Co., Ltd. 
(‘‘Zhonglu’’), Sanmenxia Lakeside Fruit 
Juice Co., Ltd. (‘‘Lakeside’’), and 
Shaanxi Haisheng Fresh Fruit Juice Co., 
Ltd. (‘‘Haisheng’’), pursuant to 19 CFR 
351.213(c) we granted a one–year 
deferral of the administrative review for 
the period June 1, 2002, through May 
31, 2003. See Initiation of Antidumping 
and Countervailing Duty Administrative 
Reviews, Requests for Revocation, in 
Part, and Deferral of Administrative 
Reviews, 2003 68 FR 44524 (July 29, 
2003). However, as Oriental, Zhonglu, 
Haisheng and Lakeside were 
subsequently excluded from the order 
pursuant to the February 13, 2004, 
Notice of Amended Final Determination 
and Amended Order Pursuant to Final 
Court Decision, (69 FR 7197), the 
Department did not initiate the 
administrative review for these 
companies in July 2004, the month 
following the next anniversary month. 
Accordingly, the deferral of the 2002–
2003 administrative review is 
terminated for these companies. 

Collapsing Gansu Tongda and Affiliates 

In the Preliminary Results, we 
collapsed Gansu Tongda with its two 
affiliated producers/exporters of subject 
merchandise (i.e., Tongda Fruit Juice 
and Beverage Liquan Co., Ltd. 
(‘‘Liquan’’) and Tongda Fruit Juice & 
Beverage Binxian Co., Ltd. (‘‘Binxian’’)). 
We emphasized in the Preliminary 
Results that we would consider 
collapsing affiliated producers in the 
non–market economy (‘‘NME’’) context 
on a case–by-case basis as long as it did 
not conflict with our NME methodology 
or separate–rates test. We assigned the 
resulting margin only to Gansu Tongda, 
not the collapsed entity, in accordance 
with our normal NME practice to assign 
separate rates only to respondent 
exporters. We did not specifically 
address the issue of whether Gansu 
Tongda’s rate should be applied to its 
affiliates because we needed to obtain 
information from its affiliates in order to 
make a separate–rates determination in 
relation to the entity as a whole. Since 
the Preliminary Results, we issued 
separate–rates questionnaires to Gansu 
Tongda’s two affiliated producers of 
subject merchandise. 

After reconsideration of the record 
facts, in accordance with section 
771(33) of the Act and the criteria 
enumerated in 19 CFR 351.401(f), for 
purposes of the final results, we 
determined it appropriate to collapse 

Gansu Tongda with its affiliates, Liquan 
and Binxian. We note that our rationale 
for collapsing, i.e., to prevent 
manipulation of price and/or 
production (see 19 CFR 351.401(f)(2)), 
applies to both producers and exporters, 
if the facts indicate that producers of 
like merchandise are affiliated as a 
result of their relationship with an 
exporter. Furthermore, we applied the 
‘‘collapsed’’ rate to Gansu Tongda and 
all of the above–mentioned affiliates 
comprising the collapsed entity because 
we determined that the entity as a 
whole is entitled to a separate rate (see 
‘‘Separate Rates’’ section below). This 
determination is specific to the facts 
presented in this review and based on 
several considerations, including the 
structure of the collapsed entity, the 
level of control between/among 
affiliates and the level of participation 
by each affiliate in the proceeding. 

Separate Rates 
In the Preliminary Results we 

considered Gansu Tongda in our 
separate–rates analysis and granted a 
separate rate to Gansu Tongda. For 
purposes of the final results, we have 
revisited our separate–rates analysis as 
a result of our collapsing decision 
discussed above, and have now 
considered Gansu Tongda, Liquan, and 
Binxian as a collapsed entity for 
purposes of determining whether or not 
the collapsed entity as a whole is 
entitled to a separate rate. 

In proceedings involving NME 
countries, the Department begins with a 
rebuttable presumption that all 
companies within the country are 
subject to government control and thus 
should be assessed a single antidumping 
duty deposit rate (i.e., a PRC–wide rate). 
Thus, a separate–rates analysis is 
necessary to determine whether the 
export activities of the collapsed entity 
as a whole are independent from 
government control. (See Notice of Final 
Determination of Sales at Less Than 
Fair Value: Bicycles From the People’s 
Republic of China (‘‘Bicycles’’), 61 FR 
56570 (April 30, 1996).) To establish 
whether a firm is sufficiently 
independent in its export activities from 
government control to be entitled to a 
separate rate, the Department utilizes a 
test arising from the Final 
Determination of Sales at Less Than 
Fair Value: Sparklers from the People’s 
Republic of China, 56 FR 20588 (May 6, 
1991) (‘‘Sparklers’’), and amplified in 
the Final Determination of Sales at Less 
Than Fair Value: Silicon Carbide from 
the People’s Republic of China, 59 FR 
22585 (May 2, 1994) (‘‘Silicon 
Carbide’’). Under the separate–rates 
criteria, the Department assigns separate 
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rates in NME cases only if the 
respondent can demonstrate the absence 
of both de jure and de facto government 
control over export activities. 

1. De Jure Control 
Evidence supporting, though not 

requiring, a finding of de jure absence 
of government control over exporter 
activities includes: (1) an absence of 
restrictive stipulations associated with 
the individual exporter’s business and 
export licenses; (2) any legislative 
enactments decentralizing control of 
companies; and (3) any other formal 
measures by the government 
decentralizing control of companies. 

Gansu Tongda and its affiliates have 
placed on the administrative record the 
following documents to demonstrate 
absence of de jure control: the ‘‘Foreign 
Trade Law of the People’s Republic of 
China’’, the ‘‘Company Law of the 
People’s Republic of China’’, and the 
‘‘Administrative Regulations of the 
People’s Republic of China Governing 
the Registration of Legal Corporations.’’ 

As in prior cases, we have analyzed 
these laws and have found them to 
establish sufficiently an absence of de 
jure control absent proof on the record 
to the contrary. (See, e.g., Final 
Determination of Sales at Less than Fair 
Value: Furfuryl Alcohol from the 
People’s Republic of China, 60 FR 22544 
(May 8, 1995) (‘‘Furfuryl Alcohol’’), and 
Preliminary Determination of Sales at 
Less Than Fair Value: Certain Partial–
Extension Steel Drawer Slides with 
Rollers from the People’s Republic of 
China, 60 FR 29571 (June 5, 1995).) 

2. De Facto Control 
As stated in previous cases, there is 

some evidence that certain enactments 
of the PRC central government have not 
been implemented uniformly among 
different sectors and/or jurisdictions in 
the PRC. (See Silicon Carbide, 59 FR at 
22587, and Furfuryl Alcohol, 60 FR at 
22544.) Therefore, the Department has 
determined that an analysis of de facto 
control is critical in determining 
whether the respondents are, in fact, 
subject to a degree of government 
control which would preclude the 
Department from assigning separate 
rates. 

The Department typically considers 
four factors in evaluating whether each 
respondent is subject to de facto 
government control of its export 
functions: (1) whether the export prices 
are set by, or subject to the approval of, 
a governmental authority; (2) whether 
the respondent has authority to 
negotiate and sign contracts and other 
agreements; (3) whether the respondent 
has autonomy from the government in 

making decisions regarding the 
selection of management; and (4) 
whether the respondent retains the 
proceeds of its export sales and makes 
independent decisions regarding the 
disposition of profits or financing of 
losses. (See Silicon Carbide, 59 FR at 
22587 and Furfuryl Alcohol, 60 FR at 
22545.) 

Gansu Tongda and its collapsed 
affiliates each have asserted the 
following: (1) they establish their own 
export prices; (2) they negotiate 
contracts without guidance from any 
government entities or organizations; (3) 
they make their own personnel 
decisions; and (4) they retain the 
proceeds of their export sales, use 
profits according to their business 
needs, and have the authority to sell 
their assets and to obtain loans. 
Additionally, their questionnaire 
responses indicate that their pricing 
during the POR does not suggest 
coordination among unaffiliated 
exporters. As a result, there is a 
sufficient basis to determine that Gansu 
Tongda, Liquan and Binxian have 
demonstrated as a whole a de facto 
absence of government control of their 
export functions and are entitled to a 
separate rate. Consequently, we have 
determined that the ‘‘collapsed’’ entity 
has met the criteria for the application 
of a separate rate. 

Analysis of Comments Received 
All issues raised in the case brief are 

addressed in the ‘‘Issues and Decision 
Memorandum’’ from Jeffrey May, 
Deputy Assistant Secretary for Import 
Administration to James J. Jochum, 
Assistant Secretary for Import 
Administration, dated November 3, 
2004, (‘‘Decision Memorandum’’), 
which is hereby adopted by this notice. 
Attached to this notice as an Appendix 
is a list of the issues that parties have 
raised and to which we have responded 
in the Decision Memorandum. Parties 
can find a complete discussion of all 
issues raised in this review and the 
corresponding recommendations in this 
public memorandum which is on file in 
the Central Records Unit, room B–099 of 
the main Department building. In 
addition, a complete version of the 
Decision Memorandum can be accessed 
directly on the Internet at http://
www.ia.ita.doc.gov/frn/ under the 
heading ‘‘China PRC.’’ The paper copy 
and electronic version of the Decision 
Memorandum are identical in content. 

Changes Since the Preliminary Results 
Based on our review of comments 

received, and a reexamination of 
surrogate value data, we have made one 
change to the calculations for the final 

results. This change is discussed in the 
following Comment in the Decision 
Memorandum: 

Drum Label: We have revised the 
weight of a Drum label weight was 
revised from 0.28 kg per label to 0.00458 
kg per label. See Comment 2 of the 
Decision Memorandum. 

Pomace: We have inflated the value 
for pomace to the POR because we state 
in the June 29, 2004, ‘‘Factors of 
Production Values Used for the 
Preliminary Results,’’ that ‘‘{f}or all 
factors where we could not obtain 
publicly available prices 
contemporaneous with the POR, we 
adjusted FOP values to the POR using 
the...U.S. producer price index (‘‘PPI’’).’’ 
The resulting surrogate value for 
pomace is $26.23 US$/MT. See 
Comment 3 of the Decision 
Memorandum. 

Final Results of Review 

We determine that the following 
dumping margin exists for the following 
companies for the period June 1, 2002, 
through May 31, 2003:

Exporter/manfacturer/
producer 

Weighted–average 
margin percentage 

Gansu Tongda Fruit 
Juice Beverage Com-
pany Ltd. (which in-
cludes its affiliates 
Tongda Fruit Juice 
and Beverage Liquan 
Co., Ltd. and Tongda 
Fruit Juice & Bev-
erage Binxian Co., 
Ltd.) ........................... 0.03 de minimis

The PRC–wide rate of 51.74 percent 
applies to all entries of the subject 
merchandise except for entries from 
exporters that are identified 
individually above. 

Assessment Rates 

The Department will issue 
appropriate assessment instructions 
directly to U.S. Customs and Border 
Protection (‘‘CBP’’) within 15 days of 
publication of the final results of this 
review. 

In accordance with 19 CFR 
351.212(b)(1), we have calculated 
importer (or customer)-specific 
assessment rates for the merchandise 
subject to this review. To determine 
whether the inporter–specific duty 
assessment rates were de minimis, in 
accordance with the requirement set 
forth in 19 CFR 351.106(c)(2), we 
calculated importer (or customer)-
specific ad valorem rates by aggregating 
the dumping margins calculated for all 
U.S. sales to that importer (or customer) 
and dividing this amount by the total 
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value of the sales to that importer (or 
customer). Where an importer (or 
customer)-specific ad valorem rate was 
greater than de minimis, we will direct 
CBP to apply the ad valorem assessment 
rates against the entered value of each 
of the importer’s/customer’s entries 
during the review period. Where an 
importer (or customer )-specific ad 
valorem rate was de minimis, we will 
order CBP to liquidate without regard to 
antidumping duties. All other entries of 
the subject merchandise during the POR 
will be liquidated at the antidumping 
duty cash deposit rate in place at the 
time of entry. 

Cash Deposit Requirements for 
Administrative Review 

The following cash deposit 
requirements will be effective upon 
publication of the final results of this 
administrative review for all shipments 
of the subject merchandise entered, or 
withdrawn from warehouse, for 
consumption on or after the publication 
date, as provided for by section 
751(a)(1) of the Act: (1) the cash deposit 
rate for Gansu Tongda, Liquan and 
Binxian is de minimis, i.e., less than 0.5 
percent. Therefore, a cash deposit of 
zero will be required for those firms; (2) 
for previously–reviewed PRC and non–
PRC exporters with separate rates, the 
cash deposit rate will be the company–
specific rate established for the most 
recent period during which they were 
reviewed; (3) for all other PRC 
exporters, the rate will be the PRC 
country–wide rate, which is 51.74 
percent; and (4) for all other non–PRC 
exporters of subject merchandise from 
the PRC, the cash deposit rate will be 
the rate applicable to the PRC exporter 
that supplied that exporter. These 
deposit requirements, when imposed, 
shall remain in effect until publication 
of the final results of the next 
administrative review. 

Notification to Importers 
This notice also serves as a final 

reminder to importers of their 
responsibility under 19 CFR 351.402(f) 
to file a certificate regarding the 
reimbursement of antidumping duties 
prior to liquidation of the relevant 
entries during this review period. 
Failure to comply with this requirement 
could result in the Secretary’s 
presumption that reimbursement of 
antidumping duties occurred and the 
subsequent assessment of doubled 
antidumping duties. 

Notification Regarding APOs 
This notice also serves as a reminder 

to parties subject to administrative 
protective orders (‘‘APO’’) of their 

responsibility concerning the return or 
destruction of proprietary information 
disclosed under APO in accordance 
with 19 CFR 351.305, which continues 
to govern business proprietary 
information in this segment of the 
proceeding. Timely written notification 
of the return/destruction of APO 
materials or conversion to judicial 
protective order is hereby requested. 
Failure to comply with the regulations 
and terms of an APO is a violation 
which is subject to sanction. 

We are issuing and publishing this 
determination and notice in accordance 
with section 751(a)(1) and 777(i) of the 
Act.

Dated: November 3, 2004. 
James J. Jochum, 
Assistant Secretary for Import 
Administration.

APPENDIX 

List of Comments and Issues in the 
Decision Memorandum 

Comment 1: The Department’s use of 
Poland as the primary surrogate country 
is contrary to law and unsupported by 
the administrative record. 
Comment 2: The Department should 
correct the weight for drum labels. 
Comment 3: The Department should 
revise its surrogate value for pomace by 
applying the ‘‘PPI’’ inflation factor. 
[FR Doc. E4–3127 Filed 11–9–04; 8:45 am] 
BILLING CODE 3510–DS–S

DEPARTMENT OF COMMERCE

International Trade Administration 

[A–489–807] 

Certain Steel Concrete Reinforcing 
Bars From Turkey; Notice of Extension 
of Time Limits for Preliminary Results 
in Antidumping Duty Administrative 
Review

AGENCY: Import Administration, 
International Trade Administration, 
Department of Commerce.
EFFECTIVE DATE: November 10, 2004.
SUMMARY: The Department of Commerce 
is extending the time limits for 
completion of the preliminary results of 
the administrative review of the 
antidumping duty order on certain steel 
concrete reinforcing bars from Turkey. 
The period of review is April 1, 2003, 
through March 31, 2004.
FOR FURTHER INFORMATION CONTACT: Irina 
Itkin or Alice Gibbons at (202) 482–0656 
or (202) 482–0498, respectively, AD/
CVD Operations, Office 2, Import 
Administration, International Trade 
Administration, U.S. Department of 

Commerce, 14th Street and Constitution 
Avenue, NW., Washington, DC 20230.

SUPPLEMENTARY INFORMATION: 

Background 

On May 27, 2004, the Department 
published a notice of initiation of 
administrative review of the 
antidumping duty order on certain steel 
concrete reinforcing bars from Turkey 
(69 FR 30282). The period of review is 
April 1, 2003, through March 31, 2004, 
and the preliminary results are currently 
due no later than December 31, 2004. 
The review covers twenty-three 
producers/exporters of the subject 
merchandise to the United States. 

Extension of Preliminary Results 

Pursuant to section 751(a)(3)(A) of the 
Tariff Act of 1930, as amended (the Act), 
the Department shall make a 
preliminary determination in an 
administrative review of an 
antidumping order within 245 days after 
the last day of the anniversary month of 
the date of publication of the order. The 
Act further provides, however, that the 
Department may extend the 245-day 
period to 365 days if it determines it is 
not practicable to complete the review 
within the foregoing time period. We 
determine that it is not practicable to 
complete this administrative review 
within the time limits mandated by 
section 751(a)(3)(A) of the Act because 
this review involves a number of 
complicated issues for certain of the 
respondents, including the reporting of 
downstream sales for affiliated resellers. 
Analysis of these issues requires 
additional time. Moreover, because one 
respondent, ICDAS Celik Enerji Tersane 
ve Ulasim Sanayi, A.S., has requested 
revocation in this review, we must 
verify its submitted data pursuant to 
section 782(i)(2) of the Act. However, 
we will be unable to complete this 
verification before the date of the 
preliminary results as currently 
scheduled. Therefore, we have extended 
the deadline for completing the 
preliminary results until May 2, 2005. 

This extension is in accordance with 
section 751(a)(3)(A) of the Act (19 
U.S.C. 1675(a)(3)(A)) and 19 CFR 
351.213(h)(2).

Dated: November 4, 2004. 

Jeffrey A. May, 
Deputy Assistant Secretary for Import 
Administration.
[FR Doc. 04–25094 Filed 11–9–04; 8:45 am] 

BILLING CODE 3510–DS–P
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DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric 
Administration 

Notice of Availability for Public 
Comment on Proposed Data 
Management and Communications 
Standards for U.S. Integrated Ocean 
Observing System

AGENCY: National Ocean Service (NOS), 
National Oceanic and Atmospheric 
Administration (NOAA), Department of 
Commerce.
ACTION: Notice of availability; request 
for comments. 

SUMMARY: Notice of availability is 
hereby given for a 30-day public 
comment period on proposed Data 
Management and Communications 
(DMAC) standards for the initial 
implementation of the U.S. Integrated 
Ocean Observing System (IOOS). The 
proposed standards are contained in the 
draft Ocean.US Data Management and 
Communications Plan for Research and 
Operational Integrated Ocean Observing 
Systems—I. Interoperable Data 
Discovery, Access, and Archive (May 
2004). The Plan, developed by the 
Ocean.US office under the auspices of 
the inter-agency National Ocean 
Research Leadership Council’s (NORLC) 
Ocean Observations Executive 
Committee (EXCOM), provides guidance 
to ocean and coastal data providers 
regarding data documentation 
(metadata) and discovery, data 
transport, Internet-enabled data 
browsing, and data archiving of the U.S. 
Integrated Ocean Observing System. The 
Plan provides additional 
recommendations regarding the 
incorporation of marine data buoy 
observations into IOOS by way of 
establishing cooperative arrangement(s) 
with the NOAA National Data Buoy 
Center (NDBC). Review and comment 
from the public and all interested 
parties on the proposed standards are 
hereby solicited. All substantive 
comments received during the review 
period will be considered by a broadly 
based, expert panel convened by 
Ocean.US for that purpose. The final 
Plan will subsequently be announced in 
the Federal Register, and the standards 
contained therein shall be adopted for 
the initial implementation of IOOS. Any 
subsequently proposed modifications or 
additions to these standards shall be 
subject to public review and comment 
as described herein.
DATES: Written comments on the 
proposed standards must be received no 
later than 5 p.m. eastern standard time, 
on December 10, 2004. Written 

comments should be sent to: Ocean.US, 
Attention: Ms. Rosalind E. Cohen, 2300 
Clarendon Blvd. Suite 1350, Arlington, 
VA 22201. Comments may also be sent 
via e-mail to the following address: 
Rosalind.E.Cohen@noaa.gov, or by FAX 
to (703) 588–0872. The Plan is available 
on-line to interested parties from the 
Office of Ocean.US Web site at the 
following URL: http://dmac.ocean.us/
dacsc/imp_plan.jsp. In addition, copies 
of the Plan may be obtained by 
contacting Ocean.US at the above 
Ocean.US address.
FOR FURTHER INFORMATION CONTACT: For 
further information about this notice, 
please contact Rosalind E. Cohen, Office 
of Ocean.US, telephone: (703) 588–
0854. E-mail: 
Rosalind.E.Cohen@noaa.gov.
SUPPLEMENTARY INFORMATION: The 
Ocean.US Office, operating by inter-
agency agreement under the statutory 
authority of the National Oceanographic 
Partnership Program (NOPP, 10 U.S.C. 
7901 et seq.), serves as the national 
agent for integrating ocean observing 
activities (http://www.ocean.us). 
Ocean.US is also the focal point for 
relating U.S. ocean observing system 
elements to associated international 
efforts, such as the Global Earth 
Observing System of Systems (GEOSS) 
and the Intergovernmental 
Oceanographic Commission (IOC) 
sponsored Global Ocean Observing 
System (GOOS). The U.S. IOOS 
represents the U.S. contribution to the 
ocean components of these international 
partnership efforts. Key to the 
realization of the U.S. IOOS is the 
establishment of an integrated DMAC 
infrastructure. This infrastructure will 
enable users to discover, retrieve, and 
use data from federal and state 
government, government-sponsored, 
other public, private, and commercial 
coastal and ocean observing activities 
regardless of source or location. 

In 2002 Ocean.US established a 
broad-based national IOOS DMAC 
Steering Committee that was charged 
with developing a plan for the 
assessment of IOOS DMAC standards 
needs, making initial recommendations, 
and formulating a process by which 
standards gaps so identified could be 
addressed. This assessment resulted in 
the current DMAC Plan: Data 
Management and Communications Plan 
for Research and Operational Integrated 
Ocean Observing Systems—I. 
Interoperable Data Discovery, Access, 
and Archive, May 2004. The DMAC 
Plan provides prioritized 
recommendations, with additional 
concrete guidance to data providers, to 
establish initial DMAC standards and 

practices for the U.S. IOOS. The areas 
addressed include: (1) Metadata, data 
discovery and data location; (2) data 
transport; (3) data archival; and, (4) data 
policy. 

Review to Date of the Plan and 
Proposed Standards 

Over the past 18 months the DMAC 
Plan has undergone several levels of 
review, and substantive comments 
received at each stage have been 
incorporated into the current May 2004 
draft. Comments were received from 
internal and external reviews by 
national and international technical and 
scientific experts, federal and state 
ocean and coastal resource managers, as 
well as organized discussions at various 
national and regional professional 
workshops and conferences. Comments 
were also solicited and received 
electronically via the Ocean.US Web 
site. This current solicitation formalizes 
and completes the public review of the 
Plan.

Authority: 10 U.S.C. 7901 et seq.

Dated: November 3, 2004. 
Richard W. Spinrad, 
Assistant Administrator, Ocean Services and 
Coastal Zone Management, National Oceanic 
and Atmospheric Administration.
[FR Doc. 04–25109 Filed 11–9–04; 8:45 am] 
BILLING CODE 3510–JE–P

DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric 
Administration 

Notice of Availability of the Final 
Reserve Operations Plan for the 
Northwestern Hawaiian Islands Coral 
Reef Ecosystem Reserve

AGENCY: National Marine Sanctuary 
Program (NMSP), National Ocean 
Service (NOS), National Oceanic and 
Atmospheric Administration (NOAA) 
Department of Commerce (DOC).
ACTION: Notice; correction.

SUMMARY: The National Oceanic and 
Atmospheric Administration (NOAA) 
announcement of the availability of the 
Final Reserve Operations (ROP) Plan for 
the Northwestern Hawaiian Islands 
Coral Reef Ecosystem Reserve (Reserve) 
appeared in the Federal Register dated 
October 15, 2004 (69 FR 199), pages 
61205–61207. The document contained 
an incorrect point of contact for 
information. In addition, the ROP is not 
yet available.
FOR FURTHER INFORMATION CONTACT: 
Vicki Wedell, 301–713–3125, extension 
137. 
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Correction 

In the Federal Register of October 15, 
2004, in FR Doc. 04–23165, on page 
61205, in the second column, correct 
the FOR FURTHER INFORMATION CONTACT 
caption to read:
FOR FURTHER INFORMATION CONTACT: 
Malia Chow, (808) 397–2660, 
nwhi@noaa.gov. 

In the same notice, on page 61205, in 
the second column, add a DATES caption 
to read:
DATES: The date of the release of the 
final ROP for distribution to the public 
will be announced when available in 
the Federal Register.

Dated: November 3, 2004. 
Daniel J. Basta, 
Director, National Marine Sanctuary Program, 
National Ocean Service, National Oceanic 
Atmospheric Administration.
[FR Doc. 04–25108 Filed 11–9–04; 8:45 am] 
BILLING CODE 3510–JE–P

DEPARTMENT OF DEFENSE

Department of the Army; Corps of 
Engineers 

Chief of Engineers Environmental 
Advisory Board; Meeting

AGENCY: Department of the Army, U.S. 
Army Corps of Engineers, DoD.
ACTION: Notice; cancellation.

SUMMARY: The Chief of Engineers 
Environmental Advisory Board meeting 
scheduled for November 19, 2004, from 
9 a.m. to 12 p.m. published in the 
Federal Register on Thursday, 
November 4, 2004 (69 FR 64282), has 
been cancelled.
FOR FURTHER INFORMATION CONTACT: Mr. 
Norman Edwards, Headquarters, U.S. 
Army Corps of Engineers, Washington, 
DC 20314–1000; Ph: 202–761–1934.
SUPPLEMENTARY INFORMATION: None.

Brenda S. Bowen, 
Army Federal Register Liaison Officer.
[FR Doc. 04–25051 Filed 11–9–04; 8:45 am] 
BILLING CODE 3710–92–M

DEPARTMENT OF DEFENSE

Department of the Navy 

Meetings of the Chief of Naval 
Operations (CNO) Executive Panel

AGENCY: Department of the Navy, DOD.
ACTION: Notice of closed meetings.

SUMMARY: The CNO Executive Panel 
will hear classified briefings and 
provide consensus advice to the Chief of 

Naval Operations on ‘‘The Navy Role in 
Near East Security.’’ The Panel will also 
receive CNO direction regarding future 
studies to be conducted.
DATES: Meetings will be held on 
November 18–19, 2004, from 8 a.m. to 
5 p.m.
ADDRESSES: The meetings will be held at 
the Center for Naval Analyses, 4825 
Mark Center Drive, Alexandria, VA 
22311.

FOR FURTHER INFORMATION CONTACT: 
Commander Gary Herbert, CNO 
Executive Panel, (703) 681–4941 or 
Commander Kevin Wilson, CNO 
Executive Panel, (703) 681–6206.
SUPPLEMENTARY INFORMATION: Pursuant 
to the provisions of the Federal 
Advisory Committee Act (5 U.S.C. App. 
2), these matters constitute classified 
information that is specifically 
authorized by Executive Order to be 
kept secret in the interest of national 
defense and are, in fact, properly 
classified pursuant to such Executive 
Order. Accordingly, the Secretary of the 
Navy has determined in writing that the 
public interest requires that all sessions 
of this meeting be closed to the public 
because they will be concerned with 
matters listed in section 552b(c)(1) of 
title 5, United States Code.

Dated: November 5, 2004. 
J.H. Wagshul, 
Commander, Judge Advocate General’s Corps, 
U.S. Navy, Federal Register Liaison Officer.
[FR Doc. 04–25182 Filed 11–9–04; 8:45 am] 
BILLING CODE 3810–FF–P

DEPARTMENT OF EDUCATION

Notice of Proposed Information 
Collection Requests

AGENCY: Department of Education.
SUMMARY: The Leader, Information 
Management Case Services Team, 
Regulatory Information Management 
Services, Office of the Chief Information 
Officer, invites comments on the 
proposed information collection 
requests as required by the Paperwork 
Reduction Act of 1995.
DATES: Interested persons are invited to 
submit comments on or before January 
10, 2004.
SUPPLEMENTARY INFORMATION: Section 
3506 of the Paperwork Reduction Act of 
1995 (44 U.S.C. Chapter 35) requires 
that the Office of Management and 
Budget (OMB) provide interested 
Federal agencies and the public an early 
opportunity to comment on information 
collection requests. OMB may amend or 
waive the requirement for public 
consultation to the extent that public 

participation in the approval process 
would defeat the purpose of the 
information collection, violate State or 
Federal law, or substantially interfere 
with any agency’s ability to perform its 
statutory obligations. The Leader, 
Information Management Case Services 
Team, Regulatory Information 
Management Services, Office of the 
Chief Information Officer, publishes that 
notice containing proposed information 
collection requests prior to submission 
of these requests to OMB. Each 
proposed information collection, 
grouped by office, contains the 
following: (1) Type of review requested, 
e.g. new, revision, extension, existing or 
reinstatement; (2) title; (3) summary of 
the collection; (4) description of the 
need for, and proposed use of, the 
information; (5) respondents and 
frequency of collection; and (6) 
reporting and/or recordkeeping burden. 
OMB invites public comment. 

The Department of Education is 
especially interested in public comment 
addressing the following issues: (1) Is 
this collection necessary to the proper 
functions of the Department; (2) will 
this information be processed and used 
in a timely manner; (3) is the estimate 
of burden accurate; (4) how might the 
Department enhance the quality, utility, 
and clarity of the information to be 
collected; and (5) how might the 
Department minimize the burden of this 
collection on the respondents, including 
through the use of information 
technology.

Dated: November 5, 2004. 
Angela C. Arrington, 
Leader, Information Management Case 
Services Team, Regulatory Information 
Management Services, Office of the Chief 
Information Officer.

Office of the Chief Financial Officer 
Type of Review: Extension. 
Title: Application for Federal 

Education Assistance (ED Form 424) 
Clearance Package. 

Frequency: Annually. 
Affected Public: State, local, or tribal 

gov’t, SEAs or LEAs; individuals or 
household; businesses or other for-
profit; not-for-profit institutions. 

Reporting and Recordkeeping Hour 
Burden:

Responses: 25,326. 
Burden Hours: 6,331. 
Abstract: Need to collect information 

necessary for the processing of various 
Department of Education grant 
program’s application packets from 
State and Local educational agencies, 
institutions of higher education. 
Information is used by program offices 
to determine eligibility and facilitate in 
the disbursement of program funds. 
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Requests for copies of the proposed 
information collection request may be 
accessed from http://edicsweb.ed.gov, 
by selecting the ‘‘Browse Pending 
Collections’’ link and by clicking on 
link number 2619. When you access the 
information collection, click on 
‘‘Download Attachments’’ to view. 
Written requests for information should 
be addressed to U.S. Department of 
Education, 400 Maryland Avenue, SW., 
Potomac Center, 9th Floor, Washington, 
DC 20202–4700. Requests may also be 
electronically mailed to the Internet 
address OCIO_RIMG@ed.gov or faxed to 
202–245–6621. Please specify the 
complete title of the information 
collection when making your request. 

Comments regarding burden and/or 
the collection activity requirements 
should be directed to Sheila Carey at her 
e-mail address Sheila.Carey@ed.gov. 
Individuals who use a 
telecommunications device for the deaf 
(TDD) may call the Federal Information 
Relay Service (FIRS) at 1–800–877–
8339. 
[FR Doc. E4–3122 Filed 11–9–04; 8:45 am] 
BILLING CODE 4000–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–50–000] 

Canyon Creek Compression Company; 
Notice of Proposed Changes In FERC 
Gas Tariff 

November 2, 2004. 
Take notice that on October 29, 2004, 

Canyon Creek Compression Company 
(Canyon) tendered for filing as part of its 
FERC Gas Tariff, Third Revised Volume 
No. 1, the following tariff sheets, to 
become effective December 1, 2004:
Twelfth Revised Sheet No. 6 
Fourth Revised Sheet No. 6A

Canyon states that the purpose of this 
filing is to make a periodic adjustment 
in Canyon’s rates under its cost-of-
service tracking mechanism. This filing 
represents Canyon’s fourth tracking 
filing under section 37 of the General 
Terms and Conditions of its Tariff. 

Canyon states that copies of the filing 
are being mailed to its customers and 
interested state commissions. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 

not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3121 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP96–200–132] 

CenterPoint Energy Gas Transmission 
Company; Notice of Negotiated Rate 
Filing 

November 2, 2004. 
Take notice that on October 29, 2004, 

CenterPoint Energy Gas Transmission 
Company (CEGT) tendered for filing and 
approval a negotiated rate agreement 
between CEGT and Dynegy Marketing 
and Trade. CEGT states that it has 
entered into an agreement to provide 
parking service to this shipper under 
Rate Schedule PHS to be effective 
November 1, 2004. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3116 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–53–000] 

Distrigas of Massachusetts LLC; 
Notice of Tariff Filing 

November 2, 2004. 
Take notice that on October 31, 2004, 

Distrigas of Massachusetts LLC 
(DOMAC) tendered for filing as part of 
its FERC Gas Tariff, First Revised 
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Volume No. 1, Eighteenth Revised Sheet 
No. 94, to become effective as of 
December 1, 2004. 

DOMAC states that the purpose of this 
filing is to record semiannual changes in 
DOMAC’s index of customers. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please email 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3110 Filed 11–9–04; 8:45 am] 

BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–43–000] 

Dominion Cove Point LNG, LP; Notice 
of Proposed Changes in FERC Gas 
Tariff 

November 2, 2004. 
Take notice that on October 28, 

Dominion Cove Point LNG, LP (Cove 
Point) tendered for filing as part of its 
FERC Gas Tariff, Original Volume No. 1, 
the following tariff sheets, to become 
effective December 27, 2004:
Fifth Revised Sheet No. 5 
Fifth Revised Sheet No. 6 
Fifth Revised Sheet No. 8 
Sixth Revised Sheet No. 11 
Third Revised Sheet No. 23 
Second Revised Sheet No. 51 
Third Revised Sheet No. 71 
Third Revised Sheet No. 72 
Second Revised Sheet No. 203 
Second Revised Sheet No. 213 
First Revised Sheet No. 214 
First Revised Sheet No. 215 
Second Revised Sheet No. 243 
Second Revised Sheet No. 400 
First Revised Sheet No. 450 
First Revised Sheet No. 455 
First Revised Sheet No. 460 
First Revised Sheet No. 465 
Second Revised Sheet No. 475

Cove Point states that it is proposing 
a series of clarifications and/or 
modifications of its tariff to bring 
certainty to issues related to contract 
expirations and renewals and rights of 
first refusal (ROFR), and to the potential 
future uses of FPS capacity. 
Specifically, Cove Point states that it is 
addressing the following: negotiation of 
a contractual ROFR, negotiation of 
evergreen provisions, extension of 
contract terms, elimination of ‘‘Elected 
FTS’’ service option, and future 
allocation of FPS storage capacity to 
LTD–1 service. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 

filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, D.C. 
There is an ‘‘eSubscription’’ link on the 
web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please email 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3099 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket Nos. CP01–76–009, and CP01–77–
009] 

Dominion Cove Point LNG, LP; Notice 
of Tariff Filing 

November 2, 2004. 
Take notice that on October 26, 2004, 

Dominion Cove Point LNG, LP (Cove 
Point) tendered for filing as part of its 
FERC Gas Tariff, Original Volume No. 1, 
the following tariff sheets, to become 
effective the later of December 1, 2004 
or the in-service date of its new 850,000 
barrel LNG storage tank (Fifth Tank):
Fourth Revised Sheet No. 8 
Fifth Revised Sheet No. 11

Cove Point states that the proposed 
changes would increase revenues from 
jurisdictional service by $7.5 million 
based on the 12-month period ending 
November 30, 2005, as adjusted. 

Any person desiring to protest this 
filing must file in accordance with Rule 
211 of the Commission’s Rules of 
Practice and Procedure (18 CFR 
385.211). Protests to this filing will be 
considered by the Commission in 
determining the appropriate action to be 
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taken, but will not serve to make 
protestants parties to the proceeding. 
Such protests must be filed in 
accordance with the provisions of 
§ 154.210 of the Commission’s 
regulations (18 CFR 154.210). Anyone 
filing a protest must serve a copy of that 
document on all the parties to the 
proceeding. 

The Commission encourages 
electronic submission of protests in lieu 
of paper using the ‘‘eFiling’’ link at 
http://www.ferc.gov. Persons unable to 
file electronically should submit an 
original and 14 copies of the protest to 
the Federal Energy Regulatory 
Commission, 888 First Street, NE., 
Washington, DC 20426. 

This filing is accessible online at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
web site that enables subscribers to 
receive e-mail notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3104 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–51–000] 

Dominion Transmission, Inc.; Notice of 
Proposed Changes in FERC Gas Tariff 

November 2, 2004. 
Take notice that on October 29, 2004, 

Dominion Transmission, Inc. (DTI) 
tendered for filing as part of its FERC 
Gas Tariff, Third Revised Volume No. 1, 
the following tariff sheets, to become 
effective December 1, 2004:
First Revised Sheet No. 150
First Revised Sheet No. 204
First Revised Sheet No. 300
Fifth Revised Sheet No. 1001
Second Revised Sheet No. 1045
First Revised Sheet No. 1046
First Revised Sheet No. 1047
Second Revised Sheet No. 1048
First Revised Sheet No. 1049
First Revised Sheet No. 1050
First Revised Sheet No. 1051
First Revised Sheet No. 1158
Second Revised Sheet No. 1159
Second Revised Sheet No. 1160
First Revised Sheet No. 1161

First Revised Sheet No. 1505
Original Sheet No. 1506
Original Sheet No. 1507
Original Sheet No. 1508
Original Sheet No. 1509
Sheet Nos. 1510–1999
Third Revised Sheet No. 2005
First Revised Sheet No. 2055

DTI states that the purpose of this 
filing is to revise DTI’s Tariff to clarify 
and update all procedures related to the 
allocation of capacity. DTI proposes 
specifically (i) to update the right of first 
refusal (ROFR) of applicable customers 
and related procedures in a modified 
Section 24 of the General Terms and 
Conditions of DTI’s tariff (GT&C) to 
reflect the Commission’s current 
policies, (ii) to clarify and update 
procedures for the allocation of 
unsubscribed firm capacity on DTI to 
reflect the Commission’s current 
policies in new GT&C Section 43, (iii) 
to add provisions permitting DTI, under 
certain conditions well established in 
past proceedings, to reserve available 
capacity for future expansion projects in 
new GT&C Section 44, and (iv) to 
modify or eliminate various existing, 
out-dated tariff provisions that conflict 
with the new proposals. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 

Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3108 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP04–586–001] 

Enbridge Pipelines (AlaTenn) L.L.C.; 
Notice of Compliance Filing 

November 2, 2004. 
Take notice that on October 26, 2004, 

Enbridge Pipelines (AlaTenn) L.L.C., 
(AlaTenn) tendered for filing as part of 
its FERC Gas Tariff, First Revised 
Volume No. 4, Substitute First Revised 
Sheet No. 4, to be made effective 
October 1, 2004. 

AlaTenn states that on September 10, 
2004 in FERC Docket No. RP04–586–
000, AlaTenn filed First Revised Sheet 
No. 4 in compliance with the 
Commission’s Notice of Corrections 
issued on August 6, 2004, to reflect the 
Annual Charge Adjustment (ACA) unit 
rate for the twelve-month period 
beginning October 1, 2004. AlaTenn 
explains that such sheet was changed to 
reflect a $0.0002 per dekatherm 
decrease in its ACA rates. AlaTenn 
states that by Letter Order dated October 
6, 2004, the Commission accepted the 
instant substitate sheet to become 
effective on October 1, 2004. 

AlaTenn states that copies of its 
transmittal letter and appendices have 
been mailed to all affected customers 
and interested state commissions. 

Any person desiring to protest this 
filing must file in accordance with Rule 
211 of the Commission’s Rules of 
Practice and Procedure (18 CFR 
385.211). Protests to this filing will be 
considered by the Commission in 
determining the appropriate action to be 
taken, but will not serve to make 
protestants parties to the proceeding. 
Such protests must be filed in 
accordance with the provisions of 
Section 154.210 of the Commission’s 
regulations (18 CFR 154.210). Anyone 
filing a protest must serve a copy of that 

VerDate jul<14>2003 17:32 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00014 Fmt 4703 Sfmt 4703 E:\FR\FM\10NON1.SGM 10NON1



65157Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Notices 

document on all the parties to the 
proceeding. 

The Commission encourages 
electronic submission of protests in lieu 
of paper using the ‘‘eFiling’’ link at 
http://www.ferc.gov. Persons unable to 
file electronically should submit an 
original and 14 copies of the protest to 
the Federal Energy Regulatory 
Commission, 888 First Street, NE., 
Washington, DC 20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3098 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–59–000] 

Enbridge Pipelines (KPC); Notice of 
Proposed Changes in FERC Gas Tariff 

November 2, 2004. 
Take notice that on November 1, 

2004, Enbridge Pipelines (KPC) 
tendered for filing as part of its FERC 
Gas Tariff, First Revised Volume No. 1, 
the tariff sheets listed on Appendix A to 
the filing, to be made effective 
November 1, 2004. 

KPC states that the purpose of the 
filing is to reflect an overall increase in 
its fuel reimbursement percentages 
pursuant to section 23 of the General 
Terms and Conditions of its FERC Gas 
Tariff. 

KPC further states that upon approval 
of this filing and acceptance of the tariff 
sheets, it seeks a waiver of the 
requirements under section 154.207 of 
the Commission’s Regulations, and 
section 23 of its FERC Gas Tariff, to 
permit the proposed tariff sheets to 
become effective on November 1, 2004. 

KPC states that copies of its 
transmittal letter and appendices have 
been mailed to all affected customers 
and interested state commissions. 

Any person desiring to intervene or to 
protest this filing must file in 

accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive e-mail notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3115 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–56–000] 

Garden Banks Gas Pipeline, LLC; 
Notice of Proposed Changes in FERC 
Gas Tariff 

November 2, 2004. 
Take notice that on November 1, 

2004, Garden Banks Gas Pipeline, LLC 
(GBGP) tendered for filing as part of its 
FERC Gas Tariff, Original Volume No. 1, 

the following tariff sheets to become 
effective December 1, 2004:

Sixth Revised Sheet No. 2
Sixth Revised Sheet No. 57 
First Revised Sheet No. 125 
First Revised Sheet No. 126 
First Revised Sheet No. 300 
First Revised Sheet No. 301

GBGP states that the above-referenced 
tariff sheets are being filed in 
accordance with section 154.204 of the 
Commission’s regulations in order to 
make minor conforming changes to its 
Tariff to reflect the requirements of 
Order No. 2004 et seq. and the 
Standards of Conduct regulations 
pursuant to part 358 of the 
Commission’s regulations, 18 CFR part 
358. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please email 
FERCOnlineSupport@ferc.gov, or call 
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(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3112 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP99–518–065] 

Gas Transmission Northwest 
Corporation; Notice of Negotiated Rate 

November 2, 2004. 
Take notice that on October 29, 2004, 

Gas Transmission Northwest 
Corporation (GTN) tendered for filing as 
part of its FERC Gas Tariff, Third 
Revised Volume No. 1–A, the following 
tariff sheets, to become effective 
November 1, 2004:
Fourteenth Revised Sheet No. 15, 
Fourth Revised Sheet No. 17.

GTN states that these sheets are being 
filed to update GTN’s reporting of 
negotiated rate transactions that it has 
entered into. 

GTN further states that a copy of this 
filing has been served on GTN’s 
jurisdictional customers and interested 
state regulatory agencies. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 

888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive e-mail notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3107 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–52–000] 

Great Lakes Gas Transmission Limited 
Partnership; Notice of Proposed 
Changes in FERC Gas Tariff 

November 2, 2004. 
Take notice that on October 29, 2004, 

Great Lakes Gas Transmission Limited 
Partnership (Great Lakes) tendered for 
filing as part of its FERC Gas Tariff, 
Second Revised Volume No. 1, the 
following tariff sheets, to become 
effective December 1, 2004:
Eighteenth Revised Sheet No. 1
First Revised Sheet No. 9A 
Ninth Revised Sheet No. 10
Third Revised Sheet No. 14A 
Sixth Revised Sheet No. 16
Fifth Revised Sheet No. 16A 
Fifth Revised Sheet No. 29
Fourth Revised Sheet No. 39B 
Eleventh Revised Sheet No. 40
Ninth Revised Sheet No. 40A 
Seventh Revised Sheet No. 40B 
First Revised Sheet No. 40C 
Twelfth Revised Sheet No. 41
Ninth Revised Sheet No. 42
Third Revised Sheet No. 50L

Great Lakes states that these tariff 
sheets are being filed to incorporate 
administrative, clarifying, and 
conforming changes to Great Lakes’ 
tariff. Great Lakes states that none of the 
proposed changes will affect any of 
Great Lakes’ currently effective rates 
and charges. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 

the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please email 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3109 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP02–361–041] 

Gulfstream Natural Gas System, L.L.C.; 
Notice of Negotiated Rate 

November 2, 2004. 
Take notice that on October 29, 2004, 

Gulfstream Natural Gas System, L.L.C. 
(Gulfstream) tendered for filing as part 
of its FERC Gas Tariff, Original Volume 
No. 1, Original Sheet Nos. 8.01h, 8.01i 
and 8.01j, each reflecting an effective 
date of November 1, 2004. 

Gulfstream states that this filing is 
being made in connection with three 
negotiated rate transactions pursuant to 
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section 31 of the General Terms and 
Conditions of Gulfstream’s FERC Gas 
Tariff. 

Gulfstream states that copies of its 
filing have been mailed to all affected 
customers and interested state 
commissions. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3095 Filed 11–9–04; 8:45 am] 

BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket Nos. CP05–13–000, CP05–11–000, 
CP05–12–000, CP05–14–000] 

Ingleside Energy Center, LLC; San 
Patricio Pipeline LLC; Notice of 
Applications 

November 2, 2004. 
Take notice that on October 25, 2004, 

Ingleside Energy Center LLC (Ingleside); 
5 Greenway Plaza, Suite 1600, Houston, 
Texas 77046, filed in Docket No. CP05–
13–000 an application pursuant to 
section 3(a) of the Natural Gas Act 
(NGA) seeking authorization to site, 
construct and operate a liquefied natural 
gas (LNG) terminal located near 
Ingleside, Texas. The LNG terminal will 
provide LNG tanker terminal services to 
third party shippers who would be 
importing LNG. 

Also take notice that on October 25, 
2004, San Patricio Pipeline LLC (San 
Patricio Pipeline) filed in Docket No. 
CP05–11–000 an application seeking a 
certificate of public convenience and 
necessity, pursuant to section 7(c) of the 
NGA, to construct and operate a 26.4-
mile pipeline and related facilities to 
transport natural gas on an open access 
basis. Also, in Docket No. CP05–12–000, 
San Patricio Pipeline requests a blanket 
certificate under section 7(c) of the NGA 
and part 157, subpart F of the 
Commission’s regulations to perform 
routine activities in connection with the 
future construction, operation and 
maintenance of the proposed pipeline. 
Finally, San Patricio Pipeline requests 
authorization in Docket No. CP05–14–
000 to provide the natural gas 
transportation services on a firm and 
interruptible basis pursuant to section 
7(c) of the NGA and part 284 of the 
Commission’s regulations. Both 
Ingleside and San Patricio Pipeline are 
subsidiaries of Occidental Energy 
Ventures Corp. 

On September 24, 2004, San Patricio 
Pipeline announced the commencement 
of an open season for the purpose of 
obtaining binding commitments for firm 
transportation capacity. San Patricio 
Pipeline states that the construction and 
operation of the pipeline will enable 
new competitively priced supplies of 
natural gas imported through the 
Ingleside LNG terminal to reach markets 
throughout the United States. 

These applications are on file with the 
Commission and open to public 
inspection. These filings are available 
for review at the Commission in the 
Public Reference Room or may be 
viewed on the Commission’s Web site at 

http://www.ferc.gov using the 
‘‘eLibrary’’ link. Enter the docket 
number excluding the last three digits in 
the docket number field to access the 
document. For assistance, please contact 
FERC Online Support at 
FERCOnlineSupport@ferc.gov or toll 
free at (866)208–3676, or for TTY, 
contact (202) 502–8659. Any initial 
questions regarding these applications 
should be directed to Lawrence G. 
Acker, LeBoeuf, Lamb, Greene & 
MacRae, LLP, 1875 Connecticut 
Avenue, NW., Suite 1200, Washington, 
DC 20009–5728. Telephone: (202) 986–
8000, Fax: (202) 986–8102. 

On April 19, 2004 the Commission 
staff granted Ingleside’s request to 
utilize the National Environmental 
Policy Act (NEPA) Pre-Filing Process 
and assigned Docket No. PF04–9–000 to 
staff activities involving Ingleside. The 
San Patricio Pipeline was also assessed 
in the NEPA pre-file process in Docket 
No. PF04–9–000. Now, as of the filing 
of Ingleside’s and San Patricio 
Pipeline’s applications on October 25, 
2004, the NEPA Pre-Filing Process for 
those projects has ended. From this time 
forward, Ingleside’s and San Patricio 
Pipeline’s proceeding will be conducted 
in Docket Nos. CP05–13–000, et. al, as 
noted in the caption of this Notice. 

There are two ways to become 
involved in the Commission’s review of 
this project. First, any person wishing to 
obtain legal status by becoming a party 
to the proceedings for this project 
should, on or before the comment date 
listed below, file with the Federal 
Energy Regulatory Commission, 888 
First Street, NE., Washington, DC 20426, 
a motion to intervene in accordance 
with the requirements of the 
Commission’s Rules of Practice and 
Procedure (18 CFR 385.214 or 385.211) 
and the Regulations under the NGA (18 
CFR 157.10). A person obtaining party 
status will be placed on the service list 
maintained by the Secretary of the 
Commission and will receive copies of 
all documents filed by the applicant and 
by all other parties. A party must submit 
14 copies of this filing and all 
subsequent filings made with the 
Commission and must mail a copy of all 
filing to the applicant and to every other 
party in the proceeding. Only parties to 
the proceeding can ask for court review 
of Commission orders in the proceeding. 

However, other persons do not have 
to intervene in order to have comments 
considered. The second way to 
participate is by filing with the 
Secretary of the Commission, as soon as 
possible, an original and two copies of 
comments in support of or in opposition 
to this project. The Commission will 
consider these comments in 
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determining the appropriate action to be 
taken, but the filing of a comment alone 
will not serve to make the filer a party 
to the proceeding. The Commission’s 
rules require that persons filing 
comments in opposition to this project 
provide copies of their protests only to 
the party or parties directly involved in 
the protest. 

Persons may also wish to comment 
further only on the environmental 
review of this project. Environmental 
commenters will be placed on the 
Commission’s environmental mailing 
list, will receive copies of 
environmental documents issued by the 
Commission, and will be notified of 
meetings associated with the 
Commission’s environmental review 
process. Those persons, organizations, 
and agencies who submitted comments 
during the NEPA Pre-Filing Process in 
Docket No. PF04–9–000 are already on 
the Commission staff’s environmental 
mailing list for the proceeding in the 
above dockets and may file additional 
comments on or before the below listed 
comment date. Environmental 
commenters will not be required to 
serve copies of filed documents on all 
other parties. However, environmental 
commenters are also not parties to the 
proceeding and will not receive copies 
of all documents filed by other parties 
or non-environmental documents issued 
by the Commission. Further, they will 
not have the right to seek court review 
of any final order by Commission in this 
proceeding. 

The Commission strongly encourages 
electronic filings of comments, protests, 
and interventions via the Internet in lieu 
of paper. See 18 CFR 385.2001(a)(1)(iii) 
and the instructions on the 
Commission’s Web site (http://
www.ferc.gov) under the ‘‘e-Filing’’ link. 

Comment Date: November 23, 2004.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3090 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP04–274–005] 

Kern River Gas Transmission 
Company; Notice of Tariff Filing 

November 2, 2004. 
Take notice that on October 25, 2004, 

Kern River Gas Transmission Company 
(Kern River) tendered for filing as part 
of its FERC Gas Tariff, Second Revised 

Volume No. 1, the following tariff 
sheets:

Effective November 1, 2004 

Second Substitute Ninth Revised Sheet No. 
5–A 

Effective January 1, 2005 

Second Substitute Tenth Revised Sheet No. 
5–A

Kern River States that the purpose of 
this filing is to make a correction to the 
footnote on Sheet No. 5–A that sets forth 
the electric compressor fuel surcharges 
applicable to shippers receiving 
incremental rate service on Kern River’s 
2003 expansion project. 

Kern River states that it has served a 
copy of this filing upon each person 
designated on the official service list 
compiled by the Secretary in this 
proceeding. 

Any person desiring to protest this 
filing must file in accordance with Rule 
211 of the Commission’s Rules of 
Practice and Procedure (18 CFR 
385.211). Protests to this filing will be 
considered by the Commission in 
determining the appropriate action to be 
taken, but will not serve to make 
protestants parties to the proceeding. 
Such protests must be filed in 
accordance with the provisions of 
Section 154.210 of the Commission’s 
regulations (18 CFR 154.210). Anyone 
filing a protest must serve a copy of that 
document on all the parties to the 
proceeding. 

The Commission encourages 
electronic submission of protests in lieu 
of paper using the ‘‘eFiling’’ link at 
http://www.ferc.gov. Persons unable to 
file electronically should submit an 
original and 14 copies of the protest to 
the Federal Energy Regulatory 
Commission, 888 First Street, NE., 
Washington, DC 20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3096 Filed 11–9–04; 8:45 am] 

BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–58–000] 

Mississippi Canyon Gas Pipeline, LLC; 
Notice of Proposed Changes in FERC 
Gas Tariff 

November 2, 2004. 
Take notice that on November 1, 

2004, Mississippi Canyon Gas Pipeline, 
LLC (MCGP) tendered for filing as part 
of its FERC Gas Tariff, First Revised 
Volume No. 1, the following tariff sheets 
to become effective December 1, 2004:
Fourth Revised Sheet No. 2, 
Third Revised Sheet No. 55, 
First Revised Sheet No. 143, 
First Revised Sheet No. 144.

MCGP states that the above-referenced 
tariff sheets are being filed in 
accordance with section 154.204 of the 
Commission’s regulations in order to 
make minor conformation changes to its 
tariff to reflect the requirements of 
Order No. 2004 et seq. and the 
Standards of Conduct regulations 
pursuant to part 358 of the 
Commission’s regulations, 18 CFR part 
358. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
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‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please email 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3114 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–49–000] 

National Fuel Gas Supply Corporation; 
Notice of Tariff Filing 

November 2, 2004. 
Take notice that on October 29, 2004, 

National Fuel Gas Supply Corporation 
(National) tendered for filing as part of 
its FERC Gas Tariff, Fourth Revised 
Volume No. 1, Sixty Ninth Revised 
Sheet No. 9, to become effective 
November 1, 2004. 

National states that Article II, sections 
1 and 2 of the settlement provide that 
National will recalculate the maximum 
Interruptible Gathering (IG) rate semi-
annually and monthly. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 

Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3089 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP99–176–104] 

Natural Gas Pipeline Company of 
America; Notice of Negotiated Rate 

November 2, 2004. 
Take notice that on November 1, 

2004, Natural Gas Pipeline Company of 
America (Natural Gas) tendered for 
filing as part of its FERC Gas Tariff, 
Sixth Revised Volume No. 1, the 
following tariff sheets, to become 
effective November 1, 2004:
First Revised Sheet No. 26W.16 
First Revised Sheet No. 26W.17 
First Revised Sheet No. 26W.18 
First Revised Sheet No. 26W. 19

Natural states that the purpose of the 
filing is to reflect the second 
amendment to the existing Firm 
Transportation Negotiated Rate 
Agreement between Natural Gas and 
Northern Indiana Public Service 
Company dated August 8, 2002, as 
amended. 

Natural Gas states that copies of its 
filing are being mailed to all parties set 
out on the Commission’s official service 
list in Docket No. RP99–176. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 

the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3120 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–55–000] 

Nautilus Pipeline Company, L.L.C.; 
Notice of Proposed Changes in FERC 
Gas Tariff 

November 2, 2004. 
Take notice that on November 1, 

2004, Nautilus Pipeline Company, 
L.L.C. (Nautilus) tendered for filing as 
part of its FERC Gas Tariff, Original 
Volume No. 1, the following tariff sheets 
to become effective December 1, 2004:
Third Revised Sheet No. 2 
Seventh Revised Sheet No. 69 
First Revised Sheet No. 202

Nautilus states that the above-
referenced tariff sheets are being filed in 
accordance with section 154.204 of the 
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Commission’s regulations in order to 
make minor conformation changes to its 
tariff to reflect the requirements of 
Order No. 2004, et seq. and the 
Standards of Conduct regulations 
pursuant to part 358 of the 
Commission’s regulations, 18 CFR part 
358. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please email 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3111 Filed 11–9–04; 8:45 am] 

BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP00–404–016] 

Northern Natural Gas Company; Notice 
of Compliance Filing 

November 2, 2004. 

Take notice that on October 29, 2004, 
Northern Natural Gas Company 
(Northern) tendered for filing to become 
part of its FERC Gas Tariff, Fifth Revised 
Volume No. 12 Substitute First Revised 
Sheet No. 306, with an effective date of 
November 1, 2003. 

Northern states that it is filing the 
above-referenced tariff sheet to provide 
clarity in the definition of scheduled 
volumes which will be eligible for 
DDVC penalty crediting. 

Northern further states that copies of 
the filing have been mailed to each of 
its customers and interested State 
Commissions. 

Any person desiring to protest this 
filing must file in accordance with Rule 
211 of the Commission’s Rules of 
Practice and Procedure (18 CFR 
385.211). Protests to this filing will be 
considered by the Commission in 
determining the appropriate action to be 
taken, but will not serve to make 
protestants parties to the proceeding. 
Such protests must be filed in 
accordance with the provisions of 
Section 154.210 of the Commission’s 
regulations (18 CFR 154.210). Anyone 
filing a protest must serve a copy of that 
document on all the parties to the 
proceeding. 

The Commission encourages 
electronic submission of protests in lieu 
of paper using the ‘‘eFiling’’ link at 
http://www.ferc.gov. Persons unable to 
file electronically should submit an 
original and 14 copies of the protest to 
the Federal Energy Regulatory 
Commission, 888 First Street, NE., 
Washington, DC 20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 

(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3094 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP96–272–054] 

Northern Natural Gas Company; Notice 
of Negotiated Rate 

November 2, 2004. 
Take notice that on October 29, 2004 

Northern Natural Gas Company 
(Northern) tendered for filing to become 
part of its FERC Gas Tariff, Fifth Revised 
Volume No. 1, the following tariff sheets 
proposed to be effective on November 1, 
2004:
35 Revised Sheet No. 66 
29 Revised Sheet No. 66A

Northern states that the above sheets 
are being filed to implement specific 
negotiated rate transactions with 
Conoco Phillips Company and Merrick’s 
Inc. in accordance with the 
Commission’s Policy Statement on 
Alternatives to Traditional Cost-of-
Service Ratemaking for Natural Gas 
Pipelines. 

Northern further states that copies of 
the filing have been mailed to each of 
its customers and interested State 
Commissions. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
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Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3117 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–45–000] 

Southern LNG Inc.; Notice of Proposed 
Changes to FERC Gas Tariff 

November 2, 2004. 
Take notice that on October 29, 2004, 

Southern LNG Inc. (SLNG) tendered for 
filing as part of its FERC Gas Tariff, 
Original Volume No. 1, the following 
revised sheets, to be effective December 
1, 2004:
Tenth Revised Sheet No. 5, 
Tenth Revised Sheet No. 6.

SLNG states that the revised sheets 
are being filed in accordance with 
section 24.2 of the tariff to changes the 
electric power cost adjustment from 
$0.0305/Dth to $0.0203/Dth. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 

filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3101 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP04–276–002] 

Southern Star Central Gas Pipeline, 
Inc.; Notice To Place Suspended Rates 
Into Effect 

November 2, 2004. 
Take notice that on October 29, 2004, 

Southern Star Central Gas Pipeline, Inc. 
(Southern Star) tendered for filing as 
part of its FERC Gas Tariff, Original 
Volume Nos. 1 and 2, the revised tariff 
sheets as listed on Attachment A to the 
filing, to become effective November 1, 
2004. 

Southern Star states that the purpose 
of Southern Star’s instant filing is to 
move the suspended rates and tariff 
provisions into effect on November 1, 
2004, in accordance with the 
Commission’s regulations at 18 CFR 
154.206. Southern Star further states 
that the motion rates have been revised 
pursuant to 18 CFR 154.303(c)(2) to 
exclude the costs associated with 
facilities that will not be in service as of 
October 31, 2004, the end of the test 
period. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed on or before the 
date as indicated below. Anyone filing 
an intervention or protest must serve a 
copy of that document on the Applicant. 
Anyone filing an intervention or protest 
on or before the intervention or protest 
date need not serve motions to intervene 
or protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please email 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659. 

Comment Date: 5 p.m. Eastern Time 
on November 5, 2004.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3097 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–46–000] 

Tennessee Gas Pipeline Company; 
Notice of Tariff Filing 

November 2, 2004. 
Take notice that on October 29, 2004, 

Tennessee Gas Pipeline Company 
(Tennessee) tendered for filing as part of 
its FERC Gas Tariff, Fifth Revised 
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Volume No. 1, Revised Title Page, to be 
made effective on December 1, 2004. 

Tennessee states that the purpose of 
this filing is to change the mailing 
address on the title page of Tennessee’s 
tariff. Tennessee is currently 
consolidating its Houston area office 
locations into one centralized office. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3102 Filed 11–9–04; 8:45 am] 

BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–47–000] 

Tennessee Gas Pipeline Company; 
Notice of Tariff Filing 

November 2, 2004. 
Take notice that on October 29, 2004, 

Tennessee Gas Pipeline Company 
(Tennessee) tendered for filing as part of 
its FERC Gas Tariff, Fifth Revised 
Volume No. 1, Twentieth Revised Sheet 
No. 25 and Ninth Revised Sheet No. 
356, with an effective date of December 
1, 2004. 

Tennessee states that it is tendering 
the revised sheets to make ministerial 
cleanup changes to its tariff that include 
two typographical errors. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 

(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3103 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP96–312–143] 

Tennessee Gas Pipeline Company; 
Notice of Negotiated Rate Filing 

November 2, 2004. 
Take notice that on October 29, 2004, 

Tennessee Gas Pipeline Company 
(Tennessee) tendered for filing and 
approval one amendment to an existing 
negotiated rate letter agreement between 
Tennessee and Tennessee Valley 
Authority. 

Tennessee requests that the 
Commission accept and approve the 
subject negotiated rate letter agreement 
amendment to be effective November 1, 
2004. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
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Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please email 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3118 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP96–359–023] 

Transcontinental Gas Pipe Line 
Corporation; Notice of Negotiated Rate 

November 2, 2004. 
Take notice that on October 27, 2004 

Transcontinental Gas Pipe Line 
Corporation (Transco) tendered for 
filing a copy of an executed service 
agreement amendment that contains a 
revised negotiated daily facilities 
reservation rate surcharge (facilities 
surcharge) under Transco’s Rate 
Schedule FT for the costs of the 
expansion of the U.S. Steel Meter 
Station, a delivery point to PECO Energy 
Company (PECO). The effective date of 
this revised facilities surcharge is 
November 1, 2004. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 

Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3119 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–57–000] 

Trunkline Gas Company, LLC; Notice 
of Revenue Credit Report 

November 2, 2004. 
Take notice that on October 29, 2004, 

Trunkline Gas Company, LLC 
(Trunkline) tendered for filing its 
Annual Interruptible Storage Revenue 
Credit Surcharge Adjustment in 
accordance with section 24 of the 
General Terms and Conditions of its 
FERC Gas Tariff, Third Revised Volume 
No. 1. 

Trunkline states that the purpose of 
this filing is to comply with section 24 
of the General Terms and Conditions of 
its FERC Gas Tariff, which requires that 
at least 30 days prior to the effective 
date of adjustment, Trunkline shall 
make a filing with the Commission to 
reflect the adjustment, if any, required 
to Trunkline’s Base Transportation 
Rates to reflect the result of the 
Interruptible Storage Revenue Credit 
Surcharge adjustment. Trunkline further 
states that no adjustment is required to 
the Base Transportation Rates because 
the Interruptible Storage Revenue Credit 
Surcharge Amount was zero. 

Trunkline states that copies of this 
filing are being served on all affected 
shippers and applicable state regulatory 
agencies. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 

the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed on or before the 
date as indicated below. Anyone filing 
an intervention or protest must serve a 
copy of that document on the Applicant. 
Anyone filing an intervention or protest 
on or before the intervention or protest 
date need not serve motions to intervene 
or protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659. 

Intervention and Protest Date: 5 p.m. 
Eastern Time on November 10, 2004.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3113 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. RP05–44–000] 

Wyoming Interstate Company, Ltd.; 
Notice of Proposed Changes in FERC 
Gas Tariff 

November 2, 2004. 
Take notice that on October 29, 2004, 

Wyoming Interstate Company, Ltd. 
(WIC) tendered for filing as part of its 
FERC Gas Tariff, Second Revised 
Volume No. 2, Fourteenth Revised Sheet 
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No. 4B, to become effective December 1, 
2004. 

WIC states that the tendered tariff 
sheet revises the FL&U reimbursement 
percentages applicable to transportation 
service on WIC’s system. 

WIC states that copies of its filing 
have been sent to all firm customers, 
interruptible customers, and affected 
state commissions. 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed in accordance 
with the provisions of Section 154.210 
of the Commission’s regulations (18 CFR 
154.210). Anyone filing an intervention 
or protest must serve a copy of that 
document on the Applicant. Anyone 
filing an intervention or protest on or 
before the intervention or protest date 
need not serve motions to intervene or 
protests on persons other than the 
Applicant. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3100 Filed 11–9–04; 8:45 am] 

BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. ER04–474–002, et al.] 

PJM Interconnection, L.L.C., et al.; 
Electric Rate and Corporate Filings 

November 1, 2004. 
The following filings have been made 

with the Commission. The filings are 
listed in ascending order within each 
docket classification. 

1. PJM Interconnection, L.L.C. 

[Docket No. ER04–474–002] 

Take notice that, on October 26, 2004, 
Monongahela Power Company, The 
Potomac Edison Company and West 
Penn Power Company, all doing 
business as Allegheny Power, submitted 
a compliance filing pursuant to PJM 
Interconnection, L.L.C., 109 FERC 
¶ 61,030 (2004). 

Allegheny Power states that copies of 
the filing were served on parties on the 
official service list in the above-
captioned proceeding and the interested 
state commission. 

Comment Date: 5 p.m. Eastern Time 
on November 16, 2004. 

2. Portland General Electric Company 

[Docket No. ER04–1204–001] 

Take notice that on October 27, 2004, 
Portland General Electric Company 
(PGE) tendered for filing with the 
Commission, pursuant to 18 CFR 
section 35.13, new and revised tariff 
sheets to its Open Access Transmission 
Tariff (OATT). PGE states that the new 
and revised sheets are intended to 
incorporate the Large Generator 
Interconnection Procedures (LGIP) and 
Large Generator Interconnection 
Agreement (LGIA) issued by the 
Commission in FERC Order No. 2003–
A and make minor corrections from the 
original filing made by the Company on 
September 7, 2004. PGE requests an 
effective date of December 25, 2004. 

PGE states that a copy of this filing 
was supplied to the Public Utility 
Commission of Oregon. 

Comment Date: 5 p.m. Eastern Time 
on November 17, 2004. 

3. Midwest Independent Transmission 
System Operator, Inc. 

[Docket No. ER05–75–000] 

Take notice that on October 27, 2004, 
the Midwest Independent Transmission 
System Operator, Inc. (Midwest ISO) 
submitted an Interconnection and 
Operating Agreement among Superior 
Renewable Energy, LLC, Montana-
Dakota Utilities Co., a Division of MDU 

Resources Group, Inc. and the Midwest 
ISO. 

Midwest ISO states that a copy of this 
filing was served on Superior 
Renewable Energy, LLC and Montana-
Dakota Utilities Co. 

Comment Date: 5 p.m. Eastern Time 
on November 17, 2004. 

4. New York State Electric & Gas 
Corporation 

[Docket No. ER05–76–000] 

Take notice that on October 27, 2004 
New York State Electric & Gas 
Corporation (NYSEG) tendered for filing 
pursuant to section 205 of the Federal 
Power Act and section 35.13 of the 
Commission’s regulations, a supplement 
to Rate Schedule 72 filed with FERC 
corresponding to an Agreement with the 
Municipal Board of the Village of Bath 
(the Village). NYSEG states that this rate 
filing is made pursuant to section 2 (a) 
through (c) of Article IV of the 
December 1, 1977 Facilities Agreement 
between NYSEG and the Village, filed 
with FERC. NYSEG also states that the 
annual charges are revised based on 
data taken from NYSEG’s Annual Report 
to the Federal Energy Regulatory 
Commission (FERC Form 1) for the 
twelve month period ending December 
31, 2003. NYSEG requests an effective 
date of January 1, 2005. 

NYSEG states that copies of the filing 
were served upon the Municipal Board 
of the Village of Bath and the Public 
Service Commission of the State of New 
York. 

Comment Date: 5 p.m. Eastern Time 
on November 17, 2004. 

5. Commonwealth Edison Company 

[Docket No. ER05–78–000] 

Take notice that on October 26, 2004, 
Exelon Corporation, on behalf of its 
subsidiary Commonwealth Edison 
Company, submitted to the Commission 
a Notice of Cancellation for Service 
Agreement No. C1057, under PJM 
L.L.C.’s FERC Electric Tariff, Sixth 
Revised Volume No. 1, with Indeck-
Bourbonnais, L.L.C. Exelon requests an 
effective date of October 7, 2004. 

Exelon states that a Notice of the 
proposed cancellation has been served 
on Indeck-Bourbonnais L.L.C., PJM 
Interconnection, L.L.C. and the Illinois 
Commerce Commission. 

Comment Date: 5 p.m. Eastern Time 
on November 17, 2004. 

6. New York State Electric & Gas 
Corporation 

[Docket No. ER05–79–000] 

Take notice that on October 27, 2004 
New York State Electric & Gas 
Corporation (NYSEG) tendered for filing 
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pursuant to section 205 of the Federal 
Power Act and section 35.13 of the 
Commission regulations, a supplement 
to Rate Schedule 117 filed with FERC 
corresponding to an Agreement with the 
Delaware County Electric Cooperative 
(the Cooperative). NYSEG states that 
this rate filing is made pursuant to 
section 1 (c) and section 3(a) through (c) 
of Article IV of the June 1, 1977 
Facilities Agreement between NYSEG 
and the Cooperative, filed with FERC. 
NYSEG also states that the annual 
charges are revised based on data taken 
from NYSEG’s Annual Report to the 
Commission (FERC Form 1) for the 
twelve month period ending December 
31, 2003. NYSEG requests an effective 
date of January 1, 2005. 

NYSEG states that copies of the filing 
were served upon the Delaware County 
Electric Cooperative, Inc. and the Public 
Service Commission of the State of New 
York. 

Comment Date: 5 p.m. Eastern Time 
on November 17, 2004. 

7. California Independent System 
Operator Corporation 

[Docket No. ER05–80–000] 

Take notice that the California 
Independent System Operator 
Corporation (ISO), on October 27, 2004, 
tendered for filing an unexecuted Meter 
Service Agreement for ISO Metered 
Entities between the ISO and the City of 
Azusa, California (Azusa) for acceptance 
by the Commission. The ISO requests an 
effective date of October 27, 2004. 

The ISO states that this filing has been 
served on Azusa, the California Public 
Utilities Commission, and the parties on 
the official service list in Docket No. 
ER04–667–000. 

Comment Date: 5 p.m. Eastern Time 
on November 17, 2004. 

8. California Independent System 
Operator Corporation 

[Docket No. ER05–81–000] 

Take notice that on October 27, 2004, 
the California Independent System 
Operator Corporation (ISO) tendered for 
filing an amendment (Amendment No. 
3) to revise the Metered Subsystem 
Agreement between the ISO and Silicon 
Valley Power (SVP) for acceptance by 
the Commission. ISO states that the 
purpose of Amendment No. 3 is to 
revise Schedules 1, 14, and 15.1 of the 
Metered Subsystem Agreement to 
include the new Donald Von Raesfeld 
power plant. The ISO requests an 
effective date of October 27, 2004. 

The ISO states that this filing has been 
served on SVP, the California Public 
Utilities Commission, and all entities on 
the official service list for Docket Nos. 

ER02–2321–000, ER04–185–000, and 
ER04–940–000. 

Comment Date: 5 p.m. Eastern Time 
on November 17, 2004. 

9. CalPeak Power—El Cajon, LLC 

[Docket No. ER05–83–000] 

Take notice that on October 27, 2004 
CalPeak Power—El Cajon, LLC (El 
Cajon) submitted modifications to 
certain schedules contained in the 
Reliability Must-Run Service Agreement 
between El Cajon and the California 
Independent System Operator 
Corporation (ISO). 

El Cajon states that copies of the filing 
were served upon the ISO, San Diego 
Gas & Electric Company, the California 
Public Utilities Commission and the 
California Electricity Oversight Board, 
as well as all parties on the official 
service list compiled by the Secretary in 
Docket No. ER04–517–000. 

Comment Date: 5 p.m. Eastern Time 
on November 17, 2004. 

Standard Paragraph 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed on or before the 
comment date. Anyone filing a motion 
to intervene or protest must serve a copy 
of that document on the Applicant and 
all parties to this proceeding. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive e-mail notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please e-mail 
FERCOnlineSupport@ferc.gov, or call 

(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3105 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. ER01–1527–004, et al.] 

Sierra Pacific Power Company, et al.; 
Electric Rate and Corporate Filings 

November 2, 2004. 
The following filings have been made 

with the Commission. The filings are 
listed in ascending order within each 
docket classification. 

1. Sierra Pacific Power Company; 
Nevada Power Company 

[Docket Nos. ER01–1527–004, ER01–1529–
004] 

Take notice that, on October 28, 2004, 
Sierra Pacific Power Company and 
Nevada Power Company (together, 
Sierra) submitted an updated market 
power analysis and revised tariff sheets 
incorporating the Commission’s new 
Market Behavior Rules adopted in the 
Commission’s Order Amending Market-
Based Rate Tariffs and Authorizations 
issued on November 17, 2003 in Docket 
No. EL01–118–000, 107 FERC ¶ 61,018 
(2004). 

Sierra states that copies of the filing 
were served on parties on the official 
service list in the above-captioned 
proceeding. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 

2. Pacific Gas and Electric Company 

[Docket Nos. ER04–688–001, ER04–689–000, 
ER04–690–001, ER04–693–001] 

On October 15, 2004, Pacific Gas and 
Electric Company (PG&E), the Western 
Area Power Administration (Western), 
and the California Independent System 
Operator Corporation (CAISO) filed an 
Offer of Settlement in the above-
referenced proceedings. On October 22, 
2004, PG&E submitted the following 
agreements to complete the Offer of 
Settlement: 

Docket No. ER04–688–001: PG&E Rate 
Schedule FERC No. 231, Original Sheet 
Nos. 1 to 50, CAISO Rate Schedule No. 
51, Original Sheet Nos. 1 to 50. 

Docket No. ER04–689–001: PG&E 
First Revised Rate Schedule FERC No. 
77, First Revised Sheet Nos. 115 to 141. 

Docket No. ER04–690–001: Substitute 
Service Agreement No. 59 under PG&E 
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Electric Tariff, Sixth Revised Volume 
No. 5, Original Sheet Nos. 1 to 107, 
Substitute PG&E Rate Schedule FERC 
No. 228, Original Sheet Nos. 1 to 79, 
Substitute Service Agreement No. 17 
under PG&E Electric Tariff, First 
Revised Volume No. 4, Service 
Agreement No. 63 under PG&E Electric 
Tariff, Sixth Revised Volume No. 5. 

Docket No. ER04–693–001: (As 
corrected by October 27, 2004 filing) 
Substitute Original Sheet Nos. 1, 11, 60 
and 61 to Substitute PG&E Rate 
Schedule FERC No. 229, Substitute 
Original Sheet Nos. 18–21 and 48 to 
CAISO Rate Schedule FERC No. 50. 

Comment Date: 5 p.m. Eastern Time 
on November 12, 2004. 

3. PJM Interconnection, L.L.C. 

[Docket Nos. ER04–1068–003, R04–1074–
002] 

Take notice that on October 28, 2004, 
PJM Interconnection, L.L.C. (PJM), the 
American Electric Power Service 
Corporation, on behalf of Appalachian 
Power Company, Columbus Southern 
Power Company, Indiana Michigan 
Power Company, Kentucky Power 
Company, Kingsport Power Company, 
Ohio Power Company, and Wheeling 
Power Company (AEP), and The Dayton 
Power and Light Company (Dayton) 
submitted a filing in compliance with 
the Commission’s September 28, 2004 
Order, PJM Interconnection, L.L.C., 108 
FERC ¶ 61,318 (2004). PJM requests an 
effective date of October 1, 2004. 

PJM states that copies of the filing 
were served on all PJM members, the 
utility regulatory commissions in the 
PJM region, and all persons on the 
service lists for these proceedings. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 

4. American Electric Power Service 
Corporation 

[Docket No. ER04–1141–001] 

Take notice that on October 28, 2004, 
American Electric Power Service 
Corporation (AEPSC), on behalf of Ohio 
Power Company (Ohio Power) 
submitted changes to tariff Sheet No. 69 
in compliance with the Commission’s 
letter order issued October 15, 2004 in 
Docket No. ER04–1141–000. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 

5. Pacific Gas and Electric Company 

[Docket No. ER05–82–000] 

Take notice that on October 28, 2004, 
Pacific Gas and Electric Company 
(PG&E) submitted its Transmission 
Owner Tariff for the Transmission 
Revenue Balancing Account Adjustment 
rate and the Reliability Services rates. 

PG&E requests an effective date of 
January 1, 2005. 

PG&E states that copies of the filing 
were served upon the California 
Independent System Operator (ISO), 
Scheduling Coordinators registered with 
the ISO, Southern California Edison 
Company, San Diego Gas and Electric 
Company, and California Public 
Utilities Commission, and The Western 
Area Power Administration. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 

6. Pacific Gas and Electric Company 

[Docket No. ER05–84–000] 

Take notice that on October 28, 2004, 
Pacific Gas and Electric Company 
(PG&E) tendered for filing a Letter of 
Agreement (LOA) between PG&E and 
Alameda Power and Telecom (Alameda) 
(collectively, Parties). 

PG&E states that copies of this filing 
were served upon Alameda, the 
California Independent System 
Operator, and the California Public 
Utilities Commission. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 

7. PJM Interconnection, L.L.C. 

[Docket No. ER05–85–000]

Take notice that on October 28, 2004, 
PJM Interconnection, L.L.C. (PJM) and 
Duquesne Light Company (Duquesne 
Light) submitted conforming tariff 
revisions associated with the integration 
of Duquesne Light into the PJM markets 
and tariff on January 1, 2005. 

PJM states that copies of the filing 
were served upon all members of PJM, 
all transmission customers of Duquesne 
Light, and the affected state utility 
commissions. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 

8. PJM Interconnection, L.L.C. 

[Docket No. ER05–86–000] 

Take notice that on October 28, 2004, 
PJM Interconnection, L.L.C. (PJM), 
submitted for filing an executed 
agreement of intent among PJM, 
American Municipal Power-Ohio, Inc. 
as agent for Ohio Municipal Electric 
Generation Agency Joint Venture 5, and 
American Electric Power Service 
Corporation as agent for Ohio Power 
Company. PJM requests an effective date 
of October 4, 2004. 

PJM states that copies of this filing 
were served upon the parties to the 
agreement and the state regulatory 
commissions within the PJM region. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 

9. PJM Interconnection, L.L.C. and 
Virginia Electric and Power Co. 

[Docket No. ER05–87–000] 
Take notice that on October 28, 2004, 

PJM Interconnection, L.L.C. (PJM) and 
Virginia Electric and Power Company 
(Dominion) submitted revised pages to 
the PJM Open Access Transmission 
Tariff and to the Reliability Assurance 
Agreement among Load Serving Entities 
in the PJM South Region associated with 
the integration of Dominion as PJM 
South into the PJM markets and tariff. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 

10. Upper Peninsula Power Company 

[Docket No. ER05–89–000] 
Take notice that on October 28, 2004, 

Upper Peninsula Power Company 
(UPPCO) tendered for filing a rate 
schedule designated as Original Rate 
Schedule FERC No. 53 (Rate Schedule 
No. 53) between UPPCO and PJM 
Interconnection LLC (PJM) and a Notice 
of Cancellation and Order No. 614 
compliant cancellation sheet to 
terminate Rate Schedule No. 53 
(collectively, Cancellation Documents). 
Rate Schedule No. 53 sets forth the 
dates, quantity and rates at which 
UPPCO sold energy to PJM on fourteen 
occasions for the period beginning May 
14, 2004 and ending on July 23, 2004. 
UPPCO also tendered for filing its Tariff 
for Sales to the Midwest Independent 
Transmission System Operator, Inc. and 
PJM Interconnection, L.L.C. (LMP Tariff) 
for prospective sales into the Midwest 
Independent Transmission System 
Operator, Inc. (MISO) and PJM spot 
markets. UPPCO requests an effective 
date of May 14, 2004 for Rate Schedule 
No. 53 and an effective date of July 24, 
2004 for the Cancellation Documents. 
UPPCO further requests an effective 
date of October 29, 2004 for the LMP 
Tariff. 

UPPOC states that copies of the filing 
were served upon PJM, MISO and the 
Michigan Public Service Commission. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 

11. New Millennium Power Partners, 
LLC 

[Docket No. ER05–90–000] 
Take notice that on October 28, 2004, 

New Millennium Power Partners, LLC 
(New Millennium) submitted a Notice of 
Cancellation of FERC Electric Tariff, 
Original Volume No. 1 which was 
accepted for filing and made effective 
May 30, 2003. New Millennium requests 
an effective date of August 16, 2004 for 
the cancellation. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 
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12. Idaho Power Company 

[Docket No. ER05–91–000] 
Take notice that on October 28, 2004, 

Idaho Power Company (Idaho Power) 
submitted a Contract Demand Notice 
relating to an agreement between Idaho 
Power and Seattle City Light, FERC Rate 
Schedule No. 72. Idaho Power requests 
an effective date of January 1, 2005. 

Idaho Power states that copies of the 
filing were served upon Seattle City 
Light. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 

13. PJM Interconnection, L.L.C. 

[Docket No. ER05–93–000] 
Take notice that on October 28, 2004, 

PJM Interconnection, L.L.C. (PJM), 
submitted for filing an interim 
interconnection service agreement 
among PJM, City of Rochelle, Illinois, 
and Commonwealth Edison Company. 
PJM requests an effective date of 
October 1, 2004. 

PJM states that copies of this filing 
were served upon the parties to the 
agreement and the state regulatory 
commissions within the PJM region. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 

14. Virginia Electric and Power 
Company 

[Docket No. ER05–94–000] 
Take notice that on October 28, 2004, 

Virginia Electric and Power Company 
(Dominion Virginia Power) tendered the 
pro forma Facilities Agreement for 
Wholesale Electric Delivery Points 
under its new FERC Rate Schedule No. 
133. Dominion seeks a waiver of the 
sixty day notice period and request an 
effective date concurrent with 
Dominion’s integration into PJM. 

Dominion Virginia Power states that 
copies of the filing were served upon all 
parties on the attachment to its filing. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 

15. Brascan Power St. Lawrence River 
LLC 

[Docket No. ER05–98–000] 
Take notice that on October 28, 2004, 

Brascan Power St. Lawrence River LLC 
(BPSLR) submitted for filing a notice of 
succession informing the Commission 
that, as a result of an immediate 
upstream change in ownership and a 
name change, BPSLR has succeeded to 
Orion Power New York GP II’s FERC 
Electric Rate Schedule No. 1 (Rate 
Schedule), and has proposed revisions 
to its market-based rate schedule to 
reflect the same and to modernize the 
rate schedule’s language so as to give 
BPSLR all the authorizations available 

to other similar entities with market-
based rate authorization. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 

16. PJM Interconnection, L.L.C. 

[Docket Nos. ER05–114–000, ER04–367–004, 
ER04–1068–004] 

Take notice that on October 26, 2004, 
PJM Interconnection, L.L.C. (PJM) filed 
revised sheets to the PJM Open Access 
Transmission Tariff (PJM Tariff) solely 
to reflect the combined effect of two 
recent orders of the Commission 
affecting certain PJM transmission 
service rates. PJM states that its filing 
will conform the filed and posted PJM 
Tariff rates with the rates PJM currently 
is authorized to charge, as the combined 
result of recent Commission orders (1) 
allowing the rates in a proposed 
settlement to be charged on an interim 
basis, pending approval of the 
settlement; and (2) incorporating the 
rates and revenue requirements of two 
new PJM transmission owners in the 
PJM Tariff. PJM requests an effective 
date of October 1, 2004. 

PJM states that copies of the filing 
were served on all PJM members, the 
utility regulatory commissions in the 
PJM region, and all persons on the 
service lists for Docket Nos. ER04–367 
and ER04–1068. 

Comment Date: 5 p.m. Eastern Time 
on November 16, 2004. 

17. Carr Street Generating Station, L.P. 

[Docket Nos. ER05–118–000, ER98–4095–
004] 

Take notice that on October 28, 2004, 
Carr Street Generating Station, L.P. (Carr 
Street) submitted for filing revisions to 
its FERC Electric Tariff, First Revised 
Volume No. 1 (Tariff). Carr Street states 
that it has amended its Tariff in order 
to modernize the Tariff’s language so as 
to give Carr Street all the authorizations 
available to other similar entities with 
market-based rate authorization. Carr 
Street requests an effective date of 
October 29, 2004. 

18. Erie Boulevard Hydropower, L.P. 

[Docket Nos. ER05–131–000, ER99–1764–
005] 

Take notice that on October 28, 2004, 
Erie Boulevard Hydropower, L.P. (Erie) 
submitted for filing revisions to its 
FERC Electric Tariff, First Revised 
Volume No. 1 (Tariff). Erie states that it 
has amended its Tariff in order to 
modernize the Tariff’s language so as to 
give Erie all the authorizations available 
to other similar entities with market-
based rate authorization. Erie requests 
an effective date of October 29, 2004. 

Comment Date: 5 p.m. Eastern Time 
on November 18, 2004. 

Standard Paragraph 

Any person desiring to intervene or to 
protest this filing must file in 
accordance with Rules 211 and 214 of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 
385.214). Protests will be considered by 
the Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a notice of 
intervention or motion to intervene, as 
appropriate. Such notices, motions, or 
protests must be filed on or before the 
comment date. Anyone filing a motion 
to intervene or protest must serve a copy 
of that document on the Applicant and 
all parties to this proceeding. 

The Commission encourages 
electronic submission of protests and 
interventions in lieu of paper using the 
‘‘eFiling’’ link at http://www.ferc.gov. 
Persons unable to file electronically 
should submit an original and 14 copies 
of the protest or intervention to the 
Federal Energy Regulatory Commission, 
888 First Street, NE., Washington, DC 
20426. 

This filing is accessible on-line at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link and is available for 
review in the Commission’s Public 
Reference Room in Washington, DC. 
There is an ‘‘eSubscription’’ link on the 
Web site that enables subscribers to 
receive email notification when a 
document is added to a subscribed 
docket(s). For assistance with any FERC 
Online service, please email 
FERCOnlineSupport@ferc.gov, or call 
(866) 208–3676 (toll free). For TTY, call 
(202) 502–8659.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3106 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

Notice of Application for Amendment 
of License and Soliciting Comments, 
Motions To Intervene, and Protests 

November 2, 2004. 
Take notice that the following 

hydroelectric application has been filed 
with the Commission and is available 
for public inspection: 

a. Application Type: Amendment of 
License. 

b. Project No: 2364–016. 
c. Date Filed: August 31, 2004, 

supplemented October 20, 2004. 
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d. Applicant: Madison Paper 
Industries, Inc. 

e. Name and Location of Project: The 
Abenaki Hydroelectric Project is located 
on the Kennebec River in Somerset 
County, Maine. 

f. Filed Pursuant to: Federal Power 
Act, 16 U.S.C. §§ 791a–825r. 

g. Applicant Contact: Mr. Christopher 
C. Bean, Madison Paper Industries, 
Main Street, PO Box 129, Madison, ME 
04950–0129, (207) 696–1195. 

h. FERC Contact: James Hunter at 
(202) 502–6086. 

i. Deadline for filing comments, 
protests, or motions to intervene: 
December 3, 2004. 

j. Description of Request: Madison 
Paper Industries, as licensee, has filed a 
license amendment application 
proposing to exclude the 3,400-foot-
long, 13.8-kilovolt (kV) transmission 
line connecting the licensee’s ground 
wood mill, adjacent to the Abenaki 
powerhouse, to the licensee’s paper 
mill. The licensee states that the 13.8-
kV line is no longer used for 
transporting power to the utility, 
consequently the point of 
interconnection with the utility’s 
distribution system is at circuit breakers 
B3 and B4 at the ground wood mill. The 
supplement includes a one-line diagram 
supporting the written discussion. 

k. Locations of the Application: A 
copy of the application is available for 
inspection and reproduction at the 
Commission’s Public Reference Room, 
located at 888 First Street, NE, Room 
2A, Washington, DC 20426, or by calling 
(202) 502–8371. This filing may also be 
viewed on the Commission’s Web site at 
http://www.ferc.gov using the 
‘‘eLibrary’’ link. Enter the docket 
number (P–2364) in the docket number 
field to access the document. You may 
also register online at http://
www.ferc.gov/docs-filing/
esubscription.asp to be notified via 
email of new filings and issuances 
related to this or other pending projects. 
For assistance, call 1–866–208–3676 or 
e-mail FERCOnlineSupport@ferc.gov, 
for TTY, call (202) 502–8659. A copy is 
also available for inspection and 
reproduction at the address in item (g) 
above. 

l. Individuals desiring to be included 
on the Commission’s mailing list should 
so indicate by writing to the Secretary 
of the Commission. 

m. Comments, Protests, or Motions to 
Intervene—Anyone may submit 
comments, a protest, or a motion to 
intervene in accordance with the 
requirements of Rules of Practice and 
Procedure, 18 CFR 385.210, .211, .214. 
In determining the appropriate action to 
take, the Commission will consider all 

protests or other comments filed, but 
only those who file a motion to 
intervene in accordance with the 
Commission’s Rules may become a 
party to the proceeding. Any comments, 
protests, or motions to intervene must 
be received on or before the specified 
comment date for the particular 
application. 

n. Filing and Service of Responsive 
Documents—Any filings must bear in 
all capital letters the title 
‘‘COMMENTS’’, ‘‘PROTEST’’, OR 
‘‘MOTION TO INTERVENE’’, as 
applicable, and the Project Number of 
the particular application to which the 
filing refers. All documents (original 
and eight copies) should be filed with: 
Magalie R. Salas, Secretary, Federal 
Energy Regulatory Commission, 888 
First Street, NE., Washington, DC 20426. 
A copy of any motion to intervene must 
also be served upon each representative 
of the Applicant specified in the 
particular application. 

o. Agency Comments—Federal, state, 
and local agencies are invited to file 
comments on the described application. 
A copy of the application may be 
obtained by agencies directly from the 
Applicant. If an agency does not file 
comments within the time specified for 
filing comments, it will be presumed to 
have no comments. One copy of an 
agency’s comments must also be sent to 
the Applicant’s representatives. 

p. Comments, protests and 
interventions may be filed electronically 
via the Internet in lieu of paper. See, 18 
CFR 385.2001(a)(1)(iii) and the 
instructions on the Commission’s Web 
site at http://www.ferc.gov under the ‘‘e-
Filing’’ link. The Commission strongly 
encourages electronic filings.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3092 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

Notice of Application for Transfer of 
License and Soliciting Comments, 
Motions To Intervene, and Protests 

November 2, 2004. 
Take notice that the following 

hydroelectric application has been filed 
with the Commission and is available 
for public inspection: 

a. Application Type: Partial Transfer 
of License. 

b. Project No: 4784–070. 
c. Date Filed: September 22, 2004. 

d. Applicants: Teton Power Funding, 
LLC (Teton)(as successor in interest to 
UtilCo SaleCo, LLC), DaimlerChrysler 
Services North America LLC 
(DaimlerChrysler), and Topsham Hydro 
Partners Limited Partnership 
(Topsham). 

e. Name and Location of Project: The 
Pejepscot Hydroelectric Project is 
located on the Androscoggin River in 
the town of Topsham, in Sagadahoc, 
Cumberland and Androscoggin 
Counties, Maine. 

f. Filed Pursuant to: Federal Power 
Act, 16 U.S.C. 791(a)–825(r). 

g. Applicant Contacts: For Teton: 
Daniel R. Revers c/o ArcLight Capitol 
Partners, LLC, 200 Claredon Street, 
Boston, MA 02117, (617) 531–6300. 
Margaret A. Moore, Van Ness Feldman, 
PC, 1050 Thomas Jefferson Street, NW, 
Washington, DC 20007, (202) 298–1800, 
For DaimlerChrysler: Richard Cozart, 
501 Merritt 7, 5th Floor, Norwalk, CT 
06851, (203) 845–7300. William D. 
DeGrandis, William P. Scharfenberg, 
Paul, Hastings, Janofsky & Walker LLP, 
1299 Pennsylvania Ave., 10th Floor, 
Washington, DC 20004–2400, (202) 508–
9500. For Topsham: Charles N. Lucas, 
7301 East Sundance, Suite D102, P.O. 
Box 2244, Carefree, AZ 85377, (952) 
545–0975. Patrick J. Scully, Bernstein, 
Shur, Sawyer & Nelson, 100 Middle 
Street, PO Box 9729, Portland, ME 
04104, (207) 774–1200. 

h. FERC Contact: Lynn R. Miles (202) 
502–8763. 

i. Deadline for filing comments, 
protests, and motions to intervene: 
December 3, 2004. 

All documents (original and eight 
copies) should be filed with: Magalie R. 
Salas, Secretary, Federal Energy 
Regulatory Commission, 888 First 
Street, NE, Washington, DC 20426. 
Comments, protests, and interventions 
may be filed electronically via the 
Internet in lieu of paper; see 18 CFR 
385.2001(a)(1)(iii) and the instructions 
on the Commission’s web site under the 
‘‘e-Filing’’ link. The Commission 
strongly encourages electronic filings. 
Please include the project number (P–
4784–070) on any comments or motions 
filed. 

The Commission’s Rules of Practice 
and Procedure require all interveners 
filing a document with the Commission 
to serve a copy of that document on 
each person in the official service list 
for the project. Further, if an intervener 
files comments or documents with the 
Commission relating to the merits of an 
issue that may affect the responsibilities 
of a particular resource agency, they 
must also serve a copy of the documents 
on that resource agency. 
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j. Description of Application: Teton, 
DaimlerChrysler, and Topsham 
(collectively, the Applicants) jointly 
submitted an application pursuant to 
Section 8 of the Federal Power Act 
seeking authorization for the partial 
transfer of the license for the Pejepscot 
Project, No. 4784 to reflect the 
reorganization in which UtilCo SaleCo, 
LLC was absorbed by Teton, its owner. 

k. This filing is available for review at 
the Commission in the Public Reference 
Room or may be viewed on the 
Commission’s Web site at http://
www.ferc.gov using the ‘‘FERRIS’’ link. 
Enter the project number excluding the 
last three digits (P–4784) in the docket 
number field to access the document. 
For online assistance, contact 
FERCOnlineSupport@ferc.gov or call 
toll-free (866) 208–3676, for TTY, call 
(202) 502–8659. A copy is also available 
for inspection and reproduction at the 
addresses in item g. above. 

l. Individuals desiring to be included 
on the Commission’s mailing list should 
so indicate by writing to the Secretary 
of the Commission. 

m. Comments, Protests, or Motions to 
Intervene: Anyone may submit 
comments, a protest, or a motion to 
intervene in accordance with the 
requirements of Rules of Practice and 
Procedure, 18 CFR 385.210, 385.211, 
385.214. In determining the appropriate 
action to take, the Commission will 
consider all protests or other comments 
filed, but only those who file a motion 
to intervene in accordance with the 
Commission’s Rules may become a 
party to the proceeding. Any comments, 
protests, or motions to intervene must 
be received on or before the specified 
comment date for the particular 
application. 

n. Filing and Service of Responsive 
Documents: Any filings must bear in all 
capital letters the title ‘‘COMMENTS’’, 
‘‘PROTEST’’, OR ‘‘MOTION TO 
INTERVENE’’, as applicable, and the 
Project Number of the particular 
application to which the filing refers. 
Any of the above-named documents 
must be filed by providing the original 
and the number of copies provided by 
the Commission’s regulations to: The 
Secretary, Federal Energy Regulatory 
Commission, 888 First Street, NE, 
Washington, DC 20426. A copy of any 
motion to intervene must also be served 
upon each representative of the 
Applicant specified in the particular 
application. 

o. Agency Comments: Federal, state, 
and local agencies are invited to file 
comments on the described application. 
A copy of the application may be 
obtained by agencies directly from the 
Applicant. If an agency does not file 

comments within the time specified for 
filing comments, it will be presumed to 
have no comments. One copy of an 
agency’s comments must also be sent to 
the Applicant’s representatives.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3093 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

DEPARTMENT OF ENERGY

Federal Energy Regulatory 
Commission 

[Docket No. ER02–2001–000] 

Electric Quarterly Reports; Notice of 
Electric Quarterly Reports Regional 
Outreach Meeting 

November 2, 2004. 
The FERC Electric Quarterly Reports 

(EQR) staff has scheduled a regional 
outreach meeting to be held in 
conjunction with a PJM EQR data 
mapping session. On Monday, 
November 15, 2004, FERC EQR staff will 
hold an EQR Outreach Session for PJM 
filers in conjunction with a meeting 
hosted by the PJM ISO the next day. 
Both meetings will be held at the 
Wyndham Wilmington Hotel in 
Wilmington, DE. The FERC EQR 
Outreach Session will run from 1 p.m. 
to 5 p.m. (EST) on Monday. FERC EQR 
staff will discuss general ISO data 
mapping issues and address any other 
EQR questions or problems that filers 
have. Tuesday’s PJM EQR Data Mapping 
meeting will address the details of 
mapping PJM settlement items to EQR 
product names. Interested individuals 
should bring someone from their 
company who is familiar with the PJM 
operations and settlement statements. 

Participants should register for each 
meeting separately. Those who would 
like to participate in the November 15th 
FERC EQR Outreach Session are asked 
to register online at FERC by Thursday, 
November 11, 2004, at http://
www.ferc.gov/whats-new/registration/
eqr-1115-form.asp. Registration 
information for the November 16th PJM 
EQR Data Mapping meeting can be 
found at http://www.pjm.com/
committees/form-eqrom-attend.html. 

Persons wishing to file comments may 
do so under the above-captioned Docket 
Number. Those filings will be available 
for review at the Commission or may be 
viewed on the Commission’s Web site at 
http://www.ferc.gov, using the 
‘‘eLibrary’’ link. For assistance, contact 
FERC Online Support at 
FERCOnlineSupport@ferc.gov or via 

phone at (866) 208–3676 (toll-free). For 
TTY, contact (202) 502–8659. 

For additional information, please 
contact Mark Blazejowski of FERC’s 
Office of Market Oversight and 
Investigations at (202) 502–6055 or by e-
mail, mark.blazejowski@ferc.gov.

Magalie R. Salas, 
Secretary.
[FR Doc. E4–3091 Filed 11–9–04; 8:45 am] 
BILLING CODE 6717–01–P

ENVIRONMENTAL PROTECTION 
AGENCY 

[OPP–2004–0280; FRL–7675–1] 

Pesticide Safety Program for 
Agricultural Workers, Pesticide 
Handlers and Health Providers; Notice 
of Funds Availability

AGENCY: Environmental Protection 
Agency (EPA).
ACTION: Notice.

SUMMARY: EPA’s Office of Pesticide 
Programs (OPP) is soliciting proposals 
for financial assistance to support a 
continuing national and international 
pesticide safety program to analyze 
occupational safety programs and 
information for agricultural workers, 
pesticide providers, and health 
professionals to reduce exposure to 
pesticides. As part of this program, the 
grantee will analyze the current status of 
private and public programs on 
pesticide safety, conduct outreach 
meetings with experts from the 
agricultural community to assess needs 
and develop education and training 
programs, outreach materials and 
improved hazard communications for 
pesticide applicators, agricultural 
workers, health providers, growers and 
local, state, national and international 
organizations, and government agencies. 
The total funding available for award in 
FY 2005, which represents funding set 
aside in FY 2004, is expected to be 
approximately $600,000. At the 
conclusion of the first 1 year period of 
performance and, based on the 
availability of future funding, 
incremental funding of up to $600,000 
may be made available for each year 
allowing the project to continue for a 
total of five periods of performance 
(approximately 5 years) and with a total 
potential funding of up to $3,000,000 for 
the 5–year period, depending on need 
and the Agency budget in outlying 
years.
DATES: Applications must be received 
by EPA on or before December 27, 2004.
ADDRESSES: Applications may be 
submitted by mail, fax, or electronically. 
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Please follow the detailed instructions 
provided in Unit IV. of the 
SUPPLEMENTARY INFORMATION.
FOR FURTHER INFORMATION CONTACT: 
Carol Parker, Field and External Affairs 
Division (7506C), Office of Pesticide 
Programs, Environmental Protection 
Agency, 1200 Pennsylvania Ave., NW., 
Washington, DC 20460–0001; telephone 
number: (703) 305–6458; fax number: 
(703) 308–2962; e-mail address: 
parker.carol@epa.gov.
SUPPLEMENTARY INFORMATION: The 
following listing provides certain key 
information concerning the funding 
opportunity. 

• Federal agency name: 
Environmental Protection Agency 
(EPA). 

• Funding opportunity title: 
Pesticide Safety Program for 
Agricultural Workers, Pesticide 
Handlers and Health Providers. 

• Funding opportunity number: 
OPP–002. 

• Announcement type: The initial 
announcement of a funding 
opportunity. 

• Catalog of Federal Domestic 
Assistance (CFCA) number: This 
program is included in the Catalog of 
Federal Domestic Assistance under 
number 66.716 at http://www.cfda.gov. 

• Dates: Applications must be 
received by EPA on or before December 
27, 2004. 

I. Funding Opportunity Description 

A. Authority 
EPA expects to enter into cooperative 

agreements under the authority 
provided in FIFRA section 20 which 
authorizes the Agency to issue grants or 
cooperative agreements for research, 
public education, training, monitoring, 
demonstration and studies. Regulations 
governing these cooperative agreements 
are found at 40 CFR part 30 for 
institutions of higher education, 
colleges and universities, and non-profit 
organizations, and 40 CFR part 31 for 
states and local governments. In 
addition, the provisions in 40 CFR part 
32, governing government wide 
debarment and suspension; and the 
provisions in 40 CFR part 34, regarding 
restrictions on lobbying apply. All costs 
incurred under this program must be 
allowable under the applicable OMB 
Cost Circulars: A-87 (states and local 
governments), A-122 (nonprofit 
organizations), or A-21 (universities). 
Copies of these circulars can be found 
athttp://www.whitehouse.gov/omb/
circulars/. In accordance with EPA 
policy and the OMB circulars, as 
appropriate, any recipient of funding 
must agree not to use assistance funds 

for lobbying, fund-raising, or political 
activities (e.g., lobbying members of 
Congress or lobbying for other Federal 
grants, cooperative agreements, or 
contracts). See 40 CFR part 34. 

B. Program Description 
1. Purpose and scope. The 

cooperative agreement awarded under 
this program is intended to provide 
financial assistance to support a 
continuing project to work with a wide 
spectrum of agricultural stakeholders 
and pesticide safety education and 
training experts to continue research, 
assessment and development of 
improved pesticide safety programs for 
agricultural workers, pesticide handlers 
and health providers to reduce 
exposures to the hazards of pesticides. 

Under this new cooperative 
agreement, experience and expertise in 
bringing together a broad external 
network of key agricultural experts and 
interests is critical to developing more 
effective pesticide safety programs on 
local, state, national and international 
levels. Working with a wide spectrum of 
environmental and agricultural 
representatives will also help address 
the General Accounting Office reports 
urging EPA to improve its outreach and 
involvement with stakeholder 
organizations. Experience and expertise 
in working with state agencies, 
farmworker, grower, commodity and 
health organizations, the Cooperative 
Extension Service, the agricultural 
chemical industry, and other members 
of the agricultural community to assess 
key components in the area of worker 
and handler training, hazardous 
communication, and health is critical to 
the success of this project. The 
cooperative agreement will also work 
with the stakeholders and experts in 
creating effective model pesticide safety 
programs and materials for farmworkers, 
their families, pesticide handlers, and 
health care providers. 

Activities to be funded: In working 
with a wide spectrum of agricultural 
experts and stakeholders, the 
cooperative agreement will fund the 
continued development of improved 
national and international pesticide 
safety training and education programs 
to reduce exposure to the hazards of 
pesticides. Key activities to be funded 
under this cooperative agreement are: 

a. Assessment and development of 
model state and national training 
programs and materials on agricultural 
worker safety, working with growers, 
farmworker organizations, and state 
agencies, that would serve as a national 
model for states across the country. 

b. Work with experts on pesticide 
applicator safety to develop model 

pesticide safety and training programs, 
materials and core examinations for 
mixers, loaders, and applicators of 
agricultural pesticides. 

c. Work with Canadian and Mexican 
environmental and agricultural agencies 
and organizations, pesticide producers, 
and other members of the international 
agricultural pesticide safety community 
to analyze existing safety training and 
educational programs for pesticide 
handlers and agricultural workers and 
develop standard models that would 
provide improved training across 
borders. 

d. Work cooperatively with a broad 
range of agricultural interests at the 
state, national, and international level to 
assess hazard communications programs 
and develop a model program which 
would provide additional information 
on specific pesticide hazards. 

e. Working with key members of the 
health care provider network of medical 
providers, including experts and 
representatives from migrant and rural 
health care clinics, hospitals, medical 
colleges and universities, state and 
national medical educators, and others 
to transform recommendations for 
prevention and improved identification 
and treatment of pesticide illnesses into 
model education and training programs 
and materials. 

f. Based on recommendations from 
new analysis of worker and applicator 
safety training programs, hazardous 
communication efforts, health provider 
needs, grower and commodity interests, 
and state and local programs, develop 
additional pesticide safety materials and 
projects to reduce risks from pesticide 
hazards. 

This program will further Agency 
efforts under the Federal Insecticide, 
Fungicide, and Rodenticide Act 
(FIFRA), (7 U.S.C. 136w) to reduce the 
risk of pesticide poisonings and injuries 
among agricultural workers, handlers of 
agricultural pesticides, and the public 
by providing essential training about the 
potential hazards associated with 
pesticide chemicals and how to reduce 
those risks. 

2. Goal and objectives. Through the 
cooperative agreement sought under this 
solicitation for the Pesticide Safety 
Program for Agricultural Workers, 
Pesticide Handlers and Health 
Providers, EPA intends to work with an 
organization that has experience and 
expertise in bringing together diverse 
members of the agricultural pesticide 
safety community to develop and 
improve pesticide safety programs for 
protecting farmworkers and pesticide 
applicators from the hazards of 
pesticides, and to support the Health 
Care Provider’s Initiative. 
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The objective of this program is to 
bring together experts and 
representatives from a wide spectrum of 
the agricultural community on local, 
state, national, and international levels 
through conferences, meetings, and 
continuing workgroups to develop 
model pesticide safety programs and 
materials for farmworkers, pesticide 
handlers, and health professionals to 
reduce risks from exposure to the 
hazards of pesticides. Meeting and 
coordinating with pesticide safety 
education and training leaders and 
agricultural stakeholders will help to 
develop effective programs and 
materials through identifying technical 
experts, providing review and oversight 
of materials and pilot programs as they 
are developed and pilot tested. 

3. History. In August of 1992, EPA’s 
Worker Protection Standard (WPS) (40 
CFR part 170) was published to require 
actions to reduce the risk of pesticide 
poisonings and injuries among 
agricultural workers and pesticide 
handlers. The WPS offers protections to 
more than3c million agricultural 
workers who work with pesticides at 
more than 560,000 workplaces on farms, 
forests, nurseries, and greenhouses. The 
WPS contains requirements for 
pesticide safety training, notification of 
pesticide applications, use of personal 
protective equipment, restricted entry 
intervals following pesticide 
application, decontamination supplies, 
and emergency medical assistance. 
Also, in August of 1992, EPA proposed 
a Notice of Proposed Rulemaking to 
develop requirements for 
communicating hazard information 
about pesticides to workers. EPA has 
never published that final rule. A 
national assessment to evaluate the WPS 
is complete and the results have 
contributed to developing pilot 
programs aimed at reducing some of the 
obstacles to effective pesticide safety 
training, education, and hazard 
communications. 

In addition to the WPS, EPA’s 
Certification of Pesticide Applicators 
(40 CFR part 171) has been in effect 
since 1974. EPA’s Pesticide Applicator 
Certification and Training Program 
provides pesticide applicators with the 
knowledge and ability to use pesticides 
safely and effectively. Pesticide 
applicators are trained by state 
Cooperative Extension Service pesticide 
applicator training programs and are 
certified by pesticide State Lead 
Agencies. 

EPA regulations require that 
applicators be certified as competent to 
applyrestricted use pesticides in 
accordance with national standards. 
Certification programs are conducted by 

states, territories, and tribes in 
accordance with these national 
standards. Training of certified 
applicators covers safe pesticides use as 
well as environmental issues such as 
endangered species and water quality 
protection. More than one million 
applicators are currently certified 
nationwide, including more than 
900,000 private applicators and about 
350,000 commercial applicators. 
Recommendations from meetings and 
ongoing workgroups of national and 
international pesticide safety education 
and training experts have resulted in 
recommendations to improve the 
education and training programs. 
Programs are underway to continue the 
development of improved and model 
programs and materials for pesticide 
handlers and their trainers, including 
certified applicators. 

In addition to assessments of the 
Worker Protection and Certification and 
Training Programs, a new initiative 
created by the EPA and the National 
Environmental Education & Training 
Foundation (NEETF) in collaboration 
with other Federal agencies and 
professional associations of health care 
providers was launched in 1999. The 
Health Care Providers Initiative is aimed 
at incorporating pesticide information 
into the education and practice of health 
care providers. The goal is to improve 
the recognition, diagnosis, management, 
and prevention of adverse health effects 
from pesticide exposures in agricultural 
areas. 

In 2001, OPP funded a cooperative 
agreement with the Agricultural 
Research Institute now the Council for 
Agricultural Science and Technology in 
response to a growing concern among 
members of the agricultural community 
that there was a need to research, assess, 
and develop improved programs and 
materials for farmworkers, pesticide 
handlers, and health care providers, 
both nationally and internationally. A 
key component to the success of the 
program was bringing together a wide 
spectrum of agricultural stakeholders 
and pesticide safety educators and 
training experts to ensure that the 
programs were workable for all aspects 
of the affected agricultural community. 

To continue a comprehensive national 
and international pesticide safety 
project to research, analyze, and 
develop improved pesticides safety 
programs and information for 
agricultural workers, pesticide handlers, 
and health providers, EPA is soliciting 
applications from non-profit 
organizations, institutions, or agencies 
with expertise in bringing together a 
wide spectrum of agricultural technical 
and scientific experts in pesticide safety 

education and training of farmworkers, 
pesticide handlers, and rural health care 
providers. Applicants should be non-
profit organizations, institutions or 
agencies with abilities in agricultural 
pesticide safety education and training 
programs, have experience and 
expertise in bringing together diverse 
agricultural stakeholders, and have 
background in agricultural pesticide 
safety education, science, research, and 
technology. 

This document outlines the 
application requirements and 
procedures for the Pesticide Safety 
Program for Agricultural Workers, 
Pesticide Handlers and Health 
Providers. 

II. Award Information 
The funding for the selected award 

project is in the form of a cooperative 
agreement awarded under FIFRA 
section 20. 

The total funding available for award 
in FY 2005 represents funding set aside 
in FY 2004 and is expected to be 
approximately $600,000. At the 
conclusion of the first 1 year period of 
performance, incremental funding of up 
to $600,000 may be made available for 
each subsequent year, depending on 
need and the Agency budget in outlying 
years, which would allow the project to 
continue for a total of 5 periods of 
performance (approximately 5 years) 
and totaling up to $3,000,000 for the5–
year period. 

Should additional funding become 
available for award based on the Agency 
budget in those outlying years, the 
Agency may make available additional 
funds under the cooperative agreement 
granted based on the solicitation and in 
accordance with the final selection 
process, without further notice of 
competition during the first year after 
the competition award. 

III. Eligibility Information 
1. Threshold eligibility factors. To be 

eligible for consideration, applicants 
must meet all of the following criteria. 
Failure to meet the following criteria 
will result in the automatic 
disqualification for consideration of the 
proposal for funding: 

• Be an applicant who is eligible to 
receive funding under this 
announcement, including states, U.S. 
territories or possessions, federally 
recognized Tribal governments and 
organizations, public and private 
universities and colleges, hospitals, 
laboratories, other public or private 
nonprofit institutions, and individuals. 
Non-profit organizations described in 
section 501(c)(4) of the Internal Revenue 
Code that engage in lobbying activities 
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as defined in section 3 of the Lobbying 
Disclosure Action of 1995 are not 
eligible to apply. Eligible applicants 
may include: Agricultural, 
environmental, health, and educational 
organizations and agencies, colleges or 
universities, the Cooperative Extension 
Service and other public or non-profit 
agencies, authorities, institutions, 
organizations, individuals, or other 
qualified entities working in agricultural 
science, technology, research, training, 
safety, education, and communications. 
Applicants with broad reaches into the 
diverse interests of the agricultural 
community, including farmworkers, 
farmworker families, pesticide handlers, 
health providers, growers, the 
Cooperative Extension Service, state, 
national and international agriculture, 
environment, labor and occupational 
health, rural and migrant health, 
education agencies are eligible. 

• The proposal must address all of 
the qualifications in the high priority 
areas for consideration under Unit 
III.2.a-f. 

• The proposal must address all of 
the activities to be funded, under Unit 
I.B.1.a-f. 

• The proposal must meet all format 
and content requirements contained 
under Unit IV. 

The proposal must comply with the 
directions for submittal contained in 
Unit IV. 

2. Eligibility criteria. Applicants must 
demonstrate ability, experience and/or 
expertise in the following high priority 
areas for consideration. Applicants will 
be evaluated on the following criteria: 

a. Expertise and experience in 
bringing together a broad spectrum of 
agricultural experts to work together to 
analyze and develop improved pesticide 
safety education and training materials 
for agricultural workers, pesticide 
handlers, and health providers. 
Applicants must demonstrate 
experience and ability in working with 
a broad spectrum of agricultural 
interests to analyze and develop 
improved pesticide safety training, 
education and communications 
programs and materials for farmworkers 
and their families, pesticide handlers 
and health providers. 

b. Ability and experience in working 
with widely diverse agricultural experts 
and representatives. Applicant must 
demonstrate the ability to work with the 
full range of agricultural, 
environmental, labor, health and 
education agencies and organizations, 
including those representing 
farmworkers, growers, commodity 
groups, migrant health clinics, migrant 
education, cooperative extension 

service, pesticide producers, and 
agricultural labor. 

c. Expertise and experience in 
formulating pesticide safety programs 
and materials from the state to 
international levels. Applicant must 
demonstrate ability in working with 
agricultural interests and 
representatives at multiple levels, 
including state, national and 
international, to develop improved 
pesticide safety education and training 
programs. 

d. Ability to identify and employ 
experts to develop improved programs 
and materials. Applicant must 
demonstrate ability to identify and 
employ experts to develop education 
and training pesticide safety programs 
for trainers, farmworkers and their 
families, pesticide applicators, and 
others. This would include 
development of materials, pilot testing 
of programs and materials. 

e. Expertise in organizing conferences 
and work groups. Applicant must 
demonstrate ability to organize working 
conferences with continuing 
workgroups with goals of turning 
assessments and recommendations into 
programs and materials to improve 
pesticide safety education and training 
for agricultural workers, their families, 
pesticide handlers, and other members 
of the agricultural community. 

f. Ability to pilot test new programs 
and materials to finalize model 
programs. Applicant must demonstrate 
experience or expertise in pilot testing 
model programs for effectiveness in 
reaching agricultural workers, pesticide 
handlers, and/or their trainers. 

3. Cost sharing or matching. There are 
no cost share requirements for this 
project. However, matching funds are 
encouraged. 

IV. Application and Submission 
Information 

1. Address to request proposal 
package. Carol Parker, Field and 
External Affairs Division (7506C), Office 
of Pesticide Programs, Environmental 
Protection Agency, 1200 Pennsylvania 
Ave., NW., Washington, DC 20460–
0001. 

2. Content and form of application 
submission. Proposals must be 
typewritten, double spaced in 12 point 
or larger print using 8.5 x 11 inch paper 
with minimum 1 inch horizontal and 
vertical margins. Pages must be 
numbered in order starting with the 
cover page and continuing through the 
appendices. One original and one 
electronic copy (e-mail or disk) is 
required. 

All proposals must include: 

• Completed Standard Form SF 
424*, Application for Federal 
Assistance. Please include organization 
fax number and e-mail address. The 
application forms are available on line 
at http://www.epa.gov/ogd/grants/
how_to_apply.htm. 

• Completed Section B--Budget 
Categories, on page 1 of Standard Form 
SF 424A* (see allowable costs 
discussion below). Blank forms may be 
located athttp://www.epa.gov/ogd/
grants/how_to_apply.htm. 

• Detailed itemization of the 
amounts budgeted by individual Object 
Class Categories (see allowable costs 
discussion below). 

• Statement regarding whether this 
proposal is a continuation of a 
previously funded project. If so, please 
provide the assistance number and 
status of the current grant/cooperative 
agreement. 

• Executive Summary. The 
Executive Summary shall be a stand 
alone document, not to exceed one page, 
containing the specifics of what is 
proposed and what you expect to 
accomplish regarding measuring or 
movement toward achieving project 
goals. This summary should identify the 
measurable environmental results you 
expect including potential human 
health benefits. 

• Table of contents. A one page table 
listing the different parts of your 
proposal and the page number on which 
each part begins. 

• Proposal narrative. Includes Parts 
I-V as identified below (not to exceed 10 
pages). 

• Part I--Project title. Self 
explanatory. 

• Part II--Objectives. A numbered list 
(1, 2, etc.) of concisely written project 
objectives, in most cases, each objective 
can be stated in a single sentence. 

• Part III--Justification. For each 
objective listed in Part II, discuss the 
potential outcome in terms of human 
health, environmental and/or pesticide 
risk reduction. 

• Part IV--Approach and methods. 
Describe in detail how the program will 
be carried out. Describe how the system 
or approach will support the program 
goals. 

• Part V--Impact assessment. Please 
state how you will evaluate the success 
of the program in terms of measurable 
results. How and with what measures 
will humans be better protected as a 
result of the program. Quantifiable risk 
reduction measures should be 
described. 

• Appendices. These appendices 
must be included in the cooperative 
agreement proposal. Additional 
appendices are not permitted. 
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• Timetable. A timetable that 
includes what will be accomplished 
under each of the objectives during the 
project and when completion of each 
objective is anticipated. 

• Major participants. List all 
affiliates or other organizations, 
educators, trainers and others having a 
major role in the proposal. Provide 
name, organizational affiliation, or 
occupation and a description of the role 
each will play in the project. A brief 
resume (not to exceed two pages) should 
be submitted for each major project 
manager, educator, support staff, or 
other major participant. 

3. Submission dates and times. You 
may submit an application through the 
mail, by fax or electronically. Regardless 
of submission method, all applications 
must be received by EPA on or before 
December 27, 2004. 

4. Intergovernmental Review. All 
applicants should be aware that formal 
requests for assistance (i.e., SF 424 and 
associated documentation) may be 
subject to intergovernmental review 
under Executive Order 12372, 
‘‘Intergovernmental Review of Federal 
Programs.’’ Applicants should contact 
their state’s single point of contact 
(SPOC) for further information. There is 
a list of these contacts at the following 
web site:http:/whitehouse.gov/omb/
grants/spoc.html. 

5. Funding restrictions. EPA grant 
funds may only be used for the purposes 
set forth in the cooperative agreement, 
and must be consistent with the 
statutory authority for the award. 
Cooperative agreement funds may not 
be used for matching funds for other 
Federal grants, lobbying, or intervention 
in Federal regulatory or adjudicatory 
proceedings. In addition, Federal funds 
may not be used to sue the Federal 
government or any other governmental 
entity. All costs identified in the budget 
must conform to applicable Federal Cost 
Principles contained in OMB Circular 
A-87; A-122; and A-21, as appropriate. 

6. Other submission requirements. As 
indicated above, each application must 
include the original paper copy of the 
submission, along with one electronic 
copy. The electronic copy of your 
application package, whether submitted 
separately by e-mail or on a disk, please 
ensure that the electronic copy is 
consolidated into a single file, and that 
you use Word Perfect WP8/9 for 
Windows, or Adobe PDF 4/5. If mailing 
a disk, please use a 3.5 disk that is 
labeled as a proposal for the Pesticide 
Safety Program for Agricultural 
Workers, Pesticide Handlers and Health 
Care Providers, and include your 
pertinent information. Please check 
your electronic submissions to ensure 

that it does not contain any computer 
viruses. 

Submit your application using one of 
the following methods: 

By mail to: Carol Parker, Office of 
Pesticide Programs, Mail code: 7506C, 
Environmental Protection Agency, 1200 
Pennsylvania Ave., NW., Washington, 
DC 20460–0001. 

By fax to: Carol Parker at fax number: 
(703) 308–2962. 

By e-mail to: parker.carol@epa.gov. 
Confidential business information. 

Applicants should clearly mark 
information contained in their proposal 
which they consider confidential 
business information. EPA reserves the 
right to make final confidential 
decisions in accordance with Agency 
regulations at 40 CFR part 2, subpart B. 
If no such claim accompanies the 
proposal when it is received by EPA, it 
may be made available to the public by 
EPA without further notice to the 
applicant. 

V. Application Review Information 
Review and Selection Process

Applicants will be screened to ensure 
that they meet all eligibility criteria and 
will be disqualified if they do not meet 
all eligibility criteria. All proposals will 
be reviewed, evaluated, and ranked by 
a selected panel of EPA reviewers based 
on the following evaluation criteria and 
weights (Total: 100 points): 

1. Project proposal must provide 
information on the education, skills, 
training of the project leader and/or 
other key managers. As appropriate, cite 
technical qualifications and specific 
examples of prior, relevant experience. 
Demonstrate ability of organization to 
identify and employ state, national or 
international experts in developing 
education and training pesticide safety 
programs for both trainers and 
farmworkers, pesticide applicators and 
others, as outlined in Unit III.2.a-f. This 
would include assessment of worker 
protection needs for farmworkers and 
pesticide applicators, development of 
recommendations from expert 
workgroups, and development and pilot 
testing of pesticide safety programs and 
materials. (Weight: 30 points) 

2. Demonstrate experience and/or 
ability in carrying out activities to be 
funded for the assessment and 
development of state, national, and 
international pesticide safety education, 
training, and hazard communications 
programs for agricultural workers, 
pesticide handlers, and health 
providers, as outlined in Unit I.B.1.a-f. 
Outline how work in this area will help 
reduce exposures to pesticide hazards 
and demonstrate how you will evaluate 
the success of the project in terms of 

measurable environmental results. 
(Weight: 30 points) 

3. Project proposal must demonstrate 
experience and ability in bringing 
together broad spectrum of diverse 
agricultural interests and pesticide 
safety experts to work together to 
analyze and develop improved pesticide 
safety education and training materials 
for agricultural workers, pesticide 
handlers, and health providers at multi-
levels, including local, state, national, 
and international, as outlined in Unit 
III.2.a-f. (Weight: 20 points) 

4. Expertise in organizing conferences 
and work groups. Applicant must 
demonstrate ability to organize working 
conferences with continuing work 
groups with goals of turning 
assessments and recommendations into 
programs and materials to improve 
pesticide safety education and training 
for agricultural workers, their families, 
pesticide handlers, and other members 
of the agricultural community, as 
outlined in Unit III.2.a-f. (Weight: 10 
points) 

5. Provide a detailed budget narrative 
demonstrating a clear link between 
resources and project objectives. If EPA 
funding for this project will be 
supplemented by other sources, please 
identify them. (Weight: 10 points) 

The proposals will be reviewed and 
evaluated by a team of internal EPA 
Worker Protection and Pesticide 
Handler Certification and Training 
experts. The final funding decision will 
be made from a group of top rated 
proposals by the Chief of the 
Certification and Worker Protection 
Branch, Field and External Affairs 
Division, Office of Pesticide Programs. 
The Agency reserves the right to reject 
all proposals and make no awards. The 
procedures for dispute resolution at 40 
CFR 30.63 and 40 CFR 31.70 apply. 

VI. Award Administration Information 
1. Award Notices. The Certification 

and Worker Protection Branch in OPP 
will mail an acknowledgment to 
applicants upon receipt of the 
application. Once all of the applications 
have been reviewed, evaluated, and 
ranked, applicants will be notified of 
the outcome of the competition. A 
listing of the successful proposal will be 
posted on the Certification and Worker 
Protection website address at the 
conclusion of the competition (go to: 
http://www.epa.gov/pesticides/health/
worker.htm). The website may also 
contain additional information about 
this announcement including 
information concerning deadline 
extensions or other modifications. 

2. Administrative and national policy 
requirements. An applicant whose 
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proposal is selected for Federal funding 
must complete additional forms prior to 
award (see 40 CFR 30.12 and 31.10), and 
will be required to certify that they have 
not been debarred or suspended from 
participation in Federal assistance 
awards in accordance with 40 CFR part 
32. In addition, Applicants must comply 
with the Intergovernmental Review 
Process. Further information regarding 
this requirement will be provided if 
your proposal is selected for funding. 

3. Reporting. The successful recipient 
will be required to submit quarterly and 
annual reports, and to submit annual 
financial reports. The specific 
information contained within the report 
will include at a minimum, a 
comparison of actual accomplishments 
to the objectives established for the 
period. The Certification and Worker 
Protection Branch may request 
additional information relative to the 
scope of work in the cooperative 
agreement and which may be useful for 
Agency reporting under the Government 
Performance and Results Act. 

VII. Agency Contact 

Carol Parker, Field and External 
Affairs Division (7506C), Office of 
Pesticide Programs, Environmental 
Protection Agency, 1200 Pennsylvania 
Ave., NW., Washington, DC 20460–
0001; telephone number: (703) 305–
6458; fax number: (703) 308–2962;e-
mail address: parker.carol@epa.gov. 

VIII. Other Information 

A. Does this Action Apply to Me? 

This action is directed to the public 
in general. Assistance is generally 
available to states, U.S. territories or 
possessions, federally recognized Tribal 
governments and organizations, public 
and private universities and colleges, 
hospitals, laboratories, other public or 
private nonprofit institutions and 
individuals. Non-profit organizations 
described in section 501(c)(4) of the 
Internal Revenue Code that engage in 
lobbying activities as defined in section 
3 of the Lobbying Disclosure Action of 
1995 are not eligible to apply. This 
program may, however, be of particular 
interest to agricultural, environmental, 
health, and educational organizations 
and agencies, colleges or universities, 
the Cooperative Extension Service and 
other public or non-profit agencies, 
authorities, institutions, organizations, 
individuals or other qualified entities 
working in agricultural science, 
technology, research, training, safety, 
education and communications. Those 
entities with broad reaches into the 
diverse interests of the agricultural 
community, including farmworkers, 

farmworker families, pesticide handlers, 
health providers, growers, the 
Cooperative Extension Service, state, 
national and international agriculture, 
environment, labor and occupational 
health, rural and migrant health, 
education agencies may be interested in 
applying. Because others may also be 
interested, the Agency has not 
attempted to describe all the specific 
entities that may be interested by this 
action. If you have any questions 
regarding the applicability of this action 
to a particular entity, consult the person 
listed under FOR FURTHER INFORMATION 
CONTACT. 

B. How Can I Access Copies of this 
Document and Other Related 
Information? 

1. Docket. EPA has established an 
official public docket for this action 
under docket ID number OPP–2004–
0280. The official public docket is the 
collection of materials that is available 
for public viewing at the Public 
Information and Records Integrity 
Branch (PIRIB), Rm. 119, Crystal Mall 
#2, 1921 Jefferson Davis Hwy., 
Arlington, VA. This docket facility is 
open from 8:30 a.m. to 4 p.m., Monday 
through Friday, excluding legal 
holidays. The docket telephone number 
is (703) 305–5805. 

2. Electronic access. You may access 
this Federal Register document 
electronically through the EPA Internet 
under the ‘‘Federal Register’’ listings 
athttp://www.epa.gov/fedrgstr/. An 
electronic version of the public docket 
is available through EPA’s electronic 
public docket and comment system, 
EPA Dockets. You may use EPA Dockets 
athttp://www.epa.gov/edocket/ to access 
the index listing of the contents of the 
official public docket, and to access 
those documents in the public docket 
that are available electronically. 
Although not all docket materials may 
be available electronically, you may still 
access any of the publicly available 
docket materials through the docket 
facility identified in the Unit VIII.B.1. 
Once in the system, select ‘‘search,’’ 
then key in the appropriate docket ID 
number. 

IX. Submission to Congress and the 
Comptroller General 

Grant solicitations such as this are 
considered rules for the purpose of the 
Congressional Review Act (CRA) (5 
U.S.C. 801 et seq.). The CRA generally 
provides that before a rule may take 
effect, the agency promulgating the rule 
must submit a rule report, which 
includes a copy of the rule, to each 
House of the Congress and to the 
Comptroller General of the United 

States. EPA will submit a report 
containing this grant solicitation and 
other required information to the U.S. 
Senate, the U.S. House of 
Representatives, and the Comptroller 
General of the United States prior to its 
publication in the Federal Register. 
This rule is not a ‘‘major rule’’ as 
defined by 5 U.S.C. 804(2).

List of Subjects 

Environmental protection, Grants, 
Pesticides, Training.

Dated: October 28, 2004. 
Margaret Schneider, 
Acting Assistant Administrator, Office of 
Prevention, Pesticides and Toxic Substances.

[FR Doc. 04–24929 Filed 11–9–04; 8:45 am] 
BILLING CODE 6560–50–S

ENVIRONMENTAL PROTECTION 
AGENCY 

[FRL–7836–8] 

Integrated Risk Information System 
(IRIS); Addition of New Tracking 
Feature to the Public Web Site

AGENCY: Environmental Protection 
Agency (EPA).
ACTION: Notice; Addition of Chemical 
Assessment Tracking System to the 
Integrated Risk Information System 
(IRIS) Public Web site. 

SUMMARY: EPA’s Office of Research and 
Development (ORD) National Center for 
Environmental Assessment (NCEA) is 
releasing a new on-line resource, ‘‘IRIS 
Track’’, which will provide information 
on the progress of chemical assessments 
underway in the IRIS program. The IRIS 
Track system is designed to provide 
greater transparency to the public 
regarding the status of IRIS assessments 
in progress. The IRIS Track is set to go 
live on November 10, 2004. IRIS Track 
will display major milestone dates for 
IRIS assessment development and 
review. It will enable IRIS users to 
monitor current milestone status and 
view projected dates for future 
milestones for each chemical 
assessment in progress. The system will 
be kept continually up to date. IRIS 
Track will be accessible by anyone with 
access to the Internet from the IRIS 
home page at http://www.epa.gov/iris.
ADDRESSES: The address for the IRIS 
Hotline is 1301 Constitution Avenue, 
NW., Washington, DC 20005 (Mail Code 
28221T) EPA–West Building.
FOR FURTHER INFORMATION CONTACT: For 
information on IRIS Track, contact Rick 
Johnson, IRIS Staff, National Center for 
Environmental Assessment (mail code 
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8601D), Office of Research and 
Development, U.S. Environmental 
Protection Agency, Washington, DC 
20460, or call (202) 564–3291, or send 
electronic mail inquiries to 
johnson.rickc@epa.gov.

SUPPLEMENTARY INFORMATION: IRIS is an 
on-line database of EPA’s consensus 
positions on the potential health effects 
that may result from human exposure to 
various chemicals found in the 
environment. EPA adds new chemical 
assessments to IRIS and updates 
existing assessments on an on-going 
basis. EPA publishes an annual agenda 
of chemical assessments underway in 
the IRIS program in the Federal 
Register. (See, for example, 69 FR 5971, 
February 9, 2004.) Assessments 
generally require two or more years to 
complete. During this period, IRIS users 
often request status information from 
the Agency. The IRIS Track system was 
developed to inform the public of the 
status of each assessment from start to 
completion.

Dated: November 4, 2004. 
George W. Alapas, 
Deputy Director, National Center for 
Environmental Assessment.
[FR Doc. 04–25096 Filed 11–9–04; 8:45 am] 
BILLING CODE 6560–50–P

ENVIRONMENTAL PROTECTION 
AGENCY

[OPP–2004–0376; FRL–7687–2]

The Association of American Pesticide 
Control Officials/State FIFRA Issues 
Research and Evaluation; Notice of 
Public Meeting

AGENCY: Environmental Protection 
Agency(EPA).
ACTION: Notice.

SUMMARY: The Association of American 
Pesticide Control Officials (AAPCO)/
State FIFRA Issues Research and 
Evaluation Group (SFIREG) will hold a 
2-day meeting, beginning on December 
6, 2004, and ending December 7, 2004. 
This notice announces the location and 
times for the meeting and sets forth the 
tentative agenda topics.
DATES: The meeting will be held on 
Monday, December 6, 2004, from 8:30 
a.m. to 5 p.m., and on Tuesday, 
December 7, 2004, from 8:30 a.m. to 
noon.

ADDRESSES: The meeting will be held at 
Doubletree Hotel, 300 Army/Navy Dr., 
Arlington, VA.
FOR FURTHER INFORMATION CONTACT: 
Georgia A. McDuffie, Field and External 
Affairs Division (7506C), Office of 

Pesticide Programs, Environmental 
Protection Agency, 1200 Pennsylvania 
Ave., NW., Washington, DC 20460–001; 
telephone number: (703) 605–0195; fax 
number: (703) 308–1850; e-mail address: 
mcduffie.georgia@epa.gov or Philip H. 
Gray, SFIREG Executive Secretary, P.O. 
Box 1249, Hardwick, VT 05843–1249; 
telephone number: (802) 472–6956; fax 
(802) 472–6957; e-mail address: 
aapco@plainfield.bypass.com.
SUPPLEMENTARY INFORMATION:

I. General Information

A. Does this Action Apply to Me?
You may be potentially affected by 

this action if you are interested in the 
SFIREG information exchange 
relationship with EPA regarding 
important issues related to human 
health, environmental exposure to 
pesticides, and insight into EPA’s 
decisionmaking process. Potentially 
affected entities may include, but are 
not limited to those persons who are or 
may be required to conduct testing of 
chemical substances under the Federal 
Food, Drug and Cosmetic Act (FFDCA), 
or the Federal Insecticide, Fungicide, 
and Rodenticide Act (FIFRA). Since 
other entities may also be interested, the 
Agency has not attempted to describe all 
the specific entities that may be affected 
by this action. If you have any questions 
regarding the applicability of this action 
to a particular entity, consult the person 
listed under FOR FURTHER INFORMATION 
CONTACT.

B. How Can I Get Copies of this 
Document and Other Related 
Information?

1. Docket. EPA has established an 
official public docket for this action 
under docket identification (ID) number 
OPP–2004–0376. The official public 
docket consists of the documents 
specifically referenced in this action, 
any public comments received, and 
other information related to this action. 
Although a part of the official docket, 
the public docket does not include 
Confidential Business Information (CBI) 
or other information whose disclosure is 
restricted by statute. The official public 
docket is the collection of materials that 
is available for public viewing at the 
Public Information and Records 
Integrity Branch (PIRIB), Rm. 119, 
Crystal Mall #2, 1801 S. Bell St., 
Arlington, VA. This docket facility is 
open from 8:30 a.m. to 4 p.m., Monday 
through Friday, excluding legal 
holidays. The docket telephone number 
is (703) 305–5805.

2. Electronic access. You may access 
this Federal Register document 
electronically through the EPA Internet 

under the ‘‘Federal Register’’ listings at 
http://www.epa.gov/fedrgstr/.

An electronic version of the public 
docket is available through EPA’s 
electronic public docket and comment 
system, EPA Dockets. You may use EPA 
Dockets at http://www.epa.gov/edocket/
to view public comments, access the 
index listing of the contents of the 
official public docket, and to access 
those documents in the public docket 
that are available electronically. 
Although not all docket materials may 
be available electronically, you may still 
access any of the publicly available 
docket materials through the docket 
facility identified in Unit I.B.1. Once in 
the system, select ‘‘search,’’ then key in 
the appropriate docket ID number.

II. Tentative Agenda

1. Update from the Counselor to the 
Administrator for Agricultural Policy

2. Update on EPA’s Role in Homeland 
Security

3. Implementation of EPA-SFIREG 
Registration Process (Review of the 
SOP)

4. CBI: Possible model for state statute
5. Disposal: Next Steps
6. Atrazine Relabeling Update
7. Performance Measures
8. Endangered Species: Next Steps
9. Container Management Update
10. Report on Agronomic Stewardship 

Alliance
11. Inspector Credentials Update
12. California Senate Bill 391 Update
13. Plant-Pesticide Incorporated 

Protectants Update
14. Issue Paper Review Process
15. Office of Pesticide Program and 

Office Enforcement and Compliance 
Assurance updates

16. Pesticide & Operations 
Management and Water Quality & 
Pesticide Disposal Committees Reports

17. Region Reports

List of Subjects

Environmental protection, Pesticides 
and pests.

Dated: November 1, 2004. 

William R. Diamond, 
Director, Field and External Affairs Division, 
Office of Pesticide Programs.

[FR Doc. 04–25097 Filed 11–9–04; 8:45 am]

BILLING CODE 6560–50–S
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ENVIRONMENTAL PROTECTION 
AGENCY 

[FRL–7836–7] 

Environmental Laboratory Advisory 
Board (ELAB) Meeting Dates, and 
Agenda

AGENCY: Environmental Protection 
Agency (EPA).
ACTION: Notice of teleconference 
meetings. 

SUMMARY: The Environmental Protection 
Agency’s Environmental Laboratory 
Advisory Board (ELAB), as previously 
announced, will have teleconference 
meetings on November 17, 2004, at 1 
p.m. e.t.; December 15, 2004, at 1 p.m. 
e.t.; January 19, 2005, at 1 p.m. e.t.; 
February 15, 2005, at 1 p.m. e.t.; and 
March 16, 2005, at 1 p.m. e.t. to discuss 
the ideas and views presented at the 
previous ELAB meetings, as well as new 
business. Items to be discussed by ELAB 
over these coming meetings include: 
What actions can be taken to expand the 
number of laboratories seeking 
accreditation under the National 
Environmental Laboratory Accreditation 
Conference (NELAC) program; 
homeland security issues affecting the 
laboratory community; ELAB support to 
the Agency’s Forum on Environmental 
Measurements (FEM); what needs to be 
done to facilitate the implementation of 
the use of a performance approach in 
environmental monitoring; increasing 
state participation in NELAC; and 
follow-up on some of ELAB’s past 
recommendations and issues. In 
addition to these teleconferences, ELAB 
will be hosting their next, public face-
to-face meeting on February 2, 2005, at 
the Sheraton Society Hill in 
Philadelphia, Pennsylvania from 8:30–
11:30 a.m. e.t. 

Written comments on laboratory 
accreditation issues and/or 
environmental monitoring issues are 
encouraged and should be sent to the 
ELAB Designated Federal Official, Ms. 
Lara P. Autry, U.S. EPA (E243–05), 109 
T. W. Alexander Drive, Research 
Triangle Park, NC 27709, faxed to (919) 
541–4261, or e-mailed to 
autry.lara@epa.gov. Members of the 
public are invited to listen to the 
teleconference calls and attend the face-
to-face meetings. Time permitting, the 
public will be allowed to comment on 
issues discussed during current and 
previous ELAB meetings. Those persons 
interested in attending should call Lara 
P. Autry at (919) 541–5544 to obtain 
teleconference information. The number 
of lines available for the 
teleconferences, however, are limited 
and will be distributed on a first come, 

first serve basis. Preference will be given 
to a group wishing to attend over a 
request from an individual.

Paul Gilman, 
Assistant Administrator, Office of Research 
and Development.
[FR Doc. 04–25068 Filed 11–9–04; 8:45 am] 

BILLING CODE 6560–50–P

ENVIRONMENTAL PROTECTION 
AGENCY 

[FRL–7836–9] 

Gulf of Mexico Program Policy Review 
Board Meeting

AGENCY: Environmental Protection 
Agency (EPA).

ACTION: Notice of meeting.

SUMMARY: Under the Federal Advisory 
Committee Act (Pub. L. 92–463), EPA 
gives notice of a meeting of the Gulf of 
Mexico Program (GMP) Policy Review 
Board (PRB).

DATES: The meeting will be held on 
Thursday, December 2, 2004, from 8:30 
a.m. to 3 p.m.

ADDRESSES: The meeting will be held at 
the Wyndham New Orleans at Canal 
Place, 100 Rue Iberville, New Orleans, 
LA 70130 (504) 566–7006.

FOR FURTHER INFORMATION CONTACT: 
Gloria D. Car, Designated Federal 
Officer, Gulf of Mexico Program Office, 
Mail Code EPA/GMPO, Stennis Space 
Center, MS 39529–6000 at (228) 688–
2421.

SUPPLEMENTARY INFORMATION: Proposed 
agenda topics include: FY 2004 Program 
Accomplishments; Executive Order 
Status/Next Steps; Key Ocean 
Commission Activities Relevant to the 
Gulf of Mexico; Overview and Status 
Report on June 2004 Report on 
Methylmercury in the Gulf of Mexico; 
Review of Industry-Led Solutions 
Proposal for Collaborative Gulf Hypoxia 
Support; Update on GMP Efforts to Help 
Strengthen Coastal America; Review of 
FY 2005 GMP Workplan. 

The meeting is open to the public.

Dated: November 2, 2004. 

Gloria D. Car, 
Designated Federal Officer.
[FR Doc. 04–25067 Filed 11–9–04; 8:45 am] 

BILLING CODE 6560–50–P

ENVIRONMENTAL PROTECTION 
AGENCY (EPA)

[OPP–2004–0295; FRL–7684–6]

Cyhexatin; Risk Assessments and 
Preliminary Risk Reduction Options 
(Phase 3 of 4-Phase Process); Notice 
of Availability

AGENCY: Environmental Protection 
Agency (EPA).
ACTION: Notice.

SUMMARY: This notice announces the 
availability of EPA’s risk assessments, 
preliminary risk reduction options, and 
related documents for the pesticide 
cyhexatin, and opens a public comment 
period on these documents. The public 
also is encouraged to suggest risk 
management ideas or proposals to 
address the risks identified. EPA is 
developing a tolerance reassessment 
decision (TRED) for cyhexatin through a 
modified, 4–Phase public participation 
process that the Agency uses to involve 
the public in developing pesticide 
reregistration and tolerance 
reassessment decisions. Through these 
programs, EPA is ensuring that all 
pesticides meet current health and 
safety standards.
DATES: Comments, identified by docket 
identification (ID) number OPP–2004–
0295, must be received on or before 
January 10, 2005.
ADDRESSES: Comments may be 
submitted electronically, by mail, or 
through hand delivery/courier. Follow 
the detailed instructions as provided in 
Unit I. of the SUPPLEMENTARY 
INFORMATION.

FOR FURTHER INFORMATION CONTACT: 
Katie Hall, Special Review and 
Reregistration Division (7508C), Office 
of Pesticide Programs, Environmental 
Protection Agency, 1200 Pennsylvania 
Ave., NW., Washington, DC 20460–
0001; telephone number: (703) 308–
0166; fax number: (703) 308–8041; e-
mail address:hall.katie@epa.gov.
SUPPLEMENTARY INFORMATION:

I. General Information

A. Does this Action Apply to Me?

This action is directed to the public 
in general, and may be of interest to a 
wide range of stakeholders including 
environmental, human health, and 
agricultural advocates; the chemical 
industry; pesticide users; and members 
of the public interested in the sale, 
distribution, or use of pesticides. Since 
others also may be interested, the 
Agency has not attempted to describe all 
the specific entities that may be affected 
by this action. If you have any questions 

VerDate jul<14>2003 17:32 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00036 Fmt 4703 Sfmt 4703 E:\FR\FM\10NON1.SGM 10NON1



65179Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Notices 

regarding the applicability of this action 
to a particular entity, consult the person 
listed under FOR FURTHER INFORMATION 
CONTACT.

B. How Can I Get Copies of this 
Document and Other Related 
Information?

1. Docket. EPA has established an 
official public docket for this action 
under docket ID number OPP–2004–
0295. The official public docket consists 
of the documents specifically referenced 
in this action, any public comments 
received, and other information related 
to this action. Although, a part of the 
official docket, the public docket does 
not include Confidential Business 
Information (CBI) or other information 
whose disclosure is restricted by statute. 
The official public docket is the 
collection of materials that is available 
for public viewing at the Public 
Information and Records Integrity 
Branch (PIRIB), Rm. 119, Crystal Mall 
#2, 1801 S. Bell St., Arlington, VA. This 
docket facility is open from 8:30 a.m. to 
4 p.m., Monday through Friday, 
excluding legal holidays. The docket 
telephone number is (703) 305–5805.

2. Electronic access. You may access 
this Federal Register document 
electronically through the EPA Internet 
under the ‘‘Federal Register’’ listings at 
http://www.epa.gov/fedrgstr/.

An electronic version of the public 
docket is available through EPA’s 
electronic public docket and comment 
system, EPA Dockets. You may use EPA 
Dockets at http://www.epa.gov/edocket/
to submit or view public comments, 
access the index listing of the contents 
of the official public docket, and to 
access those documents in the public 
docket that are available electronically. 
Once in the system, select ‘‘search,’’ 
then key in the appropriate docket ID 
number.

Certain types of information will not 
be placed in the EPA Dockets. 
Information claimed as CBI and other 
information whose disclosure is 
restricted by statute, which is not 
included in the official public docket, 
will not be available for public viewing 
in EPA’s electronic public docket. EPA’s 
policy is that copyrighted material will 
not be placed in EPA’s electronic public 
docket but will be available only in 
printed, paper form in the official public 
docket. To the extent feasible, publicly 
available docket materials will be made 
available in EPA’s electronic public 
docket. When a document is selected 
from the index list in EPA Dockets, the 
system will identify whether the 
document is available for viewing in 
EPA’s electronic public docket. 
Although, not all docket materials may 

be available electronically, you may still 
access any of the publicly available 
docket materials through the docket 
facility identified in Unit I.B.1. EPA 
intends to work towards providing 
electronic access to all of the publicly 
available docket materials through 
EPA’s electronic public docket.

For public commenters, it is 
important to note that EPA’s policy is 
that public comments, whether 
submitted electronically or on paper, 
will be made available for public 
viewing in EPA’s electronic public 
docket as EPA receives them and 
without change, unless the comment 
contains copyrighted material, CBI, or 
other information whose disclosure is 
restricted by statute. When EPA 
identifies a comment containing 
copyrighted material, EPA will provide 
a reference to that material in the 
version of the comment that is placed in 
EPA’s electronic public docket. The 
entire printed comment, including the 
copyrighted material, will be available 
in the public docket.

Public comments submitted on 
computer disks that are mailed or 
delivered to the docket will be 
transferred to EPA’s electronic public 
docket. Public comments that are 
mailed or delivered to the docket will be 
scanned and placed in EPA’s electronic 
public docket. Where practical, physical 
objects will be photographed, and the 
photograph will be placed in EPA’s 
electronic public docket along with a 
brief description written by the docket 
staff.

C. How and to Whom Do I Submit 
Comments?

You may submit comments 
electronically, by mail, or through hand 
delivery/courier. To ensure proper 
receipt by EPA, identify the appropriate 
docket ID number in the subject line on 
the first page of your comment. Please 
ensure that your comments are 
submitted within the specified comment 
period. Comments received after the 
close of the comment period will be 
marked ‘‘late.’’ EPA is not required to 
consider these late comments. If you 
wish to submit CBI or information that 
is otherwise protected by statute, please 
follow the instructions in Unit I.D. Do 
not use EPA Dockets or e-mail to submit 
CBI or information protected by statute.

1. Electronically. If you submit an 
electronic comment as prescribed in this 
unit, EPA recommends that you include 
your name, mailing address, and an e-
mail address or other contact 
information in the body of your 
comment. Also, include this contact 
information on the outside of any disk 
or CD ROM you submit, and in any 

cover letter accompanying the disk or 
CD ROM. This ensures that you can be 
identified as the submitter of the 
comment and allows EPA to contact you 
in case EPA cannot read your comment 
due to technical difficulties or needs 
further information on the substance of 
your comment. EPA’s policy is that EPA 
will not edit your comment, and any 
identifying or contact information 
provided in the body of a comment will 
be included as part of the comment that 
is placed in the official public docket, 
and made available in EPA’s electronic 
public docket. If EPA cannot read your 
comment due to technical difficulties 
and cannot contact you for clarification, 
EPA may not be able to consider your 
comment.

i. EPA Dockets. Your use of EPA’s 
electronic public docket to submit 
comments to EPA electronically is 
EPA’s preferred method for receiving 
comments. Go directly to EPA Dockets 
at http://www.epa.gov/edocket/, and 
follow the online instructions for 
submitting comments. Once in the 
system, select ‘‘search,’’ and then key in 
docket ID number OPP–2004–0295. The 
system is an ‘‘anonymous access’’ 
system, which means EPA will not 
know your identity, e-mail address, or 
other contact information unless you 
provide it in the body of your comment.

ii. E-mail. Comments may be sent by 
e-mail to opp-docket@epa.gov, 
Attention: Docket ID number OPP–
2004–0295. In contrast to EPA’s 
electronic public docket, EPA’s e-mail 
system is not an ‘‘anonymous access’’ 
system. If you send an e-mail comment 
directly to the docket without going 
through EPA’s electronic public docket, 
EPA’s e-mail system automatically 
captures your e-mail address. E-mail 
addresses that are automatically 
captured by EPA’s e-mail system are 
included as part of the comment that is 
placed in the official public docket, and 
made available in EPA’s electronic 
public docket.

iii. Disk or CD ROM. You may submit 
comments on a disk or CD ROM that 
you mail to the mailing address 
identified in Unit I.C.2. These electronic 
submissions will be accepted in 
WordPerfect or ASCII file format. Avoid 
the use of special characters and any 
form of encryption.

2. By mail. Send your comments to: 
Public Information and Records 
Integrity Branch (PIRIB) (7502C), Office 
of Pesticide Programs (OPP), 
Environmental Protection Agency, 1200 
Pennsylvania Ave., NW., Washington, 
DC 20460–0001, Attention: Docket ID 
number OPP–2004–0295.

3. By hand delivery or courier. Deliver 
your comments to: Public Information 
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and Records Integrity Branch (PIRIB), 
Office of Pesticide Programs (OPP), 
Environmental Protection Agency, Rm. 
119, Crystal Mall #2, 1801 S. Bell St., 
Arlington, VA, Attention: Docket ID 
number OPP–2004–0295. Such 
deliveries are only accepted during the 
docket’s normal hours of operation as 
identified in Unit I.B.1.

D. How Should I Submit CBI to the 
Agency?

Do not submit information that you 
consider to be CBI electronically 
through EPA’s electronic public docket 
or by e-mail. You may claim 
information that you submit to EPA as 
CBI by marking any part or all of that 
information as CBI (if you submit CBI 
on disk or CD ROM, mark the outside 
of the disk or CD ROM as CBI and then 
identify electronically within the disk or 
CD ROM the specific information that is 
CBI). Information so marked will not be 
disclosed except in accordance with 
procedures set forth in 40 CFR part 2.

In addition to one complete version of 
the comment that includes any 
information claimed as CBI, a copy of 
the comment that does not contain the 
information claimed as CBI must be 
submitted for inclusion in the public 
docket and EPA’s electronic public 
docket. If you submit the copy that does 
not contain CBI on disk or CD ROM, 
mark the outside of the disk or CD ROM 
clearly that it does not contain CBI. 
Information not marked as CBI will be 
included in the public docket and EPA’s 
electronic public docket without prior 
notice. If you have any questions about 
CBI or the procedures for claiming CBI, 
please consult the person listed under 
FOR FURTHER INFORMATION CONTACT.

E. What Should I Consider as I Prepare 
My Comments for EPA?

You may find the following 
suggestions helpful for preparing your 
comments:

1. Explain your views as clearly as 
possible.

2. Describe any assumptions that you 
used.

3. Provide any technical information 
and/or data you used that support your 
views.

4. If you estimate potential burden or 
costs, explain how you arrived at your 
estimate.

5. Provide specific examples to 
illustrate your concerns.

6. Offer alternatives.
7. Make sure to submit your 

comments by the comment period 
deadline identified.

8. To ensure proper receipt by EPA, 
identify the appropriate docket ID 
number in the subject line on the first 

page of your response. It would also be 
helpful if you provided the name, date, 
and Federal Register citation related to 
your comments.

II. Background

A. What Action is the Agency Taking?

EPA is releasing for public comment 
its human health risk assessments, 
preliminary risk reduction options, and 
related documents for cyhexatin and 
encouraging the public to suggest risk 
management ideas or proposals. EPA 
developed the risk assessments and 
preliminary risk reduction options for 
cyhexatin through a modified version of 
its public process for making pesticide 
reregistration eligibility and tolerance 
reassessment decisions. Through these 
programs, EPA is ensuring that 
pesticides meet current standards under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA) and the 
Federal Food, Drug, and Cosmetic Act 
(FFDCA), as amended by the Food 
Quality Protection Act of 1996 (FQPA).

Cyhexatin is an organotin insecticide 
used on a variety of crops. There are no 
active U.S. product registrations 
containing cyhexatin. Tolerances are 
being supported for import purposes 
only. The acute and chronic dietary 
exposure assessment was conducted on 
all cyhexatin food uses at tolerance 
levels, and default processing factors 
were used. The assessments were 
refined using percent import 
information. Based on this preliminary 
analysis, dietary risk possibly of 
concern for cyhexatin.

The registrants have proposed to only 
support the tolerances for oranges 
(juice) and apples (fresh and juice) for 
import purposes. The registrants have 
submitted a dietary exposure 
assessment for these two uses. 
Anticipated residues were used instead 
of tolerances, and residue levels were 
adjusted by actual processing factors 
and the percent of orange juice, fresh 
apples, and apple juice available to U.S. 
consumers that could have been treated 
with cyhexatin. This exposure analysis 
appears to indicate that the potential 
acute and chronic dietary risk may not 
be of concern. This analysis, available in 
the docket, is in review and will be 
discussed in the final TRED document.

EPA is providing an opportunity, 
through this notice, for interested 
parties to provide comments and input 
on the Agency’s risk assessments for 
cyhexatin. Such comments and input 
could address, for example, the 
availability of additional data to further 
refine the risk assessments, or could 
address the Agency’s risk assessment 

methodologies and assumptions as 
applied to this specific pesticide.

EPA seeks to achieve environmental 
justice, the fair treatment and 
meaningful involvement of all people, 
regardless of race, color, national origin, 
or income, in the development, 
implementation, and enforcement of 
environmental laws, regulations, and 
policies. To help address potential 
environmental justice issues, the 
Agency seeks information on any groups 
or segments of the population who, as 
a result of their location, cultural 
practices, or other factors, may have 
atypical, unusually high exposure to 
cyhexatin, compared to the general 
population.

As a preliminary risk reduction 
option the registrants have proposed to 
only support the tolerances for oranges 
(juice) and apples (fresh and juice) for 
import purposes. EPA is releasing for 
public comment the dietary exposure 
assessment conducted by the registrants 
for these two uses. EPA is also 
providing an opportunity for all 
interested parties to provide risk 
management proposals or otherwise 
comment on risk management.

EPA is applying the principles of 
public participation to all pesticides 
undergoing reregistration and tolerance 
reassessment. The Agency’s Pesticide 
Tolerance Reassessment and 
Reregistration; Public Participation 
Process, published in the Federal 
Register on May 14, 2004, explains that 
in conducting these programs, the 
Agency is tailoring its public 
participation process to be 
commensurate with the level of risk, 
extent of use, complexity of the issues, 
and degree of public concern associated 
with each pesticide. For cyhexatin, a 
modified, 4–Phase process with 1 
comment period and ample opportunity 
for public consultation seems 
appropriate in view of its limited use. 
However, if as a result of comments 
received during this comment period 
EPA finds that additional issues 
warranting further discussion are raised, 
the Agency may lengthen the process 
and include a second comment period, 
as needed.

All comments should be submitted 
using the methods in Unit I. of the 
SUPPLEMENTARY INFORMATION, and must 
be received by EPA on or before the 
closing date. Comments will become 
part of the Agency Docket for cyhexatin. 
Comments received after the close of the 
comment period will be marked ‘‘late.’’ 
EPA is not required to consider these 
late comments.
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B. What is the Agency’s Authority for 
Taking this Action?

Section 4(g)(2) of FIFRA as amended 
directs that, after submission of all data 
concerning a pesticide active ingredient, 
‘‘the Administrator shall determine 
whether pesticides containing such 
active ingredient are eligible for 
reregistration,’’ before calling in product 
specific data on individual end-use 
products and either reregistering 
products or taking other ‘‘appropriate 
regulatory action.’’

Section 408(q) of the FFDCA, 21 
U.S.C. 346a(q), requires EPA to review 
tolerances and exemptions for pesticide 
residues in effect as of August 2, 1996, 
to determine whether the tolerance or 
exemption meets the requirements of 
section 408(b)(2) or (c)(2) of FFDCA. 
This review is to be completed by 
August 3, 2006.

List of Subjects

Environmental protection, Pesticides 
and pests.

Dated: October 18, 2004.
Debra Edwards,
Director, Special Review and Reregistration 
Division, Office of Pesticide Programs.
[FR Doc. 04–24927 Filed 11–9–04; 8:45 am]
BILLING CODE 6560–50–S

ENVIRONMENTAL PROTECTION 
AGENCY

[OPP–2004–0353; FRL–7685–4]

Pesticide Product; Registration 
Applications

AGENCY: Environmental Protection 
Agency (EPA).
ACTION: Notice.

SUMMARY: This notice announces receipt 
of applications to register pesticide 
products containing new active 
ingredients not included in any 
previously registered products pursuant 
to the provisions of section 3(c)(4) of the 
Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA), as amended.
DATES: Written comments, identified by 
the docket identification (ID) number 
OPP–2004–0353, must be received on or 
before December 10, 2004.
ADDRESSES: Comments may be 
submitted electronically, by mail, or 
through hand delivery/courier. Follow 
the detailed instructions as provided in 
Unit I. of the SUPPLEMENTARY 
INFORMATION.

FOR FURTHER INFORMATION CONTACT: Jim 
Tompkins, Registration Division 
(7505C), Office of Pesticides, 
Environmental Protection Agency, 1200 

Pennsylvania Ave., NW., Washington, 
DC 20460–0001; telephone number: 
(703) 305–5697; e-mail 
address:tompkins.jim@epa.gov.

SUPPLEMENTARY INFORMATION:

I. General Information

A. Does this Action Apply to Me?

You may be potentially affected by 
this action if you are an agricultural 
producer, food manufacturer, or 
pesticide manufacturer. Potentially 
affected entities may include, but are 
not limited to:

• Crop production (NAICS 111), e.g., 
agricultural workers; greenhouse, 
nursery, and floriculture workers; 
farmers.

• Animal production (NAICS 112), 
e.g., cattle ranchers and farmers, dairy 
cattle farmers, livestock farmers.

• Food manufacturing (NAICS 311), 
e.g., agricultural workers; farmers; 
greenhouse, nursery, and floriculture 
workers; ranchers; pesticide applicators.

• Pesticide manufacturing (NAICS 
32532), e.g., agricultural workers; 
commercial applicators; farmers; 
greenhouse, nursery, and floriculture 
workers; residential users.

This listing is not intended to be 
exhaustive, but rather provides a guide 
for readers regarding entities likely to be 
affected by this action. Other types of 
entities not listed in this unit could also 
be affected. The North American 
Industrial Classification System 
(NAICS) codes have been provided to 
assist you and others in determining 
whether this action might apply to 
certain entities. If you have any 
questions regarding the applicability of 
this action to a particular entity, consult 
the person listed under FOR FURTHER 
INFORMATION CONTACT.

B. How Can I Get Copies of this 
Document and Other Related 
Information?

1. Docket. EPA has established an 
official public docket for this action 
under docket identification (ID) number 
OPP–2004–0353. The official public 
docket consists of the documents 
specifically referenced in this action, 
any public comments received, and 
other information related to this action. 
Although a part of the official docket, 
the public docket does not include 
Confidential Business Information (CBI) 
or other information whose disclosure is 
restricted by statute. The official public 
docket is the collection of materials that 
is available for public viewing at the 
Public Information and Records 
Integrity Branch (PIRIB), Rm. 119, 
Crystal Mall #2, 1801 S. Bell St., 
Arlington, VA. This docket facility is 

open from 8:30 a.m. to 4 p.m., Monday 
through Friday, excluding legal 
holidays. The docket telephone number 
is (703) 305–5805.

2. Electronic access. You may access 
this Federal Register document 
electronically through the EPA Internet 
under the ‘‘Federal Register’’ listings at 
http://www.epa.gov/fedrgstr/.

An electronic version of the public 
docket is available through EPA’s 
electronic public docket and comment 
system, EPA Dockets. You may use EPA 
Dockets at http://www.epa.gov/edocket/
to submit or view public comments, 
access the index listing of the contents 
of the official public docket, and to 
access those documents in the public 
docket that are available electronically. 
Once in the system, select ‘‘search,’’ 
then key in the appropriate docket ID 
number.

Certain types of information will not 
be placed in the EPA Dockets. 
Information claimed as CBI and other 
information whose disclosure is 
restricted by statute, which is not 
included in the official public docket, 
will not be available for public viewing 
in EPA’s electronic public docket. EPA’s 
policy is that copyrighted material will 
not be placed in EPA’s electronic public 
docket but will be available only in 
printed, paper form in the official public 
docket. To the extent feasible, publicly 
available docket materials will be made 
available in EPA’s electronic public 
docket. When a document is selected 
from the index list in EPA Dockets, the 
system will identify whether the 
document is available for viewing in 
EPA’s electronic public docket. 
Although not all docket materials may 
be available electronically, you may still 
access any of the publicly available 
docket materials through the docket 
facility identified in Unit I.B.1. EPA 
intends to work towards providing 
electronic access to all of the publicly 
available docket materials through 
EPA’s electronic public docket.

For public commenters, it is 
important to note that EPA’s policy is 
that public comments, whether 
submitted electronically or in paper, 
will be made available for public 
viewing in EPA’s electronic public 
docket as EPA receives them and 
without change, unless the comment 
contains copyrighted material, CBI, or 
other information whose disclosure is 
restricted by statute. When EPA 
identifies a comment containing 
copyrighted material, EPA will provide 
a reference to that material in the 
version of the comment that is placed in 
EPA’s electronic public docket. The 
entire printed comment, including the 
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copyrighted material, will be available 
in the public docket.

Public comments submitted on 
computer disks that are mailed or 
delivered to the docket will be 
transferred to EPA’s electronic public 
docket. Public comments that are 
mailed or delivered to the Docket will 
be scanned and placed in EPA’s 
electronic public docket. Where 
practical, physical objects will be 
photographed, and the photograph will 
be placed in EPA’s electronic public 
docket along with a brief description 
written by the docket staff.

C. How and To Whom Do I Submit 
Comments?

You may submit comments 
electronically, by mail, or through hand 
delivery/courier. To ensure proper 
receipt by EPA, identify the appropriate 
docket ID number in the subject line on 
the first page of your comment. Please 
ensure that your comments are 
submitted within the specified comment 
period. Comments received after the 
close of the comment period will be 
marked ‘‘late.’’ EPA is not required to 
consider these late comments. If you 
wish to submit CBI or information that 
is otherwise protected by statute, please 
follow the instructions in Unit I.D. Do 
not use EPA Dockets or e-mail to submit 
CBI or information protected by statute.

1. Electronically. If you submit an 
electronic comment as prescribed in this 
unit, EPA recommends that you include 
your name, mailing address, and an e-
mail address or other contact 
information in the body of your 
comment. Also include this contact 
information on the outside of any disk 
or CD ROM you submit, and in any 
cover letter accompanying the disk or 
CD ROM. This ensures that you can be 
identified as the submitter of the 
comment and allows EPA to contact you 
in case EPA cannot read your comment 
due to technical difficulties or needs 
further information on the substance of 
your comment. EPA’s policy is that EPA 
will not edit your comment, and any 
identifying or contact information 
provided in the body of a comment will 
be included as part of the comment that 
is placed in the official public docket, 
and made available in EPA’s electronic 
public docket. If EPA cannot read your 
comment due to technical difficulties 
and cannot contact you for clarification, 
EPA may not be able to consider your 
comment.

i. EPA Dockets. Your use of EPA’s 
electronic public docket to submit 
comments to EPA electronically is 
EPA’s preferred method for receiving 
comments. Go directly to EPA Dockets 
at http://www.epa.gov/edocket/, and 

follow the online instructions for 
submitting comments. Once in the 
system, select ‘‘search,’’ and then key in 
docket ID number OPP–2004–0353. The 
system is an ‘‘anonymous access’’ 
system, which means EPA will not 
know your identity, e-mail address, or 
other contact information unless you 
provide it in the body of your comment.

ii. E-mail. Comments may be sent by 
e-mail to opp-docket@epa.gov, 
Attention: Docket ID Number OPP–
2004–0353. In contrast to EPA’s 
electronic public docket, EPA’s e-mail 
system is not an ‘‘anonymous access’’ 
system. If you send an e-mail comment 
directly to the docket without going 
through EPA’s electronic public docket, 
EPA’s e-mail system automatically 
captures your e-mail address. E-mail 
addresses that are automatically 
captured by EPA’s e-mail system are 
included as part of the comment that is 
placed in the official public docket, and 
made available in EPA’s electronic 
public docket.

iii. Disk or CD ROM. You may submit 
comments on a disk or CD ROM that 
you mail to the mailing address 
identified in Unit I.C.2. These electronic 
submissions will be accepted in 
WordPerfect or ASCII file format. Avoid 
the use of special characters and any 
form of encryption.

2. By mail. Send your comments to: 
Public Information and Records 
Integrity Branch (PIRIB), Office of 
Pesticide Programs (OPP), 
Environmental Protection Agency 
(7502C), 1200 Pennsylvania Ave., NW., 
Washington, DC 20460–0001, Attention: 
Docket ID Number OPP–2004–0353.

3. By hand delivery or courier. Deliver 
your comments to:Public Information 
and Records Integrity Branch (PIRIB), 
Office of Pesticide Programs (OPP), 
Environmental Protection Agency, Rm. 
119, Crystal Mall #2, 1801 S. Bell St., 
Arlington, VA, Attention: Docket ID 
Number OPP–2004–0353. Such 
deliveries are only accepted during the 
docket’s normal hours of operation as 
identified in Unit I.B.1.

D. How Should I Submit CBI to the 
Agency?

Do not submit information that you 
consider to be CBI electronically 
through EPA’s electronic public docket 
or by e-mail. You may claim 
information that you submit to EPA as 
CBI by marking any part or all of that 
information as CBI (if you submit CBI 
on disk or CD ROM, mark the outside 
of the disk or CD ROM as CBI and then 
identify electronically within the disk or 
CD ROM the specific information that is 
CBI). Information so marked will not be 

disclosed except in accordance with 
procedures set forth in 40 CFR part 2.

In addition to one complete version of 
the comment that includes any 
information claimed as CBI, a copy of 
the comment that does not contain the 
information claimed as CBI must be 
submitted for inclusion in the public 
docket and EPA’s electronic public 
docket. If you submit the copy that does 
not contain CBI on disk or CD ROM, 
mark the outside of the disk or CD ROM 
clearly that it does not contain CBI. 
Information not marked as CBI will be 
included in the public docket and EPA’s 
electronic public docket without prior 
notice. If you have any questions about 
CBI or the procedures for claiming CBI, 
please consult the person listed under 
FOR FURTHER INFORMATION CONTACT.

E. What Should I Consider as I Prepare 
My Comments for EPA?

You may find the following 
suggestions helpful for preparing your 
comments:

1. Explain your views as clearly as 
possible.

2. Describe any assumptions that you 
used.

3. Provide copies of any technical 
information and/or data you used that 
support your views.

4. If you estimate potential burden or 
costs, explain how you arrived at the 
estimate that you provide.

5. Provide specific examples to 
illustrate your concerns.

6. Offer alternative ways to improve 
the registration activity.

7. Make sure to submit your 
comments by the deadline in this 
notice.

8. To ensure proper receipt by EPA, 
be sure to identify the docket ID number 
assigned to this action in the subject 
line on the first page of your response. 
You may also provide the name, date, 
and Federal Register citation.

II. Registration Applications

EPA received applications as follows 
to register pesticide products containing 
active ingredients not included in any 
previously registered products pursuant 
to the provision of section 3(c)(4) of 
FIFRA. Notice of receipt of these 
applications does not imply a decision 
by the Agency on the applications.

Products Containing Active Ingredients 
not Included in any Previously 
Registered Products

1. File Symbol: 71512–RR. Applicant: 
ISK Biosciences Corporation, 7470 
Auburn Road, Suite A, Concord, OH 
44077. Product Name: Technical 
Flazasulfuron Herbicide. Active 
ingredient: Flazasulfuron at 96.9%. 
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Proposed classification/Use: None. For 
manufacturing use only.

2. File Symbol: 71512–RE. Applicant: 
ISK Biosciences Corp. Product Name: 
Flazasulfuron 25 WG. Active ingredient: 
Flazasulfuron at 25%. Proposed 
classification/Use: None. For use as a 
selective herbicide on professionally 
managed turf.

3. File Symbol: 100–RROI. Applicant: 
Sygenta Crop Protection, Inc., 
Regulatory Affairs, P.O. Box 18300, 
Greensboro, NC 27419–8300. Product 
Name: Technical Pinoxaden Herbicide. 
Active ingredient: Pinoxaden at 98%. 
Proposed classification/Use: None. For 
manufacturing use only.

4. File Symbol: 100–RROO. Applicant: 
Sygenta Crop Protection. Product Name: 
NOA 407855 100 EC Herbicide. Active 
ingredient: Pinoxaden at 9.71%. 
Proposed classification/Use: None. For 
use as a postemergence herbicide for 
control of grass weeds in wheat 
(including durum) and barley.

List of Subjects

Environmental protection, Pesticides 
and pest.

Dated: October 27, 2004.
Lois Rossi,
Director, Registration Division, Office of 
Pesticide Programs.

[FR Doc. 04–25100 Filed 11–9–04; 8:45 am] 
BILLING CODE 6560–50–S

ENVIRONMENTAL PROTECTION 
AGENCY

[OPP–2004–0232; FRL–7371–1]

Pesticide Emergency Exemptions; 
Agency Decisions and State and 
Federal Agency Crisis Declarations

AGENCY: Environmental Protection 
Agency (EPA).
ACTION: Notice.

SUMMARY: EPA has granted or denied 
emergency exemptions under the 
Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA) for use of 
pesticides as listed in this notice. The 
exemptions or denials were granted 
during the period April 1, 2004 to June 
30, 2004 to control unforseen pest 
outbreaks.

FOR FURTHER INFORMATION CONTACT: See 
each emergency exemption or denial for 
the name of a contact person. The 
following information applies to all 
contact persons: Team Leader, 
Emergency Response Team, Registration 
Division (7505C), Office of Pesticide 
Programs, Environmental Protection 
Agency, 1200 Pennsylvania Ave., NW., 

Washington, DC 20460–0001; telephone 
number: (703) 308–9366.
SUPPLEMENTARY INFORMATION: EPA has 
granted or denied emergency 
exemptions to the following State and 
Federal agencies. The emergency 
exemptions may take the following 
form: Crisis, public health, quarantine, 
or specific. EPA has also listed denied 
emergency exemption requests in this 
notice.

I. General Information

A. Does this Action Apply to Me?
You may be potentially affected by 

this action if you you are an agricultural 
producer, food manufacturer, or 
pesticide manufacturer. Potentially 
affected entities may include, but are 
not limited to: 

• Crop production (NAICS 111)
• Animal production (NAICS 112)
• Food manufacturing (NAICS 311)
• Pesticide manufacturing (NAICS 

32532)
This listing is not intended to be 

exhaustive, but rather provides a guide 
for readers regarding entities likely to be 
affected by this action. Other types of 
entities not listed in this unit could also 
be affected. The North American 
Industrial Classification System 
(NAICS) codes have been provided to 
assist you and others in determining 
whether this action might apply to 
certain entities. If you have any 
questions regarding the applicability of 
this action to a particular entity, consult 
the person listed under FOR FURTHER 
INFORMATION CONTACT.

B. How Can I Get Copies of this 
Document and Other Related 
Information?

1. Docket. EPA has established an 
official public docket for this action 
under docket identification (ID) number 
OPP–2004–0232. The official public 
docket consists of the documents 
specifically referenced in this action, 
any public comments received, and 
other information related to this action. 
Although a part of the official docket, 
the public docket does not include 
Confidential Business Information (CBI) 
or other information whose disclosure is 
restricted by statute. The official public 
docket is the collection of materials that 
is available for public viewing at the 
Public Information and Records 
Integrity Branch (PIRIB), Rm. 119, 
Crystal Mall #2, 1801 South Bell St., 
Arlington, VA. This docket facility is 
open from 8:30 a.m. to 4 p.m., Monday 
through Friday, excluding legal 
holidays. The docket telephone number 
is (703) 305–5805.

2. Electronic access. You may access 
this Federal Register document 

electronically through the EPA Internet 
under the ‘‘Federal Register’’ listings at 
http://www.epa.gov/fedrgstr/.

An electronic version of the public 
docket is available through EPA’s 
electronic public docket and comment 
system, EPA Dockets. You may use EPA 
Dockets at http://www.epa.gov/edocket/
to submit or view public comments, 
access the index listing of the contents 
of the official public docket, and to 
access those documents in the public 
docket that are available electronically. 
Although not all docket materials may 
be available electronically, you may still 
access any of the publicly available 
docket materials through the docket 
facility identified in Unit I.B.1. Once in 
the system, select ‘‘search,’’ then key in 
the appropriate docket ID number.

II. Background
Under FIFRA section 18, EPA can 

authorize the use of a pesticide when 
emergency conditions exist. 
Authorizations (commonly called 
emergency exemptions) are granted to 
State and Federal agencies and are of 
four types:

1. A ‘‘specific exemption’’ authorizes 
use of a pesticide against specific pests 
on a limited acreage in a particular 
State. Most emergency exemptions are 
specific exemptions.

2. ‘‘Quarantine’’ and ‘‘public health’’ 
exemptions are a particular form of 
specific exemption issued for 
quarantine or public health purposes. 
These are rarely requested.

3. A ‘‘crisis exemption’’ is initiated by 
a State or Federal agency (and is 
confirmed by EPA) when there is 
insufficient time to request and obtain 
EPA permission for use of a pesticide in 
an emergency.

EPA may deny an emergency 
exemption: If the State or Federal 
agency cannot demonstrate that an 
emergency exists, if the use poses 
unacceptable risks to the environment, 
or if EPA cannot reach a conclusion that 
the proposed pesticide use is likely to 
result in ‘‘a reasonable certainty of no 
harm’’ to human health, including 
exposure of residues of the pesticide to 
infants and children.

If the emergency use of the pesticide 
on a food or feed commodity would 
result in pesticide chemical residues, 
EPA establishes a time-limited tolerance 
meeting the ‘‘reasonable certainty of no 
harm standard’’ of the Federal Food, 
Drug, and Cosmetic Act (FFDCA).

In this document: EPA identifies the 
State or Federal agency granted the 
exemption or denial, the type of 
exemption, the pesticide authorized and 
the pests, the crop or use for which 
authorized, number of acres (if 
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applicable), and the duration of the 
exemption. EPA also gives the Federal 
Register citation for the time-limited 
tolerance, if any.

III. Emergency Exemptions and Denials

A. U. S. States and Territories

Arkansas

State Plant Board
Crisis: On May 11, 2004, for the use of 
diuron on catfish to control blue green 
algae. This program is expected to end 
on December 31, 2004. Contact: (Libby 
Pemberton) 
On June 3, 2004, for the use of sodium 
chlorate on wheat as a harvest aid. This 
program ended on June 17, 2004. 
Contact: (Libby Pemberton) 
Quarantine: EPA authorized the use of 
myclobutanil on soybeans to control 
soybean rust; effective from the time 
when soybean rust is introduced to the 
U.S., to March 1, 2007. Contact: 
(Andrew Ertman) 
EPA authorized the use of 
propiconazole on soybeans to control 
soybean rust; from the detection of 
soybean rust in the continental United 
States, to March 1, 2007. Contact: 
(Andrew Ertman) 
Specific: EPA authorized the use of 
fomesafen on snap beans to control 
pigweed and morningglory; April 13, 
2004 to September 15, 2004. Contact: 
(Andrew Ertman) 
EPA authorized the use of bifenthrin on 
sweet potatoes to control beetle 
complex; April 29, 2004 to November 
30, 2004. Contact: (Stacey Groce) 
EPA authorized the use of spinosad on 
pastureland and rangeland to control 
armyworms and grasshoppers; August 
15, 2004 to December 31, 2004. Contact: 
(Andrew Ertman) 
EPA authorized the use of diuron on 
catfish to control blue green algae; June 
28, 2004 to November 30, 2004. Contact: 
(Libby Pemberton)

California

Environmental Protection Agency, 
Department of Pesticide Regulation
Specific: EPA authorized the use of 
abamectin on basil to control 
leafminers; May 27, 2004 to October 30, 
2004. Contact: (Libby Pemberton) 
EPA authorized the use of myclobutanil 
on peppers to control powdery mildew; 
June 10, 2004 to May 31, 2005. Contact: 
(Stacey Groce) 
EPA authorized the use of myclobutanil 
on artichokes to control powdery 
mildew; June 23, 2004 to August 18, 
2005. Contact: (Stacey Groce) 
EPA authorized the use of fludioxonil 
on pomegranates to control gray mold; 
August 1, 2004 to December 15, 2004. 
Contact: (Andrew Ertman)

Colorado
Department of Agriculture
Crisis: On June 21, 2004, for the use of 
fluroxypyr on onions to control 
volunteer potatoes. This program ended 
on July 21, 2004. Contact: (Stacey Groce) 
Specific: EPA authorized the use of 
fomesafen on dry beans to control 
kochia and waterhemp; May 30, 2004 to 
July 15, 2004. Contact: (Andrew Ertman)
Connecticut
Department of Environmental Protection
Specific: EPA authorized the use of 
azoxystrobin on tobacco to control 
metalaxyl-resistant blue mold; May 20, 
2004 to December 31, 2004. Contact: 
(Libby Pemberton)
Delaware
Department of Agriculture
Denial: On April 28, 2004, EPA denied 
the use of fipronil on potatoes to control 
wireworms. This request was denied 
based on the determination that the 
situation as described in the application 
does not meet the criteria for an 
emergency since growers are not likely 
to experience significant economic 
losses from wireworm infestations. 
Further, the Agency also believes that 
the use of fipronil will not improve the 
economic conditions facing potato 
growers because fipronil’s performance 
against wireworms is just as erratic as 
the registered alternatives and its use 
will not result in any improvement in 
yield or quality. Contact: (Barbara 
Madden). 
Quarantine: EPA authorized the use of 
myclobutanil on soybeans to control 
soybean rust; effective from the time 
when soybean rust is introduced to the 
U.S., to March 1, 2007. Contact: 
(Andrew Ertman) 
EPA authorized the use of 
propiconazole on soybeans to control 
soybean rust; from the detection of 
soybean rust in the continental United 
States, to March 1, 2007. Contact: 
(Andrew Ertman) 
Specific: EPA authorized the use of 
fomesafen on snap beans to control 
weeds; May 1, 2004 to October 1, 2004. 
Contact: (Andrew Ertman)
Florida
Department of Agriculture and 
Consumer Services
Specific: EPA authorized the use of 
carfentrazone-ethyl on fruiting 
vegetables (except cucurbits) to control 
paraquat resistant nightshade, purslane, 
and morningglory; June 16, 2004 to May 
31, 2005. Contact: (Andrew Ertman)

Georgia
Department of Agriculture
Specific: EPA authorized the use of 
thymol on beehives to control varroa 

mite; April 13, 2004 to November 8, 
2004. Contact: (Stacey Groce)

Idaho

Department of Agriculture
Crisis: On May 3, 2004, for the use of 
diflubenzuron on alfalfa to control 
Mormon cricket and grasshoppers. This 
program is expected to end on October 
31, 2004. Contact: (Libby Pemberton) 
On June 8, 2004, for the use of 
diflubenzuron on barley and wheat to 
control Mormon cricket and 
grasshoppers. This program ended on 
July 14, 2004. Contact: (Libby 
Pemberton) 
EPA authorized the use of spinosad on 
onions to control thrips; June 29, 2004 
to August 31, 2004. Contact: (Andrew 
Ertman) 
Specific: EPA authorized the use of 
dimethenamid-p on sugar beets to 
control hairy nightshade, redroot 
pigweed and yellow nutsedge; April 28, 
2004 to July 15, 2004. Contact: (Barbara 
Madden) 
EPA authorized the use of 
fenpyroximate on hops to control mites; 
June 9, 2004 to September 15, 2004. 
Contact: (Libby Pemberton)

Illinois

Department of Agriculture
Quarantine: EPA authorized the use of 
myclobutanil on soybeans to control 
soybean rust; effective from the time 
when soybean rust is introduced to the 
U.S., to March 1, 2007. Contact: 
(Andrew Ertman) 
EPA authorized the use of 
propiconazole on soybeans to control 
soybean rust; from the detection of 
soybean rust in the continental United 
States, to March 1, 2007. Contact: 
(Andrew Ertman) 
Specific: EPA authorized the use of 
tebuconazole on wheat to control 
Fusarium head blight; April 15, 2004 to 
May 31, 2004. Contact: (Libby 
Pemberton) 
EPA authorized the use of fomesafen on 
snap beans to control weeds; May 5, 
2004 to August 31, 2004. Contact: 
(Andrew Ertman)

Indiana

Office of Indiana State Chemist
Quarantine: EPA authorized the use of 
myclobutanil on soybeans to control 
soybean rust; effective from the time 
when soybean rust is introduced to the 
U.S., to March 1, 2007. Contact: 
(Andrew Ertman) 
EPA authorized the use of 
propiconazole on soybeans to control 
soybean rust; from the detection of 
soybean rust in the continental United 
States, to March 1, 2007. Contact: 
(Andrew Ertman) 
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Specific: EPA authorized the use of 
tebuconazole on wheat to control 
Fusarium head blight; April 15, 2004 to 
June 30, 2004. Contact: (Libby 
Pemberton) 
EPA authorized the use of fomesafen on 
snap beans to control broadleaf weeds; 
June 21, 2004 to September 1, 2004. 
Contact: (Andrew Ertman) 
EPA authorized the use of 
fenbuconazole on blueberries to control 
mummyberry disease; April 28, 2004 to 
July 31, 2004. Contact: (Barbara 
Madden) 
EPA authorized the use of thiophanate-
methyl on blueberries to control fungal 
disease; May 4, 2004 to September 30, 
2004. Contact: (Andrew Ertman)

Iowa
Department of Agriculture and Land 
Stewardship
Quarantine: EPA authorized the use of 
myclobutanil on soybeans to control 
soybean rust; effective from the time 
when soybean rust is introduced to the 
U.S., to March 1, 2007. Contact: 
(Andrew Ertman) 
EPA authorized the use of 
propiconazole on soybeans to control 
soybean rust; from the detection of 
soybean rust in the continental United 
States, to March 1, 2007. Contact: 
(Andrew Ertman) 
Specific: EPA authorized the use of 
fomesafen on dry beans to control 
broadleaf weeds; June 1, 2004 to July 15, 
2004. Contact: (Andrew Ertman)

Kansas
Department of Agriculture
Specific: EPA authorized the use of 
tebuconazole on sunflowers to control 
rust; May 3, 2004 to September 15, 
2004. Contact: (Stacey Groce) 
EPA authorized the use of 
propiconazole on sorghum to control 
sorghum ergot; June 28, 2004 to June 28, 
2005. Contact: (Libby Pemberton) 
EPA authorized the use of thymol in 
beehives to control varroa mites; June 
21, 2004 to November 8, 2004. Contact: 
(Stacey Groce)

Kentucky
Department of Agriculture
Quarantine: EPA authorized the use of 
myclobutanil on soybeans to control 
soybean rust; effective from the time 
when soybean rust is introduced to the 
U.S., to March 1, 2007. Contact: 
(Andrew Ertman) 
EPA authorized the use of 
propiconazole on soybeans to control 
soybean rust; from the detection of 
soybean rust in the continental United 
States, to March 1, 2007. Contact: 
(Andrew Ertman) 
Specific: EPA authorized the use of 
tebuconazole on wheat to control 

Fusarium head blight; April 15, 2004 to 
May 20, 2004. Contact: (Libby 
Pemberton)

Louisiana

Department of Agriculture and Forestry
Crisis: On May 7, 2004, for the use of 
flumioxazin on sweet potatoes to 
control annual broadleaf weeds. This 
program ended on July 15, 2004. 
Contact: (Libby Pemberton) 
Quarantine: EPA authorized the use of 
myclobutanil on soybeans to control 
soybean rust; effective from the time 
when soybean rust is introduced to the 
U.S., to March 1, 2007. Contact: 
(Andrew Ertman) 
EPA authorized the use of 
propiconazole on soybeans to control 
soybean rust; from the detection of 
soybean rust in the continental United 
States, to March 1, 2007. Contact: 
(Andrew Ertman) 
Specific: EPA authorized the use of 
flumioxazin on sweet potatoes to 
control annual broadleaf weeds; May 13, 
2004 to July 31, 2004. Contact: (Libby 
Pemberton) 
EPA authorized the use of bifenthrin on 
sweet potatoes to control beetle 
complex; May 20, 2004 to November 30, 
2004. Contact: (Stacey Groce)

Maine

Department of Agriculture, Food, and 
Rural Resources
Specific: EPA authorized the use of 
thymol in beehives to control varroa 
mite; April 13, 2004 to November 8, 
2004. Contact: (Stacey Groce) 
EPA authorized the use of coumaphos 
in beehives to control varroa mites and 
small hive beetles; April 14, 2004 to 
February 1, 2005. Contact: (Barbara 
Madden) 
EPA authorized the use of fomesafen on 
dry beans to control broadleaf weeds; 
May 15, 2004 to July 15, 2004. Contact: 
(Andrew Ertman)

Maryland

Department of Agriculture
Quarantine: EPA authorized the use of 
myclobutanil on soybeans to control 
soybean rust; effective from the time 
when soybean rust is introduced to the 
U.S., to March 1, 2007. Contact: 
(Andrew Ertman) 
EPA authorized the use of 
propiconazole on soybeans to control 
soybean rust; from the detection of 
soybean rust in the continental United 
States, to March 1, 2007. Contact: 
(Andrew Ertman) 
Specific: EPA authorized the use of 
fomesafen on snap beans to control 
broadleaf weeds; June 1, 2004 to 
September 15, 2004. Contact: (Andrew 
Ertman)

Massachusetts

Massachusetts Department of Food and 
Agriculture
Specific: EPA authorized the use of 
indoxacarb on cranberries to control 
cranberry weevil; April 6, 2004 to 
August 1, 2004. Contact: (Barbara 
Madden) 
EPA authorized the use of azoxystrobin 
on tobacco to control metalaxyl-resistant 
blue mold; May 20, 2004 to December 
31, 2004. Contact: (Libby Pemberton)

Michigan

Michigan Department of Agriculture
Crisis: On May 14, 2004, for the use of 
chlorothalonil on ginseng to control 
botrytis blight and alternaria leaf and 
stem blight. This program is expected to 
end on September 30, 2004. Contact: 
(Stacey Groce) 
Specific: EPA authorized the use of 
tebuconazole on wheat to control 
Fusarium head blight; April 15, 2004 to 
June 25, 2004. Contact: (Libby 
Pemberton) 
EPA authorized the use of mancozeb on 
ginseng to control alternaria stem and 
leaf blight and phytophthora leaf blight; 
April 30, 2004 to October 15, 2004. 
Contact: (Stacey Groce) 
EPA authorized the use of tebuconazole 
on asparagus to control rust; May 1, 
2004 to November 1, 2004. Contact: 
(Barbara Madden) 
EPA authorized the use of tetraconazole 
on sugar beets to control Cercospora 
leafspot; May 4, 2004 to September 30, 
2004. Contact: (Stacey Groce) 
EPA authorized the use of zoxamide on 
ginseng to control phytophthora leaf 
blight; May 12, 2004 to October 31, 
2004. Contact: (Stacey Groce) 
EPA authorized the use of fomesafen on 
snap beans to control black nightshade 
and common ragweed; May 15, 2004 to 
August 30, 2004. Contact: (Andrew 
Ertman) 
EPA authorized the use of fomesafen on 
dry beans to control black nightshade 
and common ragweed; June 1, 2004 to 
August 15, 2004. Contact: (Andrew 
Ertman) 
EPA authorized the use of sulfentrazone 
on strawberries to control broadleaf 
weeds; June 25, 2004 to December 15, 
2004. Contact: (Andrew Ertman) 
EPA authorized the use of 
dimethenamid-p on dry bulb onions to 
control yellow nutsedge; May 3, 2004 to 
July 30, 2004. Contact: (Barbara 
Madden)

Minnesota

Department of Agriculture
Quarantine: EPA authorized the use of 
propiconazole on soybeans to control 
soybean rust; from the detection of 
soybean rust in the continental United 
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States, to March 1, 2007. Contact: 
(Andrew Ertman) 
Specific: EPA authorized the use of 
fomesafen on dry beans to control 
common ragweed, waterhemp, ALS-
resistant eastern black nightshade;May 
1, 2004 to August 15, 2004. Contact: 
(Andrew Ertman) 
EPA authorized the use of tebuconazole 
on barley and wheat to control 
Fusarium head blight; April 15, 2004 to 
September 1, 2004. Contact: (Libby 
Pemberton)

Mississippi

Department of Agriculture and 
Commerce
Crisis: On June 8, 2004, for the use of 
halosulfuron-methyl on sweet potatoes 
to control nutsedge and various 
pigweeds. This program is expected to 
end on August 15, 2004. Contact: 
(Stacey Groce) 
Specific: EPA authorized the use of 
fenbuconazole on blueberries to control 
mummyberry disease; April 13, 2004 to 
August 31, 2004. Contact: (Barbara 
Madden) 
EPA authorized the use of flumioxazin 
on sweet potatoes to control annual 
broadleaf weeds; May 13, 2004 to July 
31, 2004. Contact: (Libby Pemberton) 
EPA authorized the use of bifenthrin on 
sweet potatoes to control beetle 
complex; April 29, 2004 to September 
30, 2004. Contact: (Stacey Groce) 
EPA authorized the use of 
methoxyfenozide on soybeans to control 
saltmarsh caterpillar, soybean loopers, 
and armyworms; May 24, 2004 to 
September 30, 2004. Contact: (Andrew 
Ertman)

Missouri

Department of Agriculture
Crisis: On June 3, 2004, for the use of 
sodium chlorate on wheat as a harvest 
aid. This program ended on June 17, 
2004. Contact: (Libby Pemberton) 
Specific: EPA authorized the use of 
fomesafen on snap beans to control 
broadleaf weeds; May 24, 2004 to 
September 10, 2004. Contact: (Andrew 
Ertman)

Montana

Department of Agriculture
Crisis: On May 20, 2004, for the use of 
diflubenzuron on alfalfa to control 
grasshoppers. This program is expected 
to end on September 30, 2004. Contact: 
(Libby Pemberton) 
On May 10, 2004, for the use of 
sulfentrazone on flax to control kochia. 
This program ended on June 30, 2004. 
Contact: (Andrew Ertman) 
Specific: EPA authorized the use of 
tebuconazole on barley and wheat to 
control Fusarium head blight; April 15, 

2004 to July 20, 2004. Contact: (Libby 
Pemberton) 
EPA authorized the use of 
diflubenzuorn on wheat and barley to 
control grasshoppers and Morom 
crickets; April 16, 2004 to July 15, 2004. 
Contact: (Barbara Madden) 
EPA authorized the use of azoxystrobin 
on safflower to control Alternaria leaf 
spot; July 1, 2004 to August 15, 2004. 
Contact: (Libby Pemberton)

Nebraska

Department of Agriculture
Quarantine: EPA authorized the use of 
myclobutanil on soybeans to control 
soybean rust; effective from the time 
when soybean rust is introduced to the 
U.S., to March 1, 2007. Contact: 
(Andrew Ertman) 
EPA authorized the use of 
propiconazole on soybeans to control 
soybean rust; from the detection of 
soybean rust in the continental United 
States, to March 1, 2007. Contact: 
(Andrew Ertman) 
Specific: EPA authorized the use of 
fomesafen on dry beans to control 
weeds; June 1, 2004 to July 15, 2004. 
Contact: (Andrew Ertman)

Nevada

Department of Agriculture
Crisis: On April 22, 2004, for the use of 
bifenazate on timothy to control banks 
grass mites. This program is expected to 
end on September 1, 2004. Contact: 
(Barbara Madden) 
Specific: EPA authorized the use of 
diflubenzuron on alfalfa to control 
grasshoppers and Mormon crickets; 
April 16, 2004 to October 31, 2004. 
Contact: (Barbara Madden)

New Hampshire

Department of Agriculture
Specific: EPA authorized the use of 
fenbuconazole on blueberries to control 
mummyberry disease; April 28, 2004 to 
August 31, 2004. Contact: (Barbara 
Madden)

New Jersey

Department of Environmental Protection
Crisis: On April 15, 2004, for the use of 
fenbuconazole on blueberries to control 
mummyberry disease. This program 
ended on June 30, 2004. Contact: 
(Barbara Madden) 
Denial: On April 28, 2004, EPA denied 
the use of fipronil on potatoes to control 
wireworms. This request was denied 
based on the determination that the 
situation as described in the application 
does not meet the criteria for an 
emergency since growers are not likely 
to experience significant economic 
losses from wireworm infestations. 
Further, the Agency also believes that 

the use of fipronil will not improve the 
economic conditions facing potato 
growers because fipronil’s performance 
against wireworms is just as erratic as 
the registered alternatives and its use 
will not result in any improvement in 
yield or quality. Contact: (Barbara 
Madden). 
Specific: EPA authorized the use of 
coumaphos in beehives to control varroa 
mites and small hive beetles; April 6, 
2004 to February 1, 2005. Contact: 
(Barbara Madden) 
EPA authorized the use of thymol on 
beehives to control varroa mite; April 
13, 2004 to November 8, 2004. Contact: 
(Stacey Groce) 
EPA authorized the use of 
fenbuconazole on blueberries to control 
mummyberry disease; April 28, 2004 to 
June 30, 2004. Contact: (Barbara 
Madden)

New Mexico

Department of Agriculture
Specific: EPA authorized the use of 
propiconazole on grain sorghum to 
control sorghum ergot; April 27, 2004 to 
September 30, 2004. Contact: (Libby 
Pemberton) 
EPA authorized the use of spinosad on 
onions to control thrips; June 4, 2004 to 
November 1, 2004. Contact: (Andrew 
Ertman)

New York

Department of Environmental 
Conservation
Specific: EPA authorized the use of 
fomesafen on snap beans to control 
broadleaf weeds; May 5, 2004 to August 
31, 2004. Contact: (Andrew Ertman) 
EPA authorized the use of 
desmedipham on red (table) beets to 
control several broadleaf weeds; May 
15, 2004 to August 15, 2004. Contact: 
(Libby Pemberton) 
EPA authorized the use of fomesafen on 
dry beans to control broadleaf weeds; 
June 1, 2004 to August 30, 2004. 
Contact: (Andrew Ertman) 
EPA authorized the use of 
dimethenamid-p on dry bulb onions to 
control yellow nutsedge and other 
broadleaf weeds; May 3, 2004 to July 30, 
2004. Contact: (Barbara Madden)

North Carolina

Department of Agriculture
Crisis: On May 17, 2004, for the use of 
s-metolachlor on sweet potatoes to 
control pigweed. This program ended 
on July 15, 2004. Contact: (Andrew 
Ertman) 
On June 2, 2004, for the use of 
bifenthrin on sweet potatoes to control 
wireworm. This program is expected to 
end on September 30, 2004. Contact: 
(Libby Pemberton) 
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Specific: EPA authorized the use of s-
metolachlor on sweet potatoes to control 
pigweed; June 4, 2004 to July 15, 2004. 
Contact: (Andrew Ertman)

North Dakota

Department of Agriculture
Quarantine: EPA authorized the use of 
myclobutanil on soybeans to control 
soybean rust; effective from the time 
when soybean rust is introduced to the 
U.S., to March 1, 2007. Contact: 
(Andrew Ertman) 
EPA authorized the use of 
propiconazole on soybeans to control 
soybean rust; from the detection of 
soybean rust in the continental United 
States, to March 1, 2007. Contact: 
(Andrew Ertman) 
Specific: EPA authorized the use of 
coumaphos in beehives to control varroa 
mites and small hive beetles; April 6, 
2004 to February 1, 2005. Contact: 
(Barbara Madden) 
EPA authorized the use of tebuconazole 
on barley and wheat to control 
Fusarium head blight; April 15, 2004 to 
September 1, 2004. Contact: (Libby 
Pemberton) 
EPA authorized the use of tebuconazole 
on sunflowers to control rust; May 3, 
2004 to September 5, 2004. Contact: 
(Stacey Groce) 
EPA authorized the use of fomesafen on 
dry beans to control ragweed and 
waterhemp; June 1, 2004 to August 15, 
2004. Contact: (Andrew Ertman) 
EPA authorized the use of azoxystrobin 
on safflower to control Alternaria leaf 
spot; July 1, 2004 to August 15, 2004. 
Contact: (Libby Pemberton) 
EPA authorized the use of 
diflubenzuron on wheat and barley to 
control various grasshopper species; 
June 30, 2004 to July 15, 2004. Contact: 
(Libby Pemberton)

Ohio

Department of Agriculture
Specific: EPA authorized the use of 
dimethenamid-p on dry bulb onions to 
control yellow nutsedge; May 3, 2004 to 
July 30, 2004. Contact: (Barbara 
Madden) 
EPA authorized the use of sulfentrazone 
on strawberries to control groundsel; 
June 3, 2004 to December 15, 2004. 
Contact: (Andrew Ertman)

Oklahoma

Department of Agriculture
Specific: EPA authorized the use of 
fomesafen on snap beans to control 
annual weeds; April 15, 2004 to 
September 10, 2004. Contact: (Andrew 
Ertman)

Oregon

Department of Agriculture

Specific: EPA authorized the use of 
triazamate on true fir Christmas trees to 
control root aphids; April 13, 2004 to 
October 31, 2004. Contact: (Barbara 
Madden) 
EPA authorized the use of 
dimethenamid-p on sugar beets to 
control hairy nightshade, redroot 
pigweed, and yellow nutsedge; April 28, 
2004 to July 15, 2004. Contact: (Barbara 
Madden) 
EPA authorized the use of mancozeb on 
ginseng to control alternaria stem and 
leaf blight and phytophthora leaf blight; 
May 7, 2004 to August 10, 2004. 
Contact: (Stacey Groce) 
EPA authorized the use of spinosad on 
onions to control thrips; June 29, 2004 
to August 31, 2004. Contact: (Andrew 
Ertman)

Pennsylvania

Department of Agriculture
Specific: EPA authorized the use of 
fomesafen on snap beans to control 
weeds; May 1, 2004 to August 30, 2004. 
Contact: (Andrew Ertman)

South Dakota

Department of Agriculture
Quarantine: EPA authorized the use of 
propiconazole on soybeans to control 
soybean rust; from the detection of 
soybean rust in the continental United 
States, to March 1, 2007. Contact: 
(Andrew Ertman) 
Specific: EPA authorized the use of 
tebuconazole on barley and wheat to 
control Fusarium head blight; April 15, 
2004 to August 31, 2004. Contact: (Libby 
Pemberton)

Tennessee

Department of Agriculture
Crisis: On May 14, 2004, for the use of 
sulfentrazone on cowpeas to control 
Hophornbeam Copperleaf. This program 
is expected to end on September 30, 
2004. Contact: (Andrew Ertman) 
Quarantine: EPA authorized the use of 
myclobutanil on soybeans to control 
soybean rust; from the detection of 
soybean rust in the continental United 
States, to March 1, 2007. Contact: 
(Andrew Ertman) 
EPA authorized the use of 
propiconazole on soybeans to control 
soybean rust; From the detection of 
soybean rust in the continental United 
States, to March 1, 2007. Contact: 
(Andrew Ertman) 
Specific: EPA authorized the use of 
sulfentrazone on cowpeas to control 
Hophornbeam Copperleaf; May 14, 2004 
to September 30, 2004. Contact: 
(Andrew Ertman)

Texas

Department of Agriculture

Crisis: On May 21, 2004, for the use of 
diuron on bass to control blue green 
algae. This program is expected to end 
on November 1, 2004. Contact: (Libby 
Pemberton) 
Specific: EPA authorized the use of 
propiconazole on grain sorghum to 
control sorghum ergot; April 27, 2004 to 
December 31, 2004. Contact: (Libby 
Pemberton)
Vermont
Department of Agriculture
Specific: EPA authorized the use of 
fenbuconazole on blueberry to control 
mummyberry disease; May 12, 2004 to 
September 1, 2004. Contact: (Stacey 
Groce)
Virginia
Department of Agriculture and 
Consumer Services
Denial: On April 28, 2004, EPA denied 
the use of fipronil on potatoes to control 
wireworms. This request was denied 
based on the determination that the 
situation as described in the application 
does not meet the criteria for an 
emergency since growers are not likely 
to experience significant economic 
losses from wireworm infestations. 
Further, the Agency also believes that 
the use of fipronil will not improve the 
economic conditions facing potato 
growers because fipronil’s performance 
against wireworms is just as erratic as 
the registered alternatives and its use 
will not result in any improvement in 
yield or quality. Contact: (Barbara 
Madden) 
Specific: EPA authorized the use of 
fomesafen on snap beans to control 
weeds; April 20, 2004 to September 19, 
2004. Contact: (Andrew Ertman) 
EPA authorized the use of coumaphos 
in beehives to control varroa mites and 
small hive beetles; April 14, 2004 to 
February 1, 2005. Contact: (Barbara 
Madden)
Washington
Department of Agriculture
Crisis: On June 3, 2004, for the use of 
diflubenzuron on barley and wheat to 
control Mormon cricket and 
grasshoppers. This program ended on 
July 14, 2004. Contact: (Libby 
Pemberton) 
Specific: EPA authorized the use of 
triazamate on true fir Christmas trees to 
control root aphids; April 13, 2004 to 
October 31, 2004. Contact: (Barbara 
Madden) 
EPA authorized the use of mancozeb on 
ginseng to control alternaria stem and 
leaf blight and phytophthora leaf blight; 
May 7, 2004 to August 10, 2004. 
Contact: (Stacey Groce) 
EPA authorized the use of 
fenpyroximate on hops to control mites; 
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June 9, 2004 to September 15, 2004. 
Contact: (Libby Pemberton) 
EPA authorized the use of spinosad on 
onions to control thrips; June 29, 2004 
to August 31, 2004. Contact: (Andrew 
Ertman)

West Virginia

Department of Agriculture
Specific: EPA authorized the use of 
coumaphos in beehives to control varroa 
mites and small hive beetles; April 21, 
2004 to February 1, 2005. Contact: 
(Barbara Madden)

Wisconsin

Department of Agriculture, Trade, and 
Consumer Protection
Crisis: On May 14, 2004, for the use of 
chlorothalonil on ginseng to control 
botrytis blight and alternaria leaf and 
stem blight. This program is expected to 
end on September 30, 2004. Contact: 
(Stacey Groce) 
On June 30, 2004, for the use of 
desmedipham on red beets to control 
various weeds. This program is 
expected to end on December 31, 2004. 
Contact: (Libby Pemberton) 
Specific: EPA authorized the use of 
mancozeb on ginseng to control 
alternaria stem and leaf blight and 
phytophthora leaf blight; April 30, 2004 
to October 15, 2004. Contact: (Stacey 
Groce) 
EPA authorized the use of 
dimethenamid-p on dry bulb onions to 
control yellow nutsedge and other 
broadleaf weeds; May 3, 2004 to July 31, 
2004. Contact: (Barbara Madden) 
EPA authorized the use of zoxamide on 
ginseng to control phytophthora leaf 
blight; May 12, 2004 to October 31, 
2004. Contact: (Stacey Groce)

Wyoming

Department of Agriculture
Specific: EPA authorized the use of 
coumaphos in beehives to control varroa 
mites and small hive beetles; April 14, 
2004 to February 1, 2005. Contact: 
(Barbara Madden) 
EPA authorized the use of lambda-
cyhalothrin on barley to control the 
Russian wheat aphid; April 23, 2004 to 
July 31, 2004. Contact: (Andrew Ertman) 
EPA authorized the use of tetraconazole 
on sugar beets to control Cercospora 
leafspot; May 4, 2004 to September 30, 
2004. Contact: (Stacey Groce) 

B. Federal Departments and Agencies

Interior Department

Fish and Wildlife Service
Quarantine: EPA authorized the use of 
brodifacoum on the Alaska Maritime 
National Wildlife Refuge and lands 
adjacent to the refuge with seabird 
populations that do not have existing 

invasive rodent populations to control 
Norway rats, roof rats and house mice; 
April 16, 2004, to April 16, 2007. 
Contact: (Barbara Madden)

List of Subjects
Environmental protection, Pesticides 

and pest.
Dated: October 27, 2004.

Lois Rossi,
Director, Registration Division, Office of 
Pesticide Programs.

[FR Doc. 04–25099 Filed 11–9–04; 8:45 am]
BILLING CODE 6560–50–S

ENVIRONMENTAL PROTECTION 
AGENCY

[OPPT–2004–0092; FRL–7686–7]

Draft Federal Guide for Green 
Construction Specs; Reopening of 
Comment Period

AGENCY: Environmental Protection 
Agency (EPA).
ACTION: Notice.

SUMMARY: In the Federal Register of July 
28, 2004, EPA published a notice of 
availability of a draft Federal Guide for 
Green Construction Specifications for 
public comment. The notice stated that 
comments on the draft Guide would be 
accepted until September 27, 2004. EPA 
has received several requests for an 
extension of time to comment on the 
draft Guide on the grounds that several 
issues that the Guide covers, require 
additional time for analysis. The Agency 
has determined that reopening the 
comment period is in the public 
interest. Consequently, the period for 
receipt of comments on the draft Guide 
is extended until January 14, 2005. It 
should be noted that the reopening of 
the comment period does not represent 
any modification of the draft Guide. The 
reopening of the comment period 
simply provides those interested parties 
additional time to provide comments to 
the Agency on the draft Guide. All other 
requirements stipulated in the initial 
notice for receipt of comments still 
apply. The draft Guide is available on 
the whole Building Design Guide at 
http://fedgreenspecs.wbdg.org.
DATES: Comments must be received by 
January 14, 2005.
ADDRESSES: Comments may be 
submitted electronically, by mail, or 
through hand delivery/courier. Follow 
the detailed instructions as provided in 
Unit I.C. of the SUPPLEMENTARY 
INFORMATION of the July 28, 2004, 
Federal Register document.
FOR FURTHER INFORMATION CONTACT: For 
general information: Colby Lintner, 

Regulatory Coordinator, Environmental 
Assistance Division (7408M), Office of 
Pollution Prevention and Toxics, 
Environmental Protection Agency, 1200 
Pennsylvania Ave., NW., Washington, 
DC 20460–0001; telephone number: 
(202) 554–1404; e-mail address: 
lintner.colby@epa.gov.

For technical information contact: 
Alison Kinn Bennett, Pollution 
Prevention Division (7409M), Office of 
Pollution Prevention and Toxics, 
Environmental Protection Agency, 1200 
Pennsylvania Ave., NW., Washington, 
DC 20460–0001; telephone number: 
(202) 564–8859; e-mail address: 
kinn.alison@epa.gov.
SUPPLEMENTARY INFORMATION:

I. General Information

A. Does this Action Apply to Me?
This action is directed to the public 

in general, and may be of particular 
interest to those persons that design, 
build, or acquire buildings or building 
products for the Federal government. 
Since other entities may also be 
interested, the Agency has not 
attempted to describe all the specific 
entities that may be affected by this 
action. If you have any questions 
regarding the applicability of this action 
to a particular entity, consult the 
technical person listed under FOR 
FURTHER INFORMATION CONTACT.

B. How Can I Get Copies of this 
Document and Other Related 
Information?

1. Docket. EPA has established an 
official public docket for this action 
under docket identification (ID) number 
OPPT–2004–0092. The official public 
docket consists of the documents 
specifically referenced in this action, 
any public comments received, and 
other information related to this action. 
Although, a part of the official docket, 
the public docket does not include 
Confidential Business Information (CBI) 
or other information whose disclosure is 
restricted by statute. The official public 
docket is the collection of materials that 
is available for public viewing at the 
EPA Docket Center, Rm. B102–Reading 
Room, EPA West, 1301 Constitution 
Ave., NW., Washington, DC. The EPA 
Docket Center is open from 8:30 a.m. to 
4:30 p.m., Monday through Friday, 
excluding legal holidays. The EPA 
Docket Center Reading Room telephone 
number is (202) 566–1744 and the 
telephone number for the OPPT Docket, 
which is located in EPA Docket Center, 
is (202) 566–0280.

2. Electronic access. You may access 
the draft Federal Guide for Green 
Construction Specifications at the 
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Whole Building Design Guide Internet 
site at: http://fedgreenspecs.wbdg.org. 
You may access this Federal Register 
document electronically through the 
EPA Internet under the Federal Register 
listings at http://www.epa.gov/fedrgstr/.

An electronic version of the public 
docket is available through EPA’s 
electronic public docket and comment 
system, EPA Dockets. You may use EPA 
Dockets at http://www.epa.gov/edocket/
to submit or view public comments, 
access the index listing of the contents 
of the official public docket, and to 
access those documents in the public 
docket that are available electronically. 
Although, not all docket materials may 
be available electronically, you may still 
access any of the publicly available 
docket materials through the docket 
facility identified in Unit I.B.1. Once in 
the system, select ‘‘search’’ then key in 
the appropriate docket ID number.

Certain types of information will not 
be placed in the EPA Dockets. 
Information claimed as CBI and other 
information whose disclosure is 
restricted by statute, which is not 
included in the official public docket, 
will not be available for public viewing 
in EPA’s electronic public docket. EPA’s 
policy is that copyrighted material will 
not be placed in EPA’s electronic public 
docket but will be available only in 
printed, paper form in the official public 
docket. To the extent feasible, publicly 
available docket materials will be made 
available in EPA’s electronic public 
docket. When a document is selected 
from the index list in EPA Dockets, the 
system will identify whether the 
document is available for viewing in 
EPA’s electronic public docket. 
Although, not all docket materials may 
be available electronically, you may still 
access any of the publicly available 
docket materials through the docket 
facility identified in Unit I.B.1. EPA 
intends to work towards providing 
electronic access to all of the publicly 
available docket materials through 
EPA’s electronic public docket.

For public commenters, it is 
important to note that EPA’s policy is 
that public comments, whether 
submitted electronically or on paper, 
will be made available for public 
viewing in EPA’s electronic public 
docket as EPA receives them and 
without change, unless the comment 
contains copyrighted material, CBI, or 
other information whose disclosure is 
restricted by statute. When EPA 
identifies a comment containing 
copyrighted material, EPA will provide 
a reference to that material in the 
version of the comment that is placed in 
EPA’s electronic public docket. The 
entire printed comment, including the 

copyrighted material, will be available 
in the public docket.

Public comments submitted on 
computer disks that are mailed or 
delivered to the docket will be 
transferred to EPA’s electronic public 
docket. Public comments that are 
mailed or delivered to the docket will be 
scanned and placed in EPA’s electronic 
public docket. Where practical, physical 
objects will be photographed, and the 
photograph will be placed in EPA’s 
electronic public docket along with a 
brief description written by the docket 
staff.

C. How and to Whom Do I Submit 
Comments?

To submit comments, or access the 
official public docket, please follow the 
detailed instructions as provided in 
Unit I.C. of the SUPPLEMENTARY 
INFORMATION of the July 28, 2004 Federal 
Regsiter document (69 FR 45053) (FRL–
7686–7). If you have questions, consult 
the person listed under FOR FURTHER 
INFORMATION CONTACT.

II. What Action is the Agency Taking?
EPA’s Office of Prevention, Pesticides 

and Toxic Substances is reopening the 
comment period for the draft Federal 
Guide for Green Construction 
Specifications from September 27, 2004 
to January 14, 2005.

List of Subjects
Environmental protection, Green 

building, Federal construction and 
renovation.

Dated: October 28, 2004.
Margaret Schneider,
Acting Assistant Administrator, Office of 
Prevention, Pesticides and Toxic Substances.
[FR Doc. 04–24928 Filed 11–9–04; 8:45 am]
BILLING CODE 6560–50–S

ENVIRONMENTAL PROTECTION 
AGENCY

[OPPT–2004–0124; FRL–7687–6]

Certain New Chemicals; Receipt and 
Status Information

AGENCY: Environmental Protection 
Agency (EPA).
ACTION: Notice.

SUMMARY: Section 5 of the Toxic 
Substances Control Act (TSCA) requires 
any person who intends to manufacture 
(defined by statute to include import) a 
new chemical (i.e., a chemical not on 
the TSCA Inventory) to notify EPA and 
comply with the statutory provisions 
pertaining to the manufacture of new 
chemicals. Under sections 5(d)(2) and 
5(d)(3) of TSCA, EPA is required to 

publish a notice of receipt of a 
premanufacture notice (PMN) or an 
application for a test marketing 
exemption (TME), and to publish 
periodic status reports on the chemicals 
under review and the receipt of notices 
of commencement to manufacture those 
chemicals. This status report, which 
covers the period from October 4, 2004 
to October 15, 2004, consists of the 
PMNs pending or expired, and the 
notices of commencement to 
manufacture a new chemical that the 
Agency has received under TSCA 
section 5 during this time period.
DATES: Comments identified by the 
docket ID number OPPT–2004–0124 
and the specific PMN number or TME 
number, must be received on or before 
December 10, 2004.
ADDRESSES: Comments may be 
submitted electronically, by mail, or 
through hand delivery/courier. Follow 
the detailed instructions as provided in 
Unit I. of the SUPPLEMENTARY 
INFORMATION.

FOR FURTHER INFORMATION CONTACT: 
Colby Lintner, Regulatory Coordinator, 
Environmental Assistance Division, 
Office of Pollution Prevention and 
Toxics (7408M), Environmental 
Protection Agency, 1200 Pennsylvania 
Ave., NW., Washington, DC 20460–
0001; telephone number: (202) 554–
1404; e-mail address: TSCA-
Hotline@epa.gov.

SUPPLEMENTARY INFORMATION:

I. General Information

A. Does this Action Apply to Me?

This action is directed to the public 
in general. As such, the Agency has not 
attempted to describe the specific 
entities that this action may apply to. 
Although others may be affected, this 
action applies directly to the submitter 
of the premanufacture notices addressed 
in the action. If you have any questions 
regarding the applicability of this action 
to a particular entity, consult the person 
listed under FOR FURTHER INFORMATION 
CONTACT.

B. How Can I Get Copies of this 
Document and Other Related 
Information?

1. Docket. EPA has established an 
official public docket for this action 
under docket identification (ID) number 
OPPT–2004–0124. The official public 
docket consists of the documents 
specifically referenced in this action, 
any public comments received, and 
other information related to this action. 
Although a part of the official docket, 
the public docket does not include 
Confidential Business Information (CBI) 
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or other information whose disclosure is 
restricted by statute. The official public 
docket is the collection of materials that 
is available for public viewing at the 
EPA Docket Center, Rm. B102-Reading 
Room, EPA West, 1301 Constitution 
Ave., NW., Washington, DC. The EPA 
Docket Center is open from 8:30 a.m. to 
4:30 p.m., Monday through Friday, 
excluding legal holidays. The EPA 
Docket Center Reading Room telephone 
number is (202) 566–1744 and the 
telephone number for the OPPT Docket, 
which is located in EPA Docket Center, 
is (202) 566–0280.

2. Electronic access. You may access 
this Federal Register document 
electronically through the EPA Internet 
under the ‘‘Federal Register’’ listings at 
http://www.epa.gov/fedrgstr/.

An electronic version of the public 
docket is available through EPA’s 
electronic public docket and comment 
system, EPA Dockets. You may use EPA 
Dockets at http://www.epa.gov/edocket/
to submit or view public comments, 
access the index listing of the contents 
of the official public docket, and to 
access those documents in the public 
docket that are available electronically. 
Although not all docket materials may 
be available electronically, you may still 
access any of the publicly available 
docket materials through the docket 
facility identified in Unit I.B.1. Once in 
the system, select ‘‘search,’’ then key in 
the appropriate docket ID number.

Certain types of information will not 
be placed in the EPA Dockets. 
Information claimed as CBI and other 
information whose disclosure is 
restricted by statute, which is not 
included in the official public docket, 
will not be available for public viewing 
in EPA’s electronic public docket. EPA’s 
policy is that copyrighted material will 
not be placed in EPA’s electronic public 
docket but will be available only in 
printed, paper form in the official public 
docket. To the extent feasible, publicly 
available docket materials will be made 
available in EPA’s electronic public 
docket. When a document is selected 
from the index list in EPA Dockets, the 
system will identify whether the 
document is available for viewing in 
EPA’s electronic public docket. 
Although not all docket materials may 
be available electronically, you may still 
access any of the publicly available 
docket materials through the docket 
facility identified in Unit I.B.1. EPA 
intends to work towards providing 
electronic access to all of the publicly 
available docket materials through 
EPA’s electronic public docket.

For public commenters, it is 
important to note that EPA’s policy is 
that public comments, whether 

submitted electronically or in paper, 
will be made available for public 
viewing in EPA’s electronic public 
docket as EPA receives them and 
without change, unless the comment 
contains copyrighted material, CBI, or 
other information whose disclosure is 
restricted by statute. When EPA 
identifies a comment containing 
copyrighted material, EPA will provide 
a reference to that material in the 
version of the comment that is placed in 
EPA’s electronic public docket. The 
entire printed comment, including the 
copyrighted material, will be available 
in the public docket.

Public comments submitted on 
computer disks that are mailed or 
delivered to the docket will be 
transferred to EPA’s electronic public 
docket. Public comments that are 
mailed or delivered to the docket will be 
scanned and placed in EPA’s electronic 
public docket. Where practical, physical 
objects will be photographed, and the 
photograph will be placed in EPA’s 
electronic public docket along with a 
brief description written by the docket 
staff.

C. How and To Whom Do I Submit 
Comments?

You may submit comments 
electronically, by mail, or through hand 
delivery/courier. To ensure proper 
receipt by EPA, identify the appropriate 
docket ID number and specific PMN 
number or TME number in the subject 
line on the first page of your comment. 
Please ensure that your comments are 
submitted within the specified comment 
period. Comments received after the 
close of the comment period will be 
marked ‘‘late.’’ EPA is not required to 
consider these late comments. If you 
wish to submit CBI or information that 
is otherwise protected by statute, please 
follow the instructions in Unit I.D. Do 
not use EPA Dockets or e-mail to submit 
CBI or information protected by statute.

1. Electronically. If you submit an 
electronic comment as prescribed in this 
unit, EPA recommends that you include 
your name, mailing address, and an e-
mail address or other contact 
information in the body of your 
comment. Also include this contact 
information on the outside of any disk 
or CD ROM you submit, and in any 
cover letter accompanying the disk or 
CD ROM. This ensures that you can be 
identified as the submitter of the 
comment and allows EPA to contact you 
in case EPA cannot read your comment 
due to technical difficulties or needs 
further information on the substance of 
your comment. EPA’s policy is that EPA 
will not edit your comment, and any 
identifying or contact information 

provided in the body of a comment will 
be included as part of the comment that 
is placed in the official public docket, 
and made available in EPA’s electronic 
public docket. If EPA cannot read your 
comment due to technical difficulties 
and cannot contact you for clarification, 
EPA may not be able to consider your 
comment.

i. EPA Dockets. Your use of EPA’s 
electronic public docket to submit 
comments to EPA electronically is 
EPA’s preferred method for receiving 
comments. Go directly to EPA Dockets 
at http://www.epa.gov/edocket/, and 
follow the online instructions for 
submitting comments. Once in the 
system, select ‘‘search,’’ and then key in 
docket ID number OPPT–2004–0124. 
The system is an ‘‘anonymous access’’ 
system, which means EPA will not 
know your identity, e-mail address, or 
other contact information unless you 
provide it in the body of your comment.

ii. E-mail. Comments may be sent by 
e-mail to oppt.ncic@epa.gov, Attention: 
Docket ID Number OPPT–2004–0124 
and PMN Number or TME Number. In 
contrast to EPA’s electronic public 
docket, EPA’s e-mail system is not an 
‘‘anonymous access’’ system. If you 
send an e-mail comment directly to the 
docket without going through EPA’s 
electronic public docket, EPA’s e-mail 
system automatically captures your e-
mail address. E-mail addresses that are 
automatically captured by EPA’s e-mail 
system are included as part of the 
comment that is placed in the official 
public docket, and made available in 
EPA’s electronic public docket.

iii. Disk or CD ROM. You may submit 
comments on a disk or CD ROM that 
you mail to the mailing address 
identified in Unit I.C.2. These electronic 
submissions will be accepted in 
WordPerfect or ASCII file format. Avoid 
the use of special characters and any 
form of encryption.

2. By mail. Send your comments to: 
Document Control Office (7407M), 
Office of Pollution Prevention and 
Toxics (OPPT), Environmental 
Protection Agency, 1200 Pennsylvania 
Ave., NW., Washington, DC 20460–
0001.

3. By hand delivery or courier. Deliver 
your comments to: OPPT Document 
Control Office (DCO) in EPA East Bldg., 
Rm. 6428, 1201 Constitution Ave., NW., 
Washington, DC. Attention: Docket ID 
Number OPPT–2004-0124 and PMN 
Number or TME Number. The DCO is 
open from 8 a.m. to 4 p.m., Monday 
through Friday, excluding legal 
holidays. The telephone number for the 
DCO is (202) 564–8930.
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D. How Should I Submit CBI to the 
Agency?

Do not submit information that you 
consider to be CBI electronically 
through EPA’s electronic public docket 
or by e-mail. You may claim 
information that you submit to EPA as 
CBI by marking any part or all of that 
information as CBI (if you submit CBI 
on disk or CD ROM, mark the outside 
of the disk or CD ROM as CBI and then 
identify electronically within the disk or 
CD ROM the specific information that is 
CBI). Information so marked will not be 
disclosed except in accordance with 
procedures set forth in 40 CFR part 2.

In addition to one complete version of 
the comment that includes any 
information claimed as CBI, a copy of 
the comment that does not contain the 
information claimed as CBI must be 
submitted for inclusion in the public 
docket and EPA’s electronic public 
docket. If you submit the copy that does 
not contain CBI on disk or CD ROM, 
mark the outside of the disk or CD ROM 
clearly that it does not contain CBI. 
Information not marked as CBI will be 
included in the public docket and EPA’s 
electronic public docket without prior 
notice. If you have any questions about 
CBI or the procedures for claiming CBI, 
please consult the technical person 
listed under FOR FURTHER INFORMATION 
CONTACT.

E. What Should I Consider as I Prepare 
My Comments for EPA?

You may find the following 
suggestions helpful for preparing your 
comments:

1. Explain your views as clearly as 
possible.

2. Describe any assumptions that you 
used.

3. Provide copies of any technical 
information and/or data you used that 
support your views.

4. If you estimate potential burden or 
costs, explain how you arrived at the 
estimate that you provide.

5. Provide specific examples to 
illustrate your concerns.

6. Offer alternative ways to improve 
the notice or collection activity.

7. Make sure to submit your 
comments by the deadline in this 
document.

8. To ensure proper receipt by EPA, 
be sure to identify the docket ID number 
assigned to this action and the specific 
PMN number you are commenting on in 
the subject line on the first page of your 
response. You may also provide the 
name, date, and Federal Register 
citation.

II. Why is EPA Taking this Action?

Section 5 of TSCA requires any 
person who intends to manufacture 
(defined by statute to include import) a 
new chemical (i.e., a chemical not on 
the TSCA Inventory to notify EPA and 
comply with the statutory provisions 
pertaining to the manufacture of new 

chemicals. Under sections 5(d)(2) and 
5(d)(3) of TSCA, EPA is required to 
publish a notice of receipt of a PMN or 
an application for a TME and to publish 
periodic status reports on the chemicals 
under review and the receipt of notices 
of commencement to manufacture those 
chemicals. This status report, which 
covers the period from October 4, 2004 
to October 15, 2004, consists of the 
PMNs pending or expired, and the 
notices of commencement to 
manufacture a new chemical that the 
Agency has received under TSCA 
section 5 during this time period.

III. Receipt and Status Report for PMNs

This status report identifies the PMNs 
pending or expired, and the notices of 
commencement to manufacture a new 
chemical that the Agency has received 
under TSCA section 5 during this time 
period. If you are interested in 
information that is not included in the 
following tables, you may contact EPA 
as described in Unit II. to access 
additional non-CBI information that 
may be available.

In Table I of this unit, EPA provides 
the following information (to the extent 
that such information is not claimed as 
CBI) on the PMNs received by EPA 
during this period: the EPA case number 
assigned to the PMN; the date the PMN 
was received by EPA; the projected end 
date for EPA’s review of the PMN; the 
submitting manufacturer; the potential 
uses identified by the manufacturer in 
the PMN; and the chemical identity.

I. 26 PREMANUFACTURE NOTICES RECEIVED FROM: 10/04/04 TO 10/15/04

Case No. Received 
Date 

Projected 
Notice 

End Date 
Manufacturer/Importer Use Chemical 

P–05–0012 10/04/04 01/01/05 CBI (G) Intermediate raw material, diluent 
in radiation cured coatings and ad-
hesives

(G) Acrylate ester

P–05–0013 10/05/04 01/02/05 Marubeni Specialty 
Chemicals, Inc.

(S) Solvent in ink (S) Ethane, 1-ethoxy-2-(2-
methoxyethoxy)-

P–05–0014 10/05/04 01/02/05 Cytec Industries Inc. (G) Antiscalant (G) Polymer of maleic anhydride and 
substituted alkenes, potassium salt, 
persulfate-initiated.

P–05–0018 10/06/04 01/03/05 CBI (G) Developer (G) Diphenyl sulfone
P–05–0019 10/07/04 01/04/05 Ashland Inc., Environ-

mental Health and 
Safety

(G) Adhesives, coatings, inks (G) Norrish type I acetophenone ace-
toacetic ester

P–05–0020 10/07/04 01/04/05 Ashland Inc., Environ-
mental Health and 
Safety

(G) Adhesive, coating, ink (G) Multifunctional acrylate oligomer 
resin

P–05–0021 10/07/04 01/04/05 Ashland Inc., Environ-
mental Health and 
Safety

(G) Adhesive, coating, ink (G) Multifunctional acrylate oligomer 
resin

P–05–0022 10/07/04 01/04/05 Ashland Inc., Environ-
mental Health and 
Safety

(G) Adhesive, coating, ink (G) Multifunctional acrylate oligomer 
resin

P–05–0023 10/07/04 01/04/05 Ashland Inc., Environ-
mental Health and 
Safety

(G) Adhesive, coating, ink (G) Multifunctional acrylate oligomer 
resin
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I. 26 PREMANUFACTURE NOTICES RECEIVED FROM: 10/04/04 TO 10/15/04—Continued

Case No. Received 
Date 

Projected 
Notice 

End Date 
Manufacturer/Importer Use Chemical 

P–05–0024 10/07/04 01/04/05 Ashland Inc., Environ-
mental Health and 
Safety

(G) Adhesive, coating, ink (G) Multifunctional acrylate oligomer 
resin

P–05–0025 10/07/04 01/04/05 Ashland Inc., Environ-
mental Health and 
Safety

(G) Adhesive, coating, ink (G) Multifunctional acrylate oligomer 
resin

P–05–0026 10/08/04 01/05/05 H.B. Fuller (G) Industrial adhesive (G) Polyester isocyanate polymer
P–05–0027 10/08/04 01/05/05 H.B. Fuller (G) Industrial adhesive (G) Polyester isocyanate polymer
P–05–0028 10/08/04 01/05/05 CBI (G) Open, non-dispersive; reactant for 

manufacture of specialized coating
(G) Substituted pyrimidinetrione

P–05–0029 10/12/04 01/09/05 Syngenta Crop Protec-
tion, Inc.

(G) Raw material used in a closed re-
action process to produce a chem-
ical intermediate.

(G) Substituted aniline

P–05–0030 10/12/04 01/09/05 CBI (G) Coating material (G) Acryrol derivatives
P–05–0031 10/12/04 01/09/05 Reichhold, Inc. (G) Resin intermediate (S) Soybean oil, mixed esters with 

pentaerythritol and tung oil
P–05–0032 10/12/04 01/09/05 Aldrich Chemical 

Company, Inc.
(G) Semiconductor manufacturing (S) Silicic acid (h4sio4), tris(1,1-

dimethylpropyl) ester
P–05–0033 10/12/04 01/09/05 Syngenta Crop Protec-

tion, Inc.
(S) Chemical intermediate used to 

produce a pesticide
(G) Substituted benzene

P–05–0034 10/13/04 01/10/05 CBI (G) Closed, non-dispersive use. (G) Esterified functionalized alkyl 
methacrlate, polymer with butyl 
methacrylate, methoxy polyethylene 
glycol methacrylate and methyl ac-
rylate.

P–05–0035 10/13/04 01/10/05 Syngenta Crop Protec-
tion, Inc.

(G) Intermediate used in producing a 
final product that is 100% exported.

(G) Substituted aryl acetonitrile

P–05–0036 10/14/04 01/11/05 CBI (G) Additive for lubricating oil (G) Alkyl methacrylate copolymer
P–05–0037 10/15/04 01/12/05 The Sherwin-Williams 

Company
(G) Paint (G) Water-dispersed polyurethane 

latex
P–05–0038 10/15/04 01/12/05 CBI (G) Metal working fluid (G) Polyalkylenepolyamine, 

alkyloxirane polymer
P–05–0040 10/15/04 01/12/05 CBI (G) Additive for manufacture of arti-

cles
(G) Modified starch-acrylate polymer

P–05–0041 10/15/04 01/12/05 CBI (G) Additive for manufacture of arti-
cles

(G) Ammonium-functional poly-
ethylene glycol acrylate polymer

In Table II of this unit, EPA provides 
the following information (to the extent 
that such information is not claimed as 

CBI) on the Notices of Commencement 
to manufacture received:

II. 11 NOTICES OF COMMENCEMENT FROM: 10/04/04 TO 10/15/04

Case No. Received Date Commencement 
Notice End Date Chemical 

P–02–0272 03/18/03 11/26/02 (G)D-glucopyranose, oligomeric, bu glycosides
P–03–0728 10/06/04 09/14/04 (G) Polyester polyol
P–04–0488 10/08/04 10/05/04 (G) Acrylic polymer
P–04–0539 10/13/04 09/01/04 (G) Urethaneacrylate
P–04–0545 10/06/04 09/30/04 (G) Substituted naphthalenesulfonic acid azo substituted phenyl amino sub-

stituted triazine compound
P–04–0557 10/07/04 09/20/04 (G) 1,3-heteropolycycledione, 4,5,6,7-tetrafluoro-
P–04–0588 10/05/04 09/14/04 (G) Modified polyacrylate
P–04–0643 10/08/04 10/04/04 (G) 9-octadecenoic acid (z)-, butyl ester, polymer with propanediol, 5-

isocyanato-1-(isocyanatomethyl)-1,3,3-trimethylcyclohexane, 2-
oxepanone,and 1,3,5-tris(6-isocyanatohexyl)-1,3,5-triazine-2,4,6(1h,3h,5h)-
trione.

P–04–0657 10/13/04 09/29/04 (G) Trimethylolpropane dialkyl diester
P–98–0996 10/06/04 07/27/04 (S) Rutile, tin zinc
P–98–0997 10/06/04 07/27/04 (G) Rutile, tin zinc
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List of Subjects

Environmental protection, Chemicals, 
Premanufacturer notices.

Dated: November 1, 2004.
Vicki A. Simons,
Acting Director, Information Management 
Division, Office of Pollution Prevention and 
Toxics.

[FR Doc. 04–25101 Filed 11–9–04; 8:45 am]
BILLING CODE 6560–50–S

OFFICE OF SCIENCE AND 
TECHNOLOGY POLICY 

Notice of Release of Appendix 3 To 
Draft Strategic Plan for U.S. Integrated 
Earth Observation System and 
Extension of Public Comment Period

ACTION: Notice of release and extension 
of public comment period. 

SUMMARY: This notice announces the 
release of the Appendix 3 to the Draft 
Strategic Plan for the U.S. Integrated 
Earth Observation System and extension 
of the public comment period by the 
National Science and Technology 
Council’s (NSTC) Committee on 
Environment and Natural Resources 
(CENR) Interagency Working Group on 
Earth Observations (IWGEO). This draft 
plan was prepared to address the 
effective use of Earth observation 
systems to benefit humankind, and 
Appendix 3 provides a summary of the 
state of the current observation systems 
addressed in the plan.
DATES AND ADDRESSES: The Draft 
Strategic Plan was made available for 
public review on Wednesday, 
September 8, 2004, and can be accessed 
electronically at http://
iwgeo.ssc.nasa.gov/draftstrategicplan. 
Appendix 3 to this document, along 
with the associated Technical Reference 
Documents will be available at http://
iwgeo.ssc.nasa.gov on Wednesday, 
November 10, 2004. In order to provide 
time to review Appendix 3, the 
comment period has been extended to 
no later that the close of business on 
Tuesday, November 30, 2004. 
Comments on the Technical Reference 
Documents do not have a close date, as 
they are continually being updated. 
Only electronic (e-mail) comments will 
be accepted, and should be sent to: 
IWGEOcomments@noaa.gov.

FOR FURTHER INFORMATION CONTACT: For 
information regarding this Notice, 
please contact Carla Sullivan, National 
Oceanic and Atmospheric 
Administration. Telephone: (202) 482–
5921. E-mail: carla.sullivan@noaa.gov.

SUPPLEMENTARY INFORMATION: 
Background: The Interagency Working 
Group on Earth Observations (IWGEO) 
of the NSTC Committee on Environment 
and Natural Resources was established 
after the Earth Observation Summit for 
a two-fold purpose: 

(1) To develop and begin 
implementation of the U.S. framework 
and ten-year plan for an integrated, 
comprehensive Earth observation 
system to answer environmental and 
societal needs, including a U.S. 
assessment of current observational 
capabilities, evaluation of requirements 
to sustain and evolve these capabilities 
considering both remote and in situ 
instruments, assessment of how to 
integrate current observational 
capabilities across scales, and 
evaluation and addressing of data gaps; 
and 

(2) To formulate the U.S. position and 
input to the international ad hoc Group 
on Earth Observations (GEO) as formed 
at the Earth Observation Summit on July 
31, 2003. 

In response the first goal, the IWGEO 
has prepared a Draft Strategic Plan for 
the U.S. Integrated Earth Observation 
System. The draft was prepared after a 
year of coordination among the 
appropriate Federal agencies. In 
addition, a public workshop was held 
on June 16–17, 2004, for the purpose of 
allowing representatives of the 
communities-of-practice to contribute 
information and facts on the nine 
societal benefits areas, which provide 
the focus of the plan. These strategic 
social/economic areas include: 

1. Improve weather forecasting. 
2. Reducing loss of life and property 

from disasters. 
3. Protecting and monitoring ocean 

resources. 
4. Understanding climate, and 

assessing, mitigating, and adapting to 
climate change impacts. 

5. Supporting sustainable agriculture 
and forestry, and combating land 
degradation. 

6. Understanding the effect of 
environmental factors on human health 
and well being. 

7. Developing the capacity to make 
ecological forecasts. 

8. Protecting and monitoring water 
resources. 

9. Monitoring and managing energy 
resources. 

Public Participation. Appendix 3 of 
the Draft Strategic Plan for the U.S. 
Integrated Earth Observation System 
provide a summary of the Technical 
Reference Documents on each of the 
nine societal benefits areas. These 
documents have been updated based on 
comments received at the June IWGEO 

public meeting and may be found on the 
IWGEO Web site at http://
iwgeo.ssc.nasa.gov, or by contacting the 
IWGEO Secretariat office: Carla 
Sullivan, Interagency Working Group on 
Earth Observations (IWGEO), National 
Oceanic and Atmospheric 
Administration (NOAA), 1401 
Constitution Avenue, NW., Washington, 
DC 20230. Telephone: (202) 482–5921, 
telefax: (202) 408–9674. E-mail: 
Carla.Sullivan@noaa.gov. Subject: Draft 
Strategic Plan for U.S. Integrated Earth 
Observation System. 

The National Science and Technology 
Council (NSTC) was established by 
Executive Order 12881. The Committee 
on Environment and Natural Resources 
(CENR) was chartered as one of four 
standing committees of the NSTC for the 
purpose of advising and assisting the 
Council on those federally supported 
efforts that develop new knowledge 
related to improving our understanding 
of the environment and natural 
resources.

Ann F. Mazur, 
Assistant Director for Budget and 
Administration.
[FR Doc. 04–25148 Filed 11–9–04; 8:45 am] 
BILLING CODE 3170–W5–P

FEDERAL COMMUNICATIONS 
COMMISSION 

Notice of Public Information 
Collection(s) Being Reviewed by the 
Federal Communications Commission 
for Extension Under Delegated 
Authority 

November 4, 2004.
SUMMARY: The Federal Communications 
Commission, as part of its continuing 
effort to reduce paperwork burden 
invites the general public and other 
Federal agencies to take this 
opportunity to comment on the 
following information collection(s), as 
required by the Paperwork Reduction 
Act of 1995, Public Law 104–13. An 
agency may not conduct or sponsor a 
collection of information unless it 
displays a currently valid control 
number. No person shall be subject to 
any penalty for failing to comply with 
a collection of information subject to the 
Paperwork Reduction Act (PRA) that 
does not display a valid control number. 
Comments are requested concerning (a) 
whether the proposed collection of 
information is necessary for the proper 
performance of the functions of the 
Commission, including whether the 
information shall have practical utility; 
(b) the accuracy of the Commission’s 
burden estimate; (c) ways to enhance 
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the quality, utility, and clarity of the 
information collected; and (d) ways to 
minimize the burden of the collection of 
information on the respondents, 
including the use of automated 
collection techniques or other forms of 
information technology.
DATES: Persons wishing to comment on 
this information collection should 
submit comments by January 10, 2005. 
If you anticipate that you will be 
submitting comments, but find it 
difficult to do so within the period of 
time allowed by this notice, you should 
advise the contact listed below as soon 
as possible.
ADDRESSES: Direct all Paperwork 
Reduction Act (PRA) comments to 
Judith B. Herman, Federal 
Communications Commission, 445 12th 
Street, SW., Room 1–C804, Washington, 
DC 20554 or via the Internet to Judith-
B.Herman@fcc.gov.
FOR FURTHER INFORMATION CONTACT: For 
additional information or copies of the 
information collections contact Judith B. 
Herman at 202–418–0214 or via the 
internet at Judith-B.Herman@fcc.gov.
SUPPLEMENTARY INFORMATION: 

OMB Control No.: 3060–1042. 
Title: Request for Technical Support—

Help Request Form. 
Form No.: N/A. 
Type of Review: Extension of a 

currently approved collection. 
Respondents: Individuals or 

households, business or other for profit, 
not-for-profit institutions and state, 
local or tribal government. 

Number of Respondents: 36,300. 
Estimated Time Per Response: 8 

minutes. 
Frequency of Response: On occasion 

reporting requirement. 
Total Annual Burden: 4,840 hours. 
Annual Cost Burden: $387,200. 
Privacy Act Impact Assessment: Yes. 
Needs and Uses: This information 

collection will be used by the public for 
submitting electronic support requests 
in using Wireless Telecommunications 
Bureau (WTB) processes and computer 
applications. This includes issues, 
problems, and questions about using 
software used for licensing, applying for 
licenses, participating in auctions for 
spectrum, and maintaining license 
information. This form will be 
submitted in lieu of free form email 
requests for support and will facilitate 
expedited processing of these requests 
by staff, resulting in a faster turn around 
time for responses and correct answers.
Federal Communications Commission. 
Marlene H. Dortch, 
Secretary.
[FR Doc. 04–25062 Filed 11–9–04; 8:45 am] 
BILLING CODE 6712–01–P

FEDERAL COMMUNICATIONS 
COMMISSION 

Notice of Public Information 
Collection(s) Being Reviewed by the 
Federal Communications Commission, 
Comments Requested 

November 3, 2004.
SUMMARY: The Federal Communications 
Commission, as part of its continuing 
effort to reduce paperwork burden 
invites the general public and other 
Federal agencies to take this 
opportunity to comment on the 
following information collection(s), as 
required by the Paperwork Reduction 
Act (PRA) of 1995, Public Law No. 104–
13. An agency may not conduct or 
sponsor a collection of information 
unless it displays a currently valid 
control number. No person shall be 
subject to any penalty for failing to 
comply with a collection of information 
subject to the Paperwork Reduction Act 
that does not display a valid control 
number. Comments are requested 
concerning (a) whether the proposed 
collection of information is necessary 
for the proper performance of the 
functions of the Commission, including 
whether the information shall have 
practical utility; (b) the accuracy of the 
Commission’s burden estimate; (c) ways 
to enhance the quality, utility, and 
clarity of the information collected; and 
(d) ways to minimize the burden of the 
collection of information on the 
respondents, including the use of 
automated collection techniques or 
other forms of information technology.
DATES: Written Paperwork Reduction 
Act (PRA) comments should be 
submitted on or before January 10, 2005. 
If you anticipate that you will be 
submitting comments, but find it 
difficult to do so within the period of 
time allowed by this notice, you should 
advise the contact listed below as soon 
as possible.
ADDRESSES: Direct all Paperwork 
Reduction Act (PRA) comments to 
Cathy Williams, Federal 
Communications Commission, Room 1–
C823, 445 12th Street, SW., Washington, 
DC 20554 or via the Internet to 
Cathy.Williams@fcc.gov.

FOR FURTHER INFORMATION CONTACT: For 
additional information or copies of the 
information collection(s), contact Cathy 
Williams at (202) 418–2918 or via the 
Internet at Cathy.Williams@fcc.gov.
SUPPLEMENTARY INFORMATION: 

OMB Control Number: 3060–0667. 
Title: Section 76.630, Compatibility 

with Consumer Electronic Equipment; 
section 76.1621, Equipment 
Compatibility Offer; section 76.1622, 

Consumer Education of Equipment 
Compatibility. 

Form Number: Not applicable. 
Type of Review: Revision of a 

currently approved collection. 
Respondents: Business or other for-

profit entities. 
Number of Respondents: 8,250. 
Estimated Time per Response: 1–3 

hours. 
Frequency of Response: 

Recordkeeping requirement; On 
occasion reporting requirement. 

Total Annual Burden: 8,285 hours. 
Total Annual Cost: $5,800. 
Privacy Impact Assessment: No 

impact(s). 
Needs and Uses: On March 14, 2002, 

the Commission released an Order, DA 
02–577, In the Matter of Establishment 
of the Media Bureau and Other 
Organizational Changes, which 
amended 47 CFR 76.630 to reflect the 
reorganization of the existing Cable 
Services and Mass Media Bureaus into 
a new Media Bureau. 47 CFR 76.1621 of 
the Commission’s rules prohibits cable 
system operators from scrambling or 
otherwise encrypting signals carried on 
the basic service tier. However, cable 
system operators may file a waiver of 
this prohibition with the Commission. 
In addition, § 76.1621 requires cable 
system operators that use scrambling or 
encryption equipment to provide 
subscribers special equipment that will 
enable the reception of multiple signals. 
47 CFR 76.1622 requires cable system 
operators to provide in writing a 
consumer education program 
concerning equipment compatibility. 
The Commission has set forth these 
disclosure requirements for consumer 
protection purposes to inform 
subscribers of compatibility matters, 
and notify subscribers of cable operator’ 
requests to waive the prohibition on 
signal encryption.
Federal Communications Commission. 
Marlene H. Dortch, 
Secretary.
[FR Doc. 04–25063 Filed 11–9–04; 8:45 am] 
BILLING CODE 6712–10–P

FEDERAL COMMUNICATIONS 
COMMISSION 

Notice of Public Information 
Collection(s) Being Reviewed by the 
Federal Communications Commission, 
Comments Requested 

October 26, 2004.
SUMMARY: The Federal Communications 
Commission, as part of its continuing 
effort to reduce paperwork burden 
invites the general public and other 
Federal agencies to take this 
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opportunity to comment on the 
following information collection(s), as 
required by the Paperwork Reduction 
Act (PRA) of 1995, Public Law No. 104–
13. An agency may not conduct or 
sponsor a collection of information 
unless it displays a currently valid 
control number. No person shall be 
subject to any penalty for failing to 
comply with a collection of information 
subject to the Paperwork Reduction Act 
that does not display a valid control 
number. Comments are requested 
concerning (a) whether the proposed 
collection of information is necessary 
for the proper performance of the 
functions of the Commission, including 
whether the information shall have 
practical utility; (b) the accuracy of the 
Commission’s burden estimate; (c) ways 
to enhance the quality, utility, and 
clarity of the information collected; and 
(d) ways to minimize the burden of the 
collection of information on the 
respondents, including the use of 
automated collection techniques or 
other forms of information technology.
DATES: Written Paperwork Reduction 
Act (PRA) comments should be 
submitted on or before January 10, 2005. 
If you anticipate that you will be 
submitting comments, but find it 
difficult to do so within the period of 
time allowed by this notice, you should 
advise the contact listed below as soon 
as possible.
ADDRESSES: Direct all Paperwork 
Reduction Act (PRA) comments to Les 
Smith, Federal Communications 
Commission, Room 1–A804, 445 12th 
Street, SW., Washington, DC 20554 or 
via the Internet to Leslie.Smith@fcc.gov.
FOR FURTHER INFORMATION CONTACT: For 
additional information or copies of the 
information collection(s), contact Les 
Smith at (202) 418–0217 or via the 
Internet at Leslie.Smith@fcc.gov.
SUPPLEMENTARY INFORMATION: 

OMB Control Number: 3060–XXXX. 
Title: Section 73.1201, Station 

Identification. 
Form Number: N/A. 
Type of Review: New collection. 
Respondents: Business or other for-

profit entities; Not-for-profit 
institutions. 

Number of Respondents: 1,700. 
Estimated Time per Response: 2 

hours. 
Frequency of Response: 

Recordkeeping requirement; On 
occasion reporting requirement. 

Total Annual Burden: 3,400 hours. 
Total Annual Cost: None. 
Privacy Impact Assessment: No 

impact(s). 
Needs and Uses: On August 4, 2004, 

the Commission adopted a Report and 

Order (R&O), In the Matter of Second 
Periodic Review of the Commission’s 
Rules and Policies Affecting the 
Conversion to Digital Television, MB 
Docket No. 03–15. With this R&O, the 
Commission requires digital television 
stations to follow the same rules for 
station identification as analog 
television stations. 47 CFR 73.1201(a) 
requires licensees to make broadcast 
station identification announcements at 
the beginning and ending of each time 
of operation, and hourly, as close to the 
hour as feasible, at a natural break in 
program offerings. Television and Class 
A television broadcast stations may 
make these announcements visually or 
aurally. 47 CFR 73.1201(b) requires the 
licensees’ station identification to 
consist of the station’s call letters 
immediately followed by the 
community or communities specified in 
its license as the station’s location.
Federal Communications Commission. 
Marlene H. Dortch, 
Secretary.
[FR Doc. 04–25065 Filed 11–9–04; 8:45 am] 
BILLING CODE 6712–10–P

FEDERAL MARITIME COMMISSION

Ocean Transportation Intermediary 
License Applicants 

Notice is hereby given that the 
following applicants have filed with the 
Federal Maritime Commission an 
application for license as a Non-Vessel-
Operating Common Carrier and Ocean 
Freight Forwarder—Ocean 
Transportation Intermediary pursuant to 
section 19 of the Shipping Act of 1984 
as amended (46 U.S.C. app. 1718 and 46 
CFR 515). 

Persons knowing of any reason why 
the following applicants should not 
receive a license are requested to 
contact the Office of Transportation 
Intermediaries, Federal Maritime 
Commission, Washington, DC 20573. 

Non-Vessel-Operating Common 
Carrier Ocean Transportation 
Intermediary Applicants:
L.C.L. Ocean Services, Inc., 1534e N.W. 

33rd Place, Opa-Locka, FL 33054. 
Officer: Ingimar O. Petursson, 
President (Qualifying Individual). 

Global Partner Logistics, Inc., 31 7th 
Street, Cresskill, NJ 07626. Officers: 
Kwang Y. Ahn, Secretary (Qualifying 
Individual), Jong S. Park, President. 

N.C. Shipping, Inc., 2661 Pine Street, 
Rosemead, CA 91776. Officer: Nick 
Vuong, President (Qualifying 
Individual). 

Windsur Int’l Inc., 2399 Tifal Avenue, 
Irwindale, CA 91010. Officers: Mei 

Ying Li, CEO (Qualifying Individual), 
Ling Ji, President.
Non-Vessel-Operating Common 

Carrier and Ocean Freight Forwarder 
Transportation Intermediary Applicants:
American Cruise-Aid Logistics, Inc., 405 

Atlantis Road, Suite A, Cape 
Canaveral, FL 32920. Officer: Janne 
Meinertz, President (Qualifying 
Individual). 

Go Events Management, Inc., 36 
Seabring Street, Brooklyn, NY 11231. 
Officers: Albert Gonzalez, Vice 
President (Qualifying Individual), 
Vincent Malerba, President. 

LE International Inc., 1928 Tyler 
Avenue, Unit #K, S. El Monte, CA 
91733. Officers: Emmy Ching, 
President (Qualifying Individual), 
Linda T. Nguyen, Secretary. 

North American International N.A., Inc., 
700 Oakmont Lane, Westmont, IL 
60559. Officers: Donald J. Krengiel, 
Asst. Secretary (Qualifying 
Individual), Michael B. McMahon, 
President. 

TranLogistics, LLC, 2801 NW 74th 
Avenue, Suite 100, Miami, FL 33122. 
Officers: Lily Tran, President 
(Qualifying Individual), Jeff Nouhan, 
Exec. Vice President.
Ocean Freight Forwarder—Ocean 

Transportation Intermediary Applicants:
AGLO Inc., 4709 N.W. 72nd Avenue, 

Miami, FL 33166. Officers: Daisy 
Montesano, Vice President 
(Qualifying Individual), Jorge L. 
Montesano, President. 

APL Logistics Hong Kong, Limited, 1111 
Broadway, Oakland, CA 94607. 
Officers: Paul J. Gibbs, Dir. of 
Operations (Qualifying Individual), 
Hans M. Hickler, Director.
Dated: November 5, 2004. 

Bryant L. VanBrakle, 
Secretary.
[FR Doc. 04–25114 Filed 11–9–04; 8:45 am] 
BILLING CODE 6730–01–P

FEDERAL RESERVE SYSTEM

Change in Bank Control Notices; 
Acquisition of Shares of Bank or Bank 
Holding Companies

The notificants listed below have 
applied under the Change in Bank 
Control Act (12 U.S.C. 1817(j)) and 
§ 225.41 of the Board’s Regulation Y (12 
CFR 225.41) to acquire a bank or bank 
holding company. The factors that are 
considered in acting on the notices are 
set forth in paragraph 7 of the Act (12 
U.S.C. 1817(j)(7)).

The notices are available for 
immediate inspection at the Federal 
Reserve Bank indicated. The notices 
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also will be available for inspection at 
the office of the Board of Governors. 
Interested persons may express their 
views in writing to the Reserve Bank 
indicated for that notice or to the offices 
of the Board of Governors. Comments 
must be received not later than 
November 24, 2004.

A. Federal Reserve Bank of St. Louis 
(Randall C. Sumner, Vice President) 411 
Locust Street, St. Louis, Missouri 
63166–2034:

1. Charles Keith Akin; Anita Akin; 
Burkley Investments, Inc.; Parkway 
Manor – KY; and Parkway Manor – TN 
all of Clinton, Kentucky (aka the Akin 
Control Group); to acquire additional 
voting shares of Purchase Area Bancorp, 
Bardwell, Kentucky, and thereby 
indirectly acquire voting shares of 
Bardwell Deposit Bank, Bardwell, 
Kentucky.

B. Federal Reserve Bank of 
Minneapolis (Jacqueline G. Nicholas, 
Community Affairs Officer) 90 
Hennepin Avenue, Minneapolis, 
Minnesota 55480–0291:

1. Craig K. Potts, Henderson, Nevada; 
to acquire voting shares of Security 
State Agency of Aitkin, Inc., Aitkin, 
Minnesota, and thereby indirectly 
acquire voting shares of Security State 
Bank of Aitkin, Aitkin, Minnesota.

2. Lyndon L. Krause and David D. 
Krause, both of Winnebago, Minnesota; 
to acquire voting shares of Krause 
Financial, Inc., Winnebago, Minnesota, 
and thereby indirectly acquire voting 
shares of First National Bank in 
Winnebago, Winnebago, Minnesota.

C. Federal Reserve Bank of Dallas 
(W. Arthur Tribble, Vice President) 2200 
North Pearl Street, Dallas, Texas 75201–
2272:

1. Ken Chee–Kin Mok and Li Chu 
Chang–Mok, Plano, Texas, acting in 
concert; to acquire additional voting 
shares of First International Bancorp 
Texas, Inc., Plano, Texas, and thereby 
indirectly acquire additional voting 
shares of First International Bank, 
Plano, Texas.

Board of Governors of the Federal Reserve 
System, November 4, 2004.
Robert deV. Frierson,
Deputy Secretary of the Board.
[FR Doc. 04–24999 Filed 11–9–04; 8:45 am]
BILLING CODE 6210–01–S

FEDERAL RESERVE SYSTEM

Formations of, Acquisitions by, and 
Mergers of Bank Holding Companies

The companies listed in this notice 
have applied to the Board for approval, 
pursuant to the Bank Holding Company 
Act of 1956 (12 U.S.C. 1841 et seq.) 

(BHC Act), Regulation Y (12 CFR Part 
225), and all other applicable statutes 
and regulations to become a bank 
holding company and/or to acquire the 
assets or the ownership of, control of, or 
the power to vote shares of a bank or 
bank holding company and all of the 
banks and nonbanking companies 
owned by the bank holding company, 
including the companies listed below.

The applications listed below, as well 
as other related filings required by the 
Board, are available for immediate 
inspection at the Federal Reserve Bank 
indicated. The application also will be 
available for inspection at the offices of 
the Board of Governors. Interested 
persons may express their views in 
writing on the standards enumerated in 
the BHC Act (12 U.S.C. 1842(c)). If the 
proposal also involves the acquisition of 
a nonbanking company, the review also 
includes whether the acquisition of the 
nonbanking company complies with the 
standards in section 4 of the BHC Act 
(12 U.S.C. 1843). Unless otherwise 
noted, nonbanking activities will be 
conducted throughout the United States. 
Additional information on all bank 
holding companies may be obtained 
from the National Information Center 
website at www.ffiec.gov/nic/.

Unless otherwise noted, comments 
regarding each of these applications 
must be received at the Reserve Bank 
indicated or the offices of the Board of 
Governors not later than December 6, 
2004.

A. Federal Reserve Bank of Chicago 
(Patrick Wilder, Assistant Vice 
President) 230 South LaSalle Street, 
Chicago, Illinois 60690–1414:

1. Logan Investment Corp., Keokuk, 
Iowa; to become a bank holding 
company by acquiring 100 percent of 
the voting shares of State Central Bank, 
Keokuk, Iowa.

Board of Governors of the Federal Reserve 
System, November 4, 2004.
Robert deV. Frierson,
Deputy Secretary of the Board.
[FR Doc. 04–25000 Filed 11–9–04; 8:45 am]
BILLING CODE 6210–01–S

FEDERAL RESERVE SYSTEM

Formations of, Acquisitions by, and 
Mergers of Bank Holding Companies

The companies listed in this notice 
have applied to the Board for approval, 
pursuant to the Bank Holding Company 
Act of 1956 (12 U.S.C. 1841 et seq.) 
(BHC Act), Regulation Y (12 CFR Part 
225), and all other applicable statutes 
and regulations to become a bank 
holding company and/or to acquire the 
assets or the ownership of, control of, or 

the power to vote shares of a bank or 
bank holding company and all of the 
banks and nonbanking companies 
owned by the bank holding company, 
including the companies listed below.

The applications listed below, as well 
as other related filings required by the 
Board, are available for immediate 
inspection at the Federal Reserve Bank 
indicated. The application also will be 
available for inspection at the offices of 
the Board of Governors. Interested 
persons may express their views in 
writing on the standards enumerated in 
the BHC Act (12 U.S.C. 1842(c)). If the 
proposal also involves the acquisition of 
a nonbanking company, the review also 
includes whether the acquisition of the 
nonbanking company complies with the 
standards in section 4 of the BHC Act 
(12 U.S.C. 1843). Unless otherwise 
noted, nonbanking activities will be 
conducted throughout the United States. 
Additional information on all bank 
holding companies may be obtained 
from the National Information Center 
website at www.ffiec.gov/nic/.

Unless otherwise noted, comments 
regarding each of these applications 
must be received at the Reserve Bank 
indicated or the offices of the Board of 
Governors not later than December 5, 
2004.

A. Federal Reserve Bank of New 
York (Jay Bernstein, Bank Supervision 
Officer) 33 Liberty Street, New York, 
New York 10045–0001:

1. Banco Bilbao Vizcaya Argentaria, 
S.A., Bilbao, Spain; to acquire 100 
percent of the voting shares of Laredo 
National Bancshares, Inc., Laredo, 
Texas, and thereby indirectly acquire 
voting shares of Laredo National Bank, 
and South Texas National Bank, both of 
Laredo, Texas.

B. Federal Reserve Bank of Atlanta 
(Sue Costello, Vice President) 1000 
Peachtree Street, N.E., Atlanta, Georgia 
30303:

1. The Colonial BancGroup, Inc., 
Montgomery, Alabama; to acquire 100 
percent of the voting shares of Union 
Bank of Alabama, Lauderhill, Florida.

C. Federal Reserve Bank of Chicago 
(Patrick Wilder, Assistant Vice 
President) 230 South LaSalle Street, 
Chicago, Illinois 60690–1414:

1. Peotone Bancorp, Inc., Peotone, 
Illinois; to acquire 74.19 percent of the 
voting shares of Legacy Integrity Group, 
Inc., Scottsdale, Arizona, and thereby 
indirectly acquire voting shares of 
Legacy Bank, Scottsdale, Arizona (in 
organization).

2. Founders Group, Inc., Worth, 
Illinois; to acquire 12.90 percent of the 
voting shares of Legacy Integrity Group, 
Inc., Scottsdale, Arizona, and thereby 
indirectly acquire voting shares of 
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Legacy Bank, Scottsdale, Arizona (in 
organization).

3. Terrapin Bancorp, Inc., Elizabeth, 
Illinois; to acquire 25.81 percent of the 
voting shares of Legacy Integrity Group, 
Inc., Scottsdale, Arizona, and thereby 
indirectly acquire voting shares of 
Legacy Bank, Scottsdale, Arizona (in 
organization).

4. Rock River Bancorporation, Inc., 
Oregon, Illinois; to acquire 12.9 percent 
of the voting shares of Legacy Integrity 
Group, Inc., Scottsdale, Arizona, and 
thereby indirectly acquire voting shares 
of Legacy Bank, Scottsdale, Arizona (in 
organization).

5. Legacy Integrity Group, Inc., 
Scottsdale, Arizona; to become a bank 
holding company by acquiring 100 
percent of the voting shares of Legacy 
Bank, Scottsdale, Arizona, (in 
organization).

Board of Governors of the Federal Reserve 
System, November 5, 2004.
Robert deV. Frierson,
Deputy Secretary of the Board.
[FR Doc. 04–25119 Filed 11–9–04; 8:45 am]
BILLING CODE 6210–01–S

FEDERAL RESERVE SYSTEM

Notice of Proposals to Engage in 
Permissible Nonbanking Activities or 
to Acquire Companies that are 
Engaged in Permissible Nonbanking 
Activities

The companies listed in this notice 
have given notice under section 4 of the 
Bank Holding Company Act (12 U.S.C. 
1843) (BHC Act) and Regulation Y (12 
CFR Part 225) to engage de novo, or to 
acquire or control voting securities or 
assets of a company, including the 
companies listed below, that engages 
either directly or through a subsidiary or 
other company, in a nonbanking activity 
that is listed in § 225.28 of Regulation Y 
(12 CFR 225.28) or that the Board has 
determined by Order to be closely 
related to banking and permissible for 
bank holding companies. Unless 
otherwise noted, these activities will be 
conducted throughout the United States.

Each notice is available for inspection 
at the Federal Reserve Bank indicated. 
The notice also will be available for 
inspection at the offices of the Board of 
Governors. Interested persons may 
express their views in writing on the 
question whether the proposal complies 
with the standards of section 4 of the 
BHC Act. Additional information on all 
bank holding companies may be 
obtained from the National Information 
Center website at www.ffiec.gov/nic/.

Unless otherwise noted, comments 
regarding the applications must be 

received at the Reserve Bank indicated 
or the offices of the Board of Governors 
not later than November 24, 2004.

A. Federal Reserve Bank of Chicago 
(Patrick Wilder, Assistant Vice 
President) 230 South LaSalle Street, 
Chicago, Illinois 60690–1414:

1. Parkway Bancorp, Inc., Harwood 
Heights, Illinois; to acquire Parkway 
Mortgage & Financial Center, LLC, Des 
Moines, Iowa, and thereby engage in 
residential real estate mortgage lending 
activities, pursuant to section 
225.28(b)(1) of Regulation Y.

Board of Governors of the Federal Reserve 
System, November 4, 2004.
Robert deV. Frierson,
Deputy Secretary of the Board.
[FR Doc.04–25001 Filed 11–9–04; 8:45 am]
BILLING CODE 6210–01–S

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

Agency for Healthcare Research and 
Quality 

Notice of Senior Executive Service 
Performance Review Board 
Membership 

The Agency for Healthcare Research 
and Quality (AHRQ) announces the 
appointment of members of the AHRQ 
Senior Executive Service (SES) 
Performance Review Board (PRB). This 
action is being taken in accordance with 
Title 5, U.S.C., 4314(c)(4) of the Civil 
Service Reform Act of 1978, which 
requires members of the performance 
review boards to be published in the 
Federal Register. 

The function of the PRB is to ensure 
consistency, stability and objectivity in 
SES performance appraisals, and to 
make recommendations to the Director, 
AHRQ, relating to the performance of 
senior executives in the Agency. 

The following persons will serve on 
the AHRQ SES Performance Review 
Board:
Bill Beldon 
Helen Burstin 
Francis Chesley 
Steven Cohen 
J. Michael Fitzmaurice 
Irene Fraser 
Robert Graham 
Kathleen Kendrick 
Anna Marsh 
Robert McSwain 
Jean Slutsky 
Christine Williams 
Phyllis Zucker

For further information about the 
AHRQ Performance Review Board, 
contact Jeffrey Toven, Office of 

Performance, Accountability, Resources, 
and Technology, Agency for Healthcare 
Research and Quality, 540 Gaither Road, 
Suite 4329, Rockville, Maryland 20850.

Dated: November 4, 2004. 
Carolyn M. Clancy, 
Director, AHRQ.
[FR Doc. 04–24998 Filed 11–9–04; 8:45 am] 
BILLING CODE 4160–90–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

Substance Abuse and Mental Health 
Services Administration 

Agency Information Collection 
Activities Under Emergency Review by 
the Office of Management and Budget 

The Substance Abuse and Mental 
Health Services Administration 
(SAMHSA) has submitted the following 
request (see below) for emergency OMB 
review under the Paperwork Reduction 
Act (44 U.S.C. Chapter 35). OMB 
approval has been requested by 
November 24, 2004. A copy of the 
information collection plans may be 
obtained by calling the SAMHSA 
Reports Clearance Officer on (240) 276–
1243. 

Title: SAMHSA Suicide Prevention 
Hotline Networking Form. 

OMB Number: 0930–New. 
Frequency: One-time-only. 
Affected public: Non-Profit 

Institutions. 
Section 520A of the Public Health 

Service (PHS) Act [42 U.S.C. 290bb–32] 
authorizes the Administrator of the 
Substance Abuse and Mental Health 
Services Administration (SAMHSA) to 
establish the Suicide Prevention Hotline 
program as part of its mandate to 
address priority mental health needs of 
regional and national significance. Each 
year, beginning with the 2001 
appropriations bill, Congress has 
directed that funding be provided for 
the Suicide Prevention Hotline program, 
through which SAMHSA has 
established the National Suicide 
Prevention Hotline Network. 

The National Suicide Prevention 
Hotline Network consists of a single 
toll-free telephone number that routes 
calls from anywhere in the United 
States to a network of local crisis centers 
that can link callers to local emergency, 
mental health, and social service 
resources. Behind the scenes is a 
computerized ‘‘routing system,’’ which 
matches each incoming call to a 
complex array of crisis center 
characteristics, and rapidly links the 
caller to the nearest available, 
appropriate crisis center. 
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Technological and administrative 
changes necessitate that a new toll-free 
telephone number and a new, more 
sophisticated routing system be 
operational by January 1, 2005. This 
entails collecting administrative 
information from each of the 144 crisis 

centers currently participating in the 
network (e.g., location, hours of 
operation, call capacity, non-English 
language capability) and programming 
the data into a new routing system to 
ensure that each caller is linked to the 
nearest and most appropriate crisis 

center. The form developed to secure 
this information requests only factual 
information that is essential to the 
design of the routing system. 

The following table is the estimated 
hour burden:

Number of respondents Responses/
respondent 

Burden/
response

(hrs.) 

Total
burden 
hours 

144 ........................................................................................................................................................... 1 .17 24.50 

Emergency approval is being 
requested because SAMHSA does not 
want to risk the possibility of disrupting 
the functioning of the national suicide 
prevention hotline network, and the 
subsequent possibility that even one 
individual who tries calling a non-
working hotline might ultimately take 
his/her own life. 

Written comments and 
recommendations concerning the 
proposed information collection should 
be sent within two weeks of this notice 
to: John Kraemer, Human Resources and 
Housing Branch, Office of Management 
and Budget, New Executive Office 
Building, Room 10235, Washington, DC 
20503; due to potential delays in OMB’s 
receipt and processing of mail sent 
through the U.S. Postal Service, 
respondents are encouraged to submit 
comments by fax to: 202–395–6974.

Dated: November 4, 2004. 
Patricia S. Bransford, 
Acting Executive Officer, SAMHSA.
[FR Doc. 04–25028 Filed 11–9–04; 8:45 am] 
BILLING CODE 4162–20–P

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

Centers for Disease Control and 
Prevention 

[Request for Application 05017] 

Intervention and Evaluation Trials To 
Prevent Intimate Partner Violence; 
Notice of Availability of Funds-
Amendment 

A notice announcing the availability 
of fiscal year (FY) 2005 funds for a 
research cooperative agreement program 
to conduct efficacy and effectiveness 
trials of intervention strategies to 
prevent intimate partner violence and/
or its negative consequences, 
particularly studies of strategies that 
have not been well studied, for at-risk 
or underserved populations was 
published in the Federal Register on 
October 27, 2004, Vol. 69, No. 207, 
pages 62694–62701. The notice is 

amended as follows: On page 62696, 
Column 3, Line 2, delete $1,800,000 and 
replace with the new amount of 
$2,250,000.

Dated: November 3, 2004. 

William Nichols, 
Acting Director, Procurement and Grants 
Office, Centers for Disease Control and 
Prevention.
[FR Doc. 04–25027 Filed 11–9–04; 8:45 am] 

BILLING CODE 4163–18–P

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

Centers for Disease Control and 
Prevention 

Public Health Service Act; Delegation 
of Authority 

Notice is hereby given that I have 
delegated to the Director, Centers for 
Disease Control and Prevention (CDC), 
the authority vested in the Secretary of 
Health and Human Services under 
Section 319F–2 of Title III of the Public 
Health Service Act, as amended, to enter 
into agreements with recipients of the 
Stockpile material will be deployed. 
The authority to deploy the Stockpile 
referred to herein is limited to the 
CHEMPACK Program. 

This authority cannot be redelegated. 
Further, CDC must notify the Office of 
Public Health Emergency Preparedness 
before entering into an agreement. 

This delegation became effective upon 
date of signature. In addition, I have 
affirmed and ratified any actions taken 
by the Director, CDC, or his/her 
subordinates which involved the 
exercise of the authorities delegated 
therein prior to the effective date of the 
delegation.

Dated: October 27, 2004. 

Tommy G. Thompson, 
Secretary.
[FR Doc. 04–25002 Filed 11–9–04; 8:45 am] 

BILLING CODE 4160–18–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES

Food and Drug Administration

[Docket No. 2004N–0470]

Agency Information Collection 
Activities: Proposed Collection; 
Comment Request; New Animal Drugs 
For Investigational Use

AGENCY: Food and Drug Administration, 
HHS.
ACTION: Notice.

SUMMARY: The Food and Drug 
Administration (FDA) is announcing an 
opportunity for public comment on the 
proposed collection of certain 
information by the agency. Under the 
Paperwork Reduction Act of 1995 (the 
PRA), Federal agencies are required to 
publish notice in the Federal Register 
concerning each proposed collection of 
information, including each proposed 
extension of an existing collection of 
information, and to allow 60 days for 
public comment in response to the 
notice. This notice solicits comments on 
the reporting and recordkeeping 
requirements for ‘‘New Animal Drugs 
for Investigational Use.’’
DATES: Submit written or electronic 
comments on the collection of 
information by January 10, 2005.
ADDRESSES: Submit electronic 
comments on the collection of 
information to: http://www.fda.gov/
dockets/ecomments. Submit written 
comments on the collection of 
information to the Division of Dockets 
Management (HFA–305), Food and Drug 
Administration, 5630 Fishers Lane, rm. 
1061, Rockville, MD 20852. All 
comments should be identified with the 
docket number found in brackets in the 
heading of this document.
FOR FURTHER INFORMATION CONTACT: 
Denver Presley, Office of Management 
Programs (HFA–250), Food and Drug 
Administration, 5600 Fishers Lane, 
Rockville, MD 20857, 301–827–1472.
SUPPLEMENTARY INFORMATION: Under the 
PRA (44 U.S.C. 3501–3520), Federal 
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agencies must obtain approval from the 
Office of Management and Budget 
(OMB) for each collection of 
information they conduct or sponsor. 
‘‘Collection of information’’ is defined 
in 44 U.S.C. 3502(3) and 5 CFR 
1320.3(c) and includes agency requests 
or requirements that members of the 
public submit reports, keep records, or 
provide information to a third party. 
Section 3506(c)(2)(A) of the PRA (44 
U.S.C. 3506(c)(2)(A)) requires Federal 
agencies to provide a 60-day notice in 
the Federal Register concerning each 
proposed extension of an existing 
collection of information, before 
submitting the collection to OMB for 
approval. To comply with this 
requirement, FDA is publishing notice 
of the proposed collection of 
information set forth in this document.

With respect to the following 
collection of information, FDA invites 
comments on these topics: (1) Whether 
the proposed collection of information 
is necessary for the proper performance 
of FDA’s functions, including whether 
the information will have practical 
utility; (2) the accuracy of FDA’s 
estimate of the burden of the proposed 
collection of information, including the 
validity of the methodology and 

assumptions used; (3) ways to enhance 
the quality, utility, and clarity of the 
information to be collected; and (4) 
ways to minimize the burden of the 
collection of information on 
respondents, including through the use 
of automated collection techniques, 
when appropriate, and other forms of 
information technology.

New Animal Drugs for 
Investigational Use—21 CFR Part 511 
(OMB Control Number 0910–0117)—
Extension

FDA has the responsibility under the 
Federal Food, Drug, and Cosmetic Act 
(the act), for approval of new animal 
drugs. Section 512(j) of the act (21 
U.S.C. 360b(j)), authorizes FDA to issue 
regulations relating to the 
investigational use of new animal drugs. 
The regulations setting forth the 
conditions for investigational use of 
new animal drugs have been codified at 
part 511 (21 CFR part 511). A sponsor 
must submit to FDA a Notice of Claimed 
Investigational Exemption (INAD), 
before shipping the new animal drug for 
clinical tests in animals. The INAD must 
contain, among other things, the 
following specific information: (1) 
Identity of the new animal drug, (2) 
labeling, (3) statement of compliance of 
any nonclinical laboratory studies with 

good laboratory practices, (4) name and 
address of each clinical investigator, (5) 
the approximate number of animals to 
be treated or amount of new animal 
drug(s) to be shipped, and (6) 
information regarding the use of edible 
tissues from investigational animals. 
Part 511 also requires that records be 
established and maintained to 
document the distribution and use of 
the investigational drug to assure that its 
use is safe, and that distribution is 
controlled to prevent potential abuse. 
The agency utilizes these required 
records under its Bio-Research 
Monitoring Program to monitor the 
validity of the studies submitted to FDA 
to support new animal drug approval 
and to assure that proper use of the drug 
is maintained by the investigator.

Investigational new animal drugs are 
used primarily by drug industry firms, 
academic institutions, and the 
government. Investigators may include 
individuals from these entities as well 
as research firms and members of the 
medical profession. Respondents to this 
collection of information are the persons 
who use new animal drugs 
investigationally.

FDA estimates the burden for this 
collection of information as follows:

TABLE 1.—ESTIMATED ANNUAL REPORTING BURDEN1

21 CFR Sec-
tion No. of Respondents 

Annual Frequency per
Response Total Annual Re-

sponses Hours per Response Total Hours 

511.1(b)(4) 190 4.09 778 8 6,224

511.1(b)(5) 190 0.58 110 140 15,400

511.1(b)(6) 190 .01 20 1 20

511.1(b)(8)(ii) 190 .005 1 20 20

511.1(b)(9) 190 .10 20 8 160

Total Burden Hours 21,824

1 There are no capital costs or operating and maintenance costs associated with this collection of information.

ESTIMATED ANNUAL RECORDKEEPING BURDEN1

21 CFR Sec-
tion No. of Recordkeepers 

Annual Frequency per
Recordkeeping Total Annual Records Hours per Record-

keeper Total Hours 

511.1(a)(3) 190 2.11 400 9 3,600

511.1(b)(3) 190 4.20 798 1 798

511.1(b)(7)(ii) 400 3.00 1,200 3.5 4,200

511.1(b)(8)(i) 190 6.38 1,200 3.5 4,200

Total Burden Hours 12,798

1 There are no capital costs or operating and maintenance costs associated with this collection of information.
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The estimate of the time required for 
reporting requirements, record 
preparation and maintenance for this 
collection of information is based on 
agency communication with industry. 
Additional information needed to make 
a final calculation of the total burden 
hours (i.e. the number of respondents, 
the number of recordkeepers, the 
number of INAD applications received, 
etc.) is derived from agency records.

Dated: November 3, 2004.
Jeffrey Shuren,
Assistant Commissioner for Policy.
[FR Doc. 04–24991 Filed 11–9–04; 8:45 am]
BILLING CODE 4160–01–S

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES

Food and Drug Administration

[Docket No. 2003N–0481]

Agency Information Collection 
Activities; Announcement of Office of 
Management and Budget Approval; 
Food Additive Petitions

AGENCY: Food and Drug Administration, 
HHS.

ACTION: Notice.

SUMMARY: The Food and Drug 
Administration (FDA) is announcing 
that a collection of information entitled 
‘‘Food Additive Petitions’’ has been 
approved by the Office of Management 
and Budget (OMB) under the Paperwork 
Reduction Act of 1995.

FOR FURTHER INFORMATION CONTACT: 
Denver Presley, Office of Information 
Resources Management (HFA–250), 
Food and Drug Administration, 5600 
Fishers Lane, Rockville, MD 20857, 
301–827–1472

SUPPLEMENTARY INFORMATION: In the 
Federal Register of June 4, 2004 (69 FR 
31617), the agency announced that the 
proposed information collection had 
been submitted to OMB for review and 
clearance under 44 U.S.C. 3507. An 
agency may not conduct or sponsor, and 
a person is not required to respond to, 
a collection of information unless it 
displays a currently valid OMB control 
number. OMB has now approved the 
information collection and has assigned 
OMB control number 0910–0546. The 
approval expires on November 30, 2006. 
A copy of the supporting statement for 
this information collection is available 
on the Internet at http://www.fda.gov/
ohrms/dockets.

Dated: November 3, 2004.
Jeffrey Shuren,
Assistant Commissioner for Policy.
[FR Doc. 04–24992 Filed 11–9–04; 8:45 am]
BILLING CODE 4160–01–S

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES

Food and Drug Administration

[Docket No. 2004N–0244]

Agency Information Collection 
Activities: Submission for Office of 
Management and Budget Review; 
Comment Request, Current Good 
Manufacturing Practice Regulations for 
Type A Medicated Articles

ACTION: Notice.

SUMMARY: The Food and Drug 
Administration (FDA) is announcing 
that the proposed collection of 
information listed below has been 
submitted to the Office of Management 
and Budget (OMB) for review and 
clearance under the Paperwork 
Reduction Act of 1995 (the PRA).
DATES: Fax written comments on the 
collection of information by December 
10, 2004.
ADDRESSES: OMB is still experiencing 
significant delays in the regular mail, 
including first class and express mail, 
and messenger deliveries are not being 
accepted. To ensure that comments on 
the information collection are received, 
OMB recommends that written 
comments be faxed to the Office of 
Information and Regulatory Affairs, 
OMB, Attn: Fumie Yokota, Desk Officer 
for FDA, FAX 202–395–6974.
FOR FURTHER INFORMATION CONTACT: 
Denver Presley, Office of Management 
Programs (HFA–250), Food and Drug 
Administration, 5600 Fishers Lane, rm. 
4B–41, Rockville, MD 20857, 301–827–
1472.
SUPPLEMENTARY INFORMATION: In 
compliance with section 3507 of the 
Paperwork Reduction Act of 1995 (PRA) 
(44 U.S.C. 3507), FDA has submitted the 
following proposed collection of 
information to OMB for review and 
clearance.

Current Good Manufacturing Practice 
Regulations for Type A Medicated 
Articles—21 CFR 226 (OMB Control No. 
0910–0154) Extension

Under section 501 of the Federal 
Food, Drug, and Cosmetic Act (21 U.S.C. 
351) (the act), FDA has the statutory 
authority to issue current good 
manufacturing practice (cGMP) 

regulations for drugs, including type A 
medicated articles. A type A medicated 
article is a feed product containing a 
concentrated drug diluted with a feed 
carrier substance. A type A medicated 
article is intended solely for use in the 
manufacture of another type A 
medicated article or a type B or type C 
medicated feed. Medicated feeds are 
administered to animals for the 
prevention, cure, mitigation, or 
treatment of disease or for growth 
promotion and feed efficiency. Statutory 
requirements for cGMP‘s for type A 
medicated articles have been codified in 
part 226 (21 CFR part 226). Type A 
medicated articles which are not 
manufactured in accordance with these 
regulations are considered adulterated 
under section 501(a)(2)(B) of the act. 
Under 21 CFR part 226, a manufacturer 
is required to establish, maintain, and 
retain records for Type A medicated 
articles, including records to document 
procedures required under the 
manufacturing process to assure that 
proper quality control is maintained. 
Such records would, for example, 
contain information concerning receipt 
and inventory of drug components, 
batch production, laboratory assay 
results (i.e. batch and stability testing) 
and product distribution. This 
information is needed so that FDA can 
monitor drug usage and possible 
misformulation of type A medicated 
articles. The information could also 
prove useful to FDA in investigating 
product defects when a drug is recalled. 
In addition, FDA will use the cGMP 
criteria in part 226 to determine 
whether or not the systems used by 
manufacturers of Type A medicated 
articles are adequate to assure that their 
medicated articles meet the 
requirements of the act as to safety and 
also meet the articles, claimed identity, 
strength, quality and purity, as required 
by section 501(a)(2)(B) of the act as to 
safety and also meet the articles claimed 
identity, strength, quality, and purity, as 
required by section 501(a)(2)(B) of the 
act.

In the Federal Register of June 4, 2004 
(69 FR 31615), the FDA published a 60-
day notice, soliciting comment on the 
collection of information requirements. 
In response to that notice, no comments 
were received. The respondents for type 
A medicated articles are pharmaceutical 
firms that manufacture both human and 
veterinary drugs, those firms that 
produce only veterinary drugs and 
commercial feed mills.

FDA estimates the burden of this 
collection of information as follows:
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TABLE 1.—ESTIMATED ANNUAL RECORDKEEPING BURDEN1

21 CFR Section 
No. of

Recordkeepers
Annual Frequency
of Recordkeeping

Total Annual
Records

Hours per
Recordkeeper Total Hours 

226.42 115 260 29,000 0.75 22,425

226.58 115 260 29,000 1.75 52,325

226.80 115 260 29,000 0.75 22,425

226.102 115 260 24,000 1.75 52,325

226.110 115 260 29,000 0.25 7,475

226.115 115 10 1,150 0.5 575

Total 157,550

1 There are no capital costs or operating and maintenance costs associated with this collection.

The estimate of the time required for 
record preparation and maintenance is 
based on agency communications with 
industry. Other information needed to 
calculate the total burden hours (i.e., 
manufacturing sites, number of type A 
medicated articles being manufactured, 
etc.) are derived from agency records 
and experience.

Dated: November 3, 2004.
Jeffrey Shuren,
Assistant Commissioner for Policy.
[FR Doc. 04–24993 Filed 11–9–04; 8:45 am]
BILLING CODE 4160–01–S

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES

Food and Drug Administration

[Docket No. 2004N–0332]

Agency Information Collection 
Activities; Submission for Office of 
Management and Budget Review; 
Comment Request; Medical Devices; 
Third-Party Review Under the Food 
and Drug Administration 
Modernization Act

AGENCY: Food and Drug Administration, 
HHS.
ACTION: Notice.

SUMMARY: The Food and Drug 
Administration (FDA) is announcing 
that a proposed collection of 
information has been submitted to the 

Office of Management and Budget 
(OMB) for review and clearance under 
the Paperwork Reduction Act of 1995.
DATES: Fax written comments on the 
collection of information by December 
10, 2004.
ADDRESSES: OMB is still experiencing 
significant delays in the regular mail, 
including first class and express mail, 
and messenger deliveries are not being 
accepted. To ensure that comments on 
the information collection are received, 
OMB recommends that written 
comments be faxed to the Office of 
Information and Regulatory Affairs, 
OMB, Attn: Fumie Yokota, Desk Officer 
for FDA, FAX: 202–395–6974.
FOR FURTHER INFORMATION CONTACT: 
Peggy Robbins, Office of Management 
Programs (HFA–250), Food and Drug 
Administration, 5600 Fishers Lane, 
Rockville, MD 20857, 301–827–1223.
SUPPLEMENTARY INFORMATION: In 
compliance with 44 U.S.C. 3507, FDA 
has submitted the following proposed 
collection of information to OMB for 
review and clearance.

Medical Devices; Third-Party Review 
Under the Food and Drug 
Administration Modernization Act—
(OMB Control Number 0910–0375)—
Extension 

Section 210 of the Food and Drug 
Administration Modernization Act of 
1997 (FDAMA) established section 523 

of the Federal Food, Drug, and Cosmetic 
Act (the act) (21 U.S.C. 360m), directing 
FDA to accredit persons in the private 
sector to review certain premarket 
applications and notifications. 
Participation in this third-party review 
program by accredited persons is 
entirely voluntary. A third party 
wishing to participate will submit a 
request for accreditation to FDA. 
Accredited third-party reviewers have 
the ability to review a manufacturer’s 
510(k) submission for selected devices. 
After reviewing a submission, the 
reviewer will forward a copy of the 
510(k) submission, along with the 
reviewer’s documented review and 
recommendation to FDA. Third-party 
reviews should maintain records of their 
510(k) reviews and a copy of the 510(k) 
for a reasonable period of time, usually 
a period of 3 years. This information 
collection will allow FDA to continue to 
implement the accredited person review 
program established by FDAMA and 
improve the efficiency of 510(k) review 
for low to moderate risk devices.

Respondents to this information 
collection are businesses or other for-
profit organizations.

In the Federal Register of August 10, 
2004 (69 FR 48508), FDA published a 
60-day notice requesting public 
comment on the information collection 
provisions. No comments were received.

FDA estimates the burden of this 
collection of information as follows:

TABLE 1.—ESTIMATED ANNUAL REPORTING BURDEN1

21 CFR Section No. of Recordkeepers Annual Frequency per 
Record Total Annual Records Hours per 

Recordkeeper Total Hours 

Requests for accreditation 15 1 15 24 360
510(k) reviews conducted by 

accredited third parties 15 14 210 40 8,400
Totals 8,760

1There are no capital costs or operating and maintenance costs associated with this collection of information.
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TABLE 2.—ESTIMATED ANNUAL RECORDKEEPING BURDEN1

21 CFR Section No. of Recordkeepers Annual Frequency 
per Record 

Total Annual 
Records 

Hours per 
Recordkeeper Total Hours 

510(k) reviews 15 14 210 10 2,100
Totals 2,100

1There are no capital costs or operating and maintenance costs associated with this collection of information.

The burdens are explained as follows:

I. Reporting

A. Requests for Accreditation

Under the agency’s third-party review 
pilot program, the agency received 37 
applications for recognition as third-
party reviewers, of which the agency 
recognized 7. In the past 3 years, the 
agency has averaged receipt of 15 
applications for recognition of third-
party review accredited persons. The 
agency has accredited 15 of the 
applicants to conduct third-party 
reviews.

B. 510(k) Reviews Conducted by 
Accredited Third Parties

In the 18 months under the third-
party review pilot program, FDA 
received 22 submissions of 510(k)s that 
requested and were eligible for review 
by third parties. The agency has 
experienced that the number of 510(k)s 
submitted annually for third-party 
review since the last OMB approval in 
2001 is approximately 210 annually, 
which is 14 annual reviews per each of 
the estimated 15 accredited reviewers.

II. Recordkeeping

Third-party reviewers are required to 
keep records of their review of each 
submission. The agency anticipates 
approximately 140 annual submissions 
of 510(k)s for third-party review.

Dated: November 3, 2004.
Jeffrey Shuren,
Assistant Commissioner for Policy.
[FR Doc. 04–24994 Filed 11–9–04; 8:45 am]
BILLING CODE 4160–01–S

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES

Food and Drug Administration

Advisory Committees; Filing of Annual 
Reports

AGENCY: Food and Drug Administration, 
HHS.
ACTION: Notice.

SUMMARY: The Food and Drug 
Administration (FDA) is announcing, as 
required by the Federal Advisory 
Committee Act, that the agency has filed 

with the Library of Congress the annual 
reports of those FDA advisory 
committees that held closed meetings 
during fiscal year 2004.
ADDRESSES: Copies are available from 
the Division of Dockets Management 
(HFA–305), Food and Drug 
Administration, 5630 Fishers Lane, rm. 
1061, Rockville, MD 20857, 301–827–
6860.

FOR FURTHER INFORMATION CONTACT: 
Theresa L. Green, Committee 
Management Officer, Advisory 
Committee Oversight and Management 
Staff (HF–4), Food and Drug 
Administration, 5600 Fishers Lane, 
Rockville, MD 20857, 301–827–1220.
SUPPLEMENTARY INFORMATION: Under 
section 13 of the Federal Advisory 
Committee Act (5 U.S.C. app. 2) and 21 
CFR 14.60(c), FDA has filed with the 
Library of Congress the annual reports 
for the following FDA advisory 
committees through September 30, 
2004:
Center for Biologics Evaluation and 
Research

Biological Response Modifiers 
Advisory Committee

Blood Products Advisory Committee
Vaccines and Related Biological 

Products Advisory Committee
Center for Drug Evaluation and Research

Anti-Infective Drugs Advisory 
Committee

Anesthetic and Life Support Drugs 
Advisory Committee

Dermatologic and Ophthalmic Drugs 
Advisory Committee

Nonprescription Drugs Advisory 
Committee
Center for Devices and Radiological 
Health

Medical Devices Advisory Committee 
(consisting of reports for the Dental 
Products Panel; Orthopaedic and 
Rehabilitation Devices Panel; 
Ophthalmic Devices Panel; Radiological 
Devices Panel)

Annual reports are available for 
public inspections between 9 a.m. and 
4 p.m., Monday through Friday at the 
following locations:

1. The Library of Congress, Madison 
Bldg., Newspaper and Current 
Periodical Reading Room, 101 
Independence Ave. SE., rm. 133, 
Washington, DC; and

2. The Division of Dockets 
Management (HFA–305), Food and Drug 
Administration, 5630 Fishers Lane, rm. 
1061, Rockville, MD 20852.

Dated: November 3, 2004.
Sheila Dearybury Walcoff,
Associate Commissioner for External 
Relations.
[FR Doc. 04–24996 Filed 11–9–04; 8:45 am] 
BILLING CODE 4160–01–S

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES

Food and Drug Administration

[Docket No. 2004D–0468]

Draft Guidance for Industry on 
Development of Target Animal Safety 
and Effectiveness Data to Support 
Approval of Non-Steroidal Anti-
Inflammatory Drugs for Use in 
Animals; Availability

AGENCY: Food and Drug Administration, 
HHS.
ACTION: Notice.

SUMMARY: The Food and Drug 
Administration (FDA) is announcing the 
availability of the draft guidance for 
industry (#123) entitled ‘‘Development 
of Target Animal Safety and 
Effectiveness Data to Support Approval 
of Non-Steroidal Anti-Inflammatory 
Drugs (NSAIDS) for Use in Animals.’’ 
This draft guidance is intended to 
provide specific advice regarding the 
development of target animal safety and 
effectiveness data to support approval of 
veterinary NSAIDs, specifically 
cyclooxygenase (COX) inhibitors.
DATES: Submit written or electronic 
comments on agency guidances by 
January 24, 2005 to ensure their 
adequate consideration in preparation of 
the final document. General comments 
on agency guidance documents are 
welcome at any time.
ADDRESSES: Submit written requests for 
single copies of the draft guidance 
document to the Communications Staff 
(HFV–12), Center for Veterinary 
Medicine, Food and Drug 
Administration, 7519 Standish Pl., 
Rockville, MD 20855. Send one self-
addressed adhesive label to assist that 
office in processing your requests.
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Submit written comments on the draft 
guidance document to the Division of 
Dockets Management (HFA–305), Food 
and Drug Administration, 5630 Fishers 
Lane, rm. 1061, Rockville, MD 20852. 
Submit electronic comments to http:///
www.fda.gov/dockets/ecomments. 
Comments should be identified with the 
full title of the draft guidance document 
and the docket number found in the 
heading of this document. See the 
SUPPLEMENTARY INFORMATION section for 
electronic access to the draft guidance 
document.

FOR FURTHER INFORMATION CONTACT: 
Linda Wilmot, Center for Veterinary 
Medicine (HFV–114), Food and Drug 
Administration, 7500 Standish Pl., 
Rockville, MD 20855, 301–827–0135, e-
mail: lwilmot@cvm.fda.gov.
SUPPLEMENTARY INFORMATION:

I. Background

This draft guidance document 
provides information on approaches to 
the development of target animal safety 
and effectiveness data to support 
approval of veterinary NSAIDs—
specifically, NSAIDs that reduce the 
production of prostaglandins by 
inhibiting the COX pathway. NSAIDs 
that inhibit lipooxygenase, or both 
lipooxygenase and COX, or act as 
cytokine antagonists. The Center for 
Veterinary Medicine (CVM) may 
recommend alternative product 
development strategies to complete its 
evaluation.

II. Significance of Guidance

This level 1 draft guidance is being 
issued consistent with FDA’s good 
guidance practices regulation (21 CFR 
10.115). The draft guidance represents 
the agency’s current thinking on the 
development of target animal safety and 
effectiveness data to support approval of 
non-steroidal anti-inflammatory drugs 
for use in animals. The document does 
not create or confer any rights for or on 
any person and will not operate to bind 
FDA or the public. Alternative methods 
may be used as long as they satisfy the 
requirements of the applicable statutes 
and regulations.

III. Paperwork Reduction Act of 1995

The collection of information 
requirements are approved by the Office 
of Management and Budget (OMB) 
under OMB control number 0910–0032.

IV. Comments

This draft guidance document is being 
distributed for comment purposes only 
and is not intended for implementation 
at this time. Interested persons may 
submit written or electronic comments 

to the Division of Dockets Management 
(see ADDRESSES) regarding this draft 
guidance document. Two paper copies 
of any mailed comments are to be 
submitted, except that individuals may 
submit one paper copy. Comments are 
to be identified with the docket number 
found in brackets in the heading of this 
document. A copy of the draft guidance 
and received comments are available for 
public examination in the Division of 
Dockets Management between 9 a.m. 
and 4 p.m., Monday through Friday.

V. Electronic Access

Electronic comments may be 
submitted on the Internet at http://
www.fda.gov/dockets/ecomments. Once 
on this site, select [Docket No. 2004D–
0468] ‘‘Guidance for Industry on 
Development of Target Animal Safety 
and Effectiveness Data to Support 
Approval of Non-Steroidal Anti-
Inflammatory Drugs (NSAIDS) for use in 
Animals’’ and follow the directions. 
Copies of this draft guidance may be 
obtained on the Internet from the CVM 
home page at http://www.fda.gov/cvm.

Dated: November 2, 2004.
Jeffrey Shuren,
Assistant Commissioner for Policy.
[FR Doc. 04–24995 Filed 11–9–04; 8:45 am] 
BILLING CODE 4160–01–S

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Cancer Institute; Notice of 
Closed Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meeting. 

The meeting will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The grant applications and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the grant 
applications, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Cancer 
Institute Special Emphasis Panel, EDRN: 
Biomarkers Reference Laboratories 
(EDRN:BRL). 

Date: December 9, 2004. 
Time: 12 p.m. to 5 p.m. 
Agenda: To review and evaluate grant 

applications. 

Place: National Institutes of Health, 6130 
Executive Blvd., Rockville, MD 20852 
(Telephone Conference Call). 

Contact Person: Timothy C. Meeker, MD, 
Scientific Review Administrator, Special 
Referral and Resources Branch, Division of 
Extramural Activities, National Cancer 
Institute, 6116 Executive Boulevard, Room 
8088, Rockville, MD 20852 (301) 594–1279.
(Catalogue of Federal Domestic Assistance 
Program Nos. 93.392, Cancer Construction; 
93.393, Cancer Cause and Prevention 
Research; 93.394, Cancer Detection and 
Diagnosis Research; 93.395, Cancer 
Treatment Research; 93.396, Cancer Biology 
Research; 93.397, Cancer Centers Support; 
93.398, Cancer Research Manpower, 93.399, 
Cancer Control, National Institutes of Health, 
HHS)

Dated: November 2, 2004. 
LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25016 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Center for Research 
Resources; Notice of Closed Meetings 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meetings. 

The meetings will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The grant applications and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the grant 
applications, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Center for 
Research Resources Special Emphasis Panel, 
Scientific and Technical Review Board. 

Date: November 10, 2004. 
Time: 10 a.m. to Adjournment. 
Agenda: To review and evaluate grant 

applications. 
Place: Office of Review, Bethesda, MD 

20892 (Telephone Conference Call). 
Contact Person: Barbara J. Nelson, PhD, 

Office of Review, National Center for 
Research Resources, NIH, 6701 Democracy 
Blvd., Room 1080, 1 Democracy Plaza, 
Bethesda, MD 20892, (301) 435–0806. 

This notice is being published less than 15 
days prior to the meeting due to the timing 
limitations imposed by the review and 
funding cycle.

VerDate jul<14>2003 17:32 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00061 Fmt 4703 Sfmt 4703 E:\FR\FM\10NON1.SGM 10NON1



65204 Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Notices 

Name of Committee: National Center for 
Research Resources Special Emphasis Panel, 
General Clinic Research Center. 

Date: November 30–December 1, 2004. 
Time: November 30, 2004, 8 a.m. to 

Adjournment. 
Agenda: To review and evaluate grant 

applications. 
Place: Embassy Suites Hotel, 1881 Curtis 

Street, Denver, CO 80202. 
Contact Person: Eva Petrakova, PhD, 

Scientific Review Administrator, Office of 
Review, NCRR, National Institutes of Health, 
6701 Democracy Boulevard, 1 Democracy 
Plaza, Room 1066, MSC 4874, Bethesda, MD 
20817–4874, (301) 435–0965, 
petrakoe@mail.nih.gov.
(Catalogue of Federal Domestic Assistance 
Program Nos. 93.306, Comparative Medicine; 
93.333, Clinical Research; 93.371, Biomedical 
Technology; 93.389, Research Infrastructure, 
93.306, National Institutes of Health, HHS)

Dated: November 2, 2004. 
LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25021 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Heart, Lung, and Blood 
Institute; Notice of Closed Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of a meeting of the 
Board of Scientific Counselors, NHLBI. 

The meeting will be closed to the 
public as indicated below in accordance 
with the provisions set forth in section 
552b(c)(6), Title 5 U.S.C., as amended 
for the review, discussion, and 
evaluation of individual intramural 
programs and projects conduct by the 
National Heart, Lung, and Blood 
Institute, including consideration of 
personnel qualifications and 
performance, and the competence of 
individual investigators, the disclosure 
of which would constitute a clearly 
unwarranted invasion of personal 
privacy.

Name of Committee: Board of Scientific 
Counselors, NHLBI. 

Date: December 9–10, 2004. 
Time: 8:15 a.m. to 2 p.m. 
Agenda: To review and evaluate personal 

qualifications and performance, and 
competence of individual investigators. 

Place: Hyatt Regency Bethesda, One 
Bethesda Metro Center, 7400 Wisconsin 
Avenue, Bethesda, MD 20814. 

Contact Person: Elizabeth G. Nabel, MD, 
Scientific Director for Clinical Research, 
National Heart, Lung, and Blood Institute, 
Division of Intramural Research, Building 10, 

Room 8C103, MSC 1754, Bethesda, MD 
20892 (301) 496–1518. 

Information is also available on the 
Institute’s/Center Home page: http://
www.nhlbi.nih.gov/meetings/index.htm, 
where an agenda and any additional 
information for the meeting will be posted 
when available.
(Catalogue of Federal Domestic Assistance 
Program Nos. 93.233, National Center for 
Sleep Disorders Research; 93.837, Heart and 
Vascular Diseases Research; 93.838, Lung 
Diseases Research; 93.389, Blood Diseases 
and Resources Research, National Institutes 
of Health, HHS)

Dated: November 2, 2004. 
LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25011 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Heart, Lung, and Blood 
Institute; Notice of Closed Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meeting. 

The meeting will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The grant applications and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the grant 
applications, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: Heart, Lung, and 
Blood Initial Review Group, Heart, Lung, and 
Blood Program Project Review Committee. 

Date: December 2, 2004. 
Time: 8 a.m. to 3:30 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: Holiday Inn Chevy Chase, 5520 

Wisconsin Avenue, Chevy Chase, MD 20815. 
Contact Person: Jeffrey H. Hurst, PhD, 

Review Branch, Division of Extramural 
Affairs, National Heart, Lung, and Blood 
Institute, National Institutes of Health, 
Bethesda, MD 20892 (301) 435–0303.
(Catalogue of Federal Domestic Assistance 
Program Nos. 93.233, National Center for 
Sleep Disorders Research; 93.837, Heart and 
Vascular Diseases Research; 93.383, Lung 
Diseases Research; 93.839, Blood Diseases 
and Resources Research, National Institutes 
of Health, HHS)

Dated: November 2, 2004. 
LaVerne Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25012 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute of Environmental 
Health Sciences; Notice of Closed 
Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meeting. 

The meeting will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The contract proposals and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the contract 
proposals, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Institute of 
Environmental Health Sciences Special 
Emphasis Panel Pathology Support for 
NIEHS. 

Date: January 20, 2005. 
Time: 10 a.m. to 1 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: NIEHS/National Institutes of Health, 

Building 4401, East Campus 79 T.W. 
Alexander Drive, EC–122, Research Triangle 
Park, NC 27709, (Telephone Conference 
Call). 

Contact Person: RoseAnne M McGee, 
Associate Scientific Review Administrator, 
Scientific Review Branch, Office of Program 
Operations, Division of Extramural Research 
and Training, Nat. Inst. of Environmental 
Health Sciences, P.O. Box 12233, MD EC–30, 
Research Triangle Park, NC 27709, 919/541–
0752.
(Catalogue of Federal Domestic Assistance 
Program Nos. 93.115, Biometry and Risk 
Estimation—Health Risks from 
Environmental Exposures; 93.142, NIEHS 
Hazardous Waste Worker Health and Safety 
Training; 93.143, NIEHS Superfund 
Hazardous Substances—Basic Research and 
Education; 93.894, Resources and manpower 
Development in the Environmental Health 
Sciences; 93.113, Biological Response to 
Environmental Health Hazards; 93.114, 
Applied Toxicological Research and Testing, 
National Institutes of Health, HHS)
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Dated: November 3, 2004. 

LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25003 Filed 11–9–04; 8:45 am] 

BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute of Environmental 
Health Sciences; Notice of Closed 
Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meeting. 

The meeting will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The contract proposals and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the contract 
proposals, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Institute of 
Environmental Health Sciences Special 
Emphasis Panel Support Services for 
Epidemiology. 

Date: January 11, 2005. 
Time: 9 a.m. to 1 p.m. 
Agenda: To review and evaluate contract 

proposals. 
Place: NIEHS/National Institute of Health, 

Building 4401, East Campus, 79 T.W. 
Alexander Drive, 3162, Research Triangle 
Park, NC 27709 (Telephone Conference Call). 

Contact Person: RoseAnne M. McGee, 
Associate Scientific Review Administrator, 
Scientific Review Branch, Office of Program 
Operations, Division of Extramural Research 
and Training, Nat. Inst. of Environmental 
Health Sciences, P.O. Box 12233, MD ED–30, 
Research Triangle Park, NC 27709, 919/541–
0752.

(Catalogue of Federal Domestic Assistance 
Program Nos. 93.115, Biometry and Risk 
Estimation—Health Risks from 
Environmental Exposures; 93.142, NIEHS 
Hazardous Waste Worker Health and Safety 
Training; 93.143, NIEHS Superfund 
Hazardous Substances—Basic Research and 
Education; 93.894, Resources and Manpower 
Development in the Environmental Health 
Sciences; 93.113, Biological Response to 
Environmental Health Hazards; 93.114, 
Applied Toxicological Research and Testing, 
National Institutes of Health, HHS)

Dated: November 3, 2004. 
LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25004 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute of Environmental 
Health Sciences; Notice of Closed 
Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meeting. 

The meeting will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The contract proposals and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the contract 
proposals, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Institute of 
Environmental Health Sciences Special 
Emphasis Panel Studies to Evaluate 
Toxicologic and Carcinogenic Potential of 
Test Articles in Laboratory Animals for NTP. 

Date: December 9, 2004. 
Time: 10:30 a.m. to 2 p.m. 
Agenda: To review and evaluate contract 

proposals. 
Place: NIEHS/National Institutes of Health, 

Building 4401, East Campus, 79 T.W. 
Alexander Drive, 122, Research Triangle 
Park, NC 27709 (Telephone Conference Call). 

Contact Person: RoseAnne M McGee, 
Associate Scientific Review Administrator, 
Scientific Review Branch, Office of Program 
Operations, Division of Extramural Research 
and Training, Nat. Inst. of Environmental 
Health Sciences, P.O. Box 12233, MD EC–30, 
Research Triangle Park, NC 27709, 919/541–
0752.
(Catalogue of Federal Domestic Assistance 
Program Nos. 93.115, Biometry and Risk 
Estimation—Health Risks from 
Environmental Exposures; 93.142, NIEHS 
Hazardous Waste Worker Health and Safety 
Training; 93.143, NIEHS Superfund 
Hazardous Substances—Basic Research and 
Education; 93.894, Resources and Manpower 
Development in the Environmental Health 
Sciences; 93.113, Biological Response to 
Environmental Health Hazards; 93.114, 
Applied Toxicological Research and Testing, 
National Institutes of Health, HHS)

Dated: November 3, 2004. 
LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25005 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute of Neurological 
Disorders and Stroke; Notice of 
Meeting 

Pursuant to section 10(a) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of a meeting of the 
Muscular Dystrophy Coordinating 
Committee. 

The meeting will be open to the 
public, with attendance limited to space 
available. Individuals who plan to 
attend and need special assistance, such 
as sign language interpretation or other 
reasonable accommodations, should 
inform the Contact Person listed below 
in advance of the meeting.

Name of Committee: Muscular Dystrophy 
Coordinating Committee. 

Date: December 1, 2004. 
Time: 9 a.m. to 3:30 p.m. 
Agenda: The Muscular Dystrophy 

Coordinating Committee (MDCC) will hold a 
meeting to learn about activities and recent 
initiatives at various federal agencies and 
within the muscular dystrophy scientific 
community. The Committee will also discuss 
strategies to begin to implement the 
‘‘Muscular Dystrophy Research and 
Education Plan for the National Institutes of 
Health,’’ which the Committee developed in 
accordance with the MD–CARE Act. Future 
directions for the MDCC will also be 
discussed. An agenda will be posted prior to 
the meeting on the MDCC Web site: http://
www.ninds.nih.gov/research/
muscular_dystrophy/coordinating_committee

The ‘‘Muscular Dystrophy Research and 
Education Plan for the National Institutes of 
Health’’ may be accessed at: http://
www.ninds.nih.gov/research/
muscular_dystrophy/
coordinating_committee/
MD_Plan_submitted.pdf

Place: Holiday Inn, Silver Spring, MD, 
8777 Georgia Avenue, Silver Spring, MD 
20910, 301–589–0800. 

Contact Person: Heather Rieff, PhD, 
Executive Secretary, Muscular Dystrophy 
Coordinating Committee, Office of Science 
Policy and Planning, National Institute of 
Neurological Disorders and Stroke, NIH, 31 
Center Drive, Room 8A03, MSC 2540, 
Bethesda, MD 20892, E-mail: 
rieffh@ninds.nih.gov, Phone: (301) 496–9271. 

Any interested person may file written 
comments with the committee by forwarding 
their statement to the Contact Person listed 
on this notice. The statement should include 
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the name, address, telephone number and 
when applicable, the business or professional 
affiliation of the interested person.
(Catalogue of Federal Domestic Assistance 
Program Nos. 93.853, Clinical Research 
Related to Neurological Disorders; 93.854, 
Biological Basis Research in the 
Neurosciences, National Institutes of Health, 
HHS)

Dated: November 3, 2004. 
LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25006 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute of Mental Health; 
Notice of Closed Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meeting. 

The meeting will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The grant applications and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the grant 
applications, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Institute of 
Mental Health Special Emphasis Panel; 
Cooperative Drug Development Group 
(CDDG)—Serious Mental Illness. 

Date: November 23, 2004. 
Time: 9 a.m. to 2 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: Marriott Bethesda North Conference 

Center, 5701 Marinelli Road, North Bethesda, 
MD 20852. 

Contact Person: Yong Yao, PhD, Scientific 
Review Administrator, Division of 
Extramural Activities, National Institutes of 
Mental Health, NIH, Neuroscience Center, 
6001 Executive Blvd., Room 6149, MSC 9606, 
Bethesda, MD 20892–9606, (301) 443–6102, 
yyao@mail.nih.gov. 

This notice is being published less than 15 
days prior to the meeting due to the timing 
limitations imposed by the review and 
funding cycle.

(Catalogue of Federal Domestic Assistance 
Program Nos. 93.242, Mental Health Research 
Grants; 93.281, Scientist Development 
Award, Scientist Development Award for 
Clinicians, and Research Scientist Award; 
93.282, Mental Health National Research 

Service Awards for Research Training, 
National Institutes of Health, HHS)

Dated: November 2, 2004. 
LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25008 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute of Diabetes and 
Digestive and Kidney Diseases; Notice 
of Closed Meetings 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meetings. 

The meetings will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The grant applications and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the grant 
applications, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Institute of 
Diabetes and Digestive and Kidney Diseases 
Special Emphasis Panel; Biology of 
Neuroendocrine Peptides. 

Date: November 30, 2004. 
Time: 8:30 a.m. to 12:30 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: Crystal City Courtyard by Marriott, 

2899 Jefferson Davis Highway, Arlington, VA 
22202. 

Contact Person: Lakshmanan Sankaran, 
PhD, Scientific Review Administrator, 
Review Branch, DEA, NIDDK, National 
Institutes of Health, Room 777, 6707 
Democracy Boulevard, Bethesda, MD 20892–
5452, (301) 594–7799, ls38oz@nih.gov.

Name of Committee: National Institute of 
Diabetes and Digestive and Kidney Diseases 
Special Emphasis Panel; Research Training 
in Digestive Disease and Nutrition. 

Date: December 17, 2004. 
Time: 10 a.m. to 12 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: Two Democracy Plaza, 6707 

Democracy Boulevard, Bethesda, MD 20892, 
(Telephone Conference Call). 

Contact Person: Michele L. Barnard, PhD, 
Scientific Review Administrator, Review 
Branch, DEA, NIDDK, National Institutes of 
Health, Room 753, 6707 Democracy 
Boulevard, Bethesda, MD 20892–5452, (301) 
594–8898, barnardm@extra.niddk.nih.gov.

(Catalogue of Federal Domestic Assistance 
Program Nos. 93.847, Diabetes, 
Endocrinology and Metabolic Research; 
93.848, Digestive Diseases and Nutrition 
Research; 93.849, Kidney Diseases, Urology 
and Hematology Research, National Institutes 
of Health, HHS)

Dated: November 2, 2004. 
LaVerne Y. Stringfield, 
Director, Officer of Federal Advisory 
Committee Policy.
[FR Doc. 04–25009 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute of Diabetes and 
Digestive and Kidney Diseases; Notice 
of Closed Meetings 

Pursurant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meetings. 

The meetings will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The grant applications and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the grant 
applications, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Institute of 
Diabetes and Digestive and Kidney Diseases 
Special Emphasis Panel, Pilot and Feasibility 
Program in Islet Cell Biology. 

Date: December 1–2, 2004. 
Time: 7:30 p.m. to 1:30 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: Bethesda Marriott Suites, 6711 

Democracy Boulevard, Bethesda, MD 20817. 
Contact Person: Ned Feder, MD, Scientific 

Review Administrator, Review Branch, DEA, 
NIDDK, National Institutes of Health, Room 
778, 6707 Democracy Boulevard, Bethesda, 
MD 20892–5452, (301) 594–8890, 
federn@extra.niddk.nih.gov.

Name of Committee: National Institute of 
Diabetes and Digestive and Kidney Diseases 
Special Emphasis Panel, Pathogenesis of 
Calcium Nephrolithiasis. 

Date: December 10, 2004. 
Time: 12 p.m. to 6 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, Two 

Democracy Plaza, 6707 Democracy 
Boulevard, Bethesda, MD 20892 (Telephone 
Conference Call). 

Contact Person: Ned Feder, MD, Scientific 
Review Administrator, Review Branch, DEA, 
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NIDDK, National Institutes of Health, Room 
778, 6707 Democracy Boulevard, Bethesda, 
MD 20892–5452, (301) 594–8890, 
federn@extra.niddk.nih.gov.

(Catalogue of Federal Domestic Assistance 
Program Nos. 93.847, Diabetes, 
Endocrinology and Metabolic Reserach; 
93.848, Digestive Diseases and Nutrition 
Research; 93.849, Kidney Diseases, Urology 
and Hematology Reserach, National Institutes 
of Health, HHS)

Dated: November 2, 2004. 
LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25010 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute on Deafness and 
Other Communication Disorders; 
Notice of Closed Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meeting. 

The meeting will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The grant applications and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the grant 
applications, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Institute on 
Deafness and Other Communications 
Disorders Special Emphasis Panel, 
Fellowship Review. 

Date: November 8, 2004. 
Time: 9 a.m. to 9:30 a.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 6120 

Executive Blvd., Rockville, MD 20852 
(Telephone Conference Call). 

Contact Person: Melissa Stick, PhD, MPH, 
Chief, Scientific Review Branch, Scientific 
Review Branch, Division of Extramural 
Activities, NIDCD/NIH, 6120 Executive 
Blvd., Bethesda, MD 20892, (301) 496–8683. 

This notice is being published less than 15 
days prior to the meeting due to the timing 
limitations imposed by the review and 
funding cycle.

(Catalogue of Federal Domestic Assistance 
Program Nos. 93.173, Biological Research 
Related to Deafness and Communicative 
Disorders, National Institutes of Health, HHS)

Dated: November 2, 2004. 
LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25013 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute of Mental Health; 
Notice of Closed Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meeting. 

The meeting will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The grant applications and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the grant 
applications, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Institute of 
Mental Health Special Emphasis Panel, 
RAPID Research Panel. 

Date: November 22, 2004. 
Time: 1 p.m. to 3 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 

Neuroscience Center, 6001 Executive 
Boulevard, Rockville, MD 20852 (Telephone 
Conference Call). 

Contact Person: Christopher S. Sarampote, 
PhD, Scientific Review Administrator, 
Division of Extramural Activities, National 
Institute of Mental Health, NIH, 
Neuroscience Center, 6001 Executive Blvd., 
Room 6148, MSC 9608, Bethesda, MD 20892–
9608, (301) 443–1959, 
csarampo@mail.nih.gov.

This notice is being published less than 15 
days prior to the meeting due to the timing 
limitations imposed by the review and 
funding cycle.

(Catalogue of Federal Domestic Assistance 
Program Nos. 93.242, Mental Health Research 
Grants; 93.281, Scientist Development 
Award, Scientist Development Award for 
Clinicians, and Research Scientist Award; 
93.282, Mental Health National Research 
Service Awards for Research Training, 
National Institutes of Health, HHS)

Dated: November 2, 2004. 
LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25014 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute of Allergy and 
Infectious Diseases; Notice of Closed 
Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of a meeting of the 
Board of Scientific Counselors, NIAID. 

The meeting will be closed to the 
public as indicated below in accordance 
with the provisions set forth in section 
552b(c)(6), Title 5 U.S.C., as amended 
for the review, discussion, and 
evaluation of individual intramural 
programs and projects conducted by the 
National Institute of Allergy and 
Infectious Diseases, including 
consideration of personnel 
qualifications and performance, and the 
competence of individual investigators, 
the disclosure of which would 
constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: Board of Scientific 
Counselors, NIAID, Division of Intramural 
Research, Board of Scientific Counselors. 

Date: December 6–8, 2004. 
Time: December 6, 2004, 8 a.m. to 4:45 

p.m. 
Agenda: To review and evaluate personal 

qualifications and performance, and 
competence of individual investigators. 

Place: National Institutes of Health, 
Building 10, 10 Center Drive, Wolff Memorial 
Conference Room, Bethesda, MD 20892. 

Time: December 7, 2004, 8 a.m. to 4:30 
p.m. 

Agenda: To review and evaluate personal 
qualifications and performance, and 
competence of individual investigators. 

Place: National Institutes of Health, 
Building 10, 10 Center Drive, Wolff Memorial 
Conference Room, Bethesda, MD 20892. 

Time: December 8, 2004, 8 a.m. to 11 a.m. 
Agenda: To review and evaluate personal 

qualifications and performance, and 
competence of individual investigators. 

Place: National Institutes of Health, 
Building 10, 10 Center Drive, Wolff Memorial 
Conference Room, Bethesda, MD 20892. 

Contact Person: Thomas J. Kindt, PhD, 
Director, Division of Intramural Research, 
National Institute of Allergy and Infectious 
Diseases, Building 10, Room 4A31, Bethesda, 
MD 20892, (301) 496–3006, tk9c@nih,gov.

In the interest of security, NIH has 
instituted stringent procedures for entrance 
into the building by non-government 
employees. Persons without a government 
I.D. will need to show a photo I.D. and sign-
in at the security desk upon entering the 
building.

(Catalogue of Federal Domestic Assistance 
Program Nos. 93.855, Allergy, Immunology, 
and Transplantation Research; 93.856, 
Microbiology and Infectious Diseases 
Research, National Institutes of Health, HHS)
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Dated: November 2, 2004. 

LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25015 Filed 11–9–04; 8:45 am] 

BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute of Mental Health; 
Notice of Closed Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meeting. 

The meeting will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The grant applications and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the grant 
applications, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Institute of 
Mental Health Special Emphasis Panel, 
Review of HIV Supplement. 

Date: November 30, 2004. 
Time: 11 a.m. to 12:30 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 

Neuroscience Center, 6001 Executive 
Boulevard, Rockville, MD 20852 (Telephone 
Conference Call). 

Contact Person: Martha Ann Carey, PhD, 
RN, Scientific Review Administrator, 
Division of Extramural Activites, National 
Institute of Mental Health, NIH, 
Neuroscience Center, 6001 Executive Blvd, 
Room 6151, MSC 9608, Bethesda, MD 20892–
9608, (301) 443–1606, mcarey@mail.nih.gov.

(Catalogue of Federal Domestic Assistance 
Program Nos. 93.242, Mental Health Research 
Grants; 93.281, Scientist Development 
Award, Scientist Development Award for 
Clinicians, and Research Scientist Award; 
93.282, Mental Health National Research 
Service Awards for Research Training; 
National Institutes of Health, HHS)

Dated: November 2, 2004. 

LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25017 Filed 11–9–04; 8:45 am] 

BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute of Mental Health; 
Notice of Closed Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meeting. 

The meeting will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(b)(6), Title 5 U.S.C., 
as amended. The grant applications and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the grant 
applications, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Institute of 
Mental Health Special Emphasis Panel, 
Statistical Techniques for Clinical Studies. 

Date: November 29, 2004. 
Time: 2:30 p.m. to 4:20 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 

Neuroscience Center, 6001 Executive 
Boulevard, Rockville, MD 20852 (Telephone 
Conference Call). 

Contact Person: Mark Czarnolewski, PhD, 
Scientific Review Administrator, Division of 
Extramural Activities, Neuroscience Center, 
6001 Executive Blvd., Room 8122, MSC 9667, 
Bethesda, MD 20892–9667, (301) 435–4582, 
mczarnol@mail.nih.gov.

(Catalogue of Federal Domestic Assistance 
Programs Nos. 93.242, Mental Health 
Research Grants; 93.281, Scientific 
Development Award, Scientist Development 
Award for Clinicians, and Research Scientist 
Award; 93.282, Mental Health National 
Research Service Awards for Research 
Training, National Institutes of Health, HHS)

Dated: November 2, 2004. 
LaVerne Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25018 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute on Alcohol Abuse 
and Alcoholism; Notice of Closed 
Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 

is hereby given of the following 
meeting. 

The meeting will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The grant applications and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the grant 
applications, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Institute on 
Alcohol Abuse and Alcoholism Special 
Emphasis Panel ZAA1 HH (01) Training 
Grant Applications. 

Date: November 17, 2004. 
Time: 1 p.m. to 5 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: The River Inn, 924 25th Street NW., 

Washington, DC 20037. 
Contact Person: Jeffrey I. Toward, PhD, 

Scientific Review Administrator, National 
Institutes of Health, National Institutes on 
Alcohol Abuse and Alcoholism, Extramural 
Project Review Branch, OSA, 5635 Fishers 
Lane, Bethesda, MD 20892–9304, (301) 435–
5337, jtoward@mail.nih.gov. 

This notice is being published less than 15 
days prior to the meeting due to the timing 
limitations imposed by the review and 
funding cycle.
(Catalogue of Federal Domestic Assistance 
Program Nos. 93.271, Alcohol Research 
Career Development Awards for Scientists 
and Clinicians, 93.272, Alcohol National 
Research Service Awards for Research 
Training; 93.275, Alcohol Research Programs; 
93.891, Alcohol Research Center Grants, 
National Institutes of Health, HHS)

Dated: November 2, 2004. 
LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25019 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute of Child Health and 
Human Development; Notice of Closed 
Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meeting. 

The meeting will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The grant applications and 
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the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the grant 
applications, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Institute of 
Child Health and Human Development 
Special Emphasis Panel Protein Kinase G 
Regulation of Granulosa Cell Viability. 

Date: November 29, 2004. 
Time: 2 p.m. to 3:30 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 6100 

Executive Boulevard, 5B01, Rockville, MD 
20852, (Telephone Conference Call). 

Contact Person: Jon M. Ranhand, PhD, 
Scientist Review Administrator, Division of 
Scientific Review, National Institute of Child 
Health and Human Development, NIH, 6100 
Executive Boulevard, Room 5B01, Bethesda, 
MD 20892, (301) 435–6884, 
ranhandj@mail.nih.gov.

(Catalogue of Federal Domestic Assistance 
Program Nos. 93.864, Population Research; 
93.865, Research for Mothers and Children; 
93.929, Center for Medical Rehabilitation 
Research; 93.209, Contraception and 
Infertility Loan Repayment Program, National 
Institutes of Health, HHS)

Dated: November 2, 2004. 
LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25020 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute of Dental & 
Craniofacial Research; Notice of 
Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of a meeting of the 
Board of Scientific Counselors, National 
Institute of Dental and Craniofacial 
Research. 

The meeting will be open to the 
public as indicated below, with 
attendance limited to space available. 
Individuals who plan to attend and 
need special assistance, such as sign 
language interpretation or other 
reasonable accommodations, should 
notify the Contact Person listed below 
in advance of the meeting. 

The meeting will be closed to the 
public as indicated below in accordance 
with the provisions set forth in section 
552b(c)(6), Title 5 U.S.C., as amended 
for the review, discussion, and 

evaluation of individual intramural 
programs and projects conducted by the 
National Institute of Dental & 
Craniofacial Research, including 
consideration of personnel 
qualifications and performance, and the 
competence of individual investigators, 
the disclosure of which would 
constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: Board of Scientific 
Counselors, National Institute of Dental and 
Craniofacial Research Review of Gene 
Therapy & Therapeutics Branch and 
Molecular Structural Biology Unit. 

Date: December 1–3, 2004. 
Closed: December 1, 2004, 7 p.m. to 8:30 

p.m. 
Agenda: To review and evaluate personal 

qualifications and performance, and 
competence of individual investigators. 

Place: Bethesda Marriott, 5151 Pooks Hill 
Road, Bethesda, MD 20814.

Open: December 2, 2004, 8:30 a.m. to 11:30 
a.m. 

Agenda: Laboratory Presentations. 
Place: National Institutes of Health, 

Building 30, Conference Room 117, 30 
Convent Drive, Bethesda, MD 20892.

Closed: December 2, 2004, 11:30 a.m. to 
1:30 p.m. 

Agenda: To review and evaluate personal 
qualifications and performance, and 
competence of individual investigators. 

Place: National Institutes of Health, 
Building 30, Conference Room 117, 30 
Convent Drive, Bethesda, MD 20892.

Open: December 2, 2004, 1:30 p.m. to 4:10 
p.m. 

Agenda: Laboratory Presentations. 
Place: National Institutes of Health, 

Building 30, Conference Room 117, 30 
Convent Drive, Bethesda, MD 20892.

Closed: December 2, 2004, 4:10 p.m. to 6 
p.m. 

Agenda: To review and evaluate personal 
qualifications and performance, and 
competence of individual investigators. 

Place: National Institutes of Health, 
Building 30, Conference Room 117, 30 
Convent Drive, Bethesda, MD 20892.

Open: December 3, 2004, 8:15 a.m. to 10:45 
a.m. 

Agenda: Laboratory Tours, Poster 
Presentations. 

Place: National Institutes of Health, 
Building 30, Conference Room 117, 30 
Convent Drive, Bethesda, MD 20892.

Closed: December 3, 2004, 10:45 a.m. to 
4:30 p.m. 

Agenda: To review and evaluate personal 
qualifications and performance, and 
competence of individual investigators. 

Place: National Institutes of Health, 
Building 30, Conference Room 117, 30 
Convent Drive, Bethesda, MD 20892.

Contact Person: Norman S. Braveman, 
Assistant to the Director, NIH–NIDCR, 31 
Center Drive, Bldg. 31, Room 5B55, Bethesda, 
MD 20892, 301 594–2089, 
norman.braveman@nih.gov.

Information is also available on the 
Institute’s/Center’s home page: http://

www.nidcr.nih.gov/about/
CouncilCommittees.asp, where an agenda 
and any additional information for the 
meeting will be posted when available.

(Catalogue of Federal Domestic Assistance 
Program Nos. 93.121, Oral Diseases and 
Disorders Research, National Institutes of 
Health, HHS)

Dated: November 1, 2004. 
Anna Snouffer, 
Acting Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25022 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

National Institute of Dental & 
Craniofacial Research; Notice of 
Closed Meeting 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meetings. 

The meetings will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The grant applications and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the grant 
applications, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: National Institute of 
Dental and Craniofacial Research Special 
Emphasis Panel 05–12, Review FRA DE05–
002, AIDS Mucosal Infections. 

Date: November 29, 2004. 
Time: 8 a.m. to 6 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: Bethesda Marriott, 5151 Pooks Hill 

Road, Bethesda, MD 20814. 
Contact Person: Peter Zelazowski, PhD, 

Scientific Review Administrator, Scientific 
Review Branch, Division of Extramural 
Activities, National Inst of Dental & 
Craniofacial Research, National Institutes of 
Health, Bethesda, MD 20892–6402, (301) 
594–4861.

Name of Committee: National Institute of 
Dental and Craniofacial Research Special 
Emphasis Panel 05–20, Review of R13s. 

Date: December 2, 2004. 
Time: 10:30 a.m. to 12:30 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 

Natcher Building, 45 Center Drive, Bethesda, 
MD 20892. (Telephone Conference Call). 

Contact Person: Sooyoun (Sonia) Kim, MS, 
Associate SRA, Scientific Review 
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Administrator, Division of Extramural 
Research, National Inst of Dental & 
Craniofacial Research, National Institutes of 
Health, Bethesda, MD 20892, (301) 594–4827.

Name of Committee: National Institute of 
Dental and Craniofacial Research Special 
Emphasis Panel 05–22, Review of R13s. 

Date: December 8, 2004. 
Time: 2 p.m. to 4 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 

Natcher Building, 45 Center Drive, Bethesda, 
MD 20892. (Telephone Conference Call). 

Contact Person: Sooyoun (Sonia) Kim, MS, 
Associate SRA, Scientific Review 
Administrator, Division of Extramural 
Research, National Inst of Dental & 
Craniofacial Research, National Institutes of 
Health, Bethesda, MD 20892, (301) 594–4827.

(Catalogue of Federal Domestic Assistance 
Program Nos. 93.121, Oral Diseases and 
Disorders Research, National Institutes of 
Health, HHS)

Dated: November 1, 2004. 
Anna Snouffer, 
Acting Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25023 Filed 11–9–04; 8:45 am] 
BILLING CODE 4140–01–M

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

National Institutes of Health 

Center for Scientific Review; Notice of 
Closed Meetings 

Pursuant to section 10(d) of the 
Federal Advisory Committee Act, as 
amended (5 U.S.C. Appendix 2), notice 
is hereby given of the following 
meetings. 

The meetings will be closed to the 
public in accordance with the 
provisions set forth in sections 
552b(c)(4) and 552b(c)(6), Title 5 U.S.C., 
as amended. The grant applications and 
the discussions could disclose 
confidential trade secrets or commercial 
property such as patentable material, 
and personal information concerning 
individuals associated with the grant 
applications, the disclosure of which 
would constitute a clearly unwarranted 
invasion of personal privacy.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; 
Bioengineering Research Partnerships—
Biomechanics and Brain Machine Interfaces. 

Date: November 10, 2004. 
Time: 10 a.m. to 2 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: One Washington Circle Hotel, One 

Washington Circle, Washington, DC 20037. 
Contact Person: Joseph G. Rudolph, PhD, 

Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 5186, 

MSC 7844, Bethesda, MD 20892, (301) 435–
2212, josephru@crs.nih.gov.

This notice is being published less than 15 
days prior to the meeting due to the timing 
limitations imposed by the review and 
funding cycle.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; Chronic 
Fatigue/Fibromyalgia/Temporomandibular 
Dysfunction Syndromes. 

Date: December 1, 2004. 
Time: 10 a.m. to 3 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: The River Inn, 924 25th Street, NW., 

Washington, DC 20037. 
Contact Person: J. Terrell Hoffeld, DDS, 

PhD, Dental Officer, USPHS, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 4116, 
MSC 7816, Bethesda, MD 20892, (301) 435–
1781, hoffeldt@csr.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; Tumor 
Immunology. 

Date: December 1, 2004. 
Time: 1 p.m. to 2 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 6701 

Rockledge Drive, Bethesda, MD 20892 
(Telephone Conference Call). 

Contact Person: Calbert A. Laing, PhD, 
Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 4210, 
MSC 7812, Bethesda, MD 20892, (301) 435–
1221, laingc@csr.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; Gene 
Therapy for Liver Diseases. 

Date: December 1, 2004. 
Time: 2:30 p.m. to 4 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 6701 

Rockledge Drive, Bethesda, MD 20892 
(Telephone Conference Call). 

Contact Person: Sally Ann Amero, PhD, 
Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 4190, 
MSC 7849, Bethesda, MD 20892, (301) 435–
1159, ameros@crs.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; ZRGI MOSS 
G 02M: Member Conflict: Musculoskeletal 
Rehabilitation Sciences. 

Date: December 1, 2004. 
Time: 3:15 p.m. to 6 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 6701 

Rockledge Drive, Bethesda, MD 20892 
(Telephone Conference Call). 

Contact Person: Jean D. Sipe, PhD, 
Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 4106, 
MSC 7814, Bethesda, MD 20892, (301) 435–
1743, sipej@crs.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; Molecular, 
Cellular, Neuro Tech SBIR. 

Date: December 2, 2004. 

Time: 8:30 a.m. to 5 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: Melrose Hotel, 2430 Pennsylvania 

Ave., NW., Washington, DC 20037. 
Contact Person: Michael A. Lang, PhD, 

Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 5210, 
MSC 7850, Bethesda, MD 20892, (301) 435–
1265, langm@crs.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; Chlamydia 
and Alzheimer’s. 

Date: December 2, 2004. 
Time: 1 p.m. to 2 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 6701 

Rockledge Drive, Bethesda, MD 20892 
(Telephone Conference Call). 

Contact Person: Rossana Berti, PhD, 
Scientific Review Administrator-Intern, 
Center for Scientific Review, National 
Institutes of Health, 6701 Rockledge Drive, 
Room 3028–C, MSC 7808, Bethesda, MD 
20892, (301) 435–1150, bertiros@csr.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; 
Cardioprotection in Ischemic Injury. 

Date: December 2, 2004. 
Time: 1 p.m. to 2:30 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 6701 

Rockledge Drive, Bethesda, MD 20892 
(Telephone Conference Call). 

Contact Person: Rajiv Kumar, PhD, 
Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 4122, 
MSC 7802, Bethesda, MD 20892, (301) 435–
1212, kumarra@csr.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; Yellow-
fever. 

Date: December 2, 2004. 
Time: 3 p.m. to 4 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 6701 

Rockledge Drive, Bethesda, MD 20892 
(Telephone Conference Call). 

Contact Person: Fouad A. El-Zaatari, PhD, 
Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 3206, 
MSC 7808, Bethesda, MD 20892, (301) 435–
1149, elzaataf@csr.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; Member 
Conflicts. 

Date: December 2, 2004. 
Time: 12 p.m. to 2 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 6701 

Rockledge Drive, Bethesda, MD 20892 
(Telephone Conference Call). 

Contact Person: Jean Dow Sipe, PhD, 
Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 4106, 
MSC 7814, Bethesda, MD 20892, (301) 435–
1743, sipej@csr.nih.gov.
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Name of Committee: Center for Scientific 
Review Special Emphasis Panel; 
Biobehavioral Processes. 

Date: December 3, 2004. 
Time: 1 p.m. to 2 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 6701 

Rockledge Drive, Bethesda, MD 20892 
(Telephone Conference Call). 

Contact Person: Cheri Wiggs, PhD, 
Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 3180, 
MSC 7848, Bethesda, MD 20892, (301) 435–
1261, wiggsc@csr.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; Biophysics 
of Synapses, Channels and Transporters. 

Date: December 3, 2004. 
Time: 2 p.m. to 5 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 6701 

Rockledge Drive, Bethesda, MD 20892 
(Telephone Conference Call). 

Contact Person: Michael A. Lang, PhD, 
Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 5210, 
MSC 7850, Bethesda, MD 20892, (301) 435–
1265, langm@csr.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; Orthopedics 
and Skeletal Biology Small Business. 

Date: December 6, 2004. 
Time: 8:30 a.m. to 5 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: Wyndham Washington, DC, 1400 M 

Street, NW., Washington, DC 20005. 
Contact Person: Richard J. Bartlett, PhD, 

Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 4110, 
MSC 7814, Bethesda, MD 20892, (301) 435–
6809, bartletr@csr.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; Melanoma. 

Date: December 6, 2004. 
Time: 1 p.m. to 3 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 6701 

Rockledge Drive, Bethesda, MD 20892 
(Telephone Conference Call). 

Contact Person: Zhiqiang Zou, MD, PhD, 
Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 6190, 
MSC 7804, Bethesda, MD 20892, (301) 451–
0132, zouzhiq@csr.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; G Protein 
Signaling in Yeast. 

Date: December 6, 2004. 
Time: 2 p.m. to 3 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 6701 

Rockledge Drive, Bethesda, MD 20892 
(Telephone Conference Call). 

Contact Person: Gerhard Ehrenspeck, PhD, 
Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 

Health, 6701 Rockledge Drive, Room 5138, 
MSC 7840, Bethesda, MD 20892, (301) 435–
1022, ehrenspg@csr.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; 
Autoimmune Diabetes. 

Date: December 8, 2004. 
Time: 2 p.m. to 3 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: National Institutes of Health, 6701 

Rockledge Drive, Bethesda, MD 20892 
(Telephone Conference Call). 

Contact Person: Cathleen L. Cooper, PhD, 
Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 4208, 
MSC 7812, Bethesda, MD 20892, (301) 435–
3566, cooperc@csr.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; Review of 
Applications Responding to PA–04–115 
‘‘Religious Organizations & HIV’’. 

Date: December 10, 2004. 
Time: 8 a.m. to 5 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: Radisson Barcello, 2121 P Street, 

NW., Washington, DC 20037. 
Contact Person: Jose H. Guerrier, PhD, 

Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 5218, 
MSC 7852, Bethesda, MD 20892, (301) 435–
1137, guerriej@csr.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; Review of 
SBIR and R03 Applications. 

Date: December 10, 2004. 
Time: 8:30 a.m. to 5 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: Radisson Barcello, 2121 P Street, 

NW., Washington, DC 20037. 
Contact Person: Mark P. Rubert, PhD, 

Scientific Review Administrator, Center for 
Scientific Review, National Institutes of 
Health, 6701 Rockledge Drive, Room 5218, 
MSC 7852, Bethesda, MD 20892, (301) 435–
1775, rubertm@csr.nih.gov.

Name of Committee: Center for Scientific 
Review Special Emphasis Panel; ZRG1 BDA–
E 50R: PAR–03–118; Global Health Research 
Initiative Program for New Foreign 
Investigators. 

Date: December 15, 2004. 
Time: 8 a.m. to 6 p.m. 
Agenda: To review and evaluate grant 

applications. 
Place: The River Inn, 924 25th Street, NW., 

Washington, DC 20037. 
Contact Person: Sandy Warren, MPH, 

DMD, Scientific Review Administrator, 
Center for Scientific Review, National 
Institutes of Health, 6701 Rockledge Drive, 
Room 5134, MSC 7843, Bethesda, MD 20892, 
(301) 435–1019, warrens@csr.nih.gov.

(Catalogue of Federal Domestic Assistance 
Program Nos. 93.306, Comparative Medicine; 
93.333, Clinical Research, 93.306, 93.333, 
93.337, 93.393–93.396, 93.837–93.844, 
93.846–93.878, 93.892, 93.893, National 
Institutes of Health, HHS)

Dated: November 2, 2004. 

LaVerne Y. Stringfield, 
Director, Office of Federal Advisory 
Committee Policy.
[FR Doc. 04–25007 Filed 11–9–04; 8:45 am] 

BILLING CODE 4140–01–M

DEPARTMENT OF HOMELAND 
SECURITY 

Federal Emergency Management 
Agency 

[FEMA–1545–DR] 

Florida; Amendment No. 12 to Notice 
of a Major Disaster Declaration

AGENCY: Federal Emergency 
Management Agency, Emergency 
Preparedness and Response Directorate, 
Department of Homeland Security.

ACTION: Notice.

SUMMARY: This notice amends the notice 
of a major disaster declaration for the 
State of Florida (FEMA–1545–DR), 
dated September 4, 2004, and related 
determinations.

EFFECTIVE DATE: November 3, 2004.

FOR FURTHER INFORMATION CONTACT: 
Magda Ruiz, Recovery Division, Federal 
Emergency Management Agency, 
Washington, DC 20472, (202) 646–2705.

SUPPLEMENTARY INFORMATION: The notice 
of a major disaster declaration for the 
State of Florida is hereby amended to 
include the following area among those 
areas determined to have been adversely 
affected by the catastrophe declared a 
major disaster by the President in his 
declaration of September 4, 2004:

Franklin County for Public Assistance 
[Categories C–G] (already designated for 
debris removal and emergency protective 
measures [Categories A and B] under the 
Public Assistance program and direct Federal 
assistance at 100 percent Federal funding of 
the total eligible costs for the first 72 hours.)

(The following Catalog of Federal Domestic 
Assistance Numbers (CFDA) are to be used 
for reporting and drawing funds: 97.030, 
Community Disaster Loans; 97.031, Cora 
Brown Fund Program; 97.032, Crisis 
Counseling; 97.033, Disaster Legal Services 
Program; 97.034, Disaster Unemployment 
Assistance (DUA); 97.046, Fire Management 
Assistance; 97.048, Individuals and 
Households Housing; 97.049, Individuals and 
Households Disaster Housing Operations; 
97.050 Individuals and Households 
Program—Other Needs, 97.036, Public 
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Assistance Grants; 97.039, Hazard Mitigation 
Grant Program.)

Michael D. Brown, 
Under Secretary, Emergency Preparedness 
and Response, Department of Homeland 
Security.
[FR Doc. 04–25036 Filed 11–9–04; 8:45 am] 
BILLING CODE 9110–10–P

DEPARTMENT OF HOMELAND 
SECURITY 

Federal Emergency Management 
Agency 

[FEMA–1551–DR] 

Florida; Amendment No. 4 to Notice of 
a Major Disaster Declaration

AGENCY: Federal Emergency 
Management Agency, Emergency 
Preparedness and Response Directorate, 
Department of Homeland Security.
ACTION: Notice.

SUMMARY: This notice amends the notice 
of a major disaster declaration for the 
State of Florida (FEMA–1551–DR), 
dated September 16, 2004, and related 
determinations.
EFFECTIVE DATE: November 3, 2004.
FOR FURTHER INFORMATION CONTACT: 
Magda Ruiz, Recovery Division, Federal 
Emergency Management Agency, 
Washington, DC 20472, (202) 646–2705.
SUPPLEMENTARY INFORMATION: The notice 
of a major disaster declaration for the 
State of Florida is hereby amended to 
include the following area among those 
areas determined to have been adversely 
affected by the catastrophe declared a 
major disaster by the President in his 
declaration of September 16, 2004:

Citrus County for emergency protective 
measures (Category B) under the Public 
Assistance Program.
(The following Catalog of Federal Domestic 
Assistance Numbers (CFDA) are to be used 
for reporting and drawing funds: 97.030, 
Community Disaster Loans; 97.031, Cora 
Brown Fund Program; 97.032, Crisis 
Counseling; 97.033, Disaster Legal Services 
Program; 97.034, Disaster Unemployment 
Assistance (DUA); 97.046, Fire Management 
Assistance; 97.048, Individuals and 
Households Housing; 97.049, Individuals and 
Households Disaster Housing Operations; 
97.050 Individuals and Households 
Program—Other Needs, 97.036, Public 
Assistance Grants; 97.039, Hazard Mitigation 
Grant Program.)

Michael D. Brown, 
Under Secretary, Emergency Preparedness 
and Response, Department of Homeland 
Security.
[FR Doc. 04–25037 Filed 11–9–04; 8:25 am] 
BILLING CODE 9110–10–P

DEPARTMENT OF HOMELAND 
SECURITY 

Federal Emergency Management 
Agency 

[FEMA–1554–DR] 

Georgia; Amendment No. 4 to Notice of 
a Major Disaster Declaration

AGENCY: Federal Emergency 
Management Agency, Emergency 
Preparedness and Response Directorate, 
Department of Homeland Security.
ACTION: Notice.

SUMMARY: This notice amends the notice 
of a major disaster for the State of 
Georgia (FEMA–1554–DR), dated 
September 18, 2004, and related 
determinations.

EFFECTIVE DATE: October 30, 2004.
FOR FURTHER INFORMATION CONTACT: 
Magda Ruiz, Recovery Division, Federal 
Emergency Management Agency, 
Washington, DC 20472, (202) 646–2705.
SUPPLEMENTARY INFORMATION: Notice is 
hereby given that the incident period for 
this disaster is closed effective October 
30, 2004.
(The following Catalog of Federal Domestic 
Assistance Numbers (CFDA) are to be used 
for reporting and drawing funds: 97.030, 
Community Disaster Loans; 97.031, Cora 
Brown Fund Program; 97.032, Crisis 
Counseling; 97.033, Disaster Legal Services 
Program; 97.034, Disaster Unemployment 
Assistance (DUA); 97.046, Fire Management 
Assistance; 97.048, Individuals and 
Households Housing; 97.049, Individuals and 
Households Disaster Housing Operations; 
97.050 Individuals and Households Program-
Other Needs, 97.036, Public Assistance 
Grants; 97.039, Hazard Mitigation Grant 
Program.)

Michael D. Brown, 
Under Secretary, Emergency Preparedness 
and Response, Department of Homeland 
Security.
[FR Doc. 04–25038 Filed 11–9–04; 8:45 am] 
BILLING CODE 9110–10–P

DEPARTMENT OF HOMELAND 
SECURITY 

Federal Emergency Management 
Agency 

[FEMA–1560–DR] 

Georgia; Amendment No. 3 to Notice of 
a Major Disaster Declaration

AGENCY: Federal Emergency 
Management Agency, Emergency 
Preparedness and Response Directorate, 
Department of Homeland Security.
ACTION: Notice.

SUMMARY: This notice amends the notice 
of a major disaster for the State of 
Georgia (FEMA–1560–DR), dated 
September 24, 2004, and related 
determinations.

EFFECTIVE DATE: October 30, 2004.
FOR FURTHER INFORMATION CONTACT: 
Magda Ruiz, Recovery Division, Federal 
Emergency Management Agency, 
Washington, DC 20472, (202) 646–2705.
SUPPLEMENTARY INFORMATION: Notice is 
hereby given that the incident period for 
this disaster is closed effective October 
30, 2004.
(The following Catalog of Federal Domestic 
Assistance Numbers (CFDA) are to be used 
for reporting and drawing funds: 97.030, 
Community Disaster Loans; 97.031, Cora 
Brown Fund Program; 97.032, Crisis 
Counseling; 97.033, Disaster Legal Services 
Program; 97.034, Disaster Unemployment 
Assistance (DUA); 97.046, Fire Management 
Assistance; 97.048, Individuals and 
Households Housing; 97.049, Individuals and 
Households Disaster Housing Operations; 
97.050 Individuals and Households Program-
Other Needs, 97.036, Public Assistance 
Grants; 97.039, Hazard Mitigation Grant 
Program.)

Michael D. Brown, 
Under Secretary, Emergency Preparedness 
and Response, Department of Homeland 
Security.
[FR Doc. 04–25040 Filed 11–9–04; 8:45 am] 
BILLING CODE 9110–10–P

DEPARTMENT OF HOMELAND 
SECURITY 

Federal Emergency Management 
Agency 

[FEMA–1569–DR] 

Minnesota; Amendment No. 3 to Notice 
of a Major Disaster Declaration

AGENCY: Federal Emergency 
Management Agency, Emergency 
Preparedness and Response Directorate, 
Department of Homeland Security.
ACTION: Notice.

SUMMARY: This notice amends the notice 
of a major disaster declaration for the 
State of Minnesota (FEMA–1569–DR), 
dated October 7, 2004, and related 
determinations.

EFFECTIVE DATE: November 3, 2004.
FOR FURTHER INFORMATION CONTACT: 
Magda Ruiz, Recovery Division, Federal 
Emergency Management Agency, 
Washington, DC 20472, (202) 646–2705.
SUPPLEMENTARY INFORMATION: The notice 
of a major disaster declaration for the 
State of Minnesota is hereby amended to 
include the following areas among those 
areas determined to have been adversely 
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affected by the catastrophe declared a 
major disaster by the President in his 
declaration of October 7, 2004:

Olmsted County for Individual Assistance. 
Martin County for Individual Assistance 

(already designated for Public Assistance.)
(The following Catalog of Federal Domestic 
Assistance Numbers (CFDA) are to be used 
for reporting and drawing funds: 97.030, 
Community Disaster Loans; 97.031, Cora 
Brown Fund Program; 97.032, Crisis 
Counseling; 97.033, Disaster Legal Services 
Program; 97.034, Disaster Unemployment 
Assistance (DUA); 97.046, Fire Management 
Assistance; 97.048, Individuals and 
Households Housing; 97.049, Individuals and 
Households Disaster Housing Operations; 
97.050 Individuals and Households Program-
Other Needs, 97.036, Public Assistance 
Grants; 97.039, Hazard Mitigation Grant 
Program.)

Michael D. Brown, 
Under Secretary, Emergency Preparedness 
and Response, Department of Homeland 
Security.
[FR Doc. 04–25041 Filed 11–9–04; 8:45 am] 
BILLING CODE 9110–10–P

DEPARTMENT OF HOMELAND 
SECURITY 

Federal Emergency Management 
Agency 

[FEMA–1556–DR] 

Ohio; Amendment No. 6 to Notice of a 
Major Disaster Declaration

AGENCY: Federal Emergency 
Management Agency, Emergency 
Preparedness and Response Directorate, 
Department of Homeland Security.
ACTION: Notice.

SUMMARY: This notice amends the notice 
of a major disaster declaration for the 
State of Ohio (FEMA–1556–DR), dated 
September 19, 2004, and related 
determinations.

EFFECTIVE DATE: November 2, 2004.
FOR FURTHER INFORMATION CONTACT: 
Magda Ruiz, Recovery Division, Federal 
Emergency Management Agency, 
Washington, DC 20472, (202) 646–2705.
SUPPLEMENTARY INFORMATION: The notice 
of a major disaster declaration for the 
State of Ohio is hereby amended to 
include the following area among those 
areas determined to have been adversely 
affected by the catastrophe declared a 
major disaster by the President in his 
declaration of September 19, 2004:

Vinton County for Public Assistance 
(already designated for Individual 
Assistance.)
(The following Catalog of Federal Domestic 
Assistance Numbers (CFDA) are to be used 
for reporting and drawing funds: 97.030, 

Community Disaster Loans; 97.031, Cora 
Brown Fund Program; 97.032, Crisis 
Counseling; 97.033, Disaster Legal Services 
Program; 97.034, Disaster Unemployment 
Assistance (DUA); 97.046, Fire Management 
Assistance; 97.048, Individuals and 
Households Housing; 97.049, Individuals and 
Households Disaster Housing Operations; 
97.050 Individuals and Households Program-
Other Needs, 97.036, Public Assistance 
Grants; 97.039, Hazard Mitigation Grant 
Program.)

Michael D. Brown, 
Under Secretary, Emergency Preparedness 
and Response, Department of Homeland 
Security.
[FR Doc. 04–25039 Filed 11–9–04; 8:45 am] 
BILLING CODE 9110–10–P

DEPARTMENT OF THE INTERIOR

Truckee River Operating Agreement, 
California and Nevada

AGENCY: Department of the Interior.
ACTION: Extension of comment period 
for review of revised draft 
environmental impact statement/
environmental impact report (revised 
draft EIS/EIR). 

SUMMARY: The U.S. Department of the 
Interior and California Department of 
Water Resources (DWR) as co-lead 
agencies are extending the review 
period for the revised draft EIS/EIR to 
December 30, 2004. The notice of 
availability of the revised draft EIS/EIR 
and notice of open house meetings (six 
meetings held on September 21 to 23 
and October 1) and notice of public 
hearings (six hearings held October 18 
to 21) were published in the Federal 
Register on August 25, 2004 (69 FR 
52303). The public review period was 
originally scheduled to end on October 
29, 2004.
DATES: Submit comments on the revised 
draft EIS/EIR on or before December 30, 
2004.
ADDRESSES: Written comments on the 
revised draft EIS/EIR should be mailed 
to Kenneth Parr, Bureau of Reclamation 
(Reclamation), 705 North Plaza St., Rm. 
320, Carson City, NV 89701.
FOR FURTHER INFORMATION CONTACT: 
Kenneth Parr, Reclamation, telephone 
775–882–3436, TDD 775–882–3436, fax 
775–882–7592, e-mail: 
kparr@mp.usbr.gov; or Michael Cooney, 
DWR, telephone 916–227–7606, fax 
916–227–7600, e-mail; 
mikec@water.ca.gov. A copy of the 
revised draft EIS/EIR may be obtained 
by writing to the above address or 
calling Reclamation at 800–742–9474 
and then dial code 26 or 775–882–3436 
or DWR at 916–227–7606. Information 

is also available at the Reclamation Web 
site at: http://www.usbr.gov/mp/troa/.
SUPPLEMENTARY INFORMATION: Our 
practice is to make comments, including 
names and home addresses of 
respondents, available for public 
review. Individual respondents may 
request that we withhold their home 
address from public disclosure, which 
we will honor to the extent allowable by 
law. There also may be circumstances in 
which we would withhold a 
respondent’s identity from public 
disclosure, as allowable by law. If you 
wish us to withhold your name and/or 
address, you must state this 
prominently at the beginning of your 
comment. We will make all submissions 
from organizations or businesses, and 
from individuals identifying themselves 
as representatives or officials of 
organizations or businesses, available 
for public disclosure in their entirety. 
We will not accept any comments 
submitted anonymously.

Dated: October 26, 2004. 
Willie R. Taylor, 
Director, Office of Environmental Policy and 
Compliance.
[FR Doc. 04–25120 Filed 11–9–04; 8:45 am] 
BILLING CODE 4310–MN–P

DEPARTMENT OF THE INTERIOR

Fish and Wildlife Service 

Receipt of Applications for Permit

AGENCY: Fish and Wildlife Service, 
Interior.
ACTION: Notice of receipt of applications 
for permit. 

SUMMARY: The public is invited to 
comment on the following applications 
to conduct certain activities with 
endangered species.
DATES: Written data, comments or 
requests must be received by December 
10, 2004.
ADDRESSES: Documents and other 
information submitted with these 
applications are available for review, 
subject to the requirements of the 
Privacy Act and Freedom of Information 
Act, by any party who submits a written 
request for a copy of such documents 
within 30 days of the date of publication 
of this notice to: U.S. Fish and Wildlife 
Service, Division of Management 
Authority, 4401 North Fairfax Drive, 
Room 700, Arlington, Virginia 22203; 
fax (703) 358–2281.
FOR FURTHER INFORMATION CONTACT: 
Division of Management Authority, 
telephone (703) 358–2104.
SUPPLEMENTARY INFORMATION: 
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Endangered Species 
The public is invited to comment on 

the following applications for a permit 
to conduct certain activities with 
endangered species. This notice is 
provided pursuant to Section 10(c) of 
the Endangered Species Act of 1973, as 
amended (16 U.S.C. 1531, et seq.). 
Written data, comments, or requests for 
copies of these complete applications 
should be submitted to the Director 
(address above). 

Applicant: Caroline Stahala, Raleigh, 
NC, PRT–094867. 

The applicant requests a permit to 
import biological samples from wild 
Bahama parrots (Amazona leucocephala 
bahamensis) for the purpose of 
scientific research into population 
genetics. This notification covers 
activities to be conducted by the 
applicant over a five-year period. 

Applicant: Cincinnati Zoo and 
Botanical Garden, Cincinnati, OH, PRT–
093860. 

The applicant requests a permit to 
import one captive born male western 
lowland gorilla (Gorilla gorilla gorilla) 
from the Toronto Zoo, Toronto, Ontario, 
Canada, for the purpose of propagation 
and enhancement of the survival of the 
species. 

Applicant: Scott L. Sutherland, 
Kalispell, MT, PRT–093991. 

The applicant requests a permit to 
import the sport-hunted trophy of one 
male bontebok (Damaliscus pygargus 
pygargus) culled from a captive herd 
maintained under the management 
program of the Republic of South Africa, 
for the purpose of enhancement of the 
survival of the species. 

Applicant: Gordon L. Blaser, 
Columbus, NE, PRT–094213. 

The applicant requests a permit to 
import the sport-hunted trophy of one 
male bontebok (Damaliscus pygargus 
pygargus) culled from a captive herd 
maintained under the management 
program of the Republic of South Africa, 
for the purpose of enhancement of the 
survival of the species.

Dated: October 22, 2004. 
Lisa J. Lierheimer, 
Senior Permit Biologist, Branch of Permits, 
Division of Management Authority.
[FR Doc. 04–25116 Filed 11–9–04; 8:45 am] 
BILLING CODE 4310–55–P

DEPARTMENT OF THE INTERIOR

Fish and Wildlife Service 

Receipt of Applications for Permit

AGENCY: Fish and Wildlife Service, 
Interior.

ACTION: Notice of receipt of applications 
for permit. 

SUMMARY: The public is invited to 
comment on the following applications 
to conduct certain activities with 
endangered species.
DATES: Written data, comments or 
requests must be received by December 
10, 2004.
ADDRESSES: Documents and other 
information submitted with these 
applications are available for review, 
subject to the requirements of the 
Privacy Act and Freedom of Information 
Act, by any party who submits a written 
request for a copy of such documents 
within 30 days of the date of publication 
of this notice to: U.S. Fish and Wildlife 
Service, Division of Management 
Authority, 4401 North Fairfax Drive, 
Room 700, Arlington, Virginia 22203; 
fax (703) 358–2281.
FOR FURTHER INFORMATION CONTACT: 
Division of Management Authority, 
telephone (703) 358–2104.
SUPPLEMENTARY INFORMATION: 

Endangered Species 
The public is invited to comment on 

the following applications for a permit 
to conduct certain activities with 
endangered species. This notice is 
provided pursuant to Section 10(c) of 
the Endangered Species Act of 1973, as 
amended (16 U.S.C. 1531, et seq.). 
Written data, comments, or requests for 
copies of these complete applications 
should be submitted to the Director 
(address above). 

Applicant: Gino A. Harrison, 
Newberg, OR, PRT–093623. 

The applicant requests a permit to 
import the sport-hunted trophy of one 
male bontebok (Damaliscus pygargus 
pygargus) culled from a captive herd 
maintained under the management 
program of the Republic of South Africa, 
for the purpose of enhancement of the 
survival of the species. 

Marine Mammals 
The public is invited to comment on 

the following applications for a permit 
to conduct certain activities with marine 
mammals. The applications were 
submitted to satisfy requirements of the 
Marine Mammal Protection Act of 1972, 
as amended (16 U.S.C. 1361, et seq.), 
and the regulations governing marine 
mammals (50 CFR part 18). Written 
data, comments, or requests for copies 
of the complete applications or requests 
for a public hearing on these 
applications should be submitted to the 
Director (address above). Anyone 
requesting a hearing should give 

specific reasons why a hearing would be 
appropriate. The holding of such a 
hearing is at the discretion of the 
Director. 

Applicant: Guy P. Ferraro, Union 
Beach, NJ, PRT–092340. 

The applicant requested a permit to 
import a sport-hunted polar bear (Ursus 
maritimus) from Canada for personal 
use. On September 7, 2004, (69 FR 
54149) the Service published a notice 
that the polar bear was sport hunted 
from the Viscount Melville Sound polar 
bear population. Subsequently, the 
Service determined that the polar bear 
was actually sport hunted from the 
Northern Beaufort Sea polar bear 
population. Therefore, we are 
republishing the request for the correct 
population.

Dated: October 15, 2004. 

Monica Farris, 
Senior Permit Biologist, Branch of Permits, 
Division of Management Authority.
[FR Doc. 04–25118 Filed 11–9–04; 8:45 am] 

BILLING CODE 4310–55–P

DEPARTMENT OF THE INTERIOR

Fish and Wildlife Service 

Issuance of Permits

AGENCY: Fish and Wildlife Service, 
Interior.

ACTION: Notice of issuance of permits for 
marine mammals. 

SUMMARY: The following permits were 
issued.

ADDRESSES: Documents and other 
information submitted with these 
applications are available for review, 
subject to the requirements of the 
Privacy Act and Freedom of Information 
Act, by any party who submits a written 
request for a copy of such documents to: 
U.S. Fish and Wildlife Service, Division 
of Management Authority, 4401 North 
Fairfax Drive, Room 700, Arlington, 
Virginia 22203; fax 703/358–2281.

FOR FURTHER INFORMATION CONTACT: 
Division of Management Authority, 
telephone 703/358–2104.

SUPPLEMENTARY INFORMATION: Notice is 
hereby given that on the dates below, as 
authorized by the provisions of the 
Marine Mammal Protection Act of 1972, 
as amended (16 U.S.C. 1361, et seq.), the 
Fish and Wildlife Service issued the 
requested permit(s) subject to certain 
conditions set forth therein.
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Permit No. Applicant Receipt of application Federal Register notice Permit issuance date 

090017 ................................. Antonio Iaquinta ................ 69 FR 51703; August 20, 2004 ..................................... October 13, 2004. 
090230 ................................. Arthur R. Schisler .............. 69 FR 51703; August 20, 2004 ..................................... October 19, 2004. 
091335 ................................. Jeffrey E. Fuhse ................ 69 FR 54149; September 7, 2004 ................................ October 19, 2004. 

Dated: October 22, 2004. 
Lisa J. Lierheimer, 
Senior Permit Biologist, Branch of Permits, 
Division of Management Authority.
[FR Doc. 04–25117 Filed 11–9–04; 8:45 am] 
BILLING CODE 4310–55–P

DEPARTMENT OF THE INTERIOR

Bureau of Indian Affairs 

Notice of Intent To Prepare an 
Environmental Impact Statement for 
the Proposed Desert Rock Energy 
Project, San Juan County, NM

AGENCY: Bureau of Indian Affairs, 
Interior.
ACTION: Notice.

SUMMARY: This notice advises the public 
that the Bureau of Indian Affairs (BIA), 
in cooperation with the Navajo Nation, 
intends to gather the information 
necessary for preparing an 
Environmental Impact Statement (EIS) 
for the proposed approval of a lease to 
Sithe Global Power, LLC, to construct, 
operate and maintain a coal-fired, 
electric power-generating plant on 
approximately 600 acres of land held in 
trust by the United States for the benefit 
of the Navajo Nation in San Juan 
County, New Mexico. The purpose of 
the proposed action is to help meet the 
economic development needs of the 
Navajo Nation and the growing energy 
needs of the western United States. This 
notice also announces public scoping 
meetings to identify potential issues and 
content for inclusion in the EIS.
DATES: Written comments on the scope 
of the EIS or implementation of the 
proposal must arrive by December 17, 
2004. The public scoping meetings will 
be held Monday, Tuesday, Wednesday, 
and Thursday, December 6, 7, 8, and 9, 
2004, starting at 6:30 p.m.
ADDRESSES: You may mail or hand carry 
written comments to Eloise Chicharello, 
Director, Navajo Regional Office, Bureau 
of Indian Affairs, PO Box 1060, Gallup, 
New Mexico 87305. 

The addresses for the public scoping 
meetings are as follows: 

December 6, 2004—Central High 
School Cafeteria, 4525 North Central 
Avenue, Phoenix, Arizona. 

December 7, 2004—Farmington Civic 
Center, Exhibit Hall One, 20 West 
Arrington, Farmington, New Mexico. 

December 8, 2004—Western New 
Mexico University, 2055 State Road 602, 
Gallup, New Mexico. 

December 9, 2004—Flagstaff High 
School, 400 West Elm Street, Flagstaff, 
Arizona.
FOR FURTHER INFORMATION CONTACT: 
Loretta A.W. Tsosie, (505) 863–8296.
SUPPLEMENTARY INFORMATION: Sithe 
Global Power, LLC, a privately held, 
independent power company, and Diné 
Power Authority, an enterprise of the 
Navajo Nation established by the Navajo 
Nation Council to promote the 
development of energy resources, have 
entered into a joint agreement to 
support the development of a coal-fired 
electric power-generating plant capable 
of producing as much as 1,500-
megawatt (MW), and associated 
facilities, to be operated by Sithe Global. 

The proposed 600-acre site for the 
project is located approximately 30 
miles southwest of Farmington, New 
Mexico, adjacent to the Navajo Mine, 
which would provide the low-sulfur 
coal to generate the power. The primary 
components of the proposed project 
include two 750-MW coal-fired units 
that, together, would generate as much 
as 1,500 MW; and associated facilities 
and operations, including a plant 
cooling system, a fuel supply system, 
waste management operations, safety 
systems (e.g., lighting, fire protection), 
water system infrastructure, 
transportation access roads, power 
transmission interconnection facilities, 
and construction staging areas. 

The proposed project would 
interconnect with the existing 500-kV 
transmission system operated by 
Arizona Public Service through the 
construction of approximately 25 miles 
of new transmission line to either the 
existing Four Corners Substation or a 
new substation that would be 
constructed just west of the Four 
Corners Power Plant. The project 
proposes to use existing utility corridors 
and roads for the majority of the 
interconnect system, but some new 
utility corridors and roads may need to 
be built. The project design incorporates 
appropriate measures to minimize the 
effects of the proposed project on the 
quality of the environment. 

The purpose of and need for the 
proposed project is to generate and 
distribute electricity in western United 
States markets using capacity on 

existing and proposed transmission 
lines to: 

(1) Improve and enhance the existing 
electrical power system in the West and 
deliver competitively priced power to 
these markets; 

(2) Generate electricity from a low-
sulfur coal source that would reduce 
electrical output demands on natural 
gas and older coal-fired units; and 

(3) Support the Navajo Nation’s 
objective for economic development in 
the region by providing employment 
and revenue generated by the proposed 
project. 

The scoping process for the EIS will 
include: (1) Identification of issues; (2) 
identification of sensitive or critical 
environmental effects; (3) identification 
of reasonable alternatives; and (4) 
coordinating with the Navajo Nation 
Council, governmental and non-
governmental agencies and the public. 
Written comments should address: (1) 
Issues to be considered; (2) reasonable 
and feasible alternatives; or (3) 
information bearing on the EIS. 

Resources so far identified for 
analysis in the EIS include air, geology, 
soils, water, vegetation, wildlife, special 
status species, land use, access, visual 
resources, noise, social and economic 
conditions, environmental justice, 
hazardous materials, and cultural and 
paleontological resources. Analyses will 
address requirements of the Clean Water 
Act, Clean Air Act, Endangered Species 
Act, National Historic Preservation Act, 
Resource Conservation and Recovery 
Act, Comprehensive Environmental 
Response Compensation and Liability 
Act and others, as needed. Alternatives 
to be analyzed include, at a minimum, 
the proposed action and no action. The 
range of issues and alternatives to be 
addressed may be expanded based on 
comments received during the scoping 
process. 

Public Comment Availability 
Comments, including names and 

addresses of respondents, will be 
available for public review at the 
mailing address shown in the 
ADDRESSES section, during regular 
business hours, 8 a.m. to 4:30 p.m., 
Monday through Friday, except 
holidays. Individual respondents may 
request confidentiality. If you wish us to 
withhold your name and/or address 
from public review or from disclosure 
under the Freedom of Information Act, 
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you must state this prominently at the 
beginning of your written comment. 
Such requests will be honored to the 
extent allowed by law. We will not, 
however, consider anonymous 
comments. All submissions from 
organizations or businesses, and from 
individuals identifying themselves as 
representatives or officials of 
organizations or businesses, will be 
made available for public inspection in 
their entirety. 

Authority 
This notice is published in 

accordance with section 1503.1 of the 
Council on Environmental Quality 
Regulations (40 CFR Parts 1500 through 
1508) implementing the procedural 
requirements of the National 
Environmental Policy Act of 1969, as 
amended (42 U.S.C. 4321 et seq.), and 
the Department of the Interior Manual 
(516 DM 1–6), and is in the exercise of 
authority delegated to the Assistant 
Secretary—Indian Affairs by 209 DM 8.

Dated: May 3, 2004. 
David W. Anderson, 
Assistant Secretary—Indian Affairs.
[FR Doc. 04–24988 Filed 11–9–04; 8:45 am] 
BILLING CODE 4310–W7–P

DEPARTMENT OF THE INTERIOR

Bureau of Indian Affairs 

Plan for the Use and Distribution of 
Assiniboine and Sioux Tribes of the 
Fort Peck Reservation Judgment 
Funds in Docket No. 773–87L

AGENCY: Bureau of Indian Affairs, 
Interior.
ACTION: Notice.

SUMMARY: Notice is hereby given that 
the plan for the use and distribution of 
the Tribe’s portion of the judgment 
funds awarded in Assiniboine and 
Sioux Tribes of the Fort Peck 
Reservation, et al. v. U.S., Docket No. 
773–87L is effective as of May 29, 2004. 
On March 18, 1999, $4,522,551.84 was 
appropriated to satisfy an award that 
was made by the United States Court of 
Federal Claims to the Tribe and 
individual Indian plaintiffs in Docket 
No. 773–87L. A percentage of the 
Tribe’s portion of the aggregate award 
was transferred to a separate tribal trust 
fund account on February 14, 2001. The 
Tribe will most likely receive additional 
payments from the aggregate award once 
the identification of all individuals 
eligible to share in the aggregate award 
is complete and the pro rata shares are 
calculated. This plan pertains to the 
Tribe’s portion ($643,186.73) of the 

aggregate award and any additional 
funds the Tribe may receive from the 
aggregate award fund.
FOR FURTHER INFORMATION CONTACT: 
Daisy West, Bureau of Indian Affairs, 
Division of Tribal Government Services, 
Mail Stop 320–SIB, 1951 Constitution 
Avenue, NW., Washington, DC 20240. 
Telephone number: (202) 513–7641.
SUPPLEMENTARY INFORMATION: On March 
23, 2004, the plan for the use and 
distribution of the funds was submitted 
to Congress pursuant to section 137 of 
the Act of November 10, 2003, Pub. L. 
108–108, 117 Stat. 1241, and the Indian 
Tribal Judgment Fund Act, 25 U.S.C. 
1401 et seq. Receipt of the plan by the 
House of Representatives and the Senate 
was recorded in the Congressional 
Record on March 29, 2004. The plan 
became effective on May 29, 2004, 
because a joint resolution disapproving 
it was not enacted. The plan reads as 
follows: 

Plan 

For the Use and Distribution of 
Assiniboine and Sioux Tribes of the Fort 
Peck Reservation Judgment Funds 
Docket No. 773–87–L 

This plan governs the use and 
distribution of the Tribe’s share of the 
judgment funds awarded by the United 
States Court of Federal Claims (Court) to 
the Assiniboine and Sioux Tribes of the 
Fort Peck Reservation (Tribe), et al., in 
Docket No. 773–87–L. It also governs 
any additional funds the Court may 
award to the Tribe in Docket No. 773–
87–L, including interest and investment 
income accrued on the award, less 
attorney fees and litigation expenses. 

Tribal Programming 
One hundred percent (100%) of the 

funds shall be made available for tribal 
health, education, housing and social 
services programs of the Tribe. 
Accounts shall be established for the 
following programs and funds shall be 
transferred to those accounts in the 
specified amounts—
1. Educational and Youth Pro-

grams ...................................... $86,500 
2. Facilities and Housing Im-

provement .............................. 150,000 
3. Equipment for Public Utili-

ties .......................................... 136,168 
4. Medical Assistance/Dental/

Eyeglasses/Convalescent 
Equipment .............................. 126,000 

5. Senior Citizens/Community 
Services .................................. 160,000 

Total .................................... 658,668 

All funds in excess of $658,668, and 
any funds added to the trust fund 
account as the result of further court 
proceedings in Docket No. 773–87–L, 

shall be utilized for the Senior Citizens/ 
Community Services programs. None of 
these funds shall be available for per 
capita distribution to any member of the 
Tribe. 

General Provisions 

None of the funds distributed under 
this plan shall be subject to Federal or 
State income taxes, nor shall such funds 
nor their availability be considered as 
income or resources nor otherwise 
utilized as the basis for denying or 
reducing the financial assistance or 
other benefits to which such household 
or member would otherwise be entitled 
under the Social Security Act, or any 
Federal or federally assisted programs.

Dated: October 21, 2004. 
Michael D. Olsen, 
Acting Principal Deputy Assistant Secretary—
Indian Affairs.
[FR Doc. 04–25047 Filed 11–9–04; 8:45 am] 
BILLING CODE 4310–4J–P

DEPARTMENT OF THE INTERIOR

Bureau of Indian Affairs 

Plan for the Use and Distribution of 
Mescalero Apache Judgment Funds in 
Docket No. 92–403L

AGENCY: Bureau of Indian Affairs, 
Interior.
ACTION: Notice.

SUMMARY: Notice is hereby given that 
the plan for the use and distribution of 
the judgment funds awarded to the 
Mescalero Apache Tribe in Docket No. 
92–403L is effective as of March 20, 
2004. The judgment fund was awarded 
by the United States Court of Federal 
Claims on January 31, 2002, and 
appropriated on February 25, 2002.
FOR FURTHER INFORMATION CONTACT: 
Daisy West, Bureau of Indian Affairs, 
Division of Tribal Government Services, 
Mail Stop 320–SIB, 1951 Constitution 
Avenue, NW., Washington, DC 20240. 
Telephone number: (202) 513–7641.
SUPPLEMENTARY INFORMATION: On 
December 17, 2003, the plan for the use 
and distribution of the funds was 
submitted to Congress pursuant to 
section 137 of the Act of November 10, 
2003, Pub. L. 108–108, 117 Stat. 1241, 
and the Indian Tribal Judgment Fund 
Act, 25 U.S.C. 1401 et seq. Receipt of 
the plan by the House of 
Representatives and the Senate was 
recorded in the Congressional Record on 
January 20, 2004. On March 20, 2004, 
the plan became effective because a 
joint resolution disapproving it was not 
enacted. The plan reads as follows: 
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Plan 

For the Use and Distribution of 
Mescalero Apache Tribe Judgment 
Funds in Docket 92–403L 

The funds appropriated on February 
25, 2002, in satisfaction of an award 
granted to the Mescalero Apache Tribe 
in Docket 92–403L before the United 
States Court of Federal Claims (Court), 
including all interest and investment 
income accrued, less attorney fees and 
litigation expenses, shall be distributed 
as herein provided. 

A. Per Capita Distribution 
Fifty (50%) percent of the funds, 

including interest and investment 

income, shall be distributed in the form 
of per capita payments, as approved by 
the Tribal Council, in equal amounts to 
all persons who are enrolled members of 
the Mescalero Apache Tribe. 

1. The per capita shares of living 
competent adults shall be paid directly 
to them. 

2. The per capita shares of deceased 
individual beneficiaries shall be 
determined in accordance with 25 CFR 
part 15. 

3. Per capita shares of legal 
incompetents and minors shall be 
handled as provided in 25 U.S.C. 
1403(b)(3). The funds will be placed in 
IIM accounts and may be disbursed to 

the parents or legal guardian of such 
minors or legal incompetents in such 
amounts as may be necessary for the 
minor or legal incompetent’s health, 
education, welfare, or emergencies 
under a plan or plans approved by the 
Secretary and the Tribal Council. 

B. Programming 

The remaining funds, including 
interest and investment income, shall be 
used for the following purposes. The 
Tribe may reallocate the funding 
amounts if the Tribe determines it 
necessary.

(percent) 

(A) Tribal Store Business Operations Improvement (est. $1,022,000) ................................................................................................... 34.07 
(B) Tribal Operational Activities (est. $1,978,000) 
The Tribal Operational Activities programming funds shall be allocated by the Tribe for the following Tribal operational activities 

with amounts to be determined on a priority as-needed basis: 
(1) Debt Service for principal and interest payments on loans related to capital projects for the new Mescalero Apache Tribe 

school, Nursing Home/Dialysis Center and other capital projects which require financing ......................................................... 15.93 
(2) Funding amounts for the Mescalero Apache Tribe Defined Benefit Pension Plan ................................................................... 33.33 
(3) Self-Funded Health Plan Benefit Payments ............................................................................................................................... 16.67 

C. General Provisions 

Funds distributed under this plan 
shall not be liable for the payment of 
previously contracted obligations of any 
recipient as provided in 25 U.S.C. 
117b(a). None of the funds distributed 
per capita or made available under this 
plan for programming shall be subject to 
Federal or State income taxes, nor shall 
such funds nor their availability be 
considered as income or resources nor 
otherwise utilized as the basis for 
denying or reducing the financial 
assistance or other benefits to which 
such household or member would 
otherwise be entitled under the Social 
Security Act, or except for per capita 
shares in excess of $2,000 any Federal 
or federally assisted programs.

Michael D. Olsen, 
Acting Principal Deputy, Assistant 
Secretary—Indian Affairs.
[FR Doc. 04–25046 Filed 11–9–04; 8:45 am] 
BILLING CODE 4310–4J–P

DEPARTMENT OF THE INTERIOR

Bureau of Indian Affairs 

Plan for the Use and Distribution of 
Pueblo of Isleta Judgment Funds in 
Docket No. 98–166L

AGENCY: Bureau of Indian Affairs, 
Interior.

ACTION: Notice.

SUMMARY: Notice is hereby given that 
the plan for the use and distribution of 
the judgment funds awarded to the 
Pueblo of Isleta (Pueblo) in Docket No. 
98–166L is effective as of March 20, 
2004. The judgment fund was awarded 
by the United States Court of Federal 
Claims on January 7, 2002, and 
appropriated on March 19, 2002.
FOR FURTHER INFORMATION CONTACT: 
Daisy West, Bureau of Indian Affairs, 
Division of Tribal Government Services, 
Mail Stop 320–SIB, 1951 Constitution 
Avenue, NW., Washington, DC 20240. 
Telephone number: (202) 513–7641.
SUPPLEMENTARY INFORMATION: On 
December 5, 2003, the plan for the use 
and distribution of the funds was 
submitted to Congress pursuant to 
Section 137 of the Act of November 10, 
2003, Pub. L. 108–108, 117 Stat. 1241, 
and the Indian Tribal Judgment Fund 
Act, 25 U.S.C. 1401 et seq. Receipt of 
the plan by the House of 
Representatives and the Senate was 
recorded in the Congressional Record on 
December 8, 2003, and January 20, 2004, 
respectively. The plan became effective 
on March 20, 2004, because a joint 
resolution disapproving it was not 
enacted. The plan reads as follows: 

Plan 

For the Use and Distribution of Pueblo 
of Isleta Judgment Funds in Docket No. 
98–166L 

The funds appropriated on March 19, 
2002, in satisfaction of an award granted 

to the Pueblo of Isleta (Pueblo) in 
Docket 98–166L before the United States 
Court of Federal Claims, less attorney 
fees and litigation expenses, and 
including all interest and investment 
income accrued on the award net of fees 
and expenses fees and expenses (the 
‘‘available funds’’), shall be distributed 
as herein provided. 

A. Per Capita Distribution. 
One hundred (100%) percent of the 

available funds shall be distributed in 
the form of per capita payments in 
amounts as equal as practicable to all 
enrolled members of the Pueblo who are 
living on the date this plan becomes 
effective. 

1. The Tribal Council shall prepare 
and certify to the Bureau of Indian 
Affairs a list of such persons eligible to 
participate in said per capita payments. 

2. The per capita shares of living 
competent adults shall be paid directly 
to them. 

3. The per capita shares of 
incarcerated members who are eligible 
for the per capita payment shall be 
either— 

(a) Delivered to the incarcerated 
member or a designated representative 
at an address directed and authorized by 
the incarcerated member in writing; or 

(b) Placed in Individual Indian Money 
(IIM) accounts, provided that the Pueblo 
provides a certified list of those 
individuals to the Bureau of Indian 
Affairs along with the written requests 
from those individuals requesting that 
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their per capita funds be placed in a 
non-supervised IIM account. 

4. The per capita shares of deceased 
individual beneficiaries shall be 
determined in accordance with 25 CFR 
part 15. 

5. Per capita shares of legal 
incompetents and minors shall be 
handled as provided in 25 U.S.C. 
1403(b)(3). The funds will be placed in 
IIM accounts and may be disbursed to 
the parents or legal guardian of such 
minors or legal incompetents in such 
amounts as may be necessary for the 
minor or legal incompetent’s health, 
education, welfare, or emergencies 
under a plan or plans approved by the 
Secretary and the Tribal Council. 

B. General Provisions. 
Funds distributed under this plan 

shall not be liable for the payment of 
previously contracted obligations of any 
recipient as provided in 25 U.S.C. 
117b(a). None of the funds distributed 
per capita or made available under this 
plan for programming shall be subject to 
Federal or State income taxes, nor shall 
such funds nor their availability be 
considered as income or resources nor 
otherwise utilized as the basis for 
denying or reducing the financial 
assistance or other benefits to which 
such household or member would 
otherwise be entitled under the Social 
Security Act, or except for per capita 
shares in excess of $2,000, any Federal 
or federally assisted programs.

Dated: October 21, 2004. 
Michael D. Olsen, 
Acting Principal Deputy, Assistant 
Secretary—Indian Affairs.
[FR Doc. 04–25045 Filed 11–9–04; 8:45 am] 
BILLING CODE 4310–4J–P

DEPARTMENT OF THE INTERIOR

Bureau of Land Management 

[WY–920–1320–EL, WYW151643] 

Notice of Competitive Coal Lease Sale, 
Wyoming

AGENCY: Bureau of Land Management, 
Interior.
ACTION: Notice of competitive coal lease 
sale. 

SUMMARY: Notice is hereby given that 
certain coal resources in the West 
Antelope Tract described below in 
Converse County, WY, will be offered 
for competitive lease by sealed bid in 
accordance with the provisions of the 
Mineral Leasing Act of 1920, as 
amended (30 U.S.C. 181 et seq.).
DATES: The lease sale will be held at 10 
a.m., on Wednesday, December 15, 

2004. Sealed bids must be submitted on 
or before 4 p.m., on Tuesday, December 
14, 2004.
ADDRESSES: The lease sale will be held 
in the First Floor Conference Room 
(Room 107), of the Bureau of Land 
Management (BLM) Wyoming State 
Office, 5353 Yellowstone Road, P.O. 
Box 1828, Cheyenne, WY 82003. Sealed 
bids must be submitted to the Cashier, 
BLM Wyoming State Office, at the 
address given above.
FOR FURTHER INFORMATION CONTACT: 
Mavis Love, Land Law Examiner, or 
Robert Janssen, Coal Coordinator, at 
307–775–6258, and 307–775–6206, 
respectively.

SUPPLEMENTARY INFORMATION: This coal 
lease sale is being held in response to 
a lease by application (LBA) filed by 
Antelope Coal Company of Gillette, WY. 
The coal resources to be offered consist 
of all reserves recoverable by surface 
mining methods in the following-
described lands located just south of the 
Campbell/Converse County line south 
southeast of Wright, Wyoming, in 
northern Converse County 
approximately 2 miles east of State 
Highway 59 and crossed by Antelope 
Creek:
T. 40 N., R. 71 W., 6th PM, Wyoming 

Sec. 3: Lots 15–18; 
Sec. 4: Lots 5–20; 
Sec. 5: Lots 5–7, 10–15, 19, 20; 
Sec. 9: Lot 1; 
Sec. 10: Lots 3, 4; 

T. 41 N., R. 71 W., 6th PM, Wyoming 
Sec. 28: Lots 9–16; 
Sec. 29: Lots 9–11, 14–16; 
Sec. 32: Lots 1–3, 6–11, 14–16; 
Sec. 33: Lots 1–16.
Containing 2,809.13 acres, more or less.

The tract is adjacent to Federal coal 
leases held by the Antelope Mine to the 
east. It is also adjacent to additional 
unleased Federal coal to the north, 
south and west. 

All of the acreage offered has been 
determined to be suitable for mining. 
However, Antelope Creek and an 
adjacent buffer zone are not expected to 
be mined. Other features such as 
pipelines can be moved to permit coal 
recovery. No producing oil and/or gas 
wells have been drilled on the tract. All 
of the surface estate is controlled by the 
Antelope Mine. 

The tract contains surface mineable 
coal reserves in the Wyodak seam 
currently being recovered in the 
adjacent, existing mine. In this area, the 
Wyodak seam is generally split into the 
Anderson and Canyon seams. The 
shallower Anderson seam ranges from 
about 26–34 feet thick and occurs over 
most of the LBA. It is the only mineable 
seam south of Antelope Creek. The 

deeper Canyon seam is mineable only 
north of Antelope Creek on the LBA. It 
is split on the LBA tract and ranges from 
about 12–35 feet thick for the upper 
split and from about 11–19 feet thick for 
the lower split. The overburden depths 
range from about 93–195 feet thick 
north of Antelope Creek and from about 
54–127 feet thick south of Antelope 
Creek on the LBA. The interburden 
between the Anderson and Canyon 
seams ranges from about 46–69 feet 
thick on the LBA. The interburden 
between the Canyon splits ranges from 
about 3–7 feet thick. 

The tract contains an estimated 
194,961,000 tons of mineable coal. This 
estimate of mineable reserves includes 
the two main seams and split mentioned 
above but does not include any tonnage 
from localized seams or splits 
containing less than 5 feet of coal. The 
total mineable stripping ratio (BCY/Ton) 
of the coal is about 3.0:1. Potential 
bidders for the LBA should consider the 
recovery rate expected from thick seam 
and multiple seam mining. 

The West Antelope LBA coal is 
ranked as subbituminous C. The overall 
average quality on an as-received basis 
is 8858 BTU/lb with about 0.23% sulfur 
and 1.86% sodium in the ash. These 
quality averages place the coal reserves 
near the high end of the range of coal 
quality currently being mined in the 
Wyoming portion of the Powder River 
Basin. 

The tract will be leased to the 
qualified bidder of the highest cash 
amount provided that the high bid 
meets or exceeds the BLM’s estimate of 
the fair market value of the tract. The 
minimum bid for the tract is $100 per 
acre or fraction thereof. No bid that is 
less than $100 per acre, or fraction 
thereof, will be considered. The bids 
should be sent by certified mail, return 
receipt requested, or be hand delivered. 
The Cashier will issue a receipt for each 
hand-delivered bid. Bids received after 
4 p.m., on Tuesday, December 14, 2004, 
will not be considered. The minimum 
bid is not intended to represent fair 
market value. The fair market value of 
the tract will be determined by the 
Authorized Officer after the sale. The 
lease issued as a result of this offering 
will provide for payment of an annual 
rental of $3.00 per acre, or fraction 
thereof, and of a royalty payment to the 
United States of 12.5 percent of the 
value of coal produced by strip or auger 
mining methods and 8 percent of the 
value of the coal produced by 
underground mining methods. The 
value of the coal will be determined in 
accordance with 30 CFR 206.250. 

Bidding instructions for the tract 
offered and the terms and conditions of 
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the proposed coal lease are available 
from the BLM Wyoming State Office at 
the addresses above. Case file 
documents, WYW151643, are available 
for inspection at the BLM Wyoming 
State Office.

Melvin Schlagel, 
Acting Deputy State Director, Minerals and 
Lands.
[FR Doc. 04–24635 Filed 11–9–04; 8:45 am] 
BILLING CODE 4310–22–P

DEPARTMENT OF THE INTERIOR

National Park Service 

60-Day Notice of Intention To Request 
Clearance of Collection of Information: 
Opportunity for Public Comment

AGENCY: National Park Service, The 
Department of the Interior.
ACTION: Notice and request for 
comments. 

SUMMARY: Under the provisions of the 
Paperwork Reduction Act of 1995 (Pub. 
L. 104–13, 44 U.S.C., Chapter 3507) and 
5 CFR part 1320, Reporting and Record 
keeping Requirements, the National 
Park Service invites public comments 
on an extension of a currently approved 
collection (OMB#1024–018). NPS 
specifically requests comments on: (1) 
The need for information including 
whether the information has practical 
utility; (2) the accuracy of the reporting 
burden estimate; (3) ways to enhance 
the quality, utility, and clarity of the 
information to be collected; and (4) 
ways to minimize the burden of 
information collection on respondents, 
including the use of automated 
collection techniques or other forms of 
information technology. 

The primary purpose if the ICR is to 
nominate properties for listing in the 
National Register of Historic Places, the 
official list of the Nation’s cultural 
resources worthy of preservation, which 
public law requires that the Secretary of 
the Interior maintain and expand. 
Properties are listed in the National 
Register upon nomination by State 
Historic Preservation Officers and 
Federal Preservation Officers. Law also 
requires Federal agencies to request 
determinations of eligibility for property 
under their jurisdiction of affected by 
their programs and projects. The forms 
provide the historic documentation on 
which decisions for listing and 
eligibility are based.
DATES: Public comments will be 
accepted on or before sixty days from 
the date of publication in the Federal 
Register.

ADDRESSES: Send comments to Carol 
Shull, Keeper of the National Register, 
National Park Service, 1849 ‘‘C’’ Street, 
NW., #2280, Washington, DC 20240. E-
mail: carol_shull@nps.gov. Phone: 202–
354–2234, Fax 202–371–2229. 

To Request Copies of the Documents 
Contact: Carol Shull, Keeper of the 
National Register, National Park Service, 
1849 ‘‘C’’ Street, NW., #2280, 
Washington, DC 20240. E-mail 
carol_shull@nps.gov. Phone: 202–354–
2234, Fax 202–371–2229. For further 
information, Contact Carol Shull, (202) 
354–2234.

SUPPLEMENTARY INFORMATION: 
Title: National Register of Historic 

Places Registration Form, National 
Register of Historic Places Continuation 
Sheet, and National Register of Historic 
Places Multiple property 
Documentation Form. 

Form: NPS 10–900, 10–900–A, 10–
900–B. 

OMB Number: 1024–0018. 
Expiration Date: 01/31/05. 
Type of Request: Extension of a 

currently approved collection. 
Description of need: The National 

Historic Preservation Act requires the 
Secretary of the Interior to maintain and 
expand the National Register of Historic 
Places, and to establish criteria and 
guidelines for including properties in 
the National Register. The National 
Register of Historic Places Registration 
Form documents properties nominated 
for listing in the National Register and 
demonstrates that they meet the criteria 
established for inclusion. The 
documentation is used to assist in 
preserving and protecting the properties 
and for heritage education and 
interpretation. National Register 
properties must be considered in the 
planning for Federal or federally 
assisted projects. National Register 
listing is required for eligibility for the 
federal rehabilitation tax incentives. 

Description of respondents: The 
affected public are State, tribal, and 
local governments, federal agencies, 
business, non-profit organizations, and 
individuals. Nominations to the 
National Register of Historic Places are 
voluntary. 

Estimated annual reporting burden: 
56,700 hours. 

Estimated average burden hours per 
response: 18 hours. 

Estimated average number of 
respondents: 1,575. 

Estimated frequency of response: 
1,575 annually.

Dated: October 21, 2004. 
Leonard E. Stowe, 
Acting, National Park Service Information 
and Collection Clearance Officer.
[FR Doc. 04–24980 Filed 11–9–04; 8:45 am] 
BILLING CODE 4312–52–M

DEPARTMENT OF THE INTERIOR

National Park Service 

Proposed Revision of Park Boundary, 
Boston National Historical Park

AGENCY: National Park Service.
ACTION: Announcement of park 
boundary revision. 

SUMMARY: Notice is hereby given to 
include within the boundary of Boston 
National Historical Park a parcel of land 
to provide for management and 
interpretation of the Bunker Hill Site, 
located in Charlestown.
SUPPLEMENTARY INFORMATION: The Land 
and Water Conservation Fund Act of 
1965, 78 Stat. 897, as amended, 16 
U.S.C. 460l–9(c), et seq. authorizes the 
Secretary of the Interior to make minor 
boundary changes when necessary for 
the proper interpretation or 
management of an area of the National 
Park System and, additionally, provides 
that the Secretary may make minor 
revisions to the boundaries of areas 
within the National Park System. 
Therefore, pursuant to The Land and 
Water Conservation Fund Act of 1965, 
as amended, notice is given that the 
boundary of Boston National Historical 
Park will be revised to include the 0.10 
of an acre parcel of land depicted on 
map number 457/80,004 prepared by 
the National Park Service. Said map is 
on file and available for inspection in 
the office of the National Park Service, 
Northeast Region, New England Land 
Resources Program Center, Old City 
Hall, 222 Merrimack Street, Suite 400E, 
Lowell, MA 01852.

Dated: October 7, 2004. 
William Shaddox, 
Regional Director, Northeast Region.
[FR Doc. 04–24979 Filed 11–9–04; 8:45 am] 
BILLING CODE 4312–52–M

DEPARTMENT OF THE INTERIOR

National Park Service 

Fire Management Plan, Draft 
Environmental Impact Statement, 
Chiricahua National Monument, AZ

AGENCY: National Park Service, 
Department of the Interior.
ACTION: Notice of availability of the draft 
environmental impact statement for the 
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Fire Management Plan, Chiricahua 
National Monument. 

SUMMARY: Pursuant to the National 
Environmental Policy Act of 1969, 42 
U.S.C. 4332(c), the National Park 
Service announces the availability of 
draft Environmental Impact Statement 
for the Fire Management Plan, 
Chiricahua National Monument, 
Arizona.
DATES: The National Park Service will 
accept comments from the public on the 
Draft Environmental Impact Statement 
for January 10, 2005. No public 
meetings are scheduled at this time.
ADDRESSES: Information will be 
available for public review and 
comment in the office of the 
Superintendent, Alan Whalon, 
Chiricahua National Monument, at 
13063 E. Bonita Canyon Road, Willcox, 
AZ 85643.
FOR FURTHER INFORMATION CONTACT: 
Ecologist, Carrie Dennett, Chiricahua 
National Monument, (520) 824–3560 
ext. 308. Additional information may be 
requested by phone at (520) 824–3560 or 
through e-mail at 
CHIR_resource_management@nps.gov.
SUPPLEMENTARY INFORMATION: If you 
wish to comment, you may submit your 
comments by any one of several 
methods. You may mail comments to 
Chiricahua National Monument, 13063 
E. Bonita Canyon Road, Willcox, AZ 
85643. You may also comment via the 
Internet to 
CHIR_resource_management@nps.gov. 
Please submit Internet comments as an 
ASCII file avoiding the use of special 
characters and any form of encryption. 
Please also include ‘‘Attn: Ecologist’’ 
and your name and return address in 
your Internet message. If you do not 
receive a confirmation from the system 
that we have received your Internet 
message, contact us directly at Ecologist, 
(520) 824–3560 ext. 308. Finally, you 
may hand-deliver comments to 13063 E. 
Bonita Canyon Road, Willcox, AZ, 
85643. Our practice is to make 
comments, including names and home 
addresses of respondents, available for 
public review during regular business 
hours. Individual respondents may 
request that we withhold their home 
address from the record, which we will 
honor to the extent allowable by law. 
There also may be circumstances in 
which we would withhold from the 
record a respondent’s identity, as 
allowable by law. If you wish us to 
withhold your name and/or address, 
you must state this prominently at the 
beginning of your comment. We will 
make all submissions from 
organizations or businesses, and from 

individuals identifying themselves as 
representatives or officials of 
organizations or businesses, available 
for public inspection in their entirety.

Dated: August 25, 2004. 
Steve Martin, 
Director, Intermountain Region, National 
Park Service.
[FR Doc. 04–24985 Filed 11–9–04; 8:45 am] 
BILLING CODE 4312–07–P

DEPARTMENT OF THE INTERIOR

National Park Service 

Environmental Impact Statement 
Availability

AGENCY: National Park Service, Interior.
ACTION: The National Park Service 
announces the availability of the Record 
of Decision for the Final Environmental 
Impact Statement for Saratoga National 
Historical Park General Management 
Plan. 

SUMMARY: In September 2004, the 
Regional Director, Northeast Region, 
National Park Service approved the 
Record of Decision (ROD) of the Final 
Environmental Impact Statement for 
Saratoga National Historical Park 
General Management Plan. The ROD is 
a statement of the background of the 
project, the decision made, synopsis of 
the other alternatives considered, the 
basis for the decision, the 
environmentally preferable alternative, 
a summary of measures to minimize 
environmental harm, and an overview 
of the public involvement in the 
decisiomaking process. The ROD is now 
available from the National Park 
Service. 

Decision (Selected Action) 

After thorough analysis and extensive 
public involvement, the National Park 
Service will implement Alternative D 
(the Preferred Alternative identified in 
the Draft and abbreviated Final 
Environmental Impact Statements) to 
help guide management of Saratoga 
National Historical Park. Alternative D 
was selected because it supports the 
purpose and significance of the park, 
and minimizes impacts on the park’s 
resources while providing for public use 
and enjoyment of those resources. 

Alternative D: Focus on the Burgoyne 
Campaign seeks to improve visitor 
understanding of the events that led to 
the 1777 British surrender by providing 
a more complete and logical depiction 
of these events. This approach also 
includes—secondary to the strategic 
factors—interpretation of the efforts to 
commemorate the military events and 

opportunities to reflect on their 
meaning. Additionally, Alternative D 
enables the park to expand its 
partnerships with other Burgoyne 
Campaign—related sites and regional 
entities in the Champlain-Hudson and 
Mohawk valleys. 

Other Alternatives Considered 
Three additional alternatives were 

considered analyzed for impacts on the 
environment. They are summarized 
below. Alternative D was formed by 
combining elements of alternatives B 
and C. 

Alternative A: Focus on Current 
Management Objectives allowed for 
incremental action toward existing 
objectives with minimum change to the 
park’s current management philosophy 
and physical conditions. This concept 
would have entailed no significant 
expansion of the park’s participation in 
regional initiatives over the current 
situation. Alternative A served as the 
‘‘no-action’’ alternative required by the 
National Environmental Policy Act. 

Alternative B: Focus on the Battles, 
Siege, and Surrender concentrated on 
improving visitor understanding of the 
events that led to the 1777 British 
surrender at Saratoga by providing a 
more complete and logical depiction of 
these events. It rehabilitated key 
landscape features to help the visitor 
understand conditions faced by the 
armed forces and how landscape 
conditions were used and manipulated 
to serve tactical needs. This concept 
also enabled park staff to work with 
regional partners in developing outreach 
initiatives. 

Alternative C: Focus on the Park as 
Memorial Grounds presented the park as 
a memorial landscape that had been 
commemorated in numerous ways over 
generations, from the erection of 
monuments, to the establishment of 
State and Federal parkland, to 
contemporary efforts to link important 
sites through regional heritage 
initiatives. This approach preserved and 
enhanced interpretation of key 
landscape features to help the visitor 
understand the military events of 1777 
and the efforts to commemorate those 
events. Moreover, this alternative 
envisioned the park as an important 
gateway to the regional initiatives of the 
Champlain-Hudson and Mohawk 
valleys. 

Decision Rationale 
The major Federal laws and policies 

that apply to Federal agency actions in 
the General Management Plan are the 
National Park Service Organic Act and 
General Authorities Act, the public laws 
creating and augmenting Saratoga 
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National Historical Park, the National 
Parks and Recreation Act of 1978, the 
National Environmental Policy Act, and 
related provisions of the National Park 
Service Management Policies 2001. The 
management action selected complies 
with the requirements of Federal law, 
including those statutes listed above. 

The potential impacts of the 
alternatives were identified and 
evaluated. An analysis of impacts was 
included in the Draft Environmental 
Impact Statement. The planning team 
based the impact analysis and 
conclusions largely on the review of 
existing research and studies, 
information provided by experts in the 
National Park Service and other 
agencies and organizations, and the 
professional judgment of the staff of 
Saratoga National Historical Park. 
Where possible, locations of sensitive 
resources were compared with the 
locations of proposed developments and 
modifications. The analysis was 
qualitative in nature. Where necessary 
and appropriate in all the alternatives, 
the planning team proposed mitigating 
measures to minimize or avoid impacts. 
Impacts were categorized as direct, 
indirect, or cumulative and were 
characterized by type, duration, and 
intensity. 

After a review of potential impacts, 
the team concluded that Alternative D 
best protects contributing resources, 
while enhancing public access to those 
resources. Overall, Alternative D 
provides the greatest number of 
beneficial impacts in comparison to the 
other alternatives. Alternative D was 
also selected as the environmentally 
preferred alternative as it causes the 
least damage to the biological and 
physical environment, while best 
protecting, preserving, and enhancing 
historic, cultural, and natural resources. 

Consultation 
Consultation and coordination with 

appropriate federal and state agencies 
were conducted throughout the 
preparation of the General Management 
Plan. Regarding historic properties of 
significance to Indian tribes, 
consultation with the Stockbridge 
Munsee Band of Mohican Indians was 
initiated in February 2001 and 
continued throughout the planning 
process via mailings of newsletters, the 
draft plan, and the Final Environmental 
Impact Statement. Regarding cultural 
resources, consultation with the New 
York State Historic Preservation Officer 
was initiated in January 2001 and 
continued throughout the process via 
mailings of newsletters, an advance 
copy of the draft plan, the actual draft 
plan, and the Final Environmental 

Impact Statement. The State Historic 
Preservation Officer responded with 
formal comments on the draft plan and 
concluded that the National Park 
Service made a convincing case for the 
selection of Alternative D as the 
Preferred Alternative. The National Park 
Service will continue 106 consultation 
with the New York State Historic 
Preservation Officer on specific actions, 
as outlined on page 210 of the Draft 
Environmental Impact Statement.

Description of Public Involvement in 
the Decisionmaking Process 

Public scoping for the plan was 
initiated in March 2000 when the 
planning team held two public sessions. 
At these meetings, team members 
discussed the purpose and significance 
statements and the park’s goals with the 
participants. Also in March 2000, the 
team invited over 30 scholars and 
resource specialists to define the park’s 
interpretive themes. 

The team followed the scoping 
sessions with a newsletter in August 
2000, which highlighted comments 
received from the public and reported 
on the status of planning. The 
newsletter was distributed to over 700 
people and was also made available on 
the park’s Web site. 

The team then developed three 
alternatives, which, along with the 
interpretive themes, were presented in 
the second newsletter, published in the 
autumn of 2001. This newsletter was 
distributed to over 1,000 people and 
was posted on the park’s Web site. 

In addition to publishing the 
newsletter, the planning team sought 
public input at three meetings with 
various stakeholder groups. In July 
2001, the team presented the 
preliminary alternatives to area planners 
and to local and county officials. In 
October 2001, stakeholders provided 
input at a meeting that focused on 
treatment of the Schuyler Estate. A 
meeting in April 2002 addressed the 
feasibility of developing a regional 
visitor center in Old Saratoga. 
Throughout the process, the 
superintendent kept local, county, and 
State officials informed on the progress 
of the plan, and consulted with them on 
specific issues. 

Input from these sources made it 
apparent that a new alternative, 
combining favored elements of the 
initial concepts, was desirable. In 
response, the planning team developed 
‘‘Alternative D,’’ as the Preferred 
Alternative. 

Alternative D was highlighted in the 
Draft General Management Plan/Draft 
Environmental Impact Statement, made 
available for a 60-day public review 

period starting in January 2004. Some 
2000 draft plan summary newsletters 
were distributed. The full draft plan was 
distributed to a list of nearly 60 
recipients, which included the U.S. 
Environmental Protection Agency, the 
New York State Historic Preservation 
Officer, the Stockbridge Munsee Band of 
Mohican Indians, and other agencies 
and organizations. Both the summary 
newsletter and the full draft plan were 
made available on the Internet and at 
area libraries. On January 22, 2004, the 
team held a public open house at the 
park visitor center, which was attended 
by some 45 people. Over the course of 
the public comment period, a total of 32 
written comments were received. The 
team carefully reviewed all responses 
and incorporated substantive comments 
in the Final Environmental Impact 
Statement for the General Management 
Plan. 

The consensus of the public comment 
period was that National Park Service 
was pursuing the correct path for the 
park in Alternative D, the Preferred 
Alternative. Comments from individuals 
and public agencies did not require the 
National Park Service to add other 
alternatives, significantly alter existing 
alternatives, or make changes to the 
impact analysis of the effects of any 
alternative. Thus, an abbreviated format 
was used for the responses to comments 
in the final Environmental Impact 
Statement, in compliance with the 1978 
implementing regulations (40 CFR 
1503.4[c]) for the National 
Environmental Policy Act. 

In August 2004, the abbreviated Final 
Environmental Impact Statement was 
made available to the public for a 30-
day ‘‘no-action period,’’ which 
concluded on September 2, 2004. The 
Final Environmental Impact Statement 
was distributed to a list of nearly 100 
recipients, which included the U.S. 
Environmental Protection Agency, the 
New York State Historic Preservation 
Officer, the Stockbridge Munsee Band of 
Mohican Indians, and other agencies, 
organizations, officials, and individuals. 

Conclusion 
Alternative D, the selected action, 

provides the most comprehensive and 
proactive strategy among the 
alternatives considered for meeting the 
National Park Service’s purposes, goals, 
and objectives for managing Saratoga 
National Historical Park in accordance 
with Congressional direction, Federal 
laws, and National Park Service 
Management Policies. The selection of 
Alternative D, as reflected by the 
analysis contained in the Final 
Environmental Impact Statement would 
not result in the impairment of park 
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resources or values and would allow the 
National Park Service to conserve park 
resources and provide for their 
enjoyment by these and future 
generations.

FOR FURTHER INFORMATION CONTACT: 
Superintendent, Saratoga National 
Historical Park, 648 Route 32, 
Stillwater, New York 12170–1604, 
telephone (518) 664–9821.
SUPPLEMENTARY INFORMATION: Copies of 
the Record of Decision may be obtained 
from the Superintendent listed above.

Dated: September 23, 2004. 
Robert W. McIntosh, 
Associate Regional Director, Planning & 
Partnerships, Northeast Region.
[FR Doc. 04–24984 Filed 11–9–04; 8:45 am] 
BILLING CODE 4312–52–P

DEPARTMENT OF THE INTERIOR

National Park Service 

Boston Harbor Islands Advisory 
Council; Notice of Meeting 

Notice is hereby given in accordance 
with the Federal Advisory Committee 
Act (Pub. L. 92–463) that the Boston 
Harbor Islands Advisory Council will 
meet on Wednesday, December 1, 2004. 
The meeting will convene at 4 p.m. at 
the New England Aquarium Conference 
Center, Central Wharf, Boston, MA. 

The Advisory Council was appointed 
by the Director of National Park Service 
pursuant to Public Law 104–333. The 28 
members represent business, 
educational/cultural, community and 
environmental entities; municipalities 
surrounding Boston Harbor; Boston 
Harbor advocates; and Native American 
interests. The purpose of the Council is 
to advise and make recommendations to 
the Boston Harbor Islands Partnership 
with respect to the development and 
implementation of a management plan 
and the operations of the Boston Harbor 
Islands national park area. 

The Agenda for this meeting is as 
follows: 

1. Call to Order, Introductions of 
Advisory Council members present 

2. Review and approval of minutes of 
the September meeting 

3. Planning for the outreach program, 
reports from interest groups 

4. Prepare for the March elections 
5. Report from the NPS 
6. Public Comment 
7. Next Meetings 
8. Adjourn 
The meeting is open to the public. 

Further information concerning Council 
meetings may be obtained from the 
Superintendent, Boston Harbor Islands. 

Interested persons may make oral/
written presentations to the Council or 
file written statements. Such requests 
should be made at least seven days prior 
to the meeting to: Superintendent, 
Boston Harbor Islands NRA, 408 
Atlantic Avenue, Boston, MA 02110, 
telephone (617) 223–8667.

Dated: October 6, 2004. 
George E. Price, Jr., 
Superintendent, Boston Harbor Islands NRA.
[FR Doc. 04–24981 Filed 11–9–04; 8:45 am] 
BILLING CODE 4312–52–P

DEPARTMENT OF THE INTERIOR

National Park Service 

Cape Cod National Seashore, South 
Wellfleet, MA, Advisory Commission 
Two Hundred Fiftieth; Notice of 
Meeting 

Notice is hereby given in accordance 
with the Federal Advisory Committee 
Act (Pub. L. 92–463, 86 Stat. 770, 5 
U.S.C. App 1, Section 10), that a 
meeting of the Cape Cod National 
Seashore Advisory Commission will be 
held on December 6, 2004. 

The Commission was reestablished 
pursuant to Public Law 87–126 as 
amended by Public Law 105–280. The 
purpose of the Commission is to consult 
with the Secretary of the Interior, or his 
designee, with respect to matters 
relating to the development of Cape Cod 
National Seashore, and with respect to 
carrying out the provisions of sections 4 
and 5 of the Act establishing the 
Seashore. 

The Commission members will meet 
at 1 p.m. at Headquarters, Marconi 
Station, Wellfleet, Massachusetts for the 
regular business meeting to discuss the 
following: 

1. Adoption of Agenda 
2. Approval of Minutes of Previous 

Meeting (September 27, 2004) 
3. Reports of Officers 
4. Reports of Subcommittees 
5. Superintendent’s Report: Update on 

ORV Permit Distribution Process; 
Update on Salt Pond Visitor Center 
Project; Update on Highlands Center 
Project; Update on Hunting EIS; Update 
on Treatment of Phragmites at Pamet 
Bog; Proposed Herring River Restoration 
Project; News from Washington 

6. Old Business: Role of Dune Shack 
Sub-Committee in Reviewing 
Ethnography Report 

7. New Business 
8. Date and agenda for next meeting 
9. Public comment and 
10. Adjournment 
The meeting is open to the public. It 

is expected that 15 persons will be able 

to attend the meeting in addition to 
Commission members. 

Interested persons may make oral/
written presentations to the Commission 
during the business meeting or file 
written statements. Such requests 
should be made to the park 
superintendent at least seven days prior 
to the meeting. Further information 
concerning the meeting may be obtained 
from the Superintendent, Cape Cod 
National Seashore, 99 Marconi Site 
Road, Wellfleet, MA 02667.

Dated: October 13, 2004. 
Michael B. Murray, 
Acting Superintendent.
[FR Doc. 04–24982 Filed 11–9–04; 8:45 am] 
BILLING CODE 4312–52–P

DEPARTMENT OF THE INTERIOR

National Park Service 

Juan Bautista de Anza National 
Historic Trail Advisory Commission; 
Notice of Meeting

SUMMARY: Notice is given in accordance 
with the Federal Advisory Committee 
Act that the third meeting of the Juan 
Bautista de Anza National Historic Trail 
Advisory Commission will be held as 
follows:

DATES/TIMES: Saturday, November 13, 
from 8 a.m. to 4:30 p.m. and Sunday, 
November 14, 2004, from 8 a.m. to 12 
p.m.
ADDRESSES: The meeting will be held at 
Santa Clara University, 500 El Camino 
Real, Santa Clara, California. The 
meeting on November 13 will be in the 
Seminar Room of Casa Italiana and on 
November 14 in the Weigand Room, 
Arts and Sciences Building. For a map 
of the campus go to http://www.scu.edu/
map/. Saturday afternoon there will be 
a tour of Mission Santa Clara Ası́s. The 
public is welcome.
FOR FURTHER INFORMATION AND COPIES OF 
MEETING MINUTES CONTACT: Meredith 
Kaplan, Juan Bautista de Anza National 
Historic Trail, 1111 Jackson Street, Suite 
700, Oakland, California 94607, at (510) 
817–1438, or meredith_kaplan@nps.gov.
SUPPLEMENTARY INFORMATION: 

The Advisory Commission was 
established in accordance with the 
National Trails System Act (915 U.S.C. 
1241 et seq), as amended by Public Law 
191–365 to consult with the Secretary of 
Interior on planning and other matters 
relating to the trail. 

Agenda 

1. Welcome 
2. Review trail status 
3. Web de Anza update 
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1 Nippon III at 5.

4. Subcommittee report on forming a 
foundation or friends group 

5. Approve or reject forming non-profit 
friends group or foundation 

6. Discuss promotion and 
implementation strategies
This meeting is open to the public 

and opportunity will be provided for 
public comments at specific times 
during the meeting and prior to closing 
the meeting. The meeting will be 
recorded for documentation and 
transcribed for dissemination. Minutes 
of the meeting will be available to the 
public after approval of the full 
Advisory Commission.

Dated: October 4, 2004. 
Jonathan B. Jarvis, 
Regional Director, Pacific West Region.
[FR Doc. 04–24983 Filed 11–9–04; 8:45 am] 
BILLING CODE 4312–52–P

INTERNATIONAL TRADE 
COMMISSION 

[Investigation No. 731-TA–860 (Final) (Third 
Remand)] 

Tin- and Chromium-Coated Steel Sheet 
From Japan

AGENCY: United States International 
Trade Commission.
ACTION: Notice of remand proceedings.

SUMMARY: The United States 
International Trade Commission 
(Commission) hereby gives notice of the 
court-ordered remand of its second 
remand determination in the 
antidumping Investigation No. 731-TA–
860 concerning tin- and chromium-
coated steel sheet from Japan.
EFFECTIVE DATE: November 4, 2004.
FOR FURTHER INFORMATION CONTACT: 
Douglas Corkran, Office of 
Investigations, telephone (202) 205–
3057, or Neal J. Reynolds, Office of 
General Counsel, telephone (202) 205–
3093, U.S. International Trade 
Commission, 500 E Street, SW., 
Washington, DC 20436. Hearing-
impaired individuals are advised that 
information on this matter can be 
obtained by contacting the 
Commission’s TDD terminal on (202) 
205–1810. General information 
concerning the Commission may also be 
obtained by accessing its Internet server 
(http://www.usitc.gov).
SUPPLEMENTARY INFORMATION: 

Background 

In August 2000, the Commission 
made an affirmative determination in its 
antidumping duty investigation 
concerning tin- and chromium-coated 

steel sheet from Japan. Tin- and 
Chromium-coated Steel Sheet from 
Japan, Inv. No. 731–TA–860 (Final), 
USITC Pub. 3337 (Aug. 2000). The 
Commission’s determination was 
appealed to the U.S. Court of 
International Trade (CIT). On December 
31, 2001, the CIT remanded the matter 
to the Commission for further 
proceedings. Nippon Steel Corp. v. 
United States, 182 F.Supp.2d 1330 (Ct. 
Int’l Trade 2001). 

On remand, the Commission 
conducted further proceedings and, in 
March 2002, reached an affirmative 
determination on remand. Tin- and 
Chromium-coated Steel Sheet from 
Japan, Inv. No. 731–TA–860, Pub No. 
3493 (Final) (Remand) (March 2002). On 
August 9, 2002, the CIT issued an 
opinion vacating the Commission’s 
affirmative remand determination and 
directing the Commission to enter a 
negative determination. Nippon Steel 
Corp. v. United States, 223 F. Supp.2d 
1349 (Ct. Int’l Trade 2002) (‘‘Nippon 
II’’). The Commission appealed the 
CIT’s decision in Nippon II to the 
Federal Circuit on October 11, 2002. 

On October 3, 2003, the Federal 
Circuit vacated the CIT’s decision in 
Nippon II and directed the CIT to 
remand the Commission’s 
determination for further explanation 
and analysis.1 Nippon Steel 
Corp. v. United States, 345 F.3d 1379 
(Fed. Cir. 2003) (Nippon III). In Nippon 
III, The Federal Circuit held that the 
Court went ‘‘beyond its statutorily 
assigned role to ‘review’ ’’ to the extent 
that it engaged in finding facts, 
determined witness credibility, and 
interposed its own determinations on 
causation and material injury itself. The 
Federal Circuit directed the CIT to 
remand the determination to the 
Commission so that the Commission 
could ‘‘attend to all the points made by 
the Court of International Trade, 
especially those of [Nippon II] which 
the Commission has not yet had the 
opportunity to address.’’

On February 23, 2004, the 
Commission issued its second remand 
determination on February 23, 2004. 
Tin- and Chromium-coated Steel Sheet 
from Japan, Inv. No. 731-TA–860, Pub 
No. 3674 (Final) (Second Remand) (Feb. 
2004). The Commission again issued an 
affirmative injury determination. On 
October 14, 2004, the CIT issued an 
opinion discussing the Commission’s 
second remand determination and 
directing the Commission to enter a 
negative current injury determination 
and to issue a remand determination on 
the issue of threat. Nippon Steel Corp. 

v. United States, Slip op. 04–131 (Oct. 
14, 2004). 

Written Submissions 
The Commission is not reopening the 

record in this third remand proceeding 
for submission of new factual 
information. The Commission will, 
however, permit the parties to file 
written submissions limited to the issue 
of whether the domestic industry is 
threatened with material injury by 
reason of the subject imports of tin- and 
chromium-coated steel sheet from 
Japan. This submission must be filed 
with the Commission by November 15, 
2004, shall not contain any new factual 
information, and shall not exceed 15 
pages of textual material, double-spaced 
and single-sided, on stationery 
measuring 81⁄2 x 11 inches. 

All written submissions must conform 
with the provisions of section 201.8 of 
the Commission’s rules; any 
submissions that contain business 
proprietary information (BPI) must also 
conform with the requirements of 
§§201.6, 207.3, and 207.7 of the 
Commission’s rules. The Commission’s 
rules do not authorize filing of 
submissions with the Secretary by 
facsimile or electronic means, except to 
the extent permitted by §201.8 of the 
Commission’s rules, as amended, 67 FR 
68036 (Nov. 8, 2002). 

In accordance with sections 201.16(c) 
and 207.3 of the Commission’s rules, 
each document filed by a party to the 
remand proceeding must be served on 
all other parties to the remand 
proceeding and a certificate of service 
must be timely filed. The Secretary will 
not accept a document for filing without 
a certificate of service. 

Parties are also advised to consult the 
Commission’s Rules of Practice and 
Procedure, part 201, subparts A through 
E (19 CFR part 201), and part 207, 
subpart A (19 CFR part 207) for 
provisions of general applicability 
concerning written submissions to the 
Commission. 

Participation in the Proceedings 
Only those persons who were 

interested parties in the prior remand 
proceedings and are parties in the 
appeal may participate as parties in the 
third remand proceedings.

Authority: This action is taken under the 
authority of title VII of the Tariff Act of 1930 
as amended.

Issued: November 5, 2004.
By order of the Commission. 

Marilyn R. Abbott, 
Secretary to the Commission.
[FR Doc. 04–25195 Filed 11–9–04; 8:45 am] 
BILLING CODE 7020–02–P
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DEPARTMENT OF JUSTICE

[AAG/A Order No. 015–2004] 

Privacy Act of 1974; System of 
Records 

The Department of Justice (DOJ) 
proposes to modify the Privacy Act 
notice on ‘‘Personnel Investigation and 
Security Clearance Records for the 
Department of Justice, DOJ–006, ‘‘last 
published on September 24, 2002 (67 FR 
59864). The modified notice reflects the 
addition of the Bureau of Alcohol, 
Tobacco, Firearms and Explosives to the 
DOJ and deletes references to the 
Immigration and Naturalization Service 
which was placed in the new 
Department of Homeland Security. In 
addition, several minor changes are 
made to update and correct the notice. 
These minor changes do not require a 
comment period or notification to the 
Office of Management and Budget and 
the Congress. The modifications will be 
effective November 10, 2004. Questions 
regarding the modifications may be 
directed to Mary Cahill, Management 
Analyst, Management and Planning 
Staff, Justice Management Division, 
Room 1400 National Place Building, 
Department of Justice, Washington, DC 
20530. 

The modifications to the notice are set 
forth below.

Dated: November 3, 2004. 
Paul R. Corts, 
Assistant Attorney General for 
Administration.

JUSTICE/DOJ–006

SYSTEM NAME: 
Personnel Investigation and Security 

Clearance Records for the Department of 
Justice 

[Insert after System Name the 
following heading.] 

SYSTEM CLASSIFICATION: NOT CLASSIFIED.
* * * * *

CATEGORIES OF RECORDS IN THE SYSTEM:
* * * * *

[On line 15 of the last Federal 
Register publication, insert (OPM) so 
that the line reads as follows:] 

* * * the Office of Personnel 
Management (OPM), the * * *
* * * * *

ROUTINE USES OF RECORDS MAINTAINED IN THE 
SYSTEM, INCLUDING CATEGORIES OF USERS AND 
THE PURPOSES OF SUCH USES: 

[On line 3 of the last Federal Register 
publication, delete Federal Bureau of 
Investigation and insert instead the 
following:]

* * * or FBI * * *
* * * * *

[Delete current routine use (l) and 
insert the following instead:] 

(l) The National Archives and Records 
Administration in records management 
inspections conducted under the 
authority of 44 U.S.C. 2904 and 2906.
* * * * *

[Insert after Routine Uses the 
following heading:] 

DISCLOSURE TO CONSUMER REPORTING 
AGENCIES: 

As stated in the ‘‘Categories of 
Records in the System,’’ Item (4).
* * * * *

SYSTEM MANAGER(S) AND ADDRESSES: 
[Delete the current text of this section 

and replace it with the following:] 
For records regarding former and 

current personnel and contractors 
employed by the Offices, Boards, or 
Divisions (OBDs) as well as records 
regarding all Department attorneys, 
interns, honor program applicants, 
Schedule C personnel, non-career SES 
appointments, Presidential appointees, 
non-Departmental Federal Government 
personnel and ARC appeals for OBDs, 
contact: Director, Security and 
Emergency Planning Staff, Attention: 
Assistant Director Personnel Security 
Group, Justice Management Division, 
U.S. Department of Justice, 20 
Massachusetts Avenue, NW., 
Washington, DC 20530. 

For records regarding former and 
current Bureau non-attorney personnel 
not specifically listed above and 
contractors, contact the individual 
Bureaus: 

Security Programs Manager, Drug 
Enforcement Administration, 700 Army 
Navy Drive, Arlington, VA 22202. 

Security Programs Manager, Federal 
Bureau of Prisons, 320 First Street, NW., 
Washington, DC 20543. 

Security Programs Manager, Bureau of 
Alcohol, Tobacco, Firearms and 
Explosives, 650 Massachusetts Ave., 
NW., Room 2240, Washington, DC 
20226. 

Security Programs Manager, Federal 
Bureau of Investigation, 935 
Pennsylvania Avenue, NW., 
Washington, DC 20535. 

Security Programs Manager, United 
States Marshals Service, United States 
Marshals Service Headquarters, 
Washington, DC 20530–1000. 

Security Programs Manager, Executive 
Office for U.S. Trustees, 20 
Massachusetts Avenue, NW., Room 
8202, Washington, DC 20530. 

Security Programs Manager, National 
Drug Intelligence Center, 319 
Washington Street, Johnstown, PA 
15901.
* * * * *

RECORD ACCESS PROCEDURES: 
[Delete first paragraph and insert the 

following:] 
A request for access to a record from 

this system shall be made in writing to 
the System Manager, or in the case of 
the Federal Bureau of Prisons records, to 
the FOIA/PA Section, with the envelope 
and the letter clearly marked ‘‘Privacy 
Act Request.’’ The request should 
include a general description of the 
records sought and must include the 
requester’s full name, current address, 
social security number, and date and 
place of birth. The request must be 
signed, dated, and either notarized or 
submitted under penalty of perjury. 
Some information may be exempt from 
access provisions as described in the 
section entitled ‘‘System Exempted from 
Certain Provisions of the Act.’’ An 
individual who is the subject of a record 
in this system may access those records 
that are not exempt from disclosure. A 
determination whether a record may be 
accessed will be made at the time a 
request is received. * * *
* * * * *
[FR Doc. 04–25055 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–FB–P

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—The Acoustical Society of 
America 

Notice is hereby given that, on 
September 20, 2004, pursuant to section 
6(a) of the National Cooperative 
Research and Production Act of 1993, 
15 U.S.C. 4301 et seq. (‘‘the Act’’), The 
Acoustical Society of America (‘‘ASA’’) 
has filed written notifications 
simultaneously with the Attorney 
General and the Federal Trade 
Commission disclosing (1) the name and 
principal place of business of the 
standards development organization 
and (2) the nature and scope of its 
standards development activities. The 
notifications were filed for the purpose 
of invoking the Act’s provisions limiting 
the recovery of antitrust plaintiffs to 
actual damages under specified 
circumstances. 

Pursuant to section 6(b) of the Act, the 
name and principal place of business of 
the standards development organization 
is: The Acoustical Society of America, 
Melville, NY. The nature and scope of 
ASA’s standards development activities 
are: To develop standards, 
specifications, methods of measurement 
and test, and terminology in the fields 
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of physical acoustics; mechanical 
vibration and shock; psychological and 
physiological acoustics; and noise.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25075 Filed 11–9–04; 8:45 am] 

BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—Air Movement and 
Control Association International, Inc. 

Notice is hereby given that, on 
September 20, 2004, pursuant to section 
6(a) of the National Cooperative 
Research and Production Act of 1993, 
15 U.S.C. 4301 et seq. (‘‘the Act’’), Air 
Movement and Control Association 
International, Inc. (‘‘AMCA’’) has filed 
written notifications simultaneously 
with the Attorney General and the 
Federal Trade Commission disclosing 
(1) the name and principal place of 
business of the standards development 
organization and (2) the nature and 
scope of its standards development 
activities. The notifications were filed 
for the purpose of invoking the Act’s 
provisions limiting the recovery of 
antitrust plaintiffs to actual damages 
under specified circumstances. 

Pursuant to section 6(b) of the Act, the 
name and principal place of business of 
the standards development organization 
is: Air Movement and Control 
Association International, Inc., 
Arlington Heights, IL. The nature and 
scope of AMCA’s standards 
development activities are: Methods of 
testing for fans, air louvers, dampers 
and airflow measurement stations for 
various aspects of performance. These 
are: Fans for airflow, pressure, power 
and sound; louvers for pressure drop 
and water penetration; dampers for 
pressure drop and air leakage; and 
airflow measurement stations for 
accuracy of measurement.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25072 Filed 11–9–04; 8:45 am] 

BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—American Concrete 
Institute 

Notice is hereby given that, on 
September 13, 2004, pursuant to section 
6(a) of the National Cooperative 
Research and Production Act of 1993, 
15 U.S.C. 4301 et seq. (‘‘the Act’’), the 
American Concrete Association (‘‘ACI’’), 
has filed written notifications 
simultaneously with the Attorney 
General and the Federal Trade 
Commission disclosing (1) the name and 
principal place of business of the 
standards development organization 
and (2) the nature and scope of its 
standards development activities. The 
notifications were filed for the purpose 
of invoking the Act’s provisions limiting 
the recovery of antitrust plaintiffs to 
actual damages under specified 
circumstances. 

Pursuant to section 6(b) of the Act, the 
name and principal place of business of 
the standards development organization 
is: American Concrete Institute, 
Farmington Hills, MI. The nature and 
scope of ACI’s standards development 
activities are: ACI provides 
contributions to the body of consensus 
knowledge for concrete materials and 
the resulting applications in the built 
environment. Each ACI technical 
committee explores and reports on areas 
of knowledge within the scope of its 
specific missions. This reporting can be 
done by the creation or revision of an 
ACI Code, Specification or Guide 
(collectively referred to as ‘‘Standards’’). 

ACI maintains Standards on a wide 
variety of subjects related to concrete, 
concrete related items, such as steel 
reinforcement, properties relating to 
concrete design and construction, such 
as fire resistance, and how best to 
design and construct concrete in its 
many applications. 

Related to the material of concrete, 
ACI issues Standards on mixture 
ingredients and proportions, time-
dependent chemical and physical 
characteristics, and hardened properties 
of different types of concretes, such as: 
Normalweight; lightweight; 
heavyweight; soil cement; shrinkage 
compensating; no slump; pervious; self-
consolidating; high strength; shotcrete; 
plaster; polymer modified; fiber 
reinforced; roller compacted; and sulfur 
concrete. 

Related to the design, construction 
and repair of various applications for 
concrete, ACI issues Standards on 

commercial buildings, industrial floors, 
architectural, pavements, parking lots, 
residential, shells, piers, foundations, 
bridge structures and systems, pipe, 
nuclear containment, sanitary 
structures, barges, offshore structures, 
silos, guideways, parking structures, 
dams and water tanks. 

Related to items important to the 
construction of concrete, ACI issues 
Standards on formwork; batching, 
mixing; placing; consolidation; 
finishing; curing; inspection; testing; 
jointing; reinforcement; fire resistance; 
anchorage to concrete, durability; field 
tolerances; quality assurance systems; 
and cracking. 

Related to design of concrete elements 
and systems, ACI issues Standards on 
structural strength of elements such as 
slabs, beams, columns, walls, 
foundations, shells, and diaphragms; 
elastic and inelastic characteristics; 
thermal properties; volumetric changes; 
design, detailing, and protection of 
reinforcing bars, welded wire 
reinforcement, and prestress steel; 
behavior under seismic conditions; 
behavior of monolithic and discrete 
joints, and behavior under dynamic 
loads. 

Related to techniques of construction, 
ACI issues Standards on cast-in-place, 
factory precast, tilt-up, concrete block, 
shotcrete, underwater concreting, 
ferrocement, overlays, mass concrete, 
cellular concrete, fiber reinforced 
polymer (FRP) reinforced, prestressed, 
post-tensioned, and slip formed. 

All of the current ACI Standards are 
published as the ACI Manual of 
Concrete Practice, which is printed in 
six parts and is available from ACI.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25078 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—American Petroleum 
Institute 

Notice is hereby given that, on 
September 16, 2004, pursuant to section 
6(a) of the National Cooperative 
Research and Production Act of 1893, 
15 U.S.C. 4301 et seq. (‘‘the Act’’) 
American Petroleum Institute (‘‘API’’) 
has filed written notifications 
simultaneously with the Attorney 
General and the Federal Trade 
Commission disclosing (1) the name and 
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principal place of business of the 
standards development organization 
and (2) the nature and scope of its 
standards development activities. The 
notifications were filed for the purpose 
of invoking the Act’s provisions limiting 
the recovery of antitrust plaintiffs to 
actual damages under specified 
circumstances. 

Pursuant to section 6(b) of the Act, the 
name and principal place of business of 
the standards development organization 
is: American Petroleum Institute, 
Washington, DC. The nature and scope 
of API’s standards development 
activities are: Development and 
maintenance of voluntary standards for 
the petroleum industry through 
committees charged with developing 
standards for (1) oilfield equipment and 
materials, (2) petroleum measurement, 
(3) refinery equipment, (4) marketing 
operations, (5) pipeline transportation, 
(6) fire and safety, (7) lubricants, and (8) 
business and information technology. 
More information regarding API 
standards development activities may 
be obtained from the API Web site at 
http://www.api.org, which includes 
contact information for API standards 
activities.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25074 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—American Society of 
Sanitary Engineering 

Notice is hereby given that, on 
September 15, 2004, pursuant to Section 
6(a) of the National Cooperative 
Research and Production Act of 1993, 
15 U.S.C. 4301 et seq. (‘‘the Act’’), the 
American Society of Sanitary 
Engineering (‘‘ASSE’’) has filed written 
notifications simultaneously with the 
Attorney General and the Federal Trade 
Commission disclosing (1) The name 
and principal place of business of the 
standards development organization 
and (2) The nature and scope of its 
standards development activities. The 
notifications were filed for the purpose 
of invoking the Act’s provisions limiting 
the recovery of antitrust plaintiffs to 
actual damages under specified 
circumstances. 

Pursuant to Section 6(b) of the Act, 
the name and principal place of 
business of the standards development 

organization is: American Society of 
Sanitary Engineering, Westlake, OH. 
The nature and scope of ASSE’s 
standards development activities are: 
the creation, promotion and issuance of 
standards and seals of approval with 
respect to plumbing, water supply, 
sewage disposal, water purification, 
drainage, fire protection and medical 
gasses.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25079 Filed 11–9–04; 8:45 am] 

BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—ASTM International—
Standards 

Notice is hereby given that, on 
September 15, 2004, pursuant to section 
6(a) of the National Cooperative 
Research and Production Act of 1993, 
15 U.S.C. 4301 et seq. (‘‘the Act’’), 
ASTM International—Standards 
(‘‘ASTM’’) has filed written notifications 
simultaneously with the Attorney 
General and the Federal Trade 
Commission disclosing (1) the name and 
principal place of business of the 
standards development organization 
and (2) the nature and scope of its 
standards development activities. The 
notifications were filed for the purpose 
of invoking the Act’s provisions limiting 
the recovery of antitrust plaintiffs to 
actual damages under specified 
circumstances. 

Pursuant to section 6(b) of the Act, the 
name and principal place of business of 
the standards development organization 
is: ASTM International, West 
Conshohocken, PA. The nature and 
scope of ASTM’s standards 
development activities are: To develop 
standards in over 130 areas covering 
subjects including consumer products, 
medical services and devices, 
electronics, metals, paints, plastics, 
textiles, petroleum, construction, energy 
and the environment.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25083 Filed 11–9–04; 8:45 am] 

BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—ENrG/Corning Fuel Cell 
Research 

Notice is hereby given that, on 
October 8, 2004, pursuant to section 6(a) 
of the National Cooperative Research 
and Production Act of 1993, 15 U.S.C. 
4301 et seq. (‘‘the Act’’), ENrG/Corning 
Fuel Cell Research (‘‘ENrG’’) has filed 
written notifications simultaneously 
with the Attorney General and the 
Federal Trade Commission disclosing 
(1) the identifies of the parties to the 
venture and (2) the nature and 
objectives of the venture. The 
notifications were filed for the purpose 
of invoking the Act’s provisions limiting 
the recovery of antitrust plaintiffs to 
actual damages under specified 
circumstances. 

Pursuant to section 6(b) of the Act, the 
identities of the parties to the venture 
are: Corning Incorporated, Corning, NY; 
and ENrG Incorporated, Buffalo, NY. 
The general areas of ENrG’s planned 
activities are to develop and 
demonstrate scalable thin, large area 
planar solid oxide fuel cell (SOFC) and 
stack technology for enterprise-level 
primary and cogeneration distributed 
power that can cycle repeatedly and be 
more easily fabricated into 200kW 
power units. 

Additional information concerning 
the venture can be obtained by 
contacting Joan Kane at Corning 
Incorporated, One Science Center Drive, 
Corning, NY 18431.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25069 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Reserach and Production 
Act of 1993—International Air 
Transport Association 

Notice is hereby given that, on 
September 20, 2004, pursuant to section 
6(a) of the National Cooperative 
Research and Production Act of 1993, 
15 U.S.C. 4301 et seq. (‘‘the Act’’), 
International Air Transport Association 
(‘‘IATA’’) has filed written notifications 
simultaneously with the Attorney 
General and the Federal Trade 
Commission disclosing (1) the name and 
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principal place of business of the 
standards development organization 
and (2) the nature and scope of its 
standards development activities. The 
notifications were filed for the purpose 
of invoking the Act’s provisions limiting 
the recovery of antitrust plaintiffs to 
actual damages under specified 
circumstances. 

Pursuant to section 6(b) of the Act, the 
name and principal place of business of 
the standards development organization 
is: International Air Transport 
Association, Montreal, Quebec, 
CANADA. The nature and scope of 
IATA’s standards development 
activities are: To develop, promulgate 
and publish voluntary consensus 
standards for international air 
transportation services provided by 
airlines and their agents and 
representatives to passengers, shippers 
and postal authorities. The IATA 
standards establish common practices 
and procedures, documentation and 
communication formats for the 
processing and handling of passengers, 
cargo and mail in the complex 
international air transportation 
environment. IATA’s voluntary 
consensus standards are developed by 
IATA member airlines in consultation 
with other interested parties, including 
governments and intergovernmental 
organizations, whose expertise is sought 
as part of the standards development 
process. 

Additional information concerning 
IATA can be obtained from Constance 
O’Keefe, Acting General Counsel of 
IATA, at (514) 874–0202.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25080 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—International Institute of 
Ammonia Refrigeration 

Notice is hereby given that, on 
September 20, 2004, pursuant to section 
6(a) of the National Cooperative 
Research and Production Act of 1993, 
15 U.S.C. 4301 et seq. (‘‘the Act’’), 
International Institute of Ammonia 
Refrigeration (‘‘IIAR’’) has filed written 
notifications simultaneously with the 
Attorney General and the Federal Trade 
Commission disclosing (1) the name and 
principal place of business of the 
standard development organization and 

(2) the nature and scope of its standards 
development activities. The 
notifications were filed for the purpose 
of invoking the Act’s provisions limiting 
the recovery of antitrust plaintiffs to 
actual damages under specified 
circumstances. 

Pursuant to section 6(b) of the Act, the 
name and principal place of business of 
the standards development organization 
is: International Institute of Ammonia 
Refrigeration, Arlington, VA. The nature 
and scope of IIAR’s standards 
development activities are: To develop, 
plan, establish, coordinate and publish 
voluntary consensus standards 
applicable to the field of the design, 
construction, installation and use of 
ammonia mechanical refrigeration 
systems. Specifically, IIAR develops, 
plans, establishes, coordinates and 
publishes voluntary consensus 
standards in the form of industry 
standards, technical bulletins, and 
regulatory guidelines covering topics 
including equipment, design and 
installation of ammonia mechanical 
refrigeration systems; product integrity 
of ammonia refrigeration valves and 
strainers; training guidelines for 
operators of ammonia refrigerating 
systems; technical guidance addressing 
topics such as good practices, safety 
procedures and information, operating 
procedures, water contamination, and 
machinery room ventilation; and 
guidelines for compliance with 
regulatory requirements governing 
Process Safety Management and Risk 
Management.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25070 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—International Staple, Nail, 
and Tool Association 

Notice is hereby given that, on 
September 8, 2004, pursuant to section 
6(a) of the National Cooperative 
Research and Production Act of 1993, 
15 U.S.C. 4301 et seq. (‘‘the Act’’), the 
International Staple, Nail, and Tool 
Association (‘‘ISANTA’’) has filed 
written notifications simultaneously 
with the Attorney General and the 
Federal Trade Commission disclosing 
(1) the name and principal place of 
business of the standards development 
organization and (2) the nature and 

scope of its standards development 
activities. The notifications were filed 
for the purpose of invoking the Act’s 
provisions limiting the recovery of 
antitrust plaintiffs to actual damages 
under specified circumstances. 

Pursuant to section 6(b) of the Act, the 
name and principal place of business of 
the standards development organization 
is: International Staple, Nail, and Tool 
Association, La Grange, IL. The nature 
and scope of ISANTA’s standards 
development activities are: To develop, 
plan, establish and coordinate voluntary 
consensus standards applicable to safety 
requirements for portable hand-held 
compressed air powered tools which 
drive fasteners such as nails and staples 
on a national level (American National 
Standards). Through its standards 
development activities, ISANTA seeks 
to establish safety requirements for the 
design, construction, use and 
maintenance of portable hand-held 
compressed air-powered tools to guard 
against the injury of tool users and 
bystanders in the workplace. ISANTA 
also provides guidelines to 
manufacturers, owners, employers 
(including self-employed contractors), 
supervisors, purchasers, operators and 
other persons concerned with or 
responsible for safety in the workplace 
and assists in the promulgation of 
appropriate safety directives and safety 
training programs.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25071 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—North American Electric 
Reliability Council 

Notice is hereby given that, on 
September 20, 2004, pursuant to section 
6(a) of the National Cooperative 
Research and Production Act of 1993, 
15 U.S.C. 4301 et seq. (‘‘the Act’’), North 
American Electric Reliability Council, a 
New Jersey nonprofit corporation 
(‘‘NERC’’), has filed written notifications 
simultaneously with the Attorney 
General and the Federal Trade 
Commission disclosing (1) the name and 
principal place of business of the 
standards development organization 
and (2) the nature and scope of its 
standards development activities. The 
notifications were filed for the purpose 
of invoking the Act’s provisions limiting 
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the recovery of antitrust plaintiffs to 
actual damages under specified 
circumstances. 

Pursuant to section 6(b) of the Act, the 
name and principal place of business of 
the standards development organization 
is: North American Electric Reliability 
Council, Princeton, NJ. The nature and 
scope of NERC’s standards development 
activities are: NERC’s standards 
development activities encompass the 
full range of matters affecting the 
planning and reliable operation of the 
bulk electric system in North America, 
including matters relating to cyber and 
physical security. NERC’s standards 
development activities include all 
aspects of standards development, 
including compliance assessment 
activities. NERC’s standards 
development process is accredited by 
the American National Standards 
Institute. 

Additional information with respect 
to NERC’s standards development 
activities, including the full text of 
NERC’s current standards and the 
standards under development, may be 
obtained from NERC’s Web site: http://
www.nerc.com.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25081 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—Society of Automotive 
Engineers, Inc. 

Notice is hereby given that, on 
September 21, 2004, pursuant to section 
6(a) of the National Cooperative 
Research and Production Act of 1993, 
15 U.S.C. 4301 et. seq. (‘‘the Act’’), 
Society of Automotive Engineers, Inc., 
(‘‘SAE’’) has filed written notifications 
simultaneously with the Attorney 
General and the Federal Trade 
Commission disclosing (1) the name and 
principal place of business of the 
standards development organization 
and (2) the nature and scope of its 
standards development activities. The 
notifications were filed for the purpose 
of invoking the Act’s provisions limiting 
the recovery of antitrust plaintiffs to 
actual damages under specified 
circumstances. 

Pursuant to section 6(b) of the Act, the 
name and principal place of business of 
the standards development organization 
is: Society of Automotive Engineers, 

Inc., Warrendale, PA. The nature and 
scope of SAE’s standards development 
activities are: The development of 
consensus standards for self-propelled 
vehicles including aerospace vehicles, 
aircraft, automobiles, trucks and buses, 
off-highway equipment vehicles, 
marine, rail and transit systems.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25077 Filed 11–9–04; 8:45 am] 

BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—Southwest Research 
Institute: Clean Diesel IV 

Notice is hereby given that, on 
October 6, 2004, pursuant to section 6(a) 
of the National Cooperative Research 
and Production Act of 1993, 15 U.S.C. 
4301 et seq. (‘‘the Act’’), Southwest 
Research Institute: Clean Diesel IV 
(‘‘SWRI’’) has filed written notifications 
simultaneously with the Attorney 
General and the Federal Trade 
Commission Disclosing changes in its 
membership status. The notifications 
were filed for the purpose of extending 
the Act’s provisions limiting the 
recovery of antitrust plaintiffs to actual 
damages under specified circumstances. 
Specifically, ArvinMeritor, Inc., Troy, 
MI; Dayco Fluid Technologies SPA, 
Torino, Italy; Denso Corporation, Kariya 
City, Japan; Nippon Soken, Nishio City, 
Japan; Renault Car, Cedex, France; and 
Total France, Cedex, France have been 
added as parties to this venture. 

No other changes have been made in 
either the membership or planned 
activity of the group research project. 
Membership in this group research 
project remains open, and SWRI intends 
to file additional written notification 
disclosing all changes in membership. 

On April 6, 2004, SWRI: Clean Diesel 
IV filed its original notification pursuant 
to section 6(a) of the Act. The 
Department of Justice published a notice 
in the Federal Register pursuant to 
section 6(b) of the Act on May 10, 2004 
(69 FR 25923). 

The last notification was filed with 
the Department on May 18, 2004. A 
notice was published in the Federal 

Register pursuant to section 6(b) of the 
Act on June 15, 2004 (69 FR 33417).

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25082 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—Sporting Arms and 
Ammunition Manufacturers’ Institute, 
Inc. 

Notice is hereby given that, on 
September 15, 2004, pursuant to section 
6(a) of the National Cooperative 
Research and Production Act of 1993, 
15 U.S.C. 4301 et seq. (‘‘the Act’’), 
Sporting Arms and Ammunition 
Manufacturers’ Institute, Inc. 
(‘‘SAAMI’’) has filed written 
notifications simultaneously with the 
Attorney General and the Federal Trade 
Commission disclosing (1) the name and 
principal place of business of the 
standards development organization 
and (2) the nature and scope of its 
standards development activities. The 
notifications were filed for the purpose 
of invoking the Act’s provisions limiting 
the recovery of antitrust plaintiffs to 
actual damages under specified 
circumstances. 

Pursuant to section 6(b) of the Act, the 
name and principal place of business of 
the standards development organization 
is: Sporting Arms and Ammunition 
Manufacturers’ Institute, Inc., Newtown, 
CT. The nature and scope of SAAMI’s 
standards development activities are: To 
encourage and promote the 
standardization and simplification of 
sporting arms and ammunition in the 
interests of safety and interchangeability 
within the firearm industry.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25073 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—Title Council of America 

Notice is hereby given that, on 
September 16, 2004, pursuant to section 
6(a) of the National Cooperative 
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Research and Production Act of 1993, 
15 U.S.C. 4301 et seq. (‘‘the Act’’), Title 
Council of America (‘‘TCA’’) has filed 
written notifications simultaneously 
with the Attorney General and the 
Federal Trade Commission disclosing 
(1) the name and principal place of 
business of the standards development 
organization and (2) the nature and 
scope of its standards development 
activities. The notifications were filed 
for the purpose of invoking the Act’s 
provisions limiting the recovery of 
antitrust plaintiffs to actual damages 
under specified circumstances. 

Pursuant to section 6(b) of the Act, the 
name and principal place of business of 
the standards development organization 
is: Title Council of America, Anderson, 
SC. The nature and scope of TCA’s 
standards development activities are: 
Standard specifications for the 
installation of ceramic tile, for ceramic 
title installation materials, and for 
ceramic tile including tile, porcelain 
tile, glass tile, and special purpose tile.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25076 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Antitrust Division 

Notice Pursuant to the National 
Cooperative Research and Production 
Act of 1993—Wild Bird Feeding 
Industry 

Notice is hereby given that, on 
September 23, 2004, pursuant to section 
6(a) of the National Cooperative 
Research and Production Act of 1993, 
15 U.S.C. 4301 et seq. (‘‘the Act’’), Wild 
Bird Feeding Industry (‘‘WBFI’’) has 
filed written notifications 
simultaneously with the Attorney 
General and the Federal Trade 
Commission disclosing (1) the name and 
principal place of business of the 
standards development organization 
and (2) the nature and scope of its 
standards development activities. The 
notifications were filed for the purpose 
of invoking the Act’s provisions limiting 
the recovery of antitrust plaintiffs to 
actual damages under specified 
circumstances. 

Pursuant to section 6(b) of the Act, the 
name and principal place of business of 
the standards development organization 
is: Wild Bird Feeding Industry, Sioux 
Falls, SD. The nature and scope of 
WBFI’s standards development 
activities are: Investigating and 
developing standards of identity and 

quality for products sold for wild birds. 
These products include feeders, houses, 
baths and accessories, and seed and 
other food.

Dorothy B. Fountain, 
Deputy Director of Operations, Antitrust 
Division.
[FR Doc. 04–25084 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–11–M

DEPARTMENT OF JUSTICE

Drug Enforcement Administration 

Manufacturer of Controlled 
Substances; Notice of Registration 

By Notice dated May 21, 2004, and 
published in the Federal Register on 
June 3, 2004, (69 FR 31411), American 
Radiolabeled Chemicals, Inc., 101 Arc 
Drive, St. Louis, Missouri 63146, made 
application by renewal to the Drug 
Enforcement Administration (DEA) for 
registration as a bulk manufacturer of 
the basic classes of controlled 
substances listed below:

Drug Schedule 

Gamma hydroxybutyric acid 
(2010).

I 

Dimethyltryptamine (7435) ......... I 
Dihydromorphine (9145) ............. I 
Cocaine (9041) ........................... II 
Codeine (9050) ........................... II 
Hydromorphone (9150) .............. II 
Benzoylecgonine (9180) ............. II 
Ecgonine (9180) ......................... II 
Meperidine (9230) ...................... II 
Metazocine (9240) ...................... II 
Morphine (9300) ......................... II 
Oxymorphone (9652) .................. II 

The company plans to manufacture in 
bulk, small quantities of the listed 
controlled substances as radiolabeled 
compounds. 

No comments or objections have been 
received. DEA has considered the 
factors in 21 U.S.C. 823(a) and 
determined that the registration of 
American Radiolabeled Chemicals, Inc. 
to manufacture the listed basic classes 
of controlled substances is consistent 
with the public interest at this time. 
DEA has investigated American 
Radiolabeled Chemicals, Inc. to ensure 
that the company’s registration is 
consistent with the public interest. The 
investigation has included inspection 
and testing of the company’s physical 
security systems, verification of the 
company’s compliance with state and 
local laws, and a review of the 
company’s background and history. 
Therefore, pursuant to 21 U.S.C. 823, 
and in accordance with 21 CFR 1301.33, 
the above named company is granted 
registration as a bulk manufacturer of 

the basic classes of controlled 
substances listed.

Dated: November 1, 2004. 
William J. Walker, 
Deputy Assistant Administrator, Office of 
Diversion Control, Drug Enforcement 
Administration.
[FR Doc. 04–25103 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–09–P

DEPARTMENT OF JUSTICE

Drug Enforcement Administration 

Manufacturer of Controlled 
Substances; Notice of Application 

Pursuant to 21 CFR 1301.33(a), Title 
21 of the Code of Federal Regulations 
(CFR), this is notice that on July 28, 
2004, Guilford Pharmaceuticals, Inc., 
6611 Tributary Street, Baltimore, 
Maryland 21224, made application by 
renewal to the Drug Enforcement 
Administration (DEA) for registration as 
a bulk manufacturer of Cocaine (9041), 
a basic class of controlled substance in 
Schedule II. 

The company plans to manufacture a 
cocaine derivative to be used as an 
intermediate for the production of 
Dopascan Injection. Cocaine derivatives 
are a Schedule II controlled substance in 
the cocaine basic class. 

Any other such applicant and any 
person who is presently registered with 
DEA to manufacture such a substance 
may file comments or objections to the 
issuance of the proposed registration 
pursuant to 21 CFR 1301.33(a). 

Any such comments or objections 
may be addressed, in quintuplicate, to 
the Deputy Assistant Administrator, 
Office of Diversion Control, Drug 
Enforcement Administration, United 
States Department of Justice, 
Washington, DC 20537, Attention: DEA 
Federal Register Representative Office 
of Liaison and Policy (ODLR) and must 
be filed no later than January 10, 2005.

Dated: November 1, 2004. 
William J. Walker, 
Deputy Assistant Administrator, Office of 
Diversion Control, Drug Enforcement 
Administration.
[FR Doc. 04–25104 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–09–P

DEPARTMENT OF JUSTICE

Drug Enforcement Administration 

Manufacturer of Controlled 
Substances; Notice of Application 

Pursuant to Section 1301.33(a) of Title 
21 of the Code of Federal Regulations 
(CFR), this is notice that on August 16, 
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2004, Noramco Inc., 1440 Olympic 
Drive, Athens, Georgia 30601, made 
application by letter to the Drug 
Enforcement Administration (DEA) for 
registration as a bulk manufacturer of 
Codeine (9050), a basic class of 
controlled substance in Schedule II. 

The company plans to utilize codeine 
to produce small quantities of naturally 
occurring codeine impurities for use in 
quality assurance and internal testing of 
the finished products. 

Any other such applicant and any 
person who is presently registered with 
DEA to manufacture such a substance 
may file comments or objections to the 
issuance of the proposed registration 
pursuant to 21 CFR 1301.33(a). 

Any such comments or objections 
may be addressed, in quintuplicate, to 
the Deputy Assistant Administrator, 
Office of Diversion Control, Drug 
Enforcement Administration, United 
States Department of Justice, 
Washington, DC 20537, Attention: 
Federal Register Representative, Office 
of Liaison and Policy (ODLR) and must 
be filed no later than January 10, 2005.

Dated: November 1, 2004. 
William J. Walker, 
Deputy Assistant Administrator, Office of 
Diversion Control, Drug Enforcement 
Administration.
[FR Doc. 04–25102 Filed 11–9–04; 8:45 am] 
BILLING CODE 4410–09–P

DEPARTMENT OF LABOR

Office of the Secretary 

Proposed Collection; Comment 
Request

ACTION: Notice.

SUMMARY: The Department of Labor, as 
part of its continuing effort to reduce 
paperwork and respondent burden, 
conducts a pre-clearance consultation 
program to provide the general public 
and Federal agencies an opportunity to 
comment on proposed and/or 
continuing collections of information in 
accordance with the Paperwork 
Reduction Act of 1995 (PRA95) (44 
U.S.C. 3506(c)(2)(A)). This program 
helps to ensure that requested data can 
be provided in the desired format, 
reporting burden (time and financial 
resources) is minimized, collection 
instruments are clearly understood, and 
the impact of collection requirements 
can be properly assessed. Currently, 
Departmental Management is soliciting 
comments concerning the proposed 
Information Collection Request (ICR) for 
the Assessment of Compliance 
Assistance Activities Generic Clearance. 

A copy of the ICR can be obtained by 
contacting the individual listed below 
in the ADDRESSES section of this notice.
DATES: Written comments must be 
submitted to the office listed in the 
ADDRESSES section below on or before 
January 10, 2005.
ADDRESSES: Send comments to Barbara 
Bingham, Office of the Assistant 
Secretary for Policy, 200 Constitution 
Avenue, NW., Room S–2312, 
Washington, DC 20210. Ms. Bingham 
can be reached on 202–693–5080 (this is 
not a toll-free number) or by e-mail at 
bingham-barbara@dol.gov.
SUPPLEMENTARY INFORMATION: 

I. Background 
The Department of Labor (DOL) 

proposes to assess and measure self-
reported changes in behavior through 
surveys of workers, employers and other 
stakeholders. These surveys will 
provide feedback on compliance 
assistance documents and materials, 
onsite consultation visits, telephone and 
technical assistance, Web sites, 
partnerships and alliances, and 
compliance assistance seminars and 
workshops delivered by DOL across the 
country to the regulated community. 
This feedback will help DOL agencies 
improve the future quality and delivery 
of compliance assistance tools and 
services. This generic clearance allows 
agencies to gather information from both 
Federal and non-Federal users.

II. Desired Focus of Comments 
The Department of Labor is 

particularly interested in comments 
which: 

• Evaluate whether the proposed 
collection of information is necessary 
for the proper performance of the 
functions of the agency, including 
whether the information will have 
practical utility; 

• Evaluate the accuracy of the 
agency’s estimate of the burden of the 
proposed collection of information, 
including the validity of the 
methodology and assumptions used; 

• Enhance the quality, utility, and 
clarity of the information to be 
collected; and 

• Minimize the burden of the 
collection of information on those who 
are to respond, including through the 
use of appropriate automated, 
electronic, mechanical, or other 
technological collection techniques or 
other forms of information technology, 
e.g., permitted electronic submissions of 
response. 

III. Current Actions 
DOL agencies have conducted few 

surveys designed to assess changes in 

worker, employer and stakeholder 
behavior as a result of the compliance 
assistance received. DOL proposes to 
seek approval of this collection of 
information for a three year period. 

Type of Review: New collection of 
information. 

Agency: Office of the Assistant 
Secretary for Policy, Office of 
Compliance Assistance. 

Title: Information Collection Request 
for the Assessment of Compliance 
Assistance Activities Generic Clearance. 

OMB Number: 1225–0NEW. 
Affected Public: Individuals and 

households; business or other for-profit; 
not-for-profit institutions; farms; Federal 
Government; and State, Local, or Tribal 
Government. 

Frequency: On occasion. 
Number of Respondents: 29,995. 
Annual Responses: 9,998. 
Average Time Per Response: Varies by 

survey/evaluation with an average of 13 
minutes per survey. 

Total Annual Burden Hours: 2,202. 
Total Burden Cost (capital/startup): 

$0. 
Total Burden Cost (operating/

maintenance: $0. 
Comments submitted in response to 

this notice will be summarized and/or 
included in the request for Office of 
Management and Budget approval of the 
information collection request; they also 
will become a matter of public record.

Signed at Washington, DC this 4th day of 
November, 2004. 
David Gray, 
Acting Assistant Secretary, Office of the 
Assistant Secretary for Policy.
[FR Doc. 04–25048 Filed 11–9–04; 8:45 am] 
BILLING CODE 4510–23–P

DEPARTMENT OF LABOR

Employee Benefits Security 
Administration 

[Prohibited Transaction Exemption 2004–
17; (Exemption Application No. D–11223) et 
al.] 

Grant of Individual Exemptions; Linda 
Ann Smith, M.D. Profit Sharing Plan 
and Trust (the Plan)

AGENCY: Employee Benefits Security 
Administration, Labor.
ACTION: Grant of individual exemptions.

SUMMARY: This document contains 
exemptions issued by the Department of 
Labor (the Department) from certain of 
the prohibited transaction restrictions of 
the Employee Retirement Income 
Security Act of 1974 (the Act) and/or 
the Internal Revenue Code of 1986 (the 
Code). 
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A notice was published in the Federal 
Register of the pendency before the 
Department of a proposal to grant such 
exemption. The notice set forth a 
summary of facts and representations 
contained in the application for 
exemption and referred interested 
persons to the application for a 
complete statement of the facts and 
representations. The application has 
been available for public inspection at 
the Department in Washington, DC. The 
notice also invited interested persons to 
submit comments on the requested 
exemption to the Department. In 
addition the notice stated that any 
interested person might submit a 
written request that a public hearing be 
held (where appropriate). The applicant 
has represented that it has complied 
with the requirements of the notification 
to interested persons. No requests for a 
hearing were received by the 
Department. Public comments were 
received by the Department as described 
in the granted exemption. 

The notice of proposed exemption 
was issued and the exemption is being 
granted solely by the Department 
because, effective December 31, 1978, 
section 102 of Reorganization Plan No. 
4 of 1978, 5 U.S.C. App. 1 (1996), 
transferred the authority of the Secretary 
of the Treasury to issue exemptions of 
the type proposed to the Secretary of 
Labor. 

Statutory Findings 
In accordance with section 408(a) of 

the Act and/or section 4975(c)(2) of the 
Code and the procedures set forth in 29 
CFR Part 2570, Subpart B (55 FR 32836, 
32847, August 10, 1990) and based upon 
the entire record, the Department makes 
the following findings: 

(a) The exemption is administratively 
feasible; 

(b) The exemption is in the interests 
of the plan and its participants and 
beneficiaries; and 

(c) The exemption is protective of the 
rights of the participants and 
beneficiaries of the plan.

Linda Ann Smith, M.D. Profit Sharing 
Plan and Trust (the Plan) Located in 
Albuquerque, NM 

[Prohibited Transaction Exemption 2004–17; 
(Exemption Application No. D–11223)] 

Exemption 
The restrictions of sections 406(a), 

406(b)(1) and (b)(2) of the Act and the 
sanctions resulting from the application 
of section 4975 of the Code by reason of 
section 4975(c)(1)(A) through (E) of the 
Code shall not apply to the proposed 
exchange of an unimproved tract of land 
located in Nathrop, Colorado (Lot 154), 

which is owned by the Plan and 
allocated to the individually-directed 
account (the Account) in the Plan of 
Linda Ann Smith, M.D., for one 
unimproved tract of land (Lot 85) 
located in San Pedro Creek Estates, New 
Mexico, which is owned jointly by Dr. 
Smith, and her spouse, Mr. Harold G. 
Field (the Applicants). 

This exemption is subject to the 
following conditions: 

(a) The exchange of Lot 154 by the 
Account for Lot 85 owned by the 
Applicants is a one-time transaction. 

(b) The fair market value of Lot 154 
and Lot 85 is determined by qualified, 
independent appraisers, who will 
update their appraisal reports at the 
time the exchange is consummated. 

(c) For purposes of the exchange, Lot 
85 has a fair market value that is more 
than the fair market value of Lot 154. 

(d) The terms and conditions of the 
exchange are at least as favorable to the 
Account as those obtainable in an arm’s 
length transaction with an unrelated 
party. 

(e) The exchange does not involve 
more than 25 percent of the Account’s 
assets. 

(f) Dr. Smith is the only participant in 
the Plan whose Account is affected by 
the exchange and she desires that the 
transaction be consummated. 

(g) The Account does not pay any real 
estate fees or commissions in 
conjunction with the exchange. 

For a complete statement of the facts 
and representations supporting the 
Department’s decision to grant this 
exemption refer to the notice of 
proposed exemption published on 
September 10, 2004 at 69 FR 54810.
FOR FURTHER INFORMATION CONTACT: Mr. 
Arjumand A. Ansari of the Department 
at (202) 693–8566. (This is not a toll-free 
number.) 

Carpenters’ Joint Training Fund of St. 
Louis (the Plan), Located in St. Louis, 
Missouri 

[Prohibited Transaction Exemption No. 
2004–18; (Application No. L–11181)] 

Exemption 
The restrictions of sections 406(a), 

406(b)(1) and (b)(2) of the Act shall not 
apply to: (1) The purchase of a parcel of 
improved real property located at 8300 
Valcour Avenue, St. Louis County, 
Missouri, (the Property) by the Plan 
from the Carpenters District Council of 
Greater St. Louis (the CDC), a party in 
interest to the Plan; (2) The guarantee 
(the Guarantee) by the CDC of a $6 
million loan from an unrelated bank 
(the Bank Loan) for the benefit of the 
Plan; and (3) An unsecured loan for up 
to $1 million from the CDC to the Plan 

(the CDC Loan). This exemption is 
subject to the following conditions: 

(a) The Plan pays the lesser of (1) 
$7,985,000 or (2) the fair market value 
of the Property at the time of the 
purchase of the Property; 

(b) The fair market value of the 
Property is established by an 
independent, qualified real estate 
appraiser that is unrelated to the CDC or 
any other party in interest with respect 
to the Plan; 

(c) The Plan will not pay any 
commissions or other expenses with 
respect to the transactions.

(d) An independent, qualified 
fiduciary (the I/F), after analyzing the 
relevant terms of the transactions, 
determines that the transactions are in 
the best interest of the Plan and its 
participants and beneficiaries; 

(e) In determining the fair market 
value of the Property, the I/F obtains an 
appraisal from an independent, 
qualified appraiser and ensures that the 
appraisal is consistent with sound 
principles of valuation; 

(f) The terms and conditions of the 
CDC Loan are at least as favorable to the 
Plan as those which the Plan could have 
obtained in an arm’s-length transaction 
with an unrelated party; 

(g) The Bank Loan is repaid by the 
Plan solely with funds the Plan retains 
after paying all of its operational 
expenses; 

(h) The I/F will ensure that the terms 
and conditions relating to the Guarantee 
are in the best interest of the Plan and 
its participants and beneficiaries; 

(i) The CDC will waive any right to 
recover from the Plan in the event that 
the Bank enforces the Guarantee against 
the CDC; 

(j) If at any time the Plan does not 
have sufficient funds to make a payment 
on the CDC Loan, after meeting 
operational expenses and payments on 
the Bank Loan, then payments on the 
CDC Loan will be suspended, without 
additional interest or penalty, until such 
funds are available; and 

(k) The I/F will take whatever actions 
it deems necessary to protect the rights 
of the Plan with respect to the Property 
and the transactions. 

For a more complete statement of the 
facts and representations supporting the 
Department’s decision to grant this 
exemption, refer to the Notice of 
Proposed Exemption published on July 
20, 2004 at 69 FR 43450.

FOR FURTHER INFORMATION CONTACT: 
Khalif Ford of the Department, 
telephone (202) 693–8540 (this is not a 
toll-free number). 
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1 15 U.S.C. 78s(b)(1).
2 17 CFR 240.19b–4.
3 15 U.S.C. 78s(b)(3)(A).
4 17 CFR 240.19b–4(f)(6).

General Information 

The attention of interested persons is 
directed to the following: 

(1) The fact that a transaction is the 
subject of an exemption under section 
408(a) of the Act and/or section 
4975(c)(2) of the Code does not relieve 
a fiduciary or other party in interest or 
disqualified person from certain other 
provisions to which the exemption does 
not apply and the general fiduciary 
responsibility provisions of section 404 
of the Act, which among other things 
require a fiduciary to discharge his 
duties respecting the plan solely in the 
interest of the participants and 
beneficiaries of the plan and in a 
prudent fashion in accordance with 
section 404(a)(1)(B) of the Act; nor does 
it affect the requirement of section 
401(a) of the Code that the plan must 
operate for the exclusive benefit of the 
employees of the employer maintaining 
the plan and their beneficiaries; 

(2) This exemption is supplemental to 
and not in derogation of, any other 
provisions of the Act and/or the Code, 
including statutory or administrative 
exemptions and transactional rules. 
Furthermore, the fact that a transaction 
is subject to an administrative or 
statutory exemption is not dispositive of 
whether the transaction is in fact a 
prohibited transaction; and 

(3) The availability of this exemption 
is subject to the express condition that 
the material facts and representations 
contained in the application accurately 
describes all material terms of the 
transaction which is the subject of the 
exemption.

Signed at Washington, DC, this 5th day of 
November, 2004. 
Ivan Strasfeld, 
Director of Exemption Determinations, 
Employee Benefits Security Administration, 
U.S. Department of Labor.
[FR Doc. 04–25106 Filed 11–9–04; 8:45 am] 
BILLING CODE 4510–29–P

SECURITIES AND EXCHANGE 
COMMISSION 

[Release No. 34–50630; File No. SR–CBOE–
2004–62] 

Self-Regulatory Organizations; 
Chicago Board Options Exchange, 
Incorporated; Notice of Filing and 
Immediate Effectiveness of Proposed 
Rule Change To Amend Exchange 
Rule 9.3A Relating to Continuing 
Education for Registerd Persons 

November 3, 2004. 
Pursuant to Section 19(b)(1) of the 

Securities Exchange Act of 1934 (the 

‘‘Act’’) 1 and Rule 19b–4 thereunder,2 
notice is hereby given that on October 
6, 2004, the Chicago Board Options 
Exchange, Incorporated (‘‘CBOE’’ or 
‘‘Exchange’’) filed with the Securities 
and Exchange Commission 
(‘‘Commission’’) the proposed rule 
change as described in Items I and II 
below, which Items have been prepared 
by the Exchange. The CBOE has filed 
the proposal as a ‘‘non-controversial’’ 
rule change pursuant to Section 
19(b)(3)(A) of the Act 3 and Rule 19b–
4(f)(6) thereunder,4 which renders the 
proposal effective upon filing with the 
Commission. The Commission is 
publishing this notice to solicit 
comments on the proposed rule change 
from interested persons.

I. Self-Regulatory Organization’s 
Statement of the Terms of Substance of 
the Proposed Rule Change 

The CBOE proposes to amend CBOE 
Rule 9.3A relating to Continuing 
Education for Registered Persons. The 
proposed rule change would eliminate 
all exemptions from the requirement to 
complete the Regulatory Element of the 
Continuing Education Program. Below 
is the text of the proposed rule change. 
Proposed new language is in italics. 
Deletions are in [brackets]. 

Chapter IX 

Rule 9.3A. Continuing Education for 
Registered Persons 

(a) Regulatory Element—No member 
or member organization shall permit 
any registered person to continue to, 
and no registered person shall continue 
to, perform duties as a registered person, 
unless such person has complied with 
the continuing education requirements 
of Section (a) of this Rule. 

Each registered person shall complete 
the Regulatory Element of the 
continuing education program 
beginning with the occurrence of their 
second registration anniversary date and 
every three years thereafter, or as 
otherwise prescribed by the Exchange. 
On each occasion, the Regulatory 
Element must be completed within one 
hundred twenty days after the person’s 
registration anniversary date. A person’s 
initial registration date, also known as 
the ‘‘base date’’, shall establish the cycle 
of anniversary dates for purposes of this 
Rule. The content of the Regulatory 
Element of the program shall be 
determined by the Exchange for each 
registration category of persons subject 
to the Rule. 

[(1) Persons who have been 
continuously registered for more than 
ten years as of the effective date of this 
Rule are exempt from the requirements 
of this rule relative to participation in 
the Regulatory Element of the 
continuing education program, provided 
such persons have not been subject to 
any disciplinary action within the last 
ten years as enumerated in subsection 
(a)(3)(i)–(ii) of this Rule. However, 
persons delegated supervisory 
responsibility or authority pursuant to 
Rule 9.8 and registered in such 
supervisory capacity are exempt from 
participation in the Regulatory Element 
under this provision only if they have 
been continuously registered in a 
supervisory capacity for more than 10 
years as of the effective date of this rule 
and provided that such supervisory 
person has not been subject to any 
disciplinary action under subsection 
(a)(3)(i)–(ii) of this rule. In the event that 
a registered person who is exempt from 
participation in the Regulatory Element 
subsequently becomes the subject of a 
disciplinary action as enumerated in 
subsection (a)(3)(i)–(ii), such person 
shall be required to satisfy the 
requirements of the Regulatory Element 
as if the date the disciplinary action 
becomes final is the person’s initial 
registration anniversary date.] 

(1) [(2)] Failure to complete—Unless 
otherwise determined by the Exchange, 
any registered persons who have not 
completed the Regulatory Element of 
the program within the prescribed time 
frames will have their registration 
deemed inactive until such time as the 
requirements of the program have been 
satisfied. Any person whose registration 
has been deemed inactive under this 
Rule shall cease all activities as a 
registered person and is prohibited from 
performing any duties and functioning 
in any capacity requiring registration. 
The Exchange may, upon application 
and a showing of good cause, allow for 
additional time for a registered person 
to satisfy the program requirements. 

(2) [(3) Re-entry into program] 
Disciplinary Actions—Unless otherwise 
determined by the Exchange, a 
registered person will be required to [re-
enter] re-take the Regulatory Element 
and satisfy all of its requirements in the 
event such person: 

(i) Becomes subject to any statutory 
disqualification as defined in Section 
3(a)(39) of the Securities Exchange Act 
of 1934;

(ii) Becomes subject to suspension or 
to the imposition of a fine of $5,000 or 
more for violation of any provision of 
any securities law or regulation, or any 
agreement with or rule or standard of 
conduct of any securities governmental 
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5 The CBOE requested that the Division of Market 
Regulation (‘‘Division’’) staff make minor 
modifications to language in the purpose section. 
Telephone discussions between Jamie Galvan, 
Attorney, CBOE and Mia C. Zur, Attorney, Division, 
Commission (October 19 and 26, and November 2, 
2004).

6 The Firm Element of the CE Program applies to 
any person registered with a CBOE member firm 
who has direct contact with customers in the 
conduct of the member’s securities sales, trading 
and investment banking activities, and to the 
immediate supervisors of such persons (collectively 
called ‘‘covered registered persons’’). The 
requirement stipulates that each member firm must 
maintain a continuing education program for its 
covered registered persons to enhance their 
securities knowledge, skill and professionalism. 
Each firm has the requirement to annually conduct 
a training needs analysis, develop a written training 
plan, and implement the plan.

7 CBOE Rule 9.3A permits a member firm to 
deliver the Regulatory Element to registered persons 
on firm premises (‘‘In-Firm Delivery’’) as an option 
to having persons take the training at a designated 
center provided that firms comply with specific 
requirements relating to supervision, delivery 
site(s), technology, administration, and proctoring. 
In addition, CBOE Rule 9.3A requires that persons 
serving as proctors for the purposes of In-Firm 
Delivery must be registered.

8 This is the current Regulatory Element schedule, 
as amended in 1998.

9 For purposes of CBOE Rule 9.3A, a significant 
disciplinary action generally means a statutory 
disqualification, a suspension or imposition of a 
fine of $5,000 or more, or being subject to an order 
from a securities regulator to re-enter the Regulatory 
Element. See CBOE Rule 9.3A(a)(3).

10 When CBOE Rule 9.3A was first adopted in 
1995, the Regulatory Element schedule required 
registered persons to satisfy the Regulatory Element 

on the second, fifth, and tenth anniversary of their 
initial securities registration. After satisfying the 
tenth anniversary requirement, a person was 
‘‘graduated’’ from the Regulatory Element. A 
graduated principal re-entered the Regulatory 
Element if he or she incurred a significant 
disciplinary action. A graduated person who was 
not a principal re-entered if he or she acquired a 
principal registration or incurred a significant 
disciplinary action.

11 As of the date of this rule filing, the Council 
consists of 17 individuals, six representing self-
regulatory organizations (‘‘SROs’’) (the American 
Stock Exchange LLC, CBOE, the Municipal 
Securities Rulemaking Board, the NASD, the New 
York Stock Exchange, Inc., and the Philadelphia 
Stock Exchange) and 11 representing the industry. 
The Council was organized in 1995 to facilitate 
cooperative industry/regulatory coordination of the 
CE Program in keeping with applicable industry 
regulations and changing industry needs. Its roles 
include recommending and helping to develop 
specific content and questions for the Regulatory 
Element, defining minimum core curricula for the 
Firm Element, developing and updating 
information about the program for industry-wide 
dissemination, and maintaining the program on a 
revenue neutral basis while assuring adequate 
financial reserves.

agency, securities self-regulatory 
organization, or as imposed by any such 
regulatory or self-regulatory 
organization in connection with a 
disciplinary proceeding; or 

(ii) Is ordered as a sanction in a 
disciplinary action to [re-enter] re-take 
the [continuing education program] 
Regulatory Element by any securities 
governmental agency or securities self-
regulatory organization. 

[Re-entry into the program] A re-
taking of the Regulatory Element shall 
commence with [initial] participation 
within one hundred twenty days of the 
registered person becoming subject to 
the statutory disqualification, in the 
case of (i) above, or the disciplinary 
action becoming final, in the case of (ii) 
or (iii) above. The date that the 
disciplinary action becomes final will be 
deemed the person’s new base date for 
purposes of this Rule. 

(b)–(c) Unchanged. 
* * * Interpretations and Policies: 
.01–.04 Unchanged. 
[.05 the effective date of this rule, for 

purposes of determining whether a 
registered person is exempt from 
participation in the Regulatory Element 
is July 1, 1998.] 

II. Self-Regulatory Organization’s 
Statement of the Purpose of, and 
Statutory Basis for, the Proposed Rule 
Change 

In its filing with the Commission, the 
Exchange include statements 
concerning the purpose of and basis for 
the proposed rule change and discussed 
any comments it received on the 
proposed rule change. The text of these 
statements may be examined at the 
places specified in Item IV below. The 
CBOE has prepared summaries, set forth 
in sections A, B, and C below, of the 
most significant parts of such 
statements. 

A. Self-Regulatory Organization’s 
Statement of the Purpose of, and 
Statutory Basis for, the Proposed Rule 
Change 

1. Purpose 5

CBOE Rule 9.3A specifies the 
Continuing Education (‘‘CE’’) 
requirement for registered persons 
subsequent to their initial qualification 
and registration with the CBOE. The 
requirements consist of a Regulatory 

Element and a Firm Element.6 The 
Regulatory Element is a computer-based 
education program administered by 
National Association of Securities 
Dealers, Inc. (‘‘NASD’’) to help ensure 
that registered persons are kept up to 
date on regulatory, compliance and 
sales practice matters in the industry.7 
Unless exempt, each registered person is 
required to complete the Regulatory 
Element initially within 120 days after 
the person’s second anniversary date 
and, thereafter, within 120 days after 
every third registration anniversary 
date.8 There are three Regulatory 
Element programs: The S201 Supervisor 
Program for registered principals and 
supervisors; The S106 Series 6 Program 
for Series 6 registered persons; and the 
S101 General Program for Series 7 and 
all other registrations.

Approximately 135,000 registered 
persons currently are exempt from the 
Regulatory Element. These include 
registered persons who, when the CE 
Program was adopted in 1995, had been 
registered for at least ten years and who 
did not have a significant disciplinary 
action 9 in their CRD record fro the 
previous ten years (‘‘grandfathered 
persons’’). These also include those 
persons who had ‘‘graduated’’ from the 
Regulatory Element by satisfying their 
tenth anniversary requirement before 
July 1998, when CBOE Rule 9.3A was 
amended and the graduation provision 
eliminated and did not have a 
significant disciplinary action in their 
CRD record for the previous ten years.10

At its December 2003 meeting, the 
Securities Industry/Regulatory Council 
on Continuing Education (‘‘Council’’) 11 
discussed the current exemptions from 
the Regulatory Element and agreed 
unanimously to recommend that the 
SROs repeal the exemptions and require 
all registered persons to participate in 
the Regulatory Element. In reaching this 
conclusion, the Council was of the view 
that there is great value in exposing all 
industry participants to the benefits of 
the Regulatory Element, in part because 
of the significant regulatory issues that 
have emerged over the past few years. 
The Regulatory Element programs 
include teaching and training content 
that is continuously updated to address 
current regulatory concerns as well as 
new products and trading strategies. 
Exempt persons presently do not have 
the benefit of this material.

In addition, the Council will 
introduce a new content module to the 
Regulatory Element programs that will 
specifically address ethics and will 
require participants to recognize 
ethnical issues in given situations. 
Participants will be required to make 
decisions in the context of, for example, 
peer pressure, the temptation to 
rationalize, or a lack of clear-cut 
guidelines from existing rules or 
regulations. The Council strongly 
believes that all registered persons, 
regardless of their years of experience in 
the industry, should have the benefit of 
this training. 

Consistent with the Council’s 
recommendation, the proposed rule 
change would eliminate the current 
Regulatory Element exemptions. The 
other SRO members of the Council also 
support eliminating the exemptions and 
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12 A registered person with an initial registration 
date of April 4, 1985 will have a Regulatory 
Element anniversary date on April 4 of 1987, 1990, 
1993, 1996, 1999, 2002 and 2005.

13 CBOE Rule 9.3A(3) is proposed to be 
renumbered as CBOE Rule 9.3A(2).

14 The SEC notes that this requirement would 
apply to all registered persons that are subject of a 
significant disciplinary action, and not only to 
currently exempt persons.

16 15 U.S.C. 78s(b)(3)(A).
17 17 CFR 240.19b–4(f)(6). The Commission notes 

that the Exchange had satisfied the pre-filing five-
day notice requirement.

18 15 U.S.C. 78s(b)(3)(A).
19 17 CFR 240.19b–4(f)(6).
20 See Section 19b(3)(C) of the Act, 15 U.S.C. 

78s(b)(3)(C).

are pursuing amendments to their 
respective rules. 

CBOE will announce the effective 
date of the proposed rule change in a 
Regulatory Circular to be published no 
later than 30 days following the 
proposed rule becoming operative. The 
effective date will be (1) not more than 
30 days following the implementation of 
necessary changes to Web Central 
Registration Depository (Web CRD®) 
administered by the NASD, or (2) April 
4, 2005, whichever date is the latest to 
occur. 

Following the effective date of the 
proposed rule change, implementation 
will be based on the application of the 
existing requirements of the Regulatory 
Element to all registered persons. The 
way in which CRD applies these 
requirements is as follows. CRD 
establishes a ‘‘base date’’ for each 
registered person and calculates 
anniversaries from that date. Usually, 
the base date is the person’s initial 
securities registration. However, the 
base date may be revised to be the 
effective date of a significant 
disciplinary action in accordance with 

CBOE Rule 9.3A or the date on which 
a formerly registered person re-qualifies 
for association with a CBOE member by 
qualification exam. Using the base date, 
CRD creates a Regulatory Element 
requirement on the second anniversary 
of the base date and then every three 
years thereafter. Registered persons 
formerly exempt from the Regulatory 
Element requirement must satisfy this 
requirement that occurs on an 
anniversary on or after the effective date 
of the proposed rule change (see 
examples in the Table below).

Registered person 
Initial reg-
istration 

date 

First regulatory ele-
ment requirement of a 
registered person for-

merly exempt from 
the regulatory element

(assuming an effec-
tive date of April 4, 

2005) 

A ....................................................................................................................................................................... 12 4/4/85 4/4/05 
B ....................................................................................................................................................................... 7/1/83 7/1/06 
C ...................................................................................................................................................................... 8/1/84 8/1/07 
D ...................................................................................................................................................................... 4/3/85 4/3/08 

It is noted that a person’s base date 
may be revised to be the effective date 
of a significant disciplinary action in 
accordance with proposed CBOE Rule 
9.3A(2).13 Proposed CBOE Rule 9.3A(2) 
has been amended to clarify that a 
person subject to a significant 
disciplinary action would be required to 
‘‘re-take’’ rather than ‘‘re-enter’’ the 
Regulatory Element.14 A person’s base 
date may also be revised to be the date 
on which a formerly registered person 
re-qualifies for association with a 
member or member organization.

2. Statutory Basis 
CBOE believes that the proposed rule 

is consistent with the provisions of 
Section 6(b) of the Act, in general and 
furthers, the objectives of Section 6(b)(5) 
of the Act,15 in particular, which 
requires, among other things, that 
CBOE’s rules be designed to prevent 
fraudulent and manipulative acts and 
practices, promote just and equitable 
principles of trade and, in general, to 
protect investors and the public interest. 
CBOE believes that the proposed rule 
change is designed to accomplish these 
ends by ensuring that all registered 

persons are kept up to date on industry 
rules, regulations, and practices.

B. Self-Regulatory Organization’s 
Statement on Burden on Competition 

CBOE does not believe that the 
proposed rule change will impose any 
burden on competition not necessary or 
appropriate in furtherance of the 
purposes of the Act. 

C. Self-Regulatory Organization’s 
Statement on Comments on the 
Proposed Rule Change Received From 
Members, Participants, or Others 

No written comments were solicited 
or received with respect to the proposed 
rule change. 

III. Date of Effectiveness of the 
Proposed Rule Change and Timing for 
Commission Action 

The CBOE has filed the proposed rule 
change pursuant to Section 19(b)(3)(A) 
of the Act 16 and subparagraph (f)(6) of 
Rule 19b–4 thereunder.17 Because the 
foregoing rule change: (1) Does not 
significantly affect the protection of 
investors or the public interest; (2) does 
not impose any significant burden on 
competition; and (3) does not become 
operative for 30 days after the date of 
filing, or such shorter time as the 
Commission may designate if consistent 
with the protection of investors and the 

public interest, the proposed rule 
change has become effective pursuant to 
Section 19(b)(3)(A) of the Act18 and 
Rule 19b–4(f)(6) thereunder.19 This 
proposed rule change will not become 
operative until 30 days after the date of 
filing with the Commission. 
Furthermore, the Commission notes that 
CBOE designates the effective date of 
the proposed rule change to be the latest 
to occur of: (1) Not more than 30 days 
following the implementation of 
necessary changes to Web Central 
Registration Depository (Web CRD) 
administered by the NASD, or (2) April 
4, 2005. At any time within 60 days of 
the filing of such proposed rule change, 
the Commission may summarily 
abrogate such rule change if it appears 
to the Commission that such action is 
necessary or appropriate in the public 
interest, for the protection of investors, 
or otherwise in furtherance of the 
purposes of the Act.20

IV. Solicitation of Comments 

Interested persons are invited to 
submit written data, views, and 
arguments concerning the foregoing, 
including whether the proposed rule 
change is consistent with the Act. 
Comments may be submitted by any of 
the following methods: 
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21 17 CFR 200.30–3(a)(12).

1 15 U.S.C. 78s(b)(1).
2 17 CFR 240.19b–4.
3 See letter from Kathleen M. Boege, Associate 

General Counsel, CHX, to Nancy J. Sanow, Assistant 
Director, Commission, dated October 27, 2004 
(‘‘Amendment No. 1’’). In Amendment No. 1, CHX 
revised the text of the proposed rule to indicate that 
the rule is effective as of October 26, 2004.

4 15 U.S.C. 78s(b)(3)(A)(i).
5 17 CFR 240.19b–4(f)(1).

6 As with other similar demutualization 
transactions previously approved by the 
Commission, the Exchange’s proposed 
demutualization transaction contemplates a change 
in the Exchange’s organizational structure. In this 
proposed demutualization transaction, the CHX 
will change from a not-for-profit, non-stock 
corporation owned by its members to a wholly-
owned subsidiary of a holding company, CHX 
Holdings, Inc., which is to be organized as a for-
profit, stock corporation owned by its stockholders. 
The members of CHX at the time of the proposed 
demutualization transaction will receive shares of 
common stock of the new holding company in 
exchange for their CHX memberships, and thus will 
become the stockholders of the new holding 
company. Members who are qualified to trade on 
the Exchange will receive trading permits that give 
them continued access to the Exchange’s trading 
facilities.

7 17 CFR 230.506.

Electronic Comments 

• Use the Commission’s Internet 
comment form (http://www.sec.gov/
rules/sro.shtml); or 

• Send an e-mail to rule-
comments@sec.gov. Please include File 
Number SR–CBOE–2004–62 on the 
subject line. 

Paper Comments 

• Send paper comments in triplicate 
to Jonathan G. Katz, Secretary, 
Securities and Exchange Commission, 
450 Fifth Street, NW., Washington, DC 
20549–0609. 

All submissions should refer to File 
Number SR–CBOE–2004–62. This file 
number should be included on the 
subject line if e-mail is used. To help the 
Commission process and review your 
comments more efficiently, please use 
only one method. The Commission will 
post all comments on the Commission’s 
Internet Web site (http://www.sec.gov/
rules/sro.shtml). Copies of the 
submission, all subsequent 
amendments, all written statements 
with respect to the proposed rule 
change that are filed with the 
Commission, and all written 
communications relating to the 
proposed rule change between the 
Commission and any person, other than 
those that may be withheld from the 
public in accordance with the 
provisions of 5 U.S.C. 552, will be 
available for inspection and copying in 
the Commission’s Public Reference 
Room. Copies of the filing also will be 
available for inspection and copying at 
the principal offices of the CBOE. All 
comments received will be posted 
without change; the Commission does 
not edit personal identifying 
information from submissions. You 
should submit only information that 
you wish to make available publicly. All 
submissions should refer to File 
Number SR–CBOE–2004–62 and should 
be submitted on or before December 1, 
2004.

For the Commission, by the Division of 
Market Regulation, pursuant to delegated 
authority.21

J. Lynn Taylor, 
Assistant Secretary.
[FR Doc. 04–25066 Filed 11–9–04; 8:45 am] 

BILLING CODE 8010–01–M

SECURITIES AND EXCHANGE 
COMMISSION 

[Release No. 34–50628; File No. SR–CHX–
2004–35] 

Self-Regulatory Organizations; Notice 
of Filing and Immediate Effectiveness 
of Proposed Rule Change and 
Amendment No. 1 Thereto by the 
Chicago Stock Exchange, Inc. Relating 
To Transfer of CHX Memberships 

November 3, 2004. 
Pursuant to Section 19(b)(1) of the 

Securities Exchange Act of 1934 (the 
‘‘Act’’),1 and Rule 19b–4 thereunder,2 
notice is hereby given that on October 
26, 2004, the Chicago Stock Exchange, 
Inc. (‘‘CHX’’ or ‘‘Exchange’’) filed with 
the Securities and Exchange 
Commission (‘‘Commission’’) the 
proposed rule change as described in 
Items I, II and III below, which Items 
have been prepared by the Exchange. 
On October 28, 2004, the Exchange filed 
Amendment No. 1 to the proposed rule 
change.3 The CHX filed the proposed 
rule change, as amended, pursuant to 
Section 19(b)(3)(A)(i) of the Act,4 and 
Rule 19b–4(f)(1) thereunder,5 as 
constituting a stated policy, practice or 
interpretation with respect to the 
meaning, administration, or 
enforcement of an existing rule, which 
renders the proposed rule change, as 
amended, effective upon filing with the 
Commission. The Commission is 
publishing this notice to solicit 
comments on the proposed rule change, 
as amended, from interested persons.

I. Self-Regulatory Organization’s 
Statement of the Terms of Substance of 
the Proposed Rule Change 

The proposed rule change, which 
would add Interpretation and Policy .04 
to CHX Article I, Rule 10, ‘‘Transfers of 
Memberships,’’ would effectively 
prohibit the transfer of CHX 
memberships to certain newly approved 
lessors. The text of the proposed rule 
change appears below. Proposed new 
language is italicized.
* * * * *

ARTICLE I 

Membership 

Transfers of Memberships 
Rule 10. No change. 

Interpretations and Policies: 
.01–.03 No change. 
.04 No approval of new approved 

lessors. Effective October 26, 2004, the 
Exchange will not approve the transfer 
of a membership to a person or firm 
who seeks to become an approved 
lessor, but who is not already the owner 
of a CHX membership, unless that 
person or firm qualifies as an accredited 
investor. This policy will end if and 
when the Exchange determines that it 
will not seek approval of the 
demutualization transaction.
* * * * *

II. Self-Regulatory Organization’s 
Statement of the Purpose of, and 
Statutory Basis for, the Proposed Rule 
Change 

In its filing with the Commission, the 
CHX included statements concerning 
the purpose of, and basis for, the 
proposed rule change and discussed any 
comments it received regarding the 
proposal. The text of these statements 
may be examined at the places specified 
in Item IV below. The CHX has prepared 
summaries, set forth in Sections A, B 
and C below, of the most significant 
aspects of such statements. 

A. Self-Regulatory Organization’s 
Statement of the Purpose of, and 
Statutory Basis for, the Proposed Rule 
Change 

1. Purpose 
On August 5, 2004, the Exchange’s 

Board of Governors voted unanimously 
to present a demutualization plan to the 
Exchange’s members for approval.6 The 
proposed transaction involves the 
private offering of securities using the 
safe harbor provided by Rule 506 of 
Regulation D under the Securities Act of 
1933.7 Under Rule 506, an offering of 
securities is not a public offering if there 
are no more than, or if the issuer 
reasonably believes that there are no 
more than, 35 ‘‘purchasers’’ of 
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8 Id.
9 17 CFR 230.501(e).
10 See CHX Article IA, Rule 1(a).

11 15 U.S.C. 78(f)(b).
12 15 U.S.C. 78f(b)(5).
13 15 U.S.C. 78s(b)(3)(A).
14 17 CFR 240.19b–4(f)(1). 15 17 CFR 200.30–3(a)(12).

securities.8 The calculation of the 
number of purchasers under Rule 506 
excludes any person who qualifies as an 
‘‘accredited investor. ’’9 The Exchange 
has received confirmation from 
members sufficient to allow the 
Exchange to believe that it will not be 
offering securities to more than the 
appropriate number of persons who are 
not accredited investors and therefore 
believes that its proposed transaction 
will qualify as a private offering under 
Rule 506. A CHX member vote on the 
demutualization plan is currently 
scheduled for mid-November of 2004.

Under the Exchange’s existing rules, a 
person or firm can purchase a 
membership on the Exchange for the 
sole purpose of providing a financing 
mechanism for another person or entity 
that desires to become an Exchange 
member.10 These persons, called 
‘‘approved lessors,’’ are not considered 
to be members of the Exchange for 
purposes of the Exchange’s rules or 
under the federal securities laws.

To ensure that the Exchange’s offering 
of securities can continue to qualify as 
a private, not a public, offering, the 
Exchange is proposing to prohibit any 
new approved lessor from purchasing a 
CHX membership unless that person or 
firm qualifies as an accredited investor. 
The Exchange believes that this 
proposal is appropriate because it 
permits the Exchange’s proposed 
demutualization transaction to continue 
as a private offering under Rule 506, as 
approved by the Exchange’s Board. 
Moreover, because the Exchange’s 
proposed demutualization transaction 
includes rule changes that would end 
the approved lessor program completely 
by barring its members from transferring 
the right to trade on the Exchange, the 
Exchange believes that there is no real 
business reason for a person who is not 
currently an approved lessor to become 
an approved lessor for only a few weeks. 
Thus, the Exchange represents that the 
proposed limitation will impose at most 
a negligible restriction while preserving 
the ability of the Exchange to effectuate 
the demutualization quickly through a 
Regulation D private offering. 

This prohibition would remain in 
effect until the effective date of the 
demutualization transaction (if it is 
approved by the Exchange’s members 
and by the Commission). If, for some 
reason, the Exchange’s members reject 
the demutualization proposal, the 
prohibition would terminate 
immediately. 

2. Statutory Basis 

The CHX believes the proposal is 
consistent with the requirements of the 
Act and the rules and regulations 
thereunder that are applicable to a 
national securities exchange, and, in 
particular, with the requirements of 
Section 6(b) of the Act.11 In particular, 
the CHX believes the proposal is 
consistent with Section 6(b)(5) of the 
Act 12 in that it is designed to promote 
just and equitable principles of trade, to 
remove impediments and to perfect the 
mechanism of, a free and open market 
and a national market system, and, in 
general, to protect investors and the 
public interest.

B. Self-Regulatory Organization’s 
Statement of Burden on Competition 

The Exchange does not believe that 
the proposed rule change will impose 
any inappropriate burden on 
competition. 

C. Self-Regulatory Organization’s 
Statement on Comments Regarding the 
Proposed Rule Change Received From 
Members, Participants or Others 

No written comments were either 
solicited or received. 

III. Date of Effectiveness of the 
Proposed Rule Change and Timing for 
Commission Action 

Because the foregoing proposed rule 
change, as amended, constitutes a stated 
policy, practice or interpretation with 
respect to the meaning, administration, 
or enforcement of an existing rule, it has 
become effective pursuant to Section 
19(b)(3)(A) of the Act 13 and Rule 19b–
4(f)(1) thereunder.14 At any time within 
60 days of the filing of the proposed rule 
change, amended, the Commission may 
summarily abrogate such rule change if 
it appears to the Commission that such 
action is necessary or appropriate in the 
public interest, for the protection of 
investors, or otherwise in furtherance of 
the purposes of the Act.

IV. Solicitation of Comments 

Interested persons are invited to 
submit written data, views, and 
arguments concerning the foregoing, 
including whether the proposed rule 
change, as amended, is consistent with 
the Act. Comments may be submitted by 
any of the following methods: 

Electronic Comments 

• Use the Commission’s Internet 
comment form (http://www.sec.gov/
rules/sro.shtml); or 

• Send an e-mail to rule-
comments@sec.gov. Please include File 
Number SR–CHX–2004–35 on the 
subject line. 

Paper Comments 

• Send paper comments in triplicate 
to Jonathan G. Katz, Secretary, 
Securities and Exchange Commission, 
450 Fifth Street, NW., Washington, DC 
20549–0609. 

All submissions should refer to File 
Number SR–CHX–2004–35. This file 
number should be included on the 
subject line if e-mail is used. To help the 
Commission process and review your 
comments more efficiently, please use 
only one method. The Commission will 
post all comments on the Commission’s 
Internet Web site (http://www.sec.gov/
rules/sro.shtml). Copies of the 
submission, all subsequent 
amendments, all written statements 
with respect to the proposed rule 
change that are filed with the 
Commission, and all written 
communications relating to the 
proposed rule change between the 
Commission and any person, other than 
those that may be withheld from the 
public in accordance with the 
provisions of 5 U.S.C. 552, will be 
available for inspection and copying in 
the Commission’s Public Reference 
Section, 450 Fifth Street, NW., 
Washington, DC 20549. Copies of such 
filing also will be available for 
inspection and copying at the principal 
offices of the Exchange. All comments 
received will be posted without change; 
the Commission does not edit personal 
identifying information from 
submissions. You should submit only 
information that you wish to make 
available publicly. All submissions 
should refer to File Number SR–CHX–
2004–35 and should be submitted on or 
before December 1, 2004.

For the Commission, by the Division of 
Market Regulation, pursuant to delegated 
authority.15 

J. Lynn Taylor, 
Assistant Secretary.
[FR Doc. E4–3126 Filed 11–9–04; 8:45 am] 

BILLING CODE 8010–01–P
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1 15 U.S.C. 78s(b)(1).
2 17 CFR 240.19b–4.
3 The proposed rule change is marked to show 

changes to NASD Rule 4530 as currently reflected 
in the NASD Manual available at http://
www.nasd.com. No other pending or approved rule 
filings would affect the text of this Rule.

4 SEEDS are a type of structured product, and, as 
such, it is equitable that they be subject to the same 
fee schedule as the other structured products.

SECURITIES AND EXCHANGE 
COMMISSION 

[Release No. 34–50629; File No. SR–NASD–
2004–166] 

Self-Regulatory Organizations; 
National Association of Securities 
Dealers, Inc.; Notice of Filing of 
Proposed Rule Change To Modify the 
Other Securities Fee Schedule 

November 3, 2004. 
Pursuant to section 19(b)(1) of the 

Securities Exchange Act of 1934 
(‘‘Act’’),1 and Rule 19b–4 thereunder,2 
notice is hereby given that on October 
29, 2004, the National Association of 
Securities Dealers, Inc. (‘‘NASD’’), 
through its subsidiary, The Nasdaq 
Stock Market, Inc. (‘‘Nasdaq’’), filed 
with the Securities and Exchange 
Commission (‘‘Commission’’) the 
proposed rule change as described in 
items I, II, and III below, which items 
have been prepared by Nasdaq. The 
Commission is publishing this notice to 
solicit comments on the proposed rule 
change from interested persons.

I. Self-Regulatory Organization’s 
Statement of the Terms of the Substance 
of the Proposed Rule Change 

Nasdaq proposes to modify the Other 
Securities fee schedule in NASD Rule 
4530. 

The text of the proposed rule change 
is below. Proposed new language is in 
italics; proposed deletions are in 
brackets.3

* * * * *

4530. Other Securities 

(a) Application Fee and Entry Fee 

(1) When an issuer submits an 
application for inclusion of any Other 
Security or SEEDS in the Nasdaq 
National Market qualified for listing 
under Rule 4420(f) or 4420(g), it shall 
pay a non-refundable Application Fee of 
$1,000. 

[(1)] (2) When an issuer submits an 
application for inclusion of any Other 
Security or SEEDS in [The] the Nasdaq 
National Market qualified for listing 
under Rule 4420(f) or 4420(g), it shall 
pay an Entry Fee [fee ($1,000 of which 
is a non-refundable processing fee)] 
calculated based on total shares 
outstanding according to the following 
schedule:
Up to 1 million shares $ 5,000 

1+ to 2 million shares $10,000 
2+ to 3 million shares $15,000 
3+ to 4 million shares $17,500 
4+ to 5 million shares $20,000 
5+ to 6 million shares $22,500 
6+ to 7 million shares $25,000 
7+ to 8 million shares $27,500 
8+ to 9 million shares $30,000 
9+ to 10 million shares $32,500 
10+ to 15 million shares $37,500 
Over 15 million shares $45,000

The applicable Entry Fee shall be 
reduced by any Entry Fees paid 
previously in connection with the initial 
inclusion during the current calendar 
year of any of the issuer’s Other 
Securities and SEEDS in the Nasdaq 
National Market. 

[(2)] (3) For the sole purpose of 
determining the Entry Fee, total [Total] 
shares outstanding means the aggregate 
of all classes of Other Securities and 
SEEDS of the issuer to be included in 
[The] the Nasdaq National Market in the 
current calendar year as shown in the 
issuer’s most recent periodic report or in 
more recent information held by Nasdaq 
or, in the case of new issues, as shown 
in the offering circular, required to be 
filed with the issuer’s appropriate 
regulatory authority. 

[(3)] (4) The Board of Directors of The 
Nasdaq Stock Market, Inc. or its 
designee may, in its discretion, defer or 
waive all or any part of the Application 
Fee or Entry Fee [entry fee] prescribed 
herein. 

[(4)] (5) If the application is 
withdrawn or is not approved, the Entry 
Fee [entry fee (less the non-refundable 
processing fee)] shall be refunded. 

(b) Annual Fee 

(1) The issuer of Other Securities or 
SEEDS qualified under Rule 4420(f) or 
4420(g) for listing on [The] the Nasdaq 
National Market shall pay to The 
Nasdaq Stock Market, Inc. an [annual 
fee] Annual Fee calculated based on 
total shares outstanding according to the 
following schedule:
Up to [1] 5 million shares $ [6,500] 

15,000 
[1+ to 2 million shares $ 7,000 
2+ to 3 million shares $ 7,500 
3+ to 4 million shares $ 8,000 
4+ to 5 million shares $ 8,500] 
5+ to [6] 10 million shares $ [9,000] 

17,500 
[6+ to 7 million shares $ 9,500 
7+ to 8 million shares $10,000 
8+ to 9 million shares $10,500 
9+ to 10 million shares $11,000] 
10+ to [11] 25 million shares $[11,500] 

20,000 
[11+ to 12 million shares $12,000 
12+ to 13 million shares $12,500 
13+ to 14 million shares $13,000 

14+ to 15 million shares $13,500 
15+ to 16 million shares $14,000 
Over 16 million shares $14,500] 
25+ to 50 million shares $22,500 
Over 50 million shares $30,000

(2) The Board of Directors of The 
Nasdaq Stock Market, Inc. or its 
designee may, in its discretion, defer or 
waive all or any part of the [annual fee] 
Annual Fee prescribed herein. 

(3) For the sole purpose of 
determining the Annual Fee, total 
[Total] shares outstanding means the 
aggregate of all classes of Other 
Securities and SEEDS of the issuer 
included in the Nasdaq National 
Market, as shown in the issuer’s most 
recent periodic report required to be 
filed with the issuer’s appropriate 
regulatory authority or in more recent 
information held by Nasdaq.
* * * * *

II. Self-Regulatory Organization’s 
Statement of the Purpose of, and 
Statutory Basis for, the Proposed Rule 
Change 

In its filing with the Commission, 
Nasdaq included statements concerning 
the purpose of, and basis for, the 
proposed rule change and discussed any 
comments it received on the proposed 
rule change. The text of these statements 
may be examined at the places specified 
in item IV below. Nasdaq has prepared 
summaries, set forth in sections A, B, 
and C below, of the most significant 
aspects of such statements. 

A. Self-Regulatory Organization’s 
Statement of the Purpose of, and 
Statutory Basis for, the Proposed Rule 
Change 

1. Purpose 

The proposed rule change modifies 
the Other Securities fee schedule 
contained in NASD Rule 4530. The 
proposal establishes a new, separate, 
non-refundable application fee (in 
addition to the existing entry fee) for 
‘‘other securities’’ and SEEDS, and 
raises the applicable annual fee levels. 
The proposal also clarifies how the 
appropriate fee ‘‘tier’’ is determined for 
an issuer in any given calendar year. 

The new application fee and the 
increase in the annual fee will help 
Nasdaq recover the often-substantial 
costs associated with listing the various 
securities (most of which are known in 
the industry as ‘‘structured products’’) 
that will be subject to the revised fee 
schedule.4 The review and listing 
approval process for many such 
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5 See AMEX Company Guide §§ 140 and 141.
6 15 U.S.C. 78o–3.
7 15 U.S.C. 78o–3(b)(5).

8 17 CFR 200.30–3(a)(12).
1 15 U.S.C. 78s(b)(1).
2 17 CFR 240.19b–4.

securities frequently involves extensive 
product-focused consultations between 
the Nasdaq staff and the staff of the 
Commission and, in many cases, 
product-specific rule change filings by 
Nasdaq with the Commission. As the 
value of such securities is usually 
linked to the value of other securities or 
indexes, Nasdaq examines (as part of the 
initial listing process) and monitors the 
activity in (on an on-going basis) such 
‘‘linked’’ securities and indexes. Nasdaq 
believes that the new application fee 
and the revised annual fees will better 
reflect the actual level and cost of the 
resources that Nasdaq devotes to listing 
these securities and overseeing market 
activities directly or indirectly (i.e., by 
virtue of linked securities or indexes) 
related to these securities and their 
issuers.

Nasdaq believes that the proposed fee 
levels are both reasonable in light of the 
associated costs and at the same time 
responsive to the need to remain 
competitive relative to other markets. In 
this regard, Nasdaq notes that the 
proposed fees will be similar to the 
existing applicable American Stock 
Exchange (‘‘AMEX’’) fees.5

Nasdaq proposes to make all changes 
effective upon Commission approval, 
with the exception of the annual fee 
change, which will become effective on 
January 1, 2005. 

2. Statutory Basis 

Nasdaq believes that the proposed 
rule change is consistent with the 
provisions of section 15A of the Act,6 in 
general and with section 15A(b)(5) of 
the Act,7 in particular, in that it 
provides for the equitable allocation of 
reasonable dues, fees, and other charges 
among members and issuers and other 
persons using any facility or system that 
the NASD operates or controls.

B. Self-Regulatory Organization’s 
Statement on Burden on Competition 

Nasdaq does not believe that the 
proposed rule change will result in any 
burden on competition that is not 
necessary or appropriate in furtherance 
of the purposes of the Act, as amended. 

C. Self-Regulatory Organization’s 
Statement on Comments on the 
Proposed Rule Change Received From 
Members, Participants, or Others 

Written comments were neither 
solicited nor received. 

III. Date of Effectiveness of the 
Proposed Rule Change and Timing for 
Commission Action 

Within 35 days of the date of 
publication of this notice in the Federal 
Register or within such longer period (i) 
as the Commission may designate up to 
90 days of such date if it finds such 
longer period to be appropriate and 
publishes its reasons for so finding or 
(ii) as to which the self-regulatory 
organization consents, the Commission 
will: 

A. By order approve such proposed 
rule change, or 

B. Institute proceedings to determine 
whether the proposed rule change 
should be disapproved. 

IV. Solicitation of Comments 
Interested persons are invited to 

submit written data, views, and 
arguments concerning the foregoing, 
including whether the proposed rule 
change is consistent with the Act. 
Comments may be submitted by any of 
the following methods: 

Electronic Comments 
• Use the Commission’s Internet 

comment form (http://www.sec.gov/
rules/sro.shtml); or 

• Send an e-mail to rule-
comments@sec.gov. Please include File 
Number SR–NASD–2004–166 on the 
subject line. 

Paper Comments 
• Send paper comments in triplicate 

to Jonathan G. Katz, Secretary, 
Securities and Exchange Commission, 
450 Fifth Street, NW., Washington, DC 
20549–0609. 

All submissions should refer to File 
Number SR–NASD–2004–166. This file 
number should be included on the 
subject line if e-mail is used. To help the 
Commission process and review your 
comments more efficiently, please use 
only one method. The Commission will 
post all comments on the Commission’s 
Internet Web site (http://www.sec.gov/
rules/sro.shtml). Copies of the 
submission, all subsequent 
amendments, all written statements 
with respect to the proposed rule 
change that are filed with the 
Commission, and all written 
communications relating to the 
proposed rule change between the 
Commission and any person, other than 
those that may be withheld from the 
public in accordance with the 
provisions of 5 U.S.C. 552, will be 
available for inspection and copying in 
the Commission’s Public Reference 
Section, 450 Fifth Street, NW., 
Washington, DC 20549. Copies of such 
filing also will be available for 

inspection and copying at the principal 
office of the NASD. All comments 
received will be posted without change; 
the Commission does not edit personal 
identifying information from 
submissions. You should submit only 
information that you wish to make 
available publicly. 

All submissions should refer to File 
Number SR–NASD–2004–166 and 
should be submitted on or before 
December 1, 2004.

For the Commission, by the Division of 
Market Regulation, pursuant to delegated 
authority.8

J. Lynn Taylor, 
Assistant Secretary.
[FR Doc. E4–3123 Filed 11–9–04; 8:45 am] 
BILLING CODE 8010–01–P

SECURITIES AND EXCHANGE 
COMMISSION 

[Release No. 34–50626; File No. SR–NASD–
2004–133] 

Self-Regulatory Organizations; Notice 
of Filing of Proposed Rule Change by 
the National Association of Securities 
Dealers, Inc. Relating to Proposed 
Amendments to NASD Rule 9522 
(‘‘Initiation of Eligibility Proceeding; 
Member Regulation Consideration’’) 

November 3, 2004. 

Pursuant to Section 19(b)(1) of the 
Securities Exchange Act of 1934 
(‘‘Act’’),1 and Rule 19b–4 thereunder,2 
notice is hereby given that on 
September 1, 2004, the National 
Association of Securities Dealers, Inc. 
(‘‘NASD’’) filed with the Securities and 
Exchange Commission (‘‘Commission’’) 
the proposed rule change as described 
in Items I, II and III below, which Items 
have been prepared by NASD. The 
Commission is publishing this notice to 
solicit comments on the proposed rule 
change from interested persons.

I. Self-Regulatory Organization’s 
Statement of the Terms of Substance of 
the Proposed Rule Change 

NASD proposes to amend NASD Rule 
9522 (‘‘Initiation of Eligibility 
Proceeding; Member Regulation 
Consideration’’). The text of the 
proposed rule change is below. 
Proposed new language is in italics; 
proposed deletions are in brackets. 

9500. OTHER PROCEEDINGS

* * * * *
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3 Member Regulation does not have the authority 
to deny an Application or other written request for 
relief. See NASD Rule 9522(e) and NASD Rule 
9523.

4 17 CFR 240.19h–1.
5 Rule 19h–1(a)(2) under the Act specifies that 

notices must be filed with the Commission if, 
among other things, a disqualified person ‘‘* * * 
controls [the] member, is a general partner or officer 
(or person occupying a similar status or performing 
a similar function) of [the] member, is an employee 
who, on behalf of [the] member, is engaged in 
securities advertising, public relations, research, 
sales, trading, or training or supervision of other 
employees who engage or propose to engage in such 
activities, except clerical and ministerial persons 
engaged in such activities, or is an employee with 
access to funds, Securities or books and records, 
* * *’’

6 Member Regulation also retains the discretion to 
refer any matter to the NAC, rather than exercise its 
authority under NASD Rule 9522 to review an 
Application or other request for relief.

7 15 U.S.C. 78o–3(b)(6).
8 15 U.S.C.78o–3(b)(8).

9522. Initiation of Eligibility 
Proceeding; Member Regulation 
Consideration 

(a) through (e)(1) No change. 
(e)(2) Matters that may be Approved 

by the Department of Member 
Regulation after the Filing of an 
Application. 

The Department of Member 
Regulation, as it deems consistent with 
the public interest and the protection of 
investors, may approve an application 
filed by a disqualified member or 
sponsoring member if a disqualified 
member or disqualified person is subject 
to one or more of the following 
conditions but is not otherwise subject 
to disqualification (other than a matter 
set forth in subparagraph (e)(1)): 

(A) through (C) No change. 
(D) The disqualification consists of a 

court order or judgment of injunction or 
conviction, and such order or judgment: 

(i) No change. 
(ii) includes such restrictions or 

limitations for a specified time period 
and such time period has elapsed[.]; or 

(E) The disqualified person’s 
functions are purely clerical and/or 
ministerial in nature.
* * * * *

II. Self-Regulatory Organization’s 
Statement of the Purpose of, and 
Statutory Basis for, the Proposed Rule 
Change 

In its filing with the Commission, 
NASD included statements concerning 
the purpose of and basis for the 
proposed rule change. The text of these 
statements may be examined at the 
places specified in Item IV below. 
NASD has prepared summaries, set 
forth in Sections A, B, and C below, of 
the most significant aspects of such 
statements. 

A. Self-Regulatory Organization’s 
Statement of the Purpose of, and 
Statutory Basis for, the Proposed Rule 
Change 

1. Purpose 

NASD’s Rule 9520 Series sets forth 
NASD’s eligibility procedures under 
which persons subject to a statutory 
disqualification may become or remain 
associated with a member firm. NASD 
Rule 9522 specifies when Member 
Regulation may approve a matter 3 and 
when the National Adjudicatory 
Council (‘‘NAC’’) must consider a 
matter. The purpose of the proposed 
rule change to NASD Rule 9522(e)(2) is 

to give Member Regulation the authority 
to approve the MC–400 Applications 
(‘‘Applications’’) of statutorily 
disqualified persons who will be 
engaged solely in clerical and/or 
ministerial activities.

Rule 19h–1 under the Act,4 which 
prescribes the form and content of, and 
establishes the mechanism by which the 
SEC reviews, proposals submitted by 
NASD (and other self-regulatory 
organizations) to allow persons subject 
to statutory disqualification to become 
or remain associated with member 
firms, exempts from the filing 
requirement persons who are statutorily 
disqualified but who perform only 
clerical or ministerial functions.5 
Currently, the NASD Rule 9520 Series 
requires the NAC (after a hearing and 
consideration by the Statutory 
Disqualification (‘‘SD’’) Committee) to 
determine whether a statutorily 
disqualified person may associate with 
a member firm in a purely clerical and/
or ministerial capacity.

NASD wishes to be able to handle 
these matters more expeditiously, while 
also retaining the necessary ability to 
conduct a thorough review to determine 
whether a disqualified person may enter 
or continue in the securities industry in 
a clerical and/or ministerial capacity. 
Therefore, under the proposed rule 
change, the sponsoring firm would 
continue to be required to file an 
Application on behalf of the 
disqualified individual seeking to 
engage in solely clerical and/or 
ministerial activities. Member 
Regulation would have the authority 
under amended NASD Rule 9522(e)(2) 
to approve the Application. In the event 
Member Regulation does not approve 
the Application, the sponsoring member 
would have the right to proceed under 
Rule 9524 (i.e., to have the matter 
decided by the NAC after a hearing and 
consideration by the SD Committee).6

If Member Regulation determines that 
the Application should be approved, but 
with specific supervisory requirements, 

the parties would have the option of 
proceeding under NASD Rule 9523. 
NASD Rule 9523 provides that the 
Chairman of the Statutory 
Disqualification Committee 
(‘‘Chairman’’), acting on behalf of the 
NAC, may accept a letter indicating that 
the sponsoring firm and Member 
Regulation have consented to the 
imposition of an agreed-upon 
supervisory plan. The Chairman also 
has the option of rejecting the plan or 
referring the matter to the NAC. The 
plan is deemed final if it is accepted by 
the NAC or the Chairman. If the parties 
cannot agree on a supervisory plan, the 
sponsoring member may request NAC 
consideration of the matter under NASD 
Rule 9524. 

Should the Commission approve this 
proposed rule change, NASD will 
announce the effective date of the 
proposed rule change in a Notice to 
Members to be published no later than 
60 days following Commission 
approval. The effective date will be 30 
days following publication of the Notice 
to Members announcing Commission 
approval. 

2. Statutory Basis 

NASD believes that the proposed rule 
change is consistent with the provisions 
of Section 15A(b)(6) of the Act,7 which 
requires, among other things, that NASD 
rules must be designed to prevent 
fraudulent and manipulative acts and 
practices, to promote just and equitable 
principles of trade, and, in general, to 
protect investors and the public interest 
and Section 15A(b)(8) of the Act,8 
which requires that NASD rules provide 
a fair procedure for the denial of 
membership to any person seeking 
membership therein. NASD believes 
that its proposed rule change is 
consistent with the provisions of the Act 
noted above in that it provides for a fair 
procedure for determining whether a 
statutorily disqualified person may 
participate in the securities industry in 
a clerical and/or ministerial capacity.

B. Self-Regulatory Organization’s 
Statement on Burden on Competition

NASD does not believe that the 
proposed rule change will result in any 
burden on competition that is not 
necessary or appropriate in furtherance 
of the purposes of the Act, as amended. 
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9 17 CFR 200.30–3(a)(12).
1 15 U.S.C. 78s(b)(1).
2 17 CFR 240.19b–4.
3 15 U.S.C. 78s(b)(3)(A)(ii).
4 17 CFR 240.19b–4(f)(2).

5 The proposed rule change is marked to show 
changes to Rule 7010(i) as currently reflected in the 
NASD Manual available at http://www.nasd.com. 
There are no other pending or recently approved 
rule filings that would affect the text of Rule 
7010(i).

C. Self-Regulatory Organization’s 
Statement on Comments on the 
Proposed Rule Change Received From 
Members, Participants or Others 

Written comments were neither 
solicited nor received. 

III. Date of Effectiveness of the 
Proposed Rule Change and Timing For 
Commission Action 

Within 35 days of the date of 
publication of this notice in the Federal 
Register or within such longer period (i) 
as the Commission may designate up to 
90 days of such date if it finds such 
longer period to be appropriate and 
publishes its reasons for so finding or 
(ii) as to which the self-regulatory 
organization consents, the Commission 
will: 

A. By order approve such proposed 
rule change, or 

B. Institute proceedings to determine 
whether the proposed rule change 
should be disapproved. 

IV. Solicitation of Comments 
Interested persons are invited to 

submit written data, views, and 
arguments concerning the foregoing, 
including whether the proposed rule 
change is consistent with the Act. 
Comments may be submitted by any of 
the following methods: 

Electronic Comments 
• Use the Commission’s Internet 

comment form (http://www.sec.gov/
rules/sro.shtml); or 

• Send an e-mail to rule-
comments@sec.gov. Please include File 
No. SR–NASD–2004–133 on the subject 
line. 

Paper Comments 
• Send paper comments in triplicate 

to Jonathan G. Katz, Secretary, 
Securities and Exchange Commission, 
450 Fifth Street, NW., Washington, DC 
20549–0609. 

All submissions should refer to File 
Number SR–NASD–2004–133. This file 
number should be included on the 
subject line if e-mail is used. To help the 
Commission process and review your 
comments more efficiently, please use 
only one method. The Commission will 
post all comments on the Commission’s 
Internet Web site (http://www.sec.gov/
rules/sro.shtml). Copies of the 
submission, all subsequent 
amendments, all written statements 
with respect to the proposed rule 
change that are filed with the 
Commission, and all written 
communications relating to the 
proposed rule change between the 
Commission and any person, other than 
those that may be withheld from the 

public in accordance with the 
provisions of 5 U.S.C. 552, will be 
available for inspection and copying in 
the Commission’s Public Reference 
Section, 450 Fifth Street, NW., 
Washington, DC 20549. Copies of such 
filing also will be available for 
inspection and copying at the principal 
office of NASD. All comments received 
will be posted without change; the 
Commission does not edit personal 
identifying information from 
submissions. You should submit only 
information that you wish to make 
available publicly. All submissions 
should refer to File No. SR–NASD–
2004–133 and should be submitted on 
or before December 1, 2004.

For the Commission, by the Division of 
Market Regulation, pursuant to delegated 
authority.9

J. Lynn Taylor, 
Assistant Secretary.
[FR Doc. E4–3124 Filed 11–9–04; 8:45 am] 
BILLING CODE 8010–01–P

SECURITIES AND EXCHANGE 
COMMISSION 

[Release No. 34–50636; File No. SR–NASD–
2004–161] 

Self-Regulatory Organizations; 
National Association of Securities 
Dealers, Inc.; Notice of Filing and 
Immediate Effectiveness of Proposed 
Rule Change To Establish a Pilot 
Program Waiving Fees and Credits for 
Orders and Quotes Executed in the 
Nasdaq Opening Cross 

November 4, 2004. 
Pursuant to section 19(b)(1) of the 

Securities Exchange Act of 1934 
(‘‘Act’’),1 and Rule 19b–4 thereunder,2 
notice is hereby given that on October 
22, 2004, the National Association of 
Securities Dealers, Inc. (‘‘NASD’’), 
through its subsidiary, The Nasdaq 
Stock Market, Inc. (‘‘Nasdaq’’), filed 
with the Securities and Exchange 
Commission (‘‘Commission’’) the 
proposed rule change as described in 
items I, II, and III below, which items 
have been prepared by Nasdaq. Nasdaq 
has designated this proposal as one 
establishing or changing a due, fee or 
other charge under section 
19(b)(3)(A)(ii) of the Act 3 and Rule 19b–
4(f)(2) thereunder,4 which renders the 
rule effective upon Commission receipt 
of this filing. The Commission is 
publishing this notice to solicit 

comments on the proposed rule change 
from interested persons.

I. Self-Regulatory Organization’s 
Statement of the Terms of the Substance 
of the Proposed Rule Change 

Nasdaq is filing this proposed rule 
change to waive, for a pilot period of 
three months, the Nasdaq Market Center 
execution fees and credits for those 
quotes and orders executed in the 
Nasdaq Opening Cross. The pilot 
program will commence when Nasdaq 
implements the Opening Cross. 

The text of the proposed rule change 
is below. Proposed new language is in 
italics.5

* * * * *

Rule 7010. System Services 

(a)–(h) No Change. 
(i) Nasdaq Market Center order 

execution. 
(1)–(3) No Change. 
(4) Opening Cross 
For a period of three months 

commencing on the date Nasdaq 
implements its Opening Cross (as 
described in Rule 4704(d)), members 
shall not be charged Nasdaq Market 
Center execution fees, or receive Nasdaq 
Market Center liquidity provider credits, 
for those quotes and orders executed in 
the Nasdaq Opening Cross. 

(j)–(u) No change.
* * * * *

II. Self-Regulatory Organization’s 
Statement of the Purpose of, and 
Statutory Basis for, the Proposed Rule 
Change

In its filing with the Commission, 
Nasdaq included statements concerning 
the purpose of and basis for the 
proposed rule change and discussed any 
comments it received on the proposed 
rule change. The text of these statements 
may be examined at the places specified 
in item IV below. Nasdaq has prepared 
summaries, set forth in sections A, B, 
and C below, of the most significant 
aspects of such statements. 

A. Self-Regulatory Organization’s 
Statement of the Purpose of, and 
Statutory Basis for, the Proposed Rule 
Change 

1. Purpose 

The Commission recently approved 
the Nasdaq Opening Cross, which is a 
new process for determining the Nasdaq 
Official Opening Price (‘‘NOOP’’) for the 
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6 See Securities Exchange Act Release No. 50405 
(Sept. 16, 2004); 69 FR 57118 (Sept. 23, 2004) (SR–
NASD–2004–071).

7 Telephone conversation between Jeffrey S. 
Davis, Associate Vice President and Associate 
General Counsel, Nasdaq, and Terri L. Evans, 
Special Counsel, Commission, on November 4, 2004 
(replacing the word ‘‘close’’ with ‘‘opening’’).

8 Nasdaq established a similar pilot fee waiver 
with respect to the Nasdaq Closing Cross. See 
Securities Exchange Act Release No. 49576 (April 
16, 2004); 69 FR 22112 (April 23, 2004) (SR–NASD–
2004–048).

9 Nasdaq would consider extending the pilot if 
more information is needed at the end of the three-
month period.

10 10 15 U.S.C. 78o–3.
11 15 U.S.C. 78o–3(b)(5).

12 15 U.S.C. 78s(b)(3)(a)(ii).
13 17 CFR 240.19b–4(f)(2). 14 17 CFR 200.30–3(a)(12).

most liquid Nasdaq stocks.6 The Nasdaq 
Opening Cross is designed to create a 
more robust opening 7 that allows for 
price discovery, and an execution that 
results in an accurate, tradable opening 
price. Nasdaq is seeking to establish a 
three-month pilot program, commencing 
with the launch of the Opening Cross, 
during which no Nasdaq Market Center 
execution charges will be charged, and 
no liquidity provider credits will be 
offered, for those quotes and orders 
executed in the Nasdaq market center as 
part of the Nasdaq Opening Cross.8 The 
pilot program will enable Nasdaq to 
evaluate more accurately the 
effectiveness of the Opening Cross in 
establishing the NOOP by eliminating 
any pricing disincentives that could 
arise as a result of a price schedule not 
established on the basis of actual trading 
data. During the pilot program, Nasdaq 
staff will study the behavior and 
participation in the Opening Cross to 
determine the optimum pricing 
schedule.9

2. Statutory Basis 

Nasdaq believes that the proposed 
rule change is consistent with the 
provisions of section 15A of the Act,10 
in general, and with section 15A(b)(5) of 
the Act,11 in particular, in that it 
provides for the equitable allocation of 
reasonable dues, fees and other charges 
among members and issuers and other 
persons using any facility or system 
which the NASD operates or controls. 
Nasdaq believes that the proposed pilot 
program is an equitable allocation of 
fees because the program will apply 
equally to all members whose quotes 
and orders are executed as part of the 
Nasdaq Opening Cross. Furthermore, 
Nasdaq believes that the program is 
reasonable because it will allow Nasdaq, 
for a limited period of time, to analyze 
participation in the process and use the 
results to create an optimum fee 
schedule based on actual trading data.

B. Self-Regulatory Organization’s 
Statement on Burden on Competition 

Nasdaq does not believe that the 
proposed rule change will result in any 
burden on competition that is not 
necessary or appropriate in furtherance 
of the purposes of the Act, as amended. 

C. Self-Regulatory Organization’s 
Statement on Comments on the 
Proposed Rule Change Received From 
Members, Participants, or Others 

Written comments were neither 
solicited nor received. 

III. Date of Effectiveness of the 
Proposed Rule Change and Timing for 
Commission Action 

The proposed rule change has become 
immediately effective pursuant to 
section 19(b)(3)(A)(ii) of the Act 12 and 
subparagraph (f)(2) of Rule 19b–4 
thereunder,13 because it establishes or 
changes a due, fee, or other charge 
imposed by Nasdaq. At any time within 
60 days of the filing of the proposed rule 
change, the Commission may summarily 
abrogate such rule change if it appears 
to the Commission that such action is 
necessary or appropriate in the public 
interest, for the protection of investors, 
or otherwise in furtherance of the 
purposes of the Act.

IV. Solicitation of Comments 
Interested persons are invited to 

submit written data, views, and 
arguments concerning the foregoing, 
including whether the proposed rule 
change is consistent with the Act. 
Comments may be submitted by any of 
the following methods: 

Electronic Comments 

• Use the Commission’s Internet 
comment form (http://www.sec.gov/
rules/sro.shtml); or 

• Send an e-mail to rule-
comments@sec.gov. Please include File 
Number SR–NASD–2004–161 on the 
subject line. 

Paper Comments 

• Send paper comments in triplicate 
to Jonathan G. Katz, Secretary, 
Securities and Exchange Commission, 
450 Fifth Street, NW., Washington, DC 
20549–0609. 

All submissions should refer to File 
Number SR–NASD–2004–161. This file 
number should be included on the 
subject line if e-mail is used. To help the 
Commission process and review your 
comments more efficiently, please use 
only one method. The Commission will 
post all comments on the Commission’s 

Internet Web site (http://www.sec.gov/
rules/sro.shtml). Copies of the 
submission, all subsequent 
amendments, all written statements 
with respect to the proposed rule 
change that are filed with the 
Commission, and all written 
communications relating to the 
proposed rule change between the 
Commission and any person, other than 
those that may be withheld from the 
public in accordance with the 
provisions of 5 U.S.C. 552, will be 
available for inspection and copying in 
the Commission’s Public Reference 
Section, 450 Fifth Street, NW., 
Washington, DC 20549. Copies of such 
filing also will be available for 
inspection and copying at the principal 
office of the NASD. All comments 
received will be posted without change; 
the Commission does not edit personal 
identifying information from 
submissions. You should submit only 
information that you wish to make 
available publicly. 

All submissions should refer to File 
Number SR–NASD–2004–161 and 
should be submitted on or before 
December 1, 2004.

For the Commission, by the Division of 
Market Regulation, pursuant to delegated 
authority.14

J. Lynn Taylor, 
Assistant Secretary.
[FR Doc. E4–3125 Filed 11–9–04; 8:45 am] 
BILLING CODE 8010–01–P

DEPARTMENT OF STATE

[Public Notice 4889] 

Bureau of Political-Military Affairs: 
Directorate of Defense Trade Controls; 
Notifications to the Congress of 
Proposed Commercial Export Licenses

AGENCY: Department of State.
ACTION: Notice.

SUMMARY: Notice is hereby given that 
the Department of State has forwarded 
the attached Notifications of Proposed 
Export Licenses to the Congress on the 
dates shown on the attachments 
pursuant to sections 36(c) and 36(d) and 
in compliance with section 36(f) of the 
Arms Export Control Act (22 U.S.C. 
2776).

EFFECTIVE DATE: As shown on each of 
the nineteen letters.
FOR FURTHER INFORMATION CONTACT: Mr. 
Peter J. Berry, Director, Office of Defense 
Trade Controls Licensing, Directorate of 
Defense Trade Controls, Bureau of 
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Political-Military Affairs, Department of 
State (202) 663–2700.
SUPPLEMENTARY INFORMATION: Section 
36(f) of the Arms Export Control Act 
mandates that notifications to the 
Congress pursuant to sections 36(c) and 
36(d) must be published in the Federal 
Register when they are transmitted to 
Congress or as soon thereafter as 
practicable.

Dated: November 2, 2004. 
Peter J. Berry,
Director, Office of Defense Trade Controls 
Licensing, Directorate of Defense Trade 
Controls, Bureau of Political-Military Affairs, 
Department of State.

September 8, 2004. 

Dear Mr. Speaker: 
Pursuant to Section 36(c) and (d) of the 

Arms Export Control Act, I am transmitting, 
herewith, certification of a proposed 
manufacturing license agreement for the 
manufacture of significant military 
equipment abroad and the export of defense 
articles or defense services in the amount of 
$100,000,000 or more. 

The transaction contained in the attached 
certification involves the export of defense 
services, technical data and defense articles 
to Germany to support the manufacture of 
PAC–3 (Patriot Advanced Capability) 
Missiles. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations.

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 072–04
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

September 13, 2004. 

Dear Mr. Speaker: 
Pursuant to Section 36(c) of the Arms 

Export Control Act, I am transmitting, 
herewith, certification of a proposed license 
for the export of defense articles or defense 
services sold commercially under a contract 
in the amount of $50,000,000 or more. 

The transaction contained in the attached 
certification involves the export of technical 
data, defense services and hardware to Israel 
for the production of AN/APG–68(V)9 radar 
antenna LRU, transmitter LRU, antenna and 
transmitter subassemblies and test equipment 
for end-use in Israel, Greece, Singapore, 
Chile, Oman and Poland. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 077–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

September 14, 2004. 

Dear Mr. Speaker: 
Pursuant to Section 36(c) and (d) of the 

Arms Export Control Act, I am transmitting, 
herewith, certification of a proposed 
manufacturing license agreement for the 
manufacture of significant military 
equipment abroad and the export of defense 
articles or defense services in the amount of 
$100,000,000 or more. 

The transaction contained in the attached 
certification involves the export of defense 
services, technical data and defense articles 
for the manufacture in Japan of the AN/APG–
63(V)1 Radar System Retrofit Kits for the 
Japanese Defense Agency. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 076–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

September 14, 2004.

Dear Mr. Speaker: 
Pursuant to Section 36(c) of the Arms 

Export Control Act, I am transmitting, 
herewith, certification of a proposed license 
for the export of defense articles that are 
firearms controlled under category I of the 
United States Munitions List sold 
commercially under a contract in the amount 
of $1,000,000 or more. 

The transaction contained in the attached 
certification involves the export of 554 M4 
carbines with 100 M–203 grenade launchers 
and supporting equipment to the Italian 
Ministry of Defense, Military Police. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 

competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 075–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

September 14, 2004 

Dear Mr. Speaker: 
Pursuant to Section 36(d) of the Arms 

Export Control Act, I am transmitting, 
herewith, certification of a proposed 
manufacturing license agreement for the 
manufacture of significant military 
equipment abroad. 

The transaction described in the attached 
certification involves the transfer of technical 
data, assistance and manufacturing know-
how to Spain for the manufacture of M76 
periscopes and components of the M86 
Optronic Masts for the S–80 Submarines for 
end use by the Spanish Navy. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 074–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

September 14, 2004. 

Dear Mr. Speaker: 

Pursuant to Section 36(d) of the Arms 
Export Control Act, I am transmitting, 
herewith, certification of a proposed 
manufacturing license agreement for the 
manufacture of significant military 
equipment abroad. 

The transaction contained in the attached 
certification involves the export of technical 
data and defense services to Egypt for the 
manufacture, assembly and test training for 
assembly of the AN/VVS–2(V)4, AN/VVS–
1924 and AN/VVS YPR Night Driver’s 
Viewers for the Egyptian Government. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
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Enclosure: Transmittal No. DDTC 070–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

September 14, 2004. 

Dear Mr. Speaker: 

Pursuant to Section 36(c) of the Arms 
Export Control Act, I am transmitting, 
herewith, certification of a proposed license 
for the export of defense articles or defense 
services sold commercially under a contract 
in the amount of $100,000,000 or more. 

The transaction contained in the attached 
certification involves the export to Canada of 
technical data and defense services necessary 
for the manufacture in Canada of Exhaust 
Frame Assemblies and Front Frame 
Assembly for F404 and F414 Aircraft Engines 
for end-use in U.S. aircraft. This is an 
increase in scope and continuation of an on-
going contract signed between the parties in 
1991.

The United States Government is prepared 
to license the export of this manufacturing 
know-how having taken into account 
political, military, economic, human rights 
and arms control considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 058–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

September 14, 2004. 

Dear Mr. Speaker: 

Pursuant to Section 36(c) of the Arms 
Export Control Act, I am transmitting, 
herewith, certification of a proposed license 
for the export of defense articles or defense 
services sold commercially under a contract 
in the amount of $100,000,000 or more. 

The transaction contained in the attached 
certification involves the export of technical 
data, defense services and hardware to 
Germany to support the manufacturing of 
solid polymer electrolyte fuel cell batteries 
for use in U212 and U214 diesel submarines. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 055–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

September 15, 2004. 

Dear Mr. Speaker: 
Pursuant to Section 36(c) of the Arms 

Export Control Act, I am transmitting, 
herewith, certification of a proposed license 
for the export of defense articles or defense 
services sold commercially under a contract 
in the amount of $100,000,000 or more. 

The transaction contained in the attached 
certification involves the export of twelve 
modified S–92A helicopters with related 
spare parts, to DHC Helicopter Corporation, 
Canada to perform offshore oil operations, 
civil search and rescue, and other civil 
missions in Canada. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 073–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

September 16, 2004. 

Dear Mr. Speaker: 

Pursuant to Section 36(c) of the Arms 
Export Control Act, I am transmitting, 
herewith, certification of a proposed license 
for the export of defense articles or defense 
services sold commercially under a contract 
in the amount of $100,000,000 or more. 

The transaction contained in the attached 
certification involves the export of technical 
data, defense services and hardware to 
Australia for the refurbishment and upgrade 
of mission systems equipment on 18 P–3C 
Orion aircraft owned by the Royal Australian 
Air Force. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely, 
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 069–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

September 16, 2004. 

Dear Mr. Speaker: 

Pursuant to Section 36(c) of the Arms 
Export Control Act, I am transmitting, 
herewith, certification of a proposed license 

for the export of defense articles or defense 
services sold commercially under a contract 
in the amount of $100,000,000 or more. 

The transaction contained in the attached 
certification involves the export to Germany 
of technical data, defense services and 
hardware for the manufacture of components 
for the Patriot Advanced Capability (PAC–3) 
Missile for use in the U.S. and Foreign 
Military Sales (FMS) projects. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 061–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

September 16, 2004. 

Dear Mr. Speaker: 

Pursuant to Section 36(c) of the Arms 
Export Control Act, I am transmitting, 
herewith, certification of a proposed license 
for the export of defense articles or defense 
services sold commercially under a contract 
in the amount of $50,000,000 or more. 

The transaction contained in the attached 
certification involves the export to India of 
sixteen F404-GE-IN20 aircraft engines, 
technical data and defense services necessary 
for operation, organizational and I–3 
maintenance, and to refurbish one of the 
eleven engines notified under DTC 19–87 for 
the Light Combat Aircraft of the Indian 
Government. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 057–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

September 24, 2004. 

Dear Mr. Speaker: 

Pursuant to Section 36(c) and (d) of the 
Arms Export Control Act, I am transmitting, 
herewith, certification of a proposed 
manufacturing license agreement for the 
manufacture of significant military 
equipment abroad and the export of defense 
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articles or defense services in the amount of 
$100,000,000 or more. 

The transaction contained in the attached 
certification involves the export of technical 
data and defense services to the United 
Kingdom and Italy for the manufacture, 
production, maintenance, modification and 
integration of 2,303 Paveway IV Weapon 
System on aircraft in the inventory of the 
United Kingdom Ministry of Defence. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 047–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

September 28, 2004. 

Dear Mr. Speaker:
Pursuant to Section 36(c) of the Arms 

Export Control Act, I am transmitting, 
herewith, certification of a proposed lease of 
defense articles or defense services in the 
amount of $100,000,000 or more. 

The transaction contained in the attached 
certification involves the ten-year lease of 
fourteen (14) Gripen Aircraft containing U.S.-
origin content and spare parts, ground 
support equipment and integrated logistics 
support, from Sweden to the Government of 
the Czech Republic. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 078–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

October 6, 2004. 

Dear Mr. Speaker: 

Pursuant to Section 36(c) of the Arms 
Export Control Act, I am transmitting, 
herewith, certification of a proposed license 
for the export of major defense equipment 
and defense articles in the amount of 
$50,000,000 or more. 

The transaction contained in the attached 
certification involves the export of technical 
data, defense services and hardware to 
France, Russia, Spain, Sweden and 

Kazakhstan for the launch of the Galaxy XIV 
commercial satellite to be owned and 
operated by a U.S. company. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC: 079–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

October 6, 2004. 

Dear Mr. Speaker: 
Pursuant to Section 36(c) of the Arms 

Export Control Act, I am transmitting, 
herewith, certification of a proposed license 
for export of defense articles or defense 
services sold commercially under a contract 
in the amount of $50,000,000 or more. 

The transaction described in the attached 
certification involves the transfer of technical 
data, assistance and defense articles to Israel 
for the sale of the MATBAT Phase II combat 
simulator for the Israeli Ministry of Defense. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely,
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 049–04A.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

October 7, 2004. 

Dear Mr. Speaker: 
Pursuant to Section 36(c) of the Arms 

Export Control Act, I am transmitting, 
herewith, certification of a proposed license 
for export of defense articles or defense 
services sold commercially under a contract 
in the amount of $50,000,000 or more. 

The transaction described in the attached 
certification involves the transfer of technical 
data, assistance and defense articles to the 
United Kingdom and France for the 
integration and sale of CTS800–4F engines 
into the FutureLynx Helicopter for the UK 
Ministry of Defence. Sublicensees may 
include foreign nationals from Belgium, 
Canada, Czech Republic, Denmark, Germany, 
Greece, Hungary, Iceland, Italy, Luxembourg, 
the Netherlands, Norway, Poland, Portugal, 
Spain, Turkey, Australia and Ireland. Testing 

of the engines will be performed in Sweden, 
and Morocco.

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely, 
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 042–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

October 12, 2004. 

Dear Mr. Speaker: 

Pursuant to Section 36(c) of the Arms 
Export Control Act, I am transmitting, 
herewith, certification of a proposed license 
for the export of defense articles that are 
firearms controlled under category I of the 
United States Munitions List sold 
commercially under a contract in the amount 
of $1,000,000 or more. 

The transaction contained in the attached 
certification involves the export of revolvers 
and pistols (calibers .17, .22, .32, .38, .357, 
.40, .41, .44, .45, .50, 9mm and .10mm) for 
export to Belgium for distribution to 
governments and private entities in the 
following sales territories: Austria, Belgium, 
Czech Republic, Denmark, Finland, France, 
Germany, Greece, Hungary, Italy, Ireland, 
Luxembourg, Netherlands, Norway, Portugal, 
Poland, Spain, Sweden, Switzerland and 
United Kingdom. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely, 
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 080–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

October 15, 2004. 

Dear Mr. Speaker: 

Pursuant to Section 36(c) of the Arms 
Export Control Act, I am transmitting 
herewith, certification of a proposed license 
for the export of major defense equipment 
and defense articles in the amount of 
$50,000,000 or more. 

The transaction contained in the attached 
certification involves the export of technical 
data, defense services and controlled 
hardware to support continued cooperation 
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in Japan’s Galaxy Express space launch 
vehicle program. 

The United States Government is prepared 
to license the export of these items having 
taken into account political, military, 
economic, human rights and arms control 
considerations. 

More detailed information is contained in 
the formal certification which, though 
unclassified, contains business information 
submitted to the Department of State by the 
applicant, publication of which could cause 
competitive harm to the United States firm 
concerned.

Sincerely, 
Paul V. Kelly, 
Assistant Secretary Legislative Affairs.
Enclosure: Transmittal No. DDTC 087–04.
The Honorable J. Dennis Hastert, Speaker of 
the House of Representatives.

Dated: November 4, 2004. 
Peter J. Berry, 
Director, Office of Defense Trade Controls 
Licensing, Department of State.
[FR Doc. 04–25107 Filed 11–9–04; 8:45 am] 
BILLING CODE 4710–25–P

DEPARTMENT OF TRANSPORTATION

Surface Transportation Board 

[STB Finance Docket No. 34601] 

Union Pacific Railroad Company—
Trackage Rights Exemption—The 
Burlington Northern and Santa Fe 
Railway Company 

The Burlington Northern and Santa Fe 
Railway Company (BNSF) has agreed to 
grant overhead trackage rights to Union 
Pacific Railroad Company (UP) over 
BNSF’s rail line between BNSF milepost 
0.0 (Tower 55) and BNSF milepost 4.8 
(New Connection) near Fort Worth, TX, 
a distance of approximately 4.8 miles. 

The transaction was scheduled to be 
consummated on October 29, 2004. 

The purpose of the trackage rights is 
to facilitate directional running by UP 
and BNSF in the Fort Worth area. 

As a condition to this exemption, any 
employees affected by the trackage 
rights will be protected by the 
conditions imposed in Norfolk and 
Western Ry. Co.—Trackage Rights—BN, 
354 I.C.C. 605 (1978), as modified in 
Mendocino Coast Ry., Inc.—Lease and 
Operate, 360 I.C.C. 653 (1980). 

This notice is filed under 49 CFR 
1180.2(d)(7). If the notice contains false 
or misleading information, the 
exemption is void ab initio. Petitions to 
revoke the exemption under 49 U.S.C. 
10502(d) may be filed at any time. The 
filing of a petition to revoke will not 
automatically stay the transaction. 

An original and 10 copies of all 
pleadings, referring to STB Finance 

Docket No. 34601, must be filed with 
the Surface Transportation Board, 1925 
K Street, NW, Washington, DC 20423–
0001. In addition, a copy of each 
pleading must be served on Robert T. 
Opal, 1400 Douglas Street, STOP 1580, 
Omaha, NE 68179. 

Board decisions and notices are 
available on our Web site at ‘‘http://
www.stb.dot.gov.’’

Decided: November 3, 2004.
By the Board, David M. Konschnik, 

Director, Office of Proceedings. 
Vernon A. Williams, 
Secretary.
[FR Doc. 04–24901 Filed 11–9–04; 8:45 am] 
BILLING CODE 4915–01–P

DEPARTMENT OF TRANSPORTATION

Surface Transportation Board 

[STB Docket No. AB–57 (Sub–No. 55X)] 

Soo Line Railroad Company—
Abandonment Exemption—in 
Milwaukee County, WI 

On October 21, 2004, Soo Line 
Railroad Company (Soo Line) filed with 
the Surface Transportation Board a 
petition under 49 U.S.C. 10502 for 
exemption from the provisions of 49 
U.S.C. 10903 to abandon a 5-mile line 
of railroad known as the West Allis 
Line, extending from milepost 88.2 +/¥ 
near the State Highway 41 crossing in 
Milwaukee to milepost 93.2 +/¥ near 
North 123rd Street in Wauwatosa, in 
Milwaukee County, WI. The line 
traverses United States Postal Service 
Zip Codes 53215, 53295, 53214, and 
53226. 

The line does not contain federally 
granted rights-of-way. Any 
documentation in Soo Line’s possession 
will be made available promptly to 
those requesting it. 

The interest of railroad employees 
will be protected by the conditions set 
forth in Oregon Short Line R. Co.—
Abandonment—Goshen, 360 I.C.C. 91 
(1979). 

By issuing this notice, the Board is 
instituting an exemption proceeding 
pursuant to 49 U.S.C. 10502(b). A final 
decision will be issued by February 8, 
2005. 

Any offer of financial assistance 
(OFA) will be due no later than 10 days 
after service of a decision granting the 
petition for exemption. See 49 CFR 
1152.27(b)(2). Each OFA must be 
accompanied by a $1,200 filing fee. See 
49 CFR 1002.2(f)(25). 

All interested persons should be 
aware that, following abandonment of 
rail service and salvage of the line, the 

line may be suitable for other public 
use, including interim trail use. Any 
request for a public use condition under 
49 CFR 1152.28 or for trail use/rail 
banking under 49 CFR 1152.29 will be 
due no later than November 30, 2004. 
Each trail use request must be 
accompanied by a $200 filing fee. See 49 
CFR 1002.2(f)(27). 

All filings in response to this notice 
must refer to STB Docket No. AB–57 
(Sub-No. 55X) and must be sent to: (1) 
Surface Transportation Board, 1925 K 
Street, NW., Washington, DC 20423–
0001; and (2) Annie Littlefield, 150 
South 5th Street, Suite 2300, 
Minneapolis, MN 55402. Replies to the 
Soo Line petition are due on or before 
November 30, 2004. 

Persons seeking further information 
concerning abandonment procedures 
may contact the Board’s Office of Public 
Services at (202) 565–1592 or refer to 
the full abandonment or discontinuance 
regulations at 49 CFR part 1152. 
Questions concerning environmental 
issues may be directed to the Board’s 
Section of Environmental Analysis 
(SEA) at (202) 565–1539. [Assistance for 
the hearing impaired is available 
through the Federal Information Relay 
Service (FIRS) at 1–800–877–8339.] 

An environmental assessment (EA) (or 
environmental impact statement (EIS), if 
necessary), prepared by SEA, will be 
served upon all parties of record and 
upon any agencies or other persons who 
commented during its preparation. 
Other interested persons may contact 
SEA to obtain a copy of the EA (or EIS). 
EAs in these abandonment proceedings 
normally will be made available within 
60 days after the filing of the petition. 
The deadline for submission of 
comments on the EA will generally be 
within 30 days of its service. 

Board decisions and notices are 
available on our Web site at http://
www.stb.dot.gov.

Decided: November 3, 2004.
By the Board, David M. Director, Office of 

Proceedings. 
Vernon A. Williams, 
Secretary.
[FR Doc. 04–25053 Filed 11–9–04; 8:45 am] 
BILLING CODE 4915–01–P

DEPARTMENT OF THE TREASURY

Submission for OMB Review; 
Comment Request 

November 2, 2004. 
The Department of Treasury has 

submitted the following public 
information collection requirement(s) to 
OMB for review and clearance under the 
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Paperwork Reduction Act of 1995, Pub. 
L. 104–13. Copies of the submission(s) 
may be obtained by calling the Treasury 
Bureau Clearance Officer listed. 
Comments regarding this information 
collection should be addressed to the 
OMB reviewer listed and to the 
Treasury Department Clearance Officer, 
Department of the Treasury, Room 
11000, 1750 Pennsylvania Avenue, 
NW., Washington, DC 20220.
DATES: Written comments should be 
received on or before December 10, 2004 
to be assured of consideration. 

Alcohol and Tobacco Tax and Trade 
Bureau (TTB) 

OMB Number: 1513–0044. 
Form Number: TTB F 5110.34. 
Type of Review: Extension. 
Title: Notice of Change in Status of 

Plant. 
Description: TTB F 5110.34 is 

necessary to show the use of the 
distilled spirits plan (DSP) premises for 
other activities or by alternating 
proprietors. It describes proprietor’s use 
of plant premises and other information 
show that the change in plant status is 
in community with law and regulations. 
It also shows what bond covers the 
activities of the DSP at a given time. 

Respondents: Business of other for-
profit. 

Estimated Number of Respondents: 
100. 

Estimated Burden Hours Per 
Respondent: 1 hour. 

Frequency of Response: On occasion. 
Estimated Total Reporting Burden: 

1,000 hours. 
OMB Number: 1513–0050. 
Form Number: TTB F 5110.50. 
Type of Review: Extension. 
Title: Tax Deferral Bond—Distilled 

Spirits (Puerto Rico). 
Description: TTB Form 5110.50 is the 

bond to secure payment of excise taxes 
on distilled spirits shipped from Puerto 
Rico to the U.S. on deferral of the tax. 
The form identifies the principal, the 
surety, purpose of bond, and allocation 
of the penal sum among the principal’s 
locations. 

Respondents: Business of other for-
profit. 

Estimated Number of Respondents: 
10. 

Estimated Burden Hours Per 
Respondent: 1 hour. 

Frequency of Response: On occasion. 
Estimated Total Reporting Burden: 10 

hours. 
Clearance Officer: William H. Foster, 

(202) 927–8210, Alcohol and Tobacco 
Tax and Trade Bureau, Room 200 East, 
1310 G. Street, NW., Washington, DC 
20005. 

OMB Reviewer: Joseph F. Lackey, Jr., 
(202) 395–7316, Office of Management 

and Budget, Room 10235, New 
Executive Office Building, Washington, 
DC 20503.

Lois K. Holland, 
Treasury PRA Clearance Officer.
[FR Doc. 04–25049 Filed 11–9–04; 8:45 am] 
BILLING CODE 4810–31–P

DEPARTMENT OF THE TREASURY

Submission for OMB Review; 
Comment Request 

November 2, 2004. 
The Department of Treasury has 

submitted the following public 
information collection requirement(s) to 
OMB for review and clearance under the 
Paperwork Reduction Act of 1995, Pub. 
L. 104–13. Copies of the submission(s) 
may be obtained by calling the Treasury 
Bureau Clearance Officer listed. 
Comments regarding this information 
collection should be addressed to the 
OMB reviewer listed and to the 
Treasury Department Clearance Officer, 
Department of the Treasury, Room 
11000, 1750 Pennsylvania Avenue, 
NW., Washington, DC 20220.
DATES: Written comments should be 
received on or before December 10, 2004 
to be assured of consideration. 

Internal Revenue Service (IRS) 
OMB Number: 1545–1631. 
Regulation Project Number: REG–

209619–93 NPRM. 
Type of Review: Extension. 
Title: Escrow Funds and Other 

Similar Funds. 
Description: Section 468B(g) requires 

that income earned on escrow accounts, 
settlement funds, and similar funds be 
subject to current taxation. This section 
authorizes the Secretary to issue 
regulations providing for the current 
taxation of these accounts and funds as 
grantor trusts or otherwise. The 
proposed regulations would amend the 
final regulations for qualified settlement 
funds (QFSs) and would provide new 
rules for qualified escrows and qualified 
trusts used in deferred section 1031 
exchanges; pre-closing escrows; 
contingent at-closing escrows; and 
disputed ownership funds. 

Respondents: Business or other for-
profit, Individuals or households, Not-
for-profit institutions, Federal 
Government, State, local or tribal 
government. 

Estimated Number of Respondents: 
9,300. 

Estimated Burden Hours Respondent: 
30 minutes. 

Frequency of response: On occasion. 
Estimated Total Reporting Burden: 

4,650 hours. 

OMB Number: 1545–1889. 
Notice Number: Notice 2004–59. 
Type of Review: Extension. 
Title: Plan Amendments Following 

Election of Alternative Deficit 
Reduction Contribution. 

Description: This notice sets forth 
answers to certain questions raised by 
the public when there is an amendment 
to an election to take advantage of the 
alternative deficit reduction 
contribution described in Pub. L. 108–
218. The notice requires of what are 
designated as restricted amendments. 

Respondents: Business or other for-
profit, Not-for-profit institutions. 

Estimated Number of Respondents: 
100. 

Estimated Burden Hours Respondent: 
4 hours. 

Frequency of response: On occasion. 
Estimated Total Reporting Burden: 

400 hours. 
Clearance Officer: R. Joseph Durbala, 

(202) 622–3634, Internal Revenue 
Service, Room 6516, 1111 Constitution 
Avenue, NW., Washington, DC 20224. 

OMB Reviewer: Joseph F. Lackey, Jr., 
(202) 395–7316, Office of Management 
and Budget, Room 10235, New 
Executive Office Building, Washington, 
DC 20503.

Lois K. Holland, 
Treasury PRA Clearance Officer.
[FR Doc. 04–25050 Filed 11–9–04; 8:45 am] 
BILLING CODE 4830–01–P

DEPARTMENT OF THE TREASURY

Community Development Financial 
Institutions Fund 

Funding Opportunity Title: Notice of 
Funds Availability (NOFA) Inviting 
Applications for the FY 2005 Funding 
Round of the Financial Assistance 
Component of the Community 
Development Financial Institutions 
Program 

Announcement Type: Initial 
announcement of funding opportunity. 

Catalog of Federal Domestic 
Assistance (CFDA) Number: 21.020.
DATES: Applications for the FY 2005 
funding round must be received by 5 
p.m. ET on February 24, 2005. All 
applications submitted must meet all 
eligibility and other requirements and 
deadlines, as applicable, set forth in this 
NOFA. Applications received after 5 
p.m. ET on the applicable deadline will 
be rejected and returned to the sender. 

Executive Summary: This NOFA is 
issued in connection with the FY 2005 
funding round of the Financial 
Assistance (FA) Component of the 
Community Development Financial 
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Institutions (CDFI) Program. Through 
the FA Component, the Community 
Development Financial Institutions 
Fund (the Fund) provides FA awards 
and technical assistance (TA) grants to 
CDFIs that have Comprehensive 
Business Plans for creating 
demonstrable community development 
impact through the deployment of 
capital within their respective Target 
Markets for community development 
purposes. Through this NOFA, the Fund 
makes funding available to Applicants 
that meet the requirements of either of 
two categories: (i) Category I/Small and 
Emerging CDFI Assistance (SECA), and 
(ii) Category II/Core & Sustainable CDFI 
Assistance (Core). 

I. Funding Opportunity Description 

A. Through this NOFA, the Fund 
intends to target its resources and 
provide: (i) FA awards to CDFIs that 
will use award proceeds to serve their 
respective Target Markets and (ii) TA 
grants to build Awardee capacity to 
serve Target Market(s). 

B. CDFI Program Regulations/Interim 
Rule: The regulations governing the 
CDFI Program can be found at 12 CFR 
Part 1805 (the Interim Rule) and provide 
guidance on evaluation criteria and 
other requirements of the CDFI Program. 
The Fund encourages Applicants to 
review the Interim Rule. Detailed 
application content requirements are 
found in the application related to this 
NOFA. Each capitalized term in this 
NOFA is more fully defined in the 
Interim Rule or the application. 

II. Award Information 

A. Award Information: Subject to 
funding availability, the Fund expects 
that it may award approximately $22 
million in appropriated funds through 
this NOFA, of which approximately $2 
million in appropriated funds may be 
awarded to Category I/SECA Applicants. 
The Fund reserves the right to award in 
excess of $22 million in appropriated 
funds (and/or more or less than $2 
million to Category I/SECA applicants) 
under this NOFA, provided that the 
funds are available and the Fund deems 
it appropriate. Through this NOFA, the 
Fund anticipates making awards: (i) up 
to and including $300,000 per FA award 
for Category I/SECA CDFIs; and (ii) up 
to and including $2,000,000 per award 
for Category II/Core CDFIs. The Fund, in 
its sole discretion, reserves the right to 

award amounts in excess of or less than 
the anticipated maximum award 
amount if the Fund deems it 
appropriate. Further, the Fund reserves 
the right to fund, in whole or in part, 
any, all, or none of the applications 
submitted in response to this NOFA. 
The Fund reserves the right to re-
allocate funds from the amount that is 
anticipated to be available under this 
NOFA to other Fund programs, 
particularly if the Fund determines that 
the number of awards made under this 
NOFA is fewer than projected. 

B. Types of Awards: An Applicant 
may submit an application either for a 
FA award only, or for a FA award and 
a TA grant, under this NOFA. While the 
FA Component offers TA grants in 
conjunction with FA awards, entities 
seeking TA grants only should apply for 
funds through the TA Component of the 
CDFI Program. 

1. FA Awards: FA awards may be 
provided by the Fund through equity 
investments (including, in the case of 
certain Insured Credit Unions, 
secondary capital accounts), grants, 
loans, deposits, credit union shares, or 
any combination thereof. The Fund 
reserves the right, in its sole discretion, 
to provide a FA award in a form and 
amount other than that which is 
requested by an Applicant. 

2. TA Grants: TA awards are in the 
form of grants. The Fund reserves the 
right, in its sole discretion, to provide a 
TA grant for uses and amounts other 
than that which are requested by an 
Applicant. The Fund reserves the right, 
in its sole discretion, to provide a TA 
grant for specified purposes, even if the 
Applicant has not requested a TA grant, 
and/or to provide a FA award on the 
condition that the Applicant agrees to 
use a TA grant for specified purposes. 
Applicants for TA grants through this 
NOFA are required to provide 
information in the application regarding 
the expected cost, timing and provider 
of the TA, and a narrative description of 
how the TA will enhance their capacity 
to provide greater community 
development impact. Capacity 
enhancements may address a range of 
activities including, but not limited to, 
improvement of underwriting and 
portfolio management, development of 
outreach and training strategies to 
enhance product delivery, and tools that 
allow the Applicant to assess the impact 
of its activities in its community. 

Eligible TA grant uses include, but are 
not limited to, the following: (i) 
acquiring consulting services; (ii) paying 
staff salary for the limited purposes of 
completing tasks and/or fulfilling 
functions that are otherwise eligible TA 
grant uses through this NOFA; (iii) 
acquiring/enhancing technology items, 
including computer hardware, software 
and Internet connectivity; and (iv) 
acquiring training for staff or 
management. 

The Fund will not consider requests 
for TA grants under this NOFA for 
expenses that, in the determination of 
the Fund, are deemed to be ongoing 
operating expenses rather than non-
recurring expenses. The Fund will 
consider requests for use of TA grant 
funds to pay for staff salary only when 
the Applicant demonstrates, to the 
Fund’s satisfaction, that: (i) the staff 
salary relates directly to building the 
Applicant’s capacity to serve its Target 
Market; (ii) the proposed staff time to be 
paid for by the TA grant will be used for 
a non-recurring activity that will build 
the Applicant’s capacity to achieve its 
objectives as set forth in its 
Comprehensive Business Plan; (iii) the 
proposed capacity-building activity 
would otherwise be contracted to a 
consultant or not be undertaken; and 
(iv) the staff person assigned to the 
proposed task has the competence to 
successfully complete the activity. 

C. Notice of Award; Assistance 
Agreement: Each Awardee under this 
NOFA must sign a Notice of Award (for 
further information, see Section VI.A, 
below) and an Assistance Agreement 
(see Section VI.B, below) prior to 
disbursement by the Fund of award 
proceeds. The Notice of Award and the 
Assistance Agreement contain the terms 
and conditions of the award. 

III. Eligibility Information

A. Eligible Applicants 

The Interim Rule specifies the 
eligibility requirements that each 
Applicant must meet in order to be 
eligible to apply for assistance under 
this NOFA. The following sets forth 
additional detail and dates that relate to 
the submission of applications under 
this NOFA: 

1. Applicant Categories: All 
Applicants for FA Component awards 
must meet the criteria for one of the 
following two categories of CDFIs:
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Applicant category Criteria What can it apply for? 

Category I/small and/or Emerging 
CDFA Assistance (SECA).

A Category I/SECA Applicant is a CDFI that: ............................. A Category I/SECA Applicant may re-
quest up to and including $300,000 
in FA funds, plus any amount of TA 
funds otherwise allowed under 
NOFA. 

Has total assets as of December 31, 2004 as follows:.
•Insured Depository Institutions and Depository Institution Hold-

ing Companies: up to $100 million.
•Insured Credit Unions: up to $10 million.
•Venture capital funds: up to $10 million.
• Other CDFIs: up to $5 million OR.
Began operations on or after February 24, 2000 AND.
Prior to the application deadline under this NOFA, has not 

been selected to receive an excess of $300,000 in FA 
award(s) in the aggregate from the CDFI Program or Native 
Initiatives Funding Programs.

Category II/core and sustainable CDF 
assistance (Core).

A Category II/Core Applicant is a CDFI that meets all other eli-
gibility requirements described in this NOFA.

A Category II/Core Applicant may re-
quest up to and including $2 million 
in FA funds only or a combination 
of FA and TA funds. 

Please Note: any Applicant, regardless 
of size, years in operation, or prior Fund 
awards, that requests FA funding in 
excess of $300,000 is classified as a 
Category II/Core Applicant. 

For the purposes of this NOFA, the 
term ‘‘began operations’’ is defined as 
the month and year in which the 
Applicant first incurred operating 
expenses of any type. Also, for purposes 
of this NOFA, the term ‘‘Native 
Initiatives Funding Programs’’ refers to 
the following programs administered by 
the Fund: the Native American CDFI 
Technical Assistance (NACTA) 
Component of the CDFI Program, the 
Native American CDFI Development 
(NACD) Program, the Native American 
Technical Assistance (NATA) 
Component of the CDFI Program, and 
the Native American CDFI Assistance 
(NACA) Program. 

The Fund will evaluate, rank and 
make awards to Category I/SECA 
Applicants separately from Category II/
Core Applicants. 

2. CDFI Certification: For purposes of 
this NOFA, eligible Applicants include: 

(a) Any certified CDFI whose 
certification has not expired and/or that 
has not been notified by the Fund that 
its certification has been terminated. 
Each such Applicant must submit a 
‘‘Certification of Material Change Form’’ 
to the Fund not later than January 14, 
2005, in accordance with the 
instructions on the Fund’s Web site at 
http://www.cdfifund.gov. Failure to 
timely submit said form may result in 
the Fund deeming the funding 
application fatally incomplete and 
rejecting the funding application 
without further review. Please Note: the 
Fund provided a number of CDFIs with 
certifications expiring in 2003 through 
2005 with written notification that their 

certifications had been extended. The 
Fund will consider the extended 
certification date (the later date) to 
determine whether those CDFIs meet 
this eligibility requirement; or

(b) Any Applicant from which the 
Fund receives a complete CDFI 
certification application no later than 
January 14, 2005, evidencing that the 
Applicant can be certified as a CDFI. 
Applicants may obtain CDFI 
certification applications through the 
Fund’s Web site at http://
www.cdfifund.gov. Applications for 
certification must be submitted as 
instructed in the application form. 

3. Prior Awardees: Applicants must be 
aware that success in a prior round of 
any of the Fund’s programs is not 
indicative of success under this NOFA. 
Prior awardees are eligible to apply 
under this NOFA, except as follows: 

(a) Non-certified Applicants. Any 
entity that has received a Notice of 
Award from the Fund for a prior 
funding round of the CDFI Program or 
the Native Initiatives Funding Programs, 
but that has not submitted a CDFI 
certification application nor been 
certified as a CDFI, is not eligible to 
receive funding under this NOFA (see 
Section III.A.2, above). 

(b) $5 Million Funding Cap. The Fund 
is generally prohibited from obligating 
more than $5 million in assistance, in 
the aggregate, to any one organization 
and its Subsidiaries and Affiliates 
during any three-year period. For the 
purposes of this NOFA, the period 
extends back three years from the date 
that the Fund signs a Notice of Award 
issued to an Awardee under this NOFA. 

(c) Failure to Meet Reporting 
Requirements. The Fund will not 
consider an application submitted by an 
Applicant if that Applicant, or an entity 

that Controls the Applicant, is 
Controlled by the Applicant, or shares 
common management officials with the 
Applicant (as determined by the Fund), 
is a prior Fund Awardee or allocatee 
under any Fund program and is not 
current on the reporting requirements 
set forth in any previously executed 
assistance, allocation or award 
agreement(s) with the Fund, as of the 
application deadline of this NOFA. 
Please note that the Fund only 
acknowledges the receipt of reports that 
are complete. As such, incomplete 
reports or reports that are deficient of 
required elements will not be 
recognized as having been received. 

(d) Pending Resolution of 
Noncompliance. If (i) an Applicant is a 
prior Awardee or allocatee under any 
Fund program and has submitted 
complete and timely reports to the Fund 
that demonstrate noncompliance with a 
previous assistance, award or allocation 
agreement, and (ii) the Fund has yet to 
make a final determination as to 
whether the entity is in default of its 
previous assistance, award or allocation 
agreement, then the Fund will consider 
the Applicant’s application under this 
NOFA pending full resolution, in the 
sole determination of the Fund, of the 
instance of noncompliance. Further, if 
(i) another entity that Controls the 
Applicant, is Controlled by the 
Applicant, or shares common 
management officials with the 
Applicant (as determined by the Fund) 
is a prior Fund Awardee or allocatee 
and such entity has submitted complete 
and timely reports to the Fund that 
demonstrate noncompliance with a 
previous assistance, award or allocation 
agreement, and (ii) the Fund has yet to 
make a final determination as to 
whether the entity is in default of its 
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previous assistance award or allocation 
agreement, then the Fund will consider 
the Applicant’s application under this 
NOFA pending full resolution, in the 
sole determination of the Fund, of the 
instance of noncompliance. 

(e) Default Status. The Fund will not 
consider an application submitted by an 
Applicant that is a prior Fund Awardee 
or allocatee under any Fund program if, 
as of the application deadline of this 
NOFA, the Fund has made a final 
determination that such Applicant is in 
default of a previously executed 
assistance, award or allocation 
agreement(s) and the Fund has provided 
written notification of such 
determination to such Applicant. 
Further, an entity is not eligible to apply 
for an award pursuant to this NOFA if, 
as of the application deadline, (i) the 
Fund has made a final determination 
that another entity that Controls the 
Applicant, is Controlled by the 
Applicant, or shares common 
management officials with the 
Applicant (as determined by the Fund) 
is a prior Fund Awardee or allocatee 
under any Fund program and that has 
been determined by the Fund to be in 
default of a previously executed 
assistance award or allocation 
agreement(s), and (ii) the Fund has 
provided written notification of such 
determination to the defaulting entity.

(f) Termination in Default. The Fund 
will not consider an application 
submitted by an Applicant that is a 
prior Fund Awardee or allocatee under 
any Fund program if, within the 12-
month period prior to the application 
deadline of this NOFA, the Fund has 
made a final determination that such 
Applicant’s prior award or allocation 
terminated in default of the assistance, 
award or allocation agreement and the 
Fund has provided written notification 
of such determination to such 
Applicant. Further, an entity is not 
eligible to apply for an award pursuant 
to this NOFA if, within the 12-month 
period prior to the application deadline 
of this NOFA, (i) the Fund has made a 
final determination that another entity 
that Controls the Applicant, is 
Controlled by the Applicant, or shares 
common management officials with the 
Applicant (as determined by the Fund), 
is a prior Fund Awardee or allocatee 
under any Fund program whose award 
or allocation terminated in default of the 
assistance, award or allocation 
agreement, and (ii) the Fund has 
provided written notification of such 
determination to the defaulting entity. 

(g) Undisbursed Balances. The Fund 
will not consider an application 
submitted by an Applicant that is a 
prior Fund Awardee under any Fund 

program if the Applicant has a balance 
of undisbursed funds (defined below) 
under said prior award(s), as of the 
application deadline of this NOFA. 
Further, an entity is not eligible to apply 
for an award pursuant to this NOFA if 
another entity that Controls the 
Applicant, is Controlled by the 
Applicant or shares common 
management officials with the 
Applicant (as determined by the Fund), 
is a prior Fund Awardee under any 
Fund program, and has a balance of 
undisbursed funds under said prior 
award(s), as of the application deadline 
of this NOFA. In the case where another 
entity Controls the Applicant, is 
Controlled by the Applicant or shares 
common management officials with the 
Applicant (as determined by the Fund), 
is a prior Fund Awardee under any 
Fund program, and has a balance of 
undisbursed funds under said prior 
award(s), as of the application deadline 
of this NOFA, the Fund will include the 
combined awards of the Applicant and 
such Affiliates when calculating the 
amount of undisbursed funds. For the 
purposes of this section, ‘‘undisbursed 
funds’’ is defined as (i) in the case of 
prior Bank Enterprise Award (BEA) 
Program award(s), any balance of award 
funds equal to or greater than five (5) 
percent of the total prior BEA Program 
award(s) for which a BEA award 
agreement has been fully executed that 
remains undisbursed more than three 
(3) years after the end of the calendar 
year in which the Fund signed an award 
agreement with the BEA awardee, and 
(ii) in the case of prior CDFI Program or 
other Fund program award(s), any 
balance of award funds equal to or 
greater than five (5) percent of the total 
prior award(s) for which an Assistance 
Agreement has been fully executed that 
remains undisbursed more than two (2) 
years after the end of the calendar year 
in which the Fund signed an Assistance 
Agreement with the Awardee. 
‘‘Undisbursed funds’’ does not include 
(i) tax credit allocation authority 
allocated through the New Markets Tax 
Credit Program; (ii) any award funds for 
which the Fund received a full and 
complete disbursement request from the 
Awardee as of the application deadline 
of this NOFA; (iii) any award funds for 
an award that has been terminated, 
expired, rescinded or deobligated by the 
Fund; and (iv) any award funds for an 
award that does not have a fully 
executed assistance or award agreement. 
The Fund strongly encourages 
Applicants requesting disbursements 
from prior awards to provide the Fund 
with a complete disbursement request at 

least 10 business days prior to the 
application deadline of this NOFA. 

(h) Contact the Fund. Accordingly, 
Applicants that are prior Awardees are 
advised to: (i) comply with 
requirements specified in assistance, 
award and/or allocation agreement(s), 
and (ii) contact the Fund to ensure that 
all necessary actions are underway for 
the disbursement of any outstanding 
balance of said prior award(s). All 
outstanding reports, compliance or 
disbursement questions should be 
directed to the Grants Management and 
Compliance Manager by e-mail at 
gmc@cdfi.treas.gov; by telephone at 
(202) 622–8226; by facsimile at (202) 
622–6453; or by mail to CDFI Fund, 601 
13th Street, NW., Suite 200 South, 
Washington, DC 20005. The Fund will 
respond to Applicants’ reporting, 
compliance or disbursement questions 
between the hours of 9 a.m. and 5 p.m. 
ET, starting the date of the publication 
of this NOFA through February 22, 2005 
(2 business days before the application 
deadline). The Fund will not respond to 
Applicants’ reporting, compliance or 
disbursement phone calls or e-mail 
inquiries that are received after 5 p.m. 
on February 22, 2005, until after the 
funding application deadline of 
February 24, 2005. 

(i) Entities that submit applications 
together with Affiliates; applications 
from common enterprises: As part of the 
award application review process, the 
Fund considers whether Applicants are 
Affiliates, as such term is defined in the 
Interim Rule. If an Applicant and its 
Affiliates wish to submit award 
applications, they must do so 
collectively, in one application; an 
Applicant and its Affiliates may not 
submit separate award applications. If 
Affiliated entities submit multiple 
applications, the Fund reserves the right 
either to reject all such applications 
received or to select a single application 
as the only one that will be considered 
for an award. For purposes of this 
NOFA, in addition to assessing whether 
Applicants meet the definition of the 
term ‘‘Affiliate’’ found in the Interim 
Rule, the Fund will consider: (i) 
whether the activities described in 
applications submitted by separate 
entities are, or will be, operated or 
managed as a common enterprise that, 
in fact or effect, could be viewed as a 
single entity; and (ii) whether the 
business strategies and/or activities 
described in applications submitted by 
separate entities are so closely related 
that, in fact or effect, they could be 
viewed as substantially identical 
applications. In such cases, the Fund 
reserves the right either to reject all 
applications received from all such 
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entities or to select a single application 
as the only one that will be considered 
for an award. 

4. Limitation on FA Awards: An 
Applicant may receive only one FA 
award through either the FA Component 
or the Native American CDFI Assistance 
(NACA) Program in the same funding 
year. An Applicant may apply under 
both the FA Component and the NACA 
Program, but will not be selected for 
funding under both. A FA Component 
Applicant, its Subsidiaries or Affiliates 
also may apply for and receive: (i) a tax 
credit allocation through the New 
Markets Tax Credit (NMTC) Program, 
but only to the extent that the activities 
approved for FA Component awards are 
different from those activities for which 
the Applicant receives a NMTC Program 
allocation; (ii) an award through the 
BEA Program (subject to certain 
limitations; refer to the Interim Rule at 
12 CFR 1805.102); and (iii) an award 
through the TA Component of the CDFI 
Program or the Native Initiatives 
Funding Programs, but only to the 
extent that the activities approved for a 
FA award are different from those for 
which the Applicant receives a TA or a 
Native Initiatives Funding Program 
award.

5. Other Targeted Populations: Other 
Targeted Populations are defined as 
identifiable groups of individuals in the 
Applicant’s service area for which there 
exists a strong basis in evidence that 
they lack access to loans, Equity 
Investments and/or Financial Services. 
The Fund has determined that there is 
strong basis in evidence that the 
following groups of individuals lack 
access to loans, Equity Investments and/
or Financial Services on a national 
level: Blacks or African Americans, 
Native Americans or American Indians, 
and Hispanics or Latinos. In addition, 
for purposes of this NOFA, the Fund has 
determined that there is a strong basis 
in evidence that Alaska Natives residing 
in Alaska, Native Hawaiians residing in 
Hawaii, and Other Pacific Islanders 
residing in other Pacific Islands, lack 
adequate access to loans, Equity 
Investments or Financial Services. An 
Applicant designating any of the above-
cited Other Targeted Populations is not 
required to provide additional narrative 
explaining the Other Targeted 
Population’s lack of adequate access to 
loans, Equity Investments or Financial 
Services. Additionally, the Fund 
recognizes that there may be other such 
groups for which there is strong basis in 
evidence that they lack access to loans, 
Equity Investments and/or Financial 
Services. Such groups may be 
identified, and evidence of such lack of 
access may be provided, in the Market 

Need section of the application 
associated with this NOFA, and the 
application for CDFI certification (if not 
identified in the Target Market of a 
currently certified CDFI). 

For purposes of this NOFA, the Fund 
will use the following definitions, set 
forth in the Office of Management and 
Budget (OMB) Notice, Revisions to the 
Standards for the Classification of 
Federal Data on Race and Ethnicity 
(October 30, 1997), as amended and 
supplemented: 

(a) American Indian, Native American 
or Alaska Native: A person having 
origins in any of the original peoples of 
North and South America (including 
Central America) and who maintains 
tribal affiliation or community 
attachment; 

(b) Black or African American: A 
person having origins in any of the 
black racial groups of Africa (terms such 
as ‘‘Haitian’’ or ‘‘Negro’’ can be used in 
addition to ‘‘Black or African 
American’’); 

(c) Hispanic or Latino: A person of 
Cuban, Mexican, or Puerto Rican, South 
or Central American or other Spanish 
culture or origin, regardless of race (the 
term ‘‘Spanish origin’’ can be used in 
addition to ‘‘Hispanic or Latino’’); and 

(d) Native Hawaiian: A person having 
origins in any of the original peoples of 
Hawaii; and 

(e) Other Pacific Islander: A person 
having origins in any of the original 
peoples of Guam, Samoa or other Pacific 
Islands. 

For further detail, please visit the 
Fund’s Web site at http://
www.cdfifund.gov, under Certification/
Supplemental Information. 

B. Matching Funds 
1. Matching Funds Requirements in 

General: Applicants responding to this 
NOFA must obtain non-Federal 
matching funds from sources other than 
the Federal government on the basis of 
not less than one dollar for each dollar 
of FA funds provided by the Fund 
(matching funds are not required for TA 
grants). Matching funds must be at least 
comparable in form and value to the FA 
award provided by the Fund (for 
example, if an Applicant seeks an FA 
grant from the Fund, the Applicant must 
obtain matching funds through grant(s) 
from non-Federal sources that are at 
least equal to the amount requested 
from the Fund). Funds used by an 
Applicant as matching funds for a prior 
FA award under the CDFI Program or 
under another Federal grant or award 
program cannot be used to satisfy the 
matching funds requirement of this 
NOFA. If an Applicant seeks to use as 
matching funds monies received from 

an organization that was a prior 
Awardee under the CDFI Program, the 
Fund will deem such funds to be 
Federal funds, unless the funding entity 
establishes to the reasonable satisfaction 
of the Fund that such funds do not 
consist, in whole or in part, of CDFI 
Program funds or other Federal funds. 
For the purposes of this NOFA, BEA 
Program awards are not deemed to be 
Federal funds and are eligible as 
matching funds. 

2. Matching Funds Requirements Per 
Applicant Category: Due to funding 
constraints and the desire to quickly 
deploy Fund dollars, the Fund will not 
consider for an FA award any Applicant 
that does not demonstrate any matching 
funds committed or in-hand as of the 
application deadline under this NOFA. 
Specifically, FA Applicants must meet 
the following matching funds 
requirements: 

(a) Category I/SECA Applicants: The 
Fund expects Category I/SECA 
Applicants to demonstrate eligible 
matching funds equal to no less than 30 
percent of the amount of the FA award 
requested in-hand or firmly committed 
as of the application deadline. Matching 
funds in-hand (received) or firm 
commitments for matching funds made, 
on or after January 1, 2003, and on or 
before April 30, 2006, will be 
considered when determining matching 
funds eligibility. The Fund reserves the 
right to rescind all or a portion of an FA 
award and re-allocate the rescinded 
award amount to other qualified 
Applicant(s), if an Applicant fails to 
obtain in-hand the required matching 
funds by April 30, 2006 (with required 
documentation of such receipt received 
by the Fund not later than May 12, 
2006, or to grant an extension of such 
matching funds deadline for specific 
Applicants selected to receive FA, if the 
Fund deems it appropriate. For any 
Applicant that demonstrates that it has 
less than 100 percent of matching funds 
in-hand or firmly committed as of the 
application deadline, the Fund will 
evaluate the Applicant’s ability to raise 
the remaining matching funds by April 
30, 2006. 

(b) Category II/Core Applicants: The 
Fund expects that FA award amounts 
will not exceed 100 percent of eligible 
matching funds demonstrated in the 
application as in-hand or firmly 
committed as of the application 
deadline. Matching funds in-hand 
(received) or firm commitments for 
matching funds made on or after 
January 1, 2003, and on or before April 
30, 2006, will be considered when 
determining matching funds eligibility. 
The Fund reserves the right to rescind 
all or a portion of an FA award and re-
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allocate the rescinded award amount to 
other qualified Applicant(s), if an 
Applicant fails to obtain in-hand the 
required matching funds by April 30, 
2006 (with required documentation of 
such receipt received by the Fund not 
later than May 12, 2006), or to grant an 
extension of such matching funds 
deadline for specific Applicants 
selected to receive FA, if the Fund 
deems it appropriate. 

3. Matching Funds Terms Defined. 
For purposes of this NOFA, ‘‘matching 
funds in-hand’’ means that the 
Applicant has actually received the 
matching funds and has documentation 
(such as a copy of a check) to evidence 
such receipt; ‘‘firm commitment for 
matching funds’’ means that the 
Applicant has entered into or received 
a legally binding commitment from the 
matching funds source that the 
matching funds have been committed to 
be disbursed to the Applicant and the 
Applicant has documentation (such as a 
copy of a loan agreement, promissory 
note or grant agreement) to evidence 
such firm commitment. The Fund 
encourages Applicants to review the 
Interim Rule at 12 CFR 1805.500 et seq. 
and guidance materials on the Fund’s 
Web site for more information on 
eligible matching funds.

4. Special Rule for Insured Credit 
Unions. Please note that the Interim 
Rule allows an Insured Credit Union to 
use retained earnings to serve as 
matching funds for an FA grant in an 
amount equal to: (i) The increase in 
retained earnings that have occurred 
over the Applicant’s most recent fiscal 
year; (ii) the annual average of such 
increases that have occurred over the 
Applicant’s three most recent fiscal 
years; or (iii) the entire retained 
earnings that have been accumulated 
since the inception of the Applicant or 
such other financial measure as may be 
specified by the Fund. For purposes of 
this NOFA, if option (iii) is used, the 
Applicant must increase its member 
and/or non-member shares or total loans 
outstanding by an amount that is equal 
to the amount of retained earnings that 
is committed as matching funds. This 
amount must be raised by April 30, 
2006, and will be based on amounts 
reported in the Applicant’s Audited or 
Reviewed Financial Statements or 
NCUA Form 5300 Call Report. 

IV. Application and Submission 
Information 

A. Form of Application Submission 

Applicants may submit applications 
under this NOFA either (i) partially 
electronically (via an Internet-based 
application) and partially in paper form 

or (ii) entirely in paper form. 
Applications sent by facsimile will not 
be accepted. Detailed application 
content requirements are found in the 
application related to this NOFA which 
may be found at the Fund’s Web site, 
http://www.cdfifund.gov. In order to 
expedite application review, the Fund 
requires advance notification for 
applications submitted entirely in paper 
form ((ii), above). If an applicant is 
unable to submit a partially electronic 
and partially paper application, it must 
submit to the Fund a request for a 
complete paper application using the 
FA Component Paper Application 
Notification Form; the request must be 
received by the Fund no later than 5 
p.m. ET on February 11, 2005. The 
Paper Application Notification Form 
may be obtained from the Fund’s Web 
site at http://www.cdfifund.gov or the 
form may be requested by e-mail to 
paper_request@cdfi.treas.gov or by 
facsimile to (202) 622–7754. The 
completed Paper Application 
Notification Form should be directed to 
the Fund’s Chief Information Officer 
and must be sent by facsimile to (202) 
622–7754. 

B. Paper Applications 
The Fund will send paper application 

materials to Applicants that are unable 
to download them from the Web site. To 
have application materials sent to you, 
contact the Fund by telephone at (202) 
622–6355; by e-mail at 
cdfihelp@cdfi.treas.gov; or by facsimile 
at (202) 622–7754. These are not toll 
free numbers. 

C. Application Content Requirements 
Detailed application content 

requirements are found in the FY 2005 
application and guidance. Please note 
that, pursuant to OMB guidance (68 FR 
38402), each Applicant must provide, as 
part of its application submission, a Dun 
and Bradstreet Data Universal 
Numbering System (DUNS) number. In 
addition, each application must include 
a valid and current Employer 
Identification Number (EIN), with a 
letter or other documentation from the 
Internal Revenue Service (IRS) 
confirming the Applicant’s EIN. 
Incomplete applications will be rejected 
and returned to the sender. 

D. MyCDFIFund Accounts 
All Applicants must register User and 

Organization accounts in myCDFIFund, 
the Fund’s Internet-based interface. 
Applicants must be registered as both a 
User and an Organization in 
myCDFIFund as of the application 
deadline in order to be considered to 
have submitted a complete application. 

As myCDFIFund is the Fund’s primary 
means of communication with 
Applicants and Awardees, organizations 
must make sure that they update the 
contact information in their 
myCDFIFund accounts. For more 
information on myCDFIFund, please see 
the ‘‘Frequently Asked Questions’’ link 
posted at https://www.cdfifund.gov/
myCDFI/Help/Help.asp. 

E. Application Submission Dates and 
Times; Addresses 

Applicants must submit all materials 
described in and required by the 
application by the applicable deadline. 
Applicants will not be afforded an 
opportunity to provide any missing 
materials or documentation after the 
deadline. 

1. Electronic Submissions: Electronic 
submission of certain parts of the 
application (as described in the 
application) must be received by the 
Fund via the Applicant’s myCDFIFund 
account and in accordance with the 
instructions provided on the Fund’s 
Web site, by 5 p.m. ET on February 24, 
2005. In addition, the required paper 
portions of the application (including 
the original signature page, a DUNS 
number, a letter or other documentation 
from the Internal Revenue Service 
confirming the Applicant’s EIN, and all 
other required paper portions) must be 
received at the address set forth below 
by 5 p.m. ET on February 24, 2005. 
Paper portions of the application must 
be sent to: CDFI Fund Grants 
Management and Compliance Manager, 
FA Component, Bureau of Public Debt, 
200 Third Street, Room 10, Parkersburg, 
WV 26101. The telephone number to be 
used in conjunction with overnight 
delivery or mailings to this address is 
(304) 480–5450. Paper portions received 
in the Fund’s offices will be rejected 
and returned to the sender. Paper 
portions must be submitted in the 
format and number of copies specified 
in the application instructions. 

2. Paper submissions: A complete 
paper application must be received at 
the address set forth below by 5 p.m. ET 
on February 24, 2005, and must include 
an original signature page (which 
includes a DUNS number), a letter or 
other documentation from the Internal 
Revenue Service confirming the 
Applicant’s EIN, and all other required 
paper attachments. Paper applications 
must be submitted in the format and 
with the number of copies specified in 
the application instructions. Paper 
applications must be sent to: CDFI Fund 
Grants Management and Compliance 
Manager, FA Component, Bureau of 
Public Debt, 200 Third Street, Room 10, 
Parkersburg, WV 26101. The telephone 

VerDate jul<14>2003 17:32 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00109 Fmt 4703 Sfmt 4703 E:\FR\FM\10NON1.SGM 10NON1



65252 Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Notices 

number to be used in conjunction with 
overnight delivery or mailings to this 
address is (304) 480–5450. Paper 
applications received in the Fund’s 
offices will be rejected and returned to 
the sender.

1. Late Delivery: The Fund will not 
grant exceptions or waivers for late 
delivery of documents including, but 
not limited to, late delivery that is 
caused by third parties such as the 
United States Postal Service, couriers or 
overnight delivery services. 

D. Intergovernmental Review 

Not applicable. 

E. Funding Restriction 

For allowable uses of FA award 
proceeds, please see the Interim Rule at 
12 CFR 1805.301. 

V. Application Review Information 

A. Criteria 
The Fund will evaluate each 

application using numeric scores with 
respect to the following three sections: 

1. Market Need and Community 
Development Performance Section, 
including an evaluation of Market Need, 
Product Design and Implementation 
Strategy, and Community Development 
Performance/Impact: 

(a) Market Need: including: (i) The 
Applicant’s understanding of its market 
and its current and prospective 
customers; (ii) the extent of economic 
distress within the designated 
Investment Area(s), including economic 
distress caused by severe natural 
disasters in an Investment Area(s) that 
has been declared to be a Major Disaster 
area by the Federal Emergency 
Management Agency (see http://
www.fema.gov) or an equivalent State or 
local agency, or the extent of need 

within the designated Targeted 
Population(s); (iii) the extent of need for 
Equity Investments, loans, Development 
Services, and Financial Services within 
the designated Target Market; (iv) the 
extent of demand within the Target 
Market for the Applicant’s products and 
services; and (v) the Applicant’s 
business strategy for addressing demand 
through its Equity Investments, loans, 
Development Services, and Financial 
Services. The Fund, in its sole 
discretion, may reduce the score and/or 
amount of funding of an Applicant that 
serves a Target Market that is well 
served by one or more other CDFIs that 
have received awards from the Fund if 
the Applicant, in the Fund’s 
determination, does not adequately 
demonstrate a distinct market niche not 
served by other local CDFIs. 

(i) Priority points for Hot Zones: The 
Fund will award priority points in the 
Market Need subsection as follows:

If the Applicant projects that the following percentage of its activities will be in one or more Hot Zones 
Then it will receive

the following percentage
of priority points 

75 percent or more ......................................................................................................................................................... 100 percent. 
50 percent to less than 75 percent ................................................................................................................................ 75 percent. 
25 percent to less than 50 percent ................................................................................................................................ 50 percent. 
10 percent to less than 25 percent ................................................................................................................................ 25 percent. 

For purposes of this NOFA, Hot Zones 
are subsets of Investment Areas that are 
identified and further described (along 
with the Fund’s methodology for Hot 
Zone designation) at the Fund’s Web 
site at http://www.cdfifund.gov. 

(ii) Priority points for severe economic 
distress and unmet need in non-
Metropolitan markets: The Fund will 
award priority points in the Market 
Need subsection to an Applicant that 
proposes to deploy a substantial 
majority of the requested FA award in 

one or more non-Metropolitan markets 
in which it demonstrates quantitative 
and/or qualitative evidence of severe 
economic distress and unmet need for 
Financial Products and Financial 
Services. The Priority Points will be 
allocated as follows:

If the Applicant projects that the following percentage of its activities will be in one or markets meeting the criteria 
in this sub-section 

Then it will receive
the following percentage

of priority points 

75 percent or more ......................................................................................................................................................... 100 percent. 
50 percent to less than 75 percent ................................................................................................................................ 75 percent. 
25 percent to less than 50 percent ................................................................................................................................ 50 percent. 
10 percent to less than 25 percent ................................................................................................................................ 25 percent. 

(b) Product Design and 
Implementation Strategy: including: (i) 
An assessment of the Applicant’s 
products and services, marketing and 
outreach efforts, and delivery strategy 
(including the Applicant’s track record 
in community development and serving 
the Target Market); (ii) the extent to 
which the Applicant will provide 
products that meet key community 
development needs; and (iii) the extent, 
quality and nature of coordination with 
other Financial Service providers, 
government agencies, and other key 
community development participants. 

(c) Community Development 
Performance/Impact: including: (i) The 
Applicant’s track record and the 
likelihood of its projections for 
community development impact, 
including the extent to which the 
Applicant will concentrate its activities 
on serving its Target Market, and the 
extent to which the activities proposed 
in the Comprehensive Business Plan 
will expand economic opportunities or 
promote community development 
within the designated Target Market; (ii) 
likely effectiveness of the proposed use 
of Fund dollars, including the 
following: (A) an evaluation of the 

Applicant’s effective use of prior Fund 
awards; (B) the Applicant’s need for the 
requested FA award to achieve the 
activities proposed in its application; 
and (C) the impact of the Applicant’s 
projected activities; and (iii) the 
Applicant’s track record and projected 
level of deployment of resources in the 
form of Financial Products. 

(d) Additional considerations: (i) in 
the case of an Applicant that has 
previously received funding from the 
Fund through the BEA Program, CDFI 
Program, the NACD Program, the 
NACTA Program or the NACA Program, 
the Fund will consider the extent and 
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effectiveness to which the Applicant has 
used such prior assistance from the 
Fund and the community development 
impact that will be created with new 
Fund assistance over and above benefits 
created by prior Fund assistance. (ii) the 
Fund will take into consideration the 
Community Reinvestment Act (CRA) 
rating of any Applicant that is an 
Insured Depository Institution or 
Depository Institution Holding 
Company. The Fund will not approve a 
FA award to any Applicant that does 
not currently have at least a 
‘‘Satisfactory’’ CRA rating. 

2. Management and Underwriting 
Section, including an evaluation of: 

(a) Portfolio quality: the Applicant’s 
underwriting and portfolio quality; 

(b) Management controls: risk 
mitigation strategies and financial 
management; and

(c) Management team: The capacity, 
skills and experience of the Applicant’s 
management team as appropriate to 
deliver the proposed products and 
services and manage compliance with 
the Fund’s reporting requirements. An 
Applicant’s performance in reporting on 
prior awards with the Fund will be 
considered in evaluating management. 

3. Financial Health and Viability 
Section, including an evaluation of: 

(a) Financial track record: The 
Applicant’s liquidity and other elements 
of financial strength, including earnings 
and capital adequacy; 

(b) Financial projections: The 
Applicant’s projected financial health, 
including its ability to raise operating 
support from sources other than the 
Fund, and its capitalization strategy; 
and 

(c) Safety and Soundness: The Fund 
will not approve a FA award to any 
Insured Credit Union (other than a 
State-Insured Credit Union) or Insured 
Depository Institution Applicant that 
has a CAMEL rating that is higher than 
a ‘‘3’’ or for which its Appropriate 
Federal Banking Agency indicates it has 
safety and soundness concerns, unless 
the Appropriate Federal Banking 
Agency asserts, in writing, that: (i) An 
upgrade to a CAMEL 3 rating or better 
(or other improvement in status) is 
imminent and such upgrade is expected 
to occur not later than September 30, 
2005 or within such other time frame 
deemed acceptable by the Fund, or (ii) 
the safety and soundness condition of 
the Applicant is adequate to undertake 
the activities for which the Applicant 
has requested a FA award and the 
obligations of an Assistance Agreement 
related to such a FA award. 

B. Review and Selection Process 

All applications will be reviewed for 
eligibility and completeness. To be 
complete, the application must contain, 
at a minimum, all information described 
as required in the application form. An 
incomplete application will be rejected 
as incomplete and returned to the 
sender. The application of an Applicant 
that does not meet the eligibility 
requirements will be rejected. 

If determined to be eligible and 
complete, the Fund will conduct the 
substantive review of each application 
in accordance with the criteria and 
procedures described in the Interim 
Rule, this NOFA and the application 
and guidance. Each application will be 
reviewed and scored by multiple 
readers. Readers may include Fund staff 
and other experts in community 
development finance. As part of the 
review process, the Fund may contact 
the Applicant by telephone or through 
an on-site visit for the purpose of 
obtaining clarifying or confirming 
application information. The Applicant 
may be required to submit additional 
information to assist the Fund in its 
evaluation process. Such requests must 
be responded to within the time 
parameters set by the Fund. 

Category I/SECA and Category II/Core 
Applicants will be ranked separately. 

(i) Under Category I/SECA, the Market 
Need and Community Development 
Performance section will account for 50 
percent of the available points while the 
Management and Underwriting section 
and the Financial Health and Viability 
section will each account for 25 percent 
of the available points. Category I/SECA 
Applicants will be ranked based on the 
total scores of all three sections added 
together. 

(ii) Category II/Core Applicants must 
receive a score in both the Management 
and Underwriting Section and the 
Financial Health and Viability Section 
that is equal to 50 percent of the 
available points in each of those 
sections to be considered for funding. 
For Category II/Core Applicants that 
exceed this threshold, the Fund will use 
the Market Need and Community 
Development Performance scores to 
rank Applicants for selection for 
funding. 

For all applicants, the Fund will 
award funding in the order of the 
ranking. 

The Fund will consider the 
institutional and geographic diversity of 
Applicants in making its funding 
decisions. 

In the case of an Applicant that has 
previously received funding from the 
Fund through any Fund program, the 

Fund will consider and will deduct 
points for: (i) The Applicant’s 
noncompliance with any active award 
or award that terminated in calendar 
year 2004 (meaning the last fiscal year 
end on which the Awardee reported was 
in calendar year 2004), in meeting its 
performance goals, financial soundness 
covenants (if applicable), reporting 
deadlines and other requirements set 
forth in the assistance or award 
agreement(s) with the Fund during the 
Applicant’s two complete fiscal years 
prior to the application deadline of this 
NOFA (generally FY 2003 and 2004); 
and (ii) the Applicant’s failure to make 
timely loan payments to the Fund 
during the Applicant’s two complete 
fiscal years prior to the application 
deadline of this NOFA (if applicable). 
Additionally, the Fund may take into 
account performance on any prior 
Assistance Agreement as part of the 
overall assessment of the Applicant’s 
ability to carry out its Comprehensive 
Business Plan. All outstanding reports 
or compliance questions should be 
directed to the Grants Management and 
Compliance Manager by e-mail at 
gmc@cdfi.treas.gov; by telephone at 
(202) 622–8226; by facsimile at (202) 
622–6453; or by mail to CDFI Fund, 601 
13th Street, NW., Suite 200 South, 
Washington, DC 20005. The Fund will 
respond to reporting or compliance 
questions between the hours of 9 a.m. 
and 5 p.m. ET, starting the date of the 
publication of this NOFA through 
February 22, 2005. The Fund will not 
respond to reporting or compliance 
phone calls or e-mail inquiries that are 
received after 5 p.m. on February 22, 
2005 until after the funding application 
deadline of February 24, 2005.

The Fund will make a final funding 
determination based on the Applicant’s 
file, reviewer scores and 
recommendations, and the amount of 
funds available. In the case of Insured 
CDFIs, the Fund will take into 
consideration the views of the 
Appropriate Federal Banking Agencies; 
in the case of State-Insured Credit 
Unions, the Fund may consult with the 
appropriate State banking agencies (or 
comparable entity). 

Each Applicant will be informed of 
the Fund’s award decision either 
through a Notice of Award if selected 
for an award (see Notice of Award 
section, below) or written declination if 
not selected for an award. All 
Applicants that are not selected for 
awards based on reasons other than 
completeness or eligibility issues will be 
provided a written debriefing on the 
strengths and weaknesses of their 
applications. This feedback will be 
provided in a format and within a 
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timeframe to be determined by the 
Fund, based on available resources. The 
Fund will notify Awardees by e-mail 
using the addresses maintained in the 
Awardee’s myCDFIFund account (postal 
mailings will be used only in rare 
cases). 

The Fund reserves the right to change 
its eligibility and evaluation criteria and 
procedures, if the Fund deems it 
appropriate; if said changes materially 
affect the Fund’s award decisions, the 
Fund will provide information 
regarding the changes through the 
Fund’s Web site. 

There is no right to appeal the Fund’s 
award decisions. The Fund’s award 
decisions are final. 

VI. Award Administration Information 

A. Notice of Award 

The Fund will signify its selection of 
an Applicant as an Awardee by 
delivering a signed Notice of Award to 
the Applicant. The Notice of Award will 
contain the general terms and 
conditions underlying the Fund’s 
provision of assistance including, but 
not limited to, the requirement that the 
Awardee and the Fund enter into an 
Assistance Agreement. The Applicant 
must execute the Notice of Award and 
return it to the Fund. By executing a 
Notice of Award, the Awardee agrees 
that, if prior to entering into an 
Assistance Agreement with the Fund, 
information (including administrative 
error) comes to the attention of the Fund 
that either adversely affects the 
Awardee’s eligibility for an award, or 
adversely affects the Fund’s evaluation 
of the Awardee’s application, or 
indicates fraud or mismanagement on 
the part of the Awardee, the Fund may, 
in its discretion and without advance 
notice to the Awardee, terminate the 
Notice of Award or take such other 
actions as it deems appropriate. 
Moreover, by executing a Notice of 
Award, the Awardee agrees that, if prior 
to entering into an Assistance 
Agreement with the Fund, the Fund 
determines that the Awardee is in 
default of any Assistance Agreement 
previously entered into with the Fund, 
the Fund may, in its discretion and 
without advance notice to the Awardee, 
either terminate the Notice of Award or 
take such other actions as it deems 
appropriate. The Fund reserves the 
right, in its sole discretion, to rescind its 
award if the Awardee fails to return the 
Notice of Award, signed by the 
authorized representative of the 
Awardee, along with any other 
requested documentation, within the 
deadline set by the Fund. 

1. Failure to meet reporting 
requirements: If an Applicant or an 
entity that Controls the Applicant, is 
Controlled by the Applicant or shares 
common management officials with the 
Applicant (as determined by the Fund) 
is a prior Fund Awardee or allocatee 
under any Fund program and is not 
current on the reporting requirements 
set forth in the previously executed 
assistance, award or allocation 
agreement(s), as of the date of the Notice 
of Award, the Fund reserves the right, 
in its sole discretion, to delay entering 
into an Assistance Agreement and/or to 
delay making a disbursement of award 
proceeds, until said prior Awardee or 
allocatee is current on the reporting 
requirements in the previously executed 
assistance, award or allocation 
agreement(s). Please note that the Fund 
only acknowledges the receipt of reports 
that are complete. As such, incomplete 
reports or reports that are deficient of 
required elements will not be 
recognized as having been received. If 
said prior Awardee or allocatee is 
unable to meet this requirement within 
the timeframe set by the Fund, the Fund 
reserves the right, in its sole discretion, 
to terminate and rescind the Notice of 
Award and the award made under this 
NOFA. 

2. Pending resolution of 
noncompliance: If (i) an Applicant is a 
prior Fund Awardee or allocatee under 
any Fund program and has submitted 
complete and timely reports to the Fund 
that demonstrate noncompliance with a 
previous assistance, award or allocation 
agreement, and (ii) the Fund has yet to 
make a final determination regarding 
whether or not the entity is in default 
of its previous assistance, award of 
allocation agreement, then the Fund 
reserves the right, in its sole discretion, 
to delay entering into an Assistance 
Agreement and/or to delay making a 
disbursement of award proceeds, 
pending full resolution, in the sole 
determination of the Fund, of the 
noncompliance. Further, if (i) another 
entity that Controls the Applicant, is 
Controlled by the Applicant or shares 
common management officials with the 
Applicant (as determined by the Fund) 
is a prior Fund Awardee or allocatee 
under any Fund programand such entity 
has submitted complete and timely 
reports to the Fund that demonstrate 
noncompliance with a previous 
assistance, award or allocation 
agreement, and (ii) the Fund has yet to 
make a final determination as to 
whether the entity is in default of its 
previous assistance, award or allocation 
agreement, then the Fund reserves the 
right, in its sole discretion, to delay 

entering into an Assistance Agreement 
and/or to delay making a disbursement 
of award proceeds pending full 
resolution, in the sole determination of 
the Fund, of the noncompliance. If said 
prior Awardee or allocatee is unable to 
meet this requirement, the Fund 
reserves the right, in its sole discretion, 
to terminate and rescind the Notice of 
Award and the award made under this 
NOFA. 

3. Default status: If, at any time prior 
to entering into an Assistance 
Agreement under this NOFA, the Fund 
(i) has made a final determination that 
an Applicant that is a prior Fund 
Awardee or allocatee under any Fund 
program is in default of a previously 
executed assistance, award or allocation 
agreement(s), and (ii) has provided 
written notification of such 
determination to the Applicant, then the 
Fund reserves the right, in its sole 
discretion, to delay entering into an 
Assistance Agreement and/or to delay 
making a disbursement of award 
proceeds until said prior Awardee or 
allocatee has submitted a complete and 
timely report demonstrating full 
compliance with said agreement within 
a timeframe set by the Fund. Further, if, 
at any time prior to entering into an 
Assistance Agreement under this NOFA, 
the Fund (i) has made a final 
determination that another entity which 
Controls the Applicant or shares 
common management officials with the 
Applicant (as determined by the Fund) 
is a prior Fund Awardee or allocatee 
under any Fund program, and is in 
default of a previously executed 
assistance, award or allocation 
agreement(s) and (ii) has provided 
written notification of such 
determination to the defaulting entity, 
then the Fund reserves the right, in its 
sole discretion, to delay entering into an 
Assistance Agreement and/or to delay 
making a disbursement of award 
proceeds until said prior Awardee or 
allocatee has submitted a complete and 
timely report demonstrating full 
compliance with said agreement within 
a timeframe set by the Fund. If said 
prior Awardee or allocatee is unable to 
meet this requirement, the Fund 
reserves the right, in its sole discretion, 
to terminate and rescind the Notice of 
Award and the award made under this 
NOFA.

4. Termination in default: If, within 
the 12-month period prior to entering 
into an Assistance Agreement under this 
NOFA, the Fund (i) has made a final 
determination that an Applicant with a 
prior award or allocation has been 
terminated in default of such prior 
agreement and (ii) has provided written 
notification of such determination to 
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such organization, the Fund reserves the 
right, in its sole discretion, to delay 
entering into an Assistance Agreement 
and/or delay making a disbursement of 
award proceeds under this NOFA. 
Further, if, within the 12-month period 
prior to entering into an Assistance 
Agreement under this NOFA, the Fund 
(i) has made a final determination that 
another entity which Controls the 
Applicant, is Controlled by the 
Applicant or shares common 
management officials with the 
Applicant (as determined by the Fund) 
is a prior Fund Awardee or allocatee 
under any Fund program, whose award 
or allocation terminated in default of 
such prior agreement(s), and (ii) has 
provided written notification of such 
determination to the defaulting entity, 
the Fund reserves the right, in its sole 
discretion, to delay entering into an 
Assistance Agreement and/or to delay 
making a disbursement of award 
proceeds. 

B. Assistance Agreement 
Each Applicant that is selected to 

receive an award under this NOFA must 
enter into an Assistance Agreement with 
the Fund prior to disbursement of award 
proceeds. The Assistance Agreement 
will set forth certain required terms and 
conditions of the award, which will 
include, but not be limited to: (i) The 
amount of the award; (ii) the type of 
award; (iii) the approved uses of the 
award; (iv) the approved Target Market 
to which the funded activity must be 
targeted; (v) performance goals and 
measures; and (vi) reporting 
requirements for all Awardees. 
Assistance Agreements under this 
NOFA will generally have three-year 
performance periods. 

The Fund reserves the right, in its sole 
discretion, to rescind its award if the 
Awardee fails to return the Assistance 
Agreement, signed by the authorized 
representative of the Awardee, and/or 
provide the Fund with any other 
requested documentation, within the 
deadlines set by the Fund. 

In addition to entering into an 
Assistance Agreement, each Awardee 
that receives an award either (i) in the 
form of a loan, equity investment, credit 
union shares/deposits, or secondary 
capital, in any amount, or (ii) a FA grant 
in an amount greater than $500,000, 
must furnish to the Fund an opinion 
from its legal counsel, the content of 
which will be specified in the 
Assistance Agreement, to include, 
among other matters, an opinion that 
the Awardee: (A) Is duly formed and in 
good standing in the jurisdiction in 
which it was formed and/or operates; 
(B) has the authority to enter into the 

Assistance Agreement and undertake 
the activities that are specified therein; 
and (C) has no pending or threatened 
litigation that would materially affect its 
ability to enter into and carry out the 
activities specified in the Assistance 
Agreement. Each other Awardee must 
provide the Fund with a good standing 
certificate (or equivalent 
documentation) from its state (or 
jurisdiction) of incorporation. 

C. Reporting 
1. Reporting requirements: The Fund 

will collect information, on at least an 
annual basis, from each Awardee 
including, but not limited to, an Annual 
Report that comprises the following 
components: (i) Financial Report; (ii) 
Institution Level Report; (iii) 
Transaction Level Report; (iv) Financial 
Status Report (for Awardees receiving 
TA); (v) Uses of Financial Assistance 
and Matching Funds Report; (vi) 
Explanation of Noncompliance (as 
applicable); and (vii) such other 
information as the Fund may require. 
Each Awardee is responsible for the 
timely and complete submission of the 
Annual Report, even if all or a portion 
of the documents actually is completed 
by another entity or signatory to the 
Assistance Agreement. If such other 
entities or signatories are required to 
provide Institution Level Reports, 
Transaction Level Reports, Financial 
Reports, or other documentation that the 
Fund may require, the Awardee is 
responsible for ensuring that the 
information is submitted timely and 
complete. The Fund reserves the right to 
contact such additional signatories to 
the Assistance Agreement and require 
that additional information and 
documentation be provided. The Fund 
will use such information to monitor 
each Awardee’s compliance with the 
requirements set forth in the Assistance 
Agreement and to assess the impact of 
the CDFI Program. The Institution Level 
Report and the Transaction Level Report 
must be submitted through the Fund’s 
Web-based data collection system, the 
Community Investment Impact System 
(CIIS). The Financial Report may be 
submitted through CIIS, or by fax or 
mail to the Fund. All other components 
of the Annual Report may be submitted 
to the Fund in paper form or other form 
to be determined by the Fund. The Fund 
reserves the right, in its sole discretion, 
to modify these reporting requirements 
if it determines it to be appropriate and 
necessary; however, such reporting 
requirements will be modified only after 
notice to Awardees. 

2. Accounting: The Fund will require 
each Awardee that receives FA and TA 
awards through this NOFA to account 

for and track the use of said FA and TA 
awards. This means that for every dollar 
of FA and TA awards received from the 
Fund, the Awardee will be required to 
inform the Fund of its uses. This will 
require Awardees to establish separate 
administrative and accounting controls, 
subject to the applicable OMB Circulars. 
The Fund will provide guidance to 
Awardees outlining the format and 
content of the information to be 
provided on an annual basis, outlining 
and describing how the funds were 
used. Each Awardee that receives a FA 
award must establish a separate bank 
account for the FA funds and provide 
the Fund with the required complete 
and accurate Automated Clearinghouse 
(ACH) form for that separate bank 
account prior to award closing and 
disbursement.

VII. Agency Contacts 
The Fund will respond to questions 

and provide support concerning this 
NOFA and the funding application 
between the hours of 9 a.m. and 5 p.m. 
ET, starting the date of the publication 
of this NOFA through February 22, 
2005. The Fund will not respond to 
questions or provide support concerning 
the application that are received after 5 
p.m. ET on February 22, 2005, until 
after the funding application deadline of 
February 24, 2005. Applications and 
other information regarding the Fund 
and its programs may be obtained from 
the Fund’s Web site at http://
www.cdfifund.gov. The Fund will post 
on its Web site responses to questions 
of general applicability regarding the 
CDFI Program. 

A. Information Technology Support 
Technical support can be obtained by 

calling (202) 622–2455 or by e-mail at 
ithelpdesk@cdfi.treas.gov. People who 
have visual or mobility impairments 
that prevent them from creating an 
Investment Area map using the Fund’s 
Web site should call (202) 622–2455 for 
assistance. These are not toll free 
numbers. 

B. Programmatic Support 
If you have any questions about the 

programmatic requirements of this 
NOFA, contact the Fund’s Program 
Operations Manager by e-mail at 
cdfihelp@cdfi.treas.gov, by telephone at 
(202) 622–6355, by facsimile at (202) 
622–7754, or by mail at CDFI Fund, 601 
13th Street, NW., Suite 200 South, 
Washington, DC 20005. These are not 
toll-free numbers. 

C. Administrative Support 
If you have any questions regarding 

the administrative requirements of this 

VerDate jul<14>2003 17:32 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00113 Fmt 4703 Sfmt 4703 E:\FR\FM\10NON1.SGM 10NON1



65256 Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Notices 

NOFA, including questions regarding 
submission requirements, contact the 
Fund’s Grants Management and 
Compliance Manager by e-mail at 
gmc@cdfi.treas.gov, by telephone at 
(202) 622–8226, by facsimile at (202) 
622–6453, or by mail at CDFI Fund, 601 
13th Street, NW., Suite 200 South, 
Washington, DC 20005. These are not 
toll free numbers. 

D. Legal Counsel Support 
If you have any questions or matters 

that you believe require response by the 
Fund’s Office of Legal Counsel, please 
refer to the document titled ‘‘How to 
Request a Legal Review,’’ found on the 
Fund’s Web site at
http://www.cdfifund.gov. 

E. Communication With the CDFI Fund 
The Fund will use its myCDFIFund 

Internet interface to communicate with 
Applicants and Awardees under this 
NOFA. Applicants must register through 

myCDFIFund in order to submit a 
complete application for funding. 
Awardees must use myCDFIFund to 
submit required reports. The Fund will 
notify Awardees by e-mail using the 
addresses maintained in each Awardee’s 
myCDFIFund account. Therefore, the 
Awardee and any Subsidiaries, 
signatories, and Affiliates must maintain 
accurate contact information (including 
contact person and authorized 
representative, e-mail addresses, fax 
numbers, phone numbers, and office 
addresses) in their myCDFIFund 
account(s). For more information about 
myCDFIFund, please see the Help 
documents posted at https://
www.cdfifund.gov/myCDFI/Help/
Help.asp. 

VIII. Information Sessions and 
Outreach 

In connection with the Fiscal Year 
2005 funding round, the Fund may 

conduct Information Sessions to 
disseminate information to 
organizations contemplating applying 
to, and other organizations interested in 
learning about, the Fund’s programs. 
For further information on the Fund’s 
Information Sessions, dates and 
locations, or to register to attend an 
Information Session, please visit the 
Fund’s Web site at http://
www.cdfifund.gov or call the Fund at 
(202) 622–9046.

Authority: 12 U.S.C. 4703, 4703 note, 4704, 
4706, 4707, 4717; 12 CFR part 1805.

Dated: November 2, 2004. 

Arthur A. Garcia, 
Director, Community Development Financial 
Institutions Fund.
[FR Doc. 04–24986 Filed 11–9–04; 8:45 am] 

BILLING CODE 4810–70–P
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DEPARTMENT OF HOMELAND 
SECURITY 

Transportation Security Administration 

49 CFR Parts 1540, 1542, 1544, 1546 
and 1548 

[Docket No. TSA–2004–19515] 

RIN 1652–AA23 

Air Cargo Security Requirements

AGENCY: Transportation Security 
Administration (TSA), Department of 
Homeland Security (DHS).
ACTION: Notice of proposed rulemaking 
(NPRM). 

SUMMARY: The Transportation Security 
Administration (TSA), an agency within 
the Department of Homeland Security’s 
Border and Transportation Security 
Directorate, proposes to amend current 
transportation security regulations to 
enhance and improve the security of air 
cargo transportation. The Aviation and 
Transportation Security Act directed 
TSA to implement measures to enhance 
the security of air cargo transported in 
both passenger and all-cargo aircraft. In 
discharging this responsibility, TSA 
conducted analyses of internal and 
external threats, risk and vulnerability 
assessments, and security measures 
already in place. This proposed 
rulemaking would require the adoption 
of security measures throughout the air 
cargo supply chain; these security 
measures will be applicable to airport 
operators, aircraft operators, foreign air 
carriers, and indirect air carriers. These 
proposed regulatory requirements 
would impose significant barriers to 
terrorists seeking to use the air cargo 
transportation system for malicious 
purposes. 

This proposal would also change the 
applicability of the requirement for a 
‘‘twelve-five’’ security program from 
aircraft with a maximum certificated 
takeoff weight ‘‘of 12,500 pounds or 
more’’ to those with a maximum 
certificated takeoff weight of ‘‘more than 
12,500 pounds.’’ This change would 
conform the regulation to recent 
legislation.

DATES: Send your comments on or 
before January 10, 2005.
ADDRESSES: You may submit comments, 
identified by the TSA docket number, to 
this rulemaking using any one of the 
following methods: 

Comments Filed Electronically: You 
may submit comments through the 
docket Web site at http://dms.dot.gov. 
Please be aware that anyone is able to 
search the electronic form of all 
comments received into any of our 

dockets by the name of the individual 
submitting the comment (or signing the 
comment, if submitted on behalf of an 
association, business, labor union, etc.). 
You may review the applicable Privacy 
Act Statement published in the Federal 
Register on April 11, 2000 (65 FR 
19477), or you may visit http://
dms.dot.gov. 

You also may submit comments 
through the Federal eRulemaking portal 
at http://www.regulations.gov. 

Comments Submitted by Mail, Fax, or 
In Person: Address or deliver your 
written, signed comments to the Docket 
Management System, U.S. Department 
of Transportation, Room Plaza 401, 400 
Seventh Street, SW., Washington, DC 
20590–0001; Fax: 202–493–2251.

Comments that include trade secrets, 
confidential commercial or financial 
information, or sensitive security 
information (SSI) should not be 
submitted to the public regulatory 
docket. Please submit such comments 
separately from other comments on the 
proposed rule. Comments containing 
trade secrets, confidential commercial 
or financial information, or SSI should 
be appropriately marked as containing 
such information and submitted by mail 
to the individual listed in FOR FURTHER 
INFORMATION CONTACT. 

Reviewing Comments in the Docket: 
You may review the public docket 
containing comments in person in the 
Dockets Office between 9 a.m. and 5 
p.m., Monday through Friday, except 
Federal holidays. The Dockets Office is 
located on the plaza level of the NASSIF 
Building at the Department of 
Transportation address above. Also, you 
may review public dockets on the 
Internet at http://dms.dot.gov. 

See SUPPLEMENTARY INFORMATION for 
format and other information about 
comment submissions.
FOR FURTHER INFORMATION CONTACT: 
Tamika McCree, Transportation 
Security Administration, Office of 
Transportation Security Policy (TSA–9), 
601 South 12th Street, Arlington, 
Virginia, 22202, (571–227–2632), 
tamika.mccree@dhs.gov.
SUPPLEMENTARY INFORMATION: 

Comments Invited 
The TSA invites interested persons to 

participate in this rulemaking by 
submitting written comments, data, or 
views. We also invite comments relating 
to the economic, environmental, energy, 
or federalism impacts that might result 
from adopting the proposals in this 
document. See ADDRESSES above for 
information on where to submit 
comments. 

With each comment, please include 
your name and address, identify the 

docket number at the beginning of your 
comments, and give the reason for each 
comment. The most helpful comments 
reference a specific portion of the 
proposal, explain the reason for any 
recommended change, and include 
supporting data. You may submit 
comments and material electronically, 
in person, or by mail as provided under 
ADDRESSES, but please submit your 
comments and material by only one 
means. If you submit comments by mail 
or delivery, submit them in two copies, 
in an unbound format, no larger than 8.5 
by 11 inches, suitable for copying and 
electronic filing. 

If you want TSA to acknowledge 
receipt of your comments on this 
rulemaking, include with your 
comments a self-addressed, stamped 
postcard on which the docket number 
appears. We will stamp the date on the 
postcard and mail it to you. 

Except for comments containing 
confidential information and SSI, we 
will file in the public docket all 
comments we receive, as well as a 
report summarizing each substantive 
public contact with TSA personnel 
concerning this rulemaking. The docket 
is available for public inspection before 
and after the comment closing date. 

We will consider all comments we 
receive on or before the closing date for 
comments. We will consider comments 
filed late to the extent practicable. We 
may change this rulemaking in light of 
the comments we receive. 

Availability of Rulemaking Documents 

You can get an electronic copy using 
the Internet by— 

(1) Searching the Department of 
Transportation’s electronic Docket 
Management System (DMS) web page 
(http://dms.dot.gov/search); 

(2) Accessing the Government 
Printing Office’s web page at http://
www.access.gpo.gov/su_docs/aces/
aces140.html; or 

(3) Visiting the TSA’s Law and Policy 
web page at http://www.tsa.dot.gov/
public/index.jsp. 

In addition, copies are available by 
writing or calling the individual in the 
FOR FURTHER INFORMATION CONTACT 
section. Make sure to identify the docket 
number of this rulemaking. 

Abbreviations and Terms Used in This 
Document 

ACSSP—Air Carrier Standard Security 
Program 

ASAC—Aviation Security Advisory 
Committee 

ATSA—Aviation and Transportation 
Security Act 

CBP—U.S. Customs and Border 
Protection 
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1 Homeland Security Act, Pub. L. 107–296 (Nov. 
25, 2002).

2 49 U.S.C. 114(d).
3 49 U.S.C. 44901(a)
4 49 U.S.C. 44901(f)
5 See discussion on Known Shipper Program at 

IV.G.
6 See discussion of aircraft operator security 

programs in IV. of this preamble.

C–TPAT—Customs-Trade Partnership 
Against Terrorism 

DHS—Department of Homeland 
Security 

DOT—Department of Transportation 
DSIP—Domestic Security Integration 

Program 
EA—Emergency Amendment 
FAA—Federal Aviation Administration 
IAC—Indirect Air Carrier 
IACSSP—Indirect Air Carrier Standard 

Security Program 
IC—Information Circular
SD—Security Directive 
SIDA—Security Identification Display 

Area 
SSI—Sensitive Security Information 
TSA—Transportation Security 

Administration

Outline of Notice of Proposed Rulemaking: 

I. Background 
II. Efforts Leading to the Development of This 

NPRM 
A. The Aviation Security Advisory 

Committee 
B. Air Cargo Security Strategic Plan 
C. TSA–CBP Air Cargo Coordination 

III. Summary of the Rulemaking 
A. Who is affected by this NPRM? 
B. Why is this regulatory change 

necessary? 
C. How did TSA enhance cargo security 

after September 11, 2001? 
D. What would this proposed rulemaking 

do to strengthen the current air cargo 
security regulatory regime? 

E. How will TSA enforce compliance? 
F. Did TSA invite recommended changes? 
G. Were other solutions considered and 

why were these proposals chosen over 
others? 

IV. Summary of Proposed Amendments 
A. Current regulation of aircraft operators 

and foreign air carriers 
B. Security Threat Assessments for Air 

Cargo Workers 
C. Security Measures for Persons Boarding 

an All-cargo Aircraft 
D. Screening Cargo 
E. Securing the Cargo Operating 

Environment 
F. Accepting Cargo from Comparable 

Entities 
G. Known Shipper Program 
H. Establish All-Cargo Operator Standard 

Security Program 
I. Strengthen Foreign Aircraft Operator 

Security Measures 
J. Enhancing Existing Requirements for 

IACs 
K. Establishing New Training and 

Personnel Requirements 
V. Section-by-Section Analysis of Proposed 

Changes 
VI. Compliance Schedule 
VII. Fee Authority for the Security Threat 

Assessment 
VIII. Regulatory Evaluation Summary 
IX. The Proposed Amendment 
X. International Trade Impact Assessment 
XI. Unfunded Mandates Reform Act Analysis 
XII. Paperwork Reduction Act 
XIII. International Compatibility 

XIV. Executive Order 13132, Federalism 
XV. Environmental Analysis 
XVI. Energy Impact

I. Background 

On September 11, 2001, terrorist 
attacks against the United States 
resulted in unprecedented human 
casualties and property damage. In 
response to those attacks, Congress 
passed the Aviation and Transportation 
Security Act (ATSA), which established 
the Transportation Security 
Administration. TSA was created as an 
agency within the Department of 
Transportation (DOT), operating under 
the direction of the Under Secretary of 
Transportation for Security. On March 
1, 2003, TSA was transferred to the 
Department of Homeland Security 
(DHS);1 the office formerly designated 
DOT Under Secretary for Transportation 
Security is now Administrator of TSA. 
TSA continues to have the statutory 
authority and responsibility that ATSA 
granted to the Administrator with 
respect to security in all modes of 
transportation.2 In ATSA, Congress set 
forth the following specific 
requirements for TSA in the area of air 
cargo security:

• Provide for screening of all 
property, cargo, carry-on and checked 
baggage, and other articles, that will be 
carried aboard a passenger aircraft 
operated by an air carrier or foreign air 
carrier; 3 and

• Establish a system to screen, 
inspect, or otherwise ensure the security 
of freight that is to be transported in all-
cargo aircraft as soon as practicable.4

TSA has addressed air cargo security 
through the issuance of regulations, 
Security Directives (SDs), and 
Emergency Amendments (EAs) to 
security programs. All cargo loaded on 
passenger aircraft is subject to security 
requirements through TSA’s known 
shipper program, which prohibits 
operators of passenger aircraft from 
transporting any cargo from shippers 
that are unknown.5 Notably, in 49 
U.S.C. section 44901(a), Congress 
expressly provided that the known 
shipper program is a form of screening 
that need not be carried out by a Federal 
government employee, unlike most 
screening of persons and property that 
is loaded on a passenger aircraft. Thus, 
aircraft operators carry out screening 
using the known shipper program.

The known shipper program has been 
substantially strengthened since 
September 11, 2001, and additional 
security measures have been 
implemented over the last two years. 
TSA prohibits aircraft operators in 
passenger operations under full 
programs 6 from transporting cargo 
unless a Known Shipper ships it. 
Entities may qualify for Known Shipper 
status if they meet certain security 
requirements. This proposed rule would 
codify the known shipper program as 
well as provide enhancements to the 
existing structure to strengthen the 
program further.

This proposed rule also includes 
other elements to improve security of air 
cargo carried on passenger aircraft. With 
respect to all-cargo aircraft, this 
proposed rule would enhance security 
significantly by requiring the adoption 
of a number of measures by airports, 
aircraft operators, and indirect air 
carriers (IACs), sometimes known as air 
freight forwarders. 

Following the acts of terrorism on 
September 11, the Federal Aviation 
Administration (FAA) and then the 
Transportation Security Administration 
(TSA) took steps to amend security 
regulations governing aviation security, 
including the acceptance and handling 
of air cargo. While other agencies, 
including FAA, regulate safety 
considerations in the transportation of 
cargo and U.S. Customs and Border 
Protection (CBP) regulates the entry of 
cargo into the United States, TSA is 
solely responsible for the security of 
shipments of air cargo. The 
requirements outlined in this proposed 
rule, including those presently 
implemented by security directives, 
would comprehensively enhance the 
security of air cargo. These proposals 
would fill gaps in existing air cargo 
security regulations to mitigate the 
threat of terrorism to this vital industry.

Section IV of this NPRM specifically 
addresses each of the changes made to 
49 CFR parts 1540–1548 and discusses 
how those changes will improve air 
cargo security. The major objectives of 
the program are to prevent passenger 
and large all-cargo aircraft from being 
used as weapons and to prevent 
unauthorized explosives from being 
carried aboard, and potentially 
detonated, during flight. In summary, 
DHS is proposing to establish a 
Standard Security Program for all-cargo 
aircraft operators utilizing aircraft with 
a take-off weight of over 45,500 kg. 
These carriers currently are not covered 
by the requirement in section 
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7 the ASAC report is protected at Sensitive 
Security Information under 49 CFR part 1520.

1544.101(a) as they relate to the cargo 
provisions of section 1544.205 because 
they do not carry passengers. Instead, 
these all-cargo operators typically 
follow provisions of 1544.101(d) and (e), 
which are intended to govern the 
operations of much smaller aircraft. The 
current rules for cargo carried on certain 
passenger aircraft, and for other all-
cargo operations under the existing 
Twelve-Five Standard Security Program, 
would be enhanced. DHS also proposes 
to extend security threat assessments, or 
focused background checks, to air cargo 
industry workers who handle air cargo 
but do not operate within a secure area. 
Currently, these workers are not 
screened, leaving the possibility that 
they could introduce weapons, 
explosives, or individuals into the air 
cargo system. For similar reasons, we 
also propose to extend Secure 
Identification Display Area 
requirements at airports that have these 
areas under § 1544.205 to cargo 
operation areas not covered by the 
current language of this regulation. We 
also seek to ensure persons traveling on 
all-cargo aircraft are screened to ensure 
they do not pose a threat to the aircraft. 
Finally the draft regulation would 
bolster the requirements imposed on 
indirect air carriers in recognition of the 
fact that vulnerabilities within their 
operations could lead to the 
introduction of weapons, explosives, or 
individuals who may jeopardize the 
security of aircraft. None of these 
measures is currently covered under 
existing TSA or other agency 
regulations. 

CBP has issued regulations governing 
international air cargo, but the CBP 
regulations have a different purpose 
than these proposed regulations. As a 
result, there is no redundancy in the 
two programs. Internationally, CBP 
requires aircraft operators to report 
cargo manifest data in advance of arrival 
into the United States under 19 CFR 
4.7–7a. This requirement, however, may 
be fulfilled at the time the aircraft is 
already flying to the United States, 
when it may be too late to prevent an 
incident that would destroy the aircraft 
and potential ground-level targets. TSA 
and CBP are currently engaged in efforts 
to leverage their respective regulatory 
programs to further militate against an 
act of terrorism through air cargo. While 
CBP also has other security-focused 
regulations, the CBP mission and 
statutory authority concentrates on 
preventing the entry of high-risk goods 
from entering the United States upon 
arrival at the border. These CBP 
regulations do not govern the security 
requirements that air carriers must 

implement in order to prevent the 
introduction of explosives or operatives 
as cargo moves through the supply 
chain and onto aircraft for flight. TSA 
regulations and proposed amendments 
address this different security threat. 

II. Efforts Leading to the Development 
of This NPRM 

This NPRM is the result of more than 
a year of industry consultation, strategic 
planning and interagency coordination 
by TSA and DHS. The foundation of the 
policy changes recommended here are 
TSA’s consultations with industry 
through its Aviation Security Advisory 
Committee (ASAC), the development of 
the DHS/TSA Air Cargo Strategic Plan, 
and coordination within the Department 
of Homeland Security. 

A. The Aviation Security Advisory 
Committee 

The Aviation Security Advisory 
Committee, a standing committee 
organized under the Federal Advisory 
Committee Act, was created in 1989, in 
the wake of the crash of Pan Am 103 
over Lockerbie, Scotland, to provide the 
federal government with expert 
consultation on aviation security issues. 
Previously managed by the FAA, ASAC 
is now managed by TSA. ASAC is 
composed of 27 organizations with a 
stake in securing the aviation sector; 
members include groups representing 
victims and survivors of terrorist acts, 
freight forwarders, aircraft owners, 
airports, aircraft manufacturers, 
representatives of passenger and cargo 
airline management and labor, and 
representatives of key federal 
government agencies. 

In April 2003, ASAC established three 
Air Cargo Security working groups: 
Shipper Acceptance Procedures (which 
focused on known shipper and other 
screening protocols), Indirect Air Carrier 
Security and Compliance, and Securing 
the All-Cargo Aircraft. ASAC working 
group members consisted of 
representatives from the following 
organizations and agencies, listed 
alphabetically: Air Courier Conference 
of America; Air Forwarders Association; 
Air France; Air Line Pilots Association; 
Air Transport Association; Airport Law 
Enforcement Action Network; Airports 
Council International—North America; 
Allied Pilots Association; American 
Association of Airport Executives; 
American Trucking Association; 
Association of Flight Attendants; 
Aviation Consumer Action Project; 
British Airways; Cargo Airline 
Association; Coalition of Airline Pilots 
Association; Federal Aviation 
Administration; Federal Bureau of 
Investigation; International Air 

Transport Association; Lufthansa; 
National Air Carrier Association; 
National Customs Brokers and 
Forwarders Association of America; 
National Industrial Transportation 
League; Regional Airline Association; 
Transportation Intermediaries 
Association; U.S. Customs and Border 
Protection; U.S. Department of 
Transportation—Office of the Secretary; 
U.S. Department of State; U.S. Postal 
Service; and Victims of Pan Am Flight 
103. 

On October 1, 2003, ASAC presented 
TSA with its final report on air cargo 
security, which included 42 
recommendations covering 22 topical 
areas.7 The working group’s 
recommendations included 
strengthening the known shipper 
program by improving technology links 
between aircraft operators and the 
federal government, leveraging new 
technology to create a more layered 
cargo security approach, augmenting 
requirements to achieve known shipper 
status, strengthening the Indirect Air 
Carrier Standard Security Program 
(IACSSP) and securing the all-cargo 
aircraft operating area. The 
recommendations from the consensus 
report are reflected throughout this 
NPRM.

B. Air Cargo Security Strategic Plan

While the ASAC working groups were 
completing their independent 
assessments of air cargo security, TSA 
was developing an extensive strategic 
plan for securing air cargo (Air Cargo 
Strategic Plan). The Air Cargo Strategic 
Plan, which was completed in 
November 2003, and approved by the 
Department of Homeland Security in 
January 2004, evaluated TSA’s and 
others’ analyses of air cargo security, 
including the ASAC report. Based on 
these evaluations, the Air Cargo 
Strategic Plan details a threat-based, 
risk-managed program for securing the 
air cargo transportation system. The Air 
Cargo Strategic Plan contains a vision to 
ensure that TSA has adequately 
considered the security of air cargo 
operations. It identifies priority actions 
based on risk, cost, deadlines, 
performance, research and technology 
initiatives, and coordinated stakeholder 
outreach efforts. The Air Cargo Strategic 
Plan focuses on a multi-layered 
approach to security. 

The Air Cargo Strategic Plan contains 
sensitive security information (SSI); 
therefore, its contents cannot be 
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8 SSI is information obtained or developed in the 
conduct of security activities, including research 
and development, the disclosure of which TSA has 
determined would: constitute an unwarranted 
invasion of privacy; reveal trade secrets or 
privileged or confidential information obtained 
from any person; or be detrimental to transportation 
security. 49 CFR 1520.5(a)(1–3); 69 FR 28066, 
28082–28083 (May 18, 2004).

9 See discussions of Twelve-Five Standard 
Security Program at III.C. and IV.G.

disclosed to the public.8 In summary, it 
prescribes TSA’s mission in the area of 
air cargo: providing the most effective 
security program possible while 
maintaining effective stewardship of 
resources and not unduly impeding the 
flow of commerce. The plan is 
multimodal, ensures that TSA has 
adequately considered the expanse of 
the air cargo security domain, and 
details a program for denying terrorists 
the opportunity to exploit that system. 
It identifies priority actions based on 
risk, cost, deadlines, performance, 
research and technology initiatives, and 
coordinated stakeholder outreach efforts 
in four strategic components: enhancing 
shipper and supply chain security, 
identifying elevated risk cargo through 
prescreening, identifying technology for 
performing targeted air cargo 
inspections, and securing all-cargo 
aircraft through appropriate facility 
security measures.

This NPRM proposes to implement 
many of the provisions of the Air Cargo 
Strategic Plan and ensures that the 
appropriate regulatory framework exists 
for additional measures that are not 
regulatory in nature. In addition to 
regulatory changes, aspects of the Air 
Cargo Strategic Plan will be 
implemented through security program 
updates, SDs and EAs, research and 
development programs, and public-
private cooperative endeavors. 

C. TSA–CBP Air Cargo Coordination 

Since its establishment in November 
2002 by the Homeland Security Act of 
2002 (Pub. L. 107–296), the Department 
of Homeland Security has had, as one of 
its central tenets, the goals to reduce 
redundancy and improve effectiveness. 
This priority has particularly been the 
case in the area of air cargo security. 
Shortly after their transfer to the DHS, 
TSA and the U.S. Customs and Border 
Protection (formerly, the United States 
Customs Service) initiated an 
interagency program to leverage 
resources, eliminate unnecessary 
duplication and ensure compatibility 
between their respective air cargo 
security programs. The goal of this 
endeavor is to ensure that DHS has a 
comprehensive, coordinated policy for 
securing air cargo entering, transiting 
within and departing the United States. 
This NPRM complements CBP’s 

programs, including the following 
primary coordination areas: the TSA 
known shipper program in conjunction 
with Customs-Trade Partnership 
Against Terrorism (C–TPAT); targeting, 
risk assessment, and compliance 
measurement; technology research and 
development; and explosives detection 
canine programs. This interagency 
coordination is instrumental to the 
implementation of TSA’s layered 
approach to air cargo security and to 
many of the systems and processes that 
will support the regulatory changes 
proposed in this NPRM, and coincides 
with a Congressional mandate in the 
conference report accompanying the 
DHS appropriations act (H.R. Conf. 
Report No. 108–280 (2004) (‘‘Air Cargo 
Report’’)) that directed TSA to consider 
testing the expansion of C–TPAT to the 
domestic air cargo supply chain. 

III. Summary of This Rulemaking 
As explained further in section IV, 

this NPRM would enhance aviation 
cargo security significantly by requiring 
a number of measures. The NPRM 
would create a mandatory security 
program for all-cargo aircraft operations 
over 45,500 kg (100,309.3 pounds) and 
would amend existing security 
regulations and programs for other 
aircraft operators, foreign air carriers, 
airport operators, and IACs. The current 
rules for cargo carried on certain 
passenger aircraft, and for all-cargo 
operations under the existing Twelve-
Five Standard Security Program 9 would 
be enhanced. Existing screening 
requirements for aircraft operators 
would be extended to cover all-cargo 
operations. Airports or aircraft operators 
would be required to secure the cargo 
operations areas. The definition of 
‘‘Indirect Air Carrier’’ included in 49 
CFR 1540.5 would be amended to 
include those transporting goods via all-
cargo aircraft and all IACs would be 
subject to a more thorough vetting by 
TSA prior to receiving authorization to 
operate.

This NPRM also would require 
Security Threat Assessments for 
individuals who have unescorted access 
to cargo carried by certain aircraft 
operators, foreign air carriers, and IACs.

TSA is proposing these amendments 
after extensive consultation with 
industry through its Aviation Security 
Advisory Committee, and with other 
Federal agencies including the 
Department of Transportation and U.S. 
Customs and Border Protection. These 
amendments would significantly 
enhance aviation cargo security. 

A. Who Is Affected by This NPRM? 

TSA regulates four segments of the air 
cargo industry: (1) Airports serving 
cargo operations; (2) passenger aircraft 
operators that transport cargo; (3) all-
cargo aircraft operators; and (4) IACs. 
Each segment is currently required to 
implement some type of TSA cargo 
security program. The current regulatory 
regime covers domestic entities in these 
four categories as well as foreign air 
carriers that operate into or out of the 
United States. The proposals in this 
NPRM would amend current security 
requirements for all of these industry 
segments, both through direct regulatory 
changes and through anticipated related 
security program changes. 

B. Why Are These Regulatory Changes 
Necessary? 

TSA has identified two critical risks 
in the air cargo environment: (1) The 
hostile takeover of an all-cargo aircraft 
leading to its use as a weapon; and (2) 
the use of cargo to introduce an 
explosive device onboard a passenger 
aircraft in order to cause catastrophic 
damage. The magnitude of these risks is 
determined by factoring in the presence 
of credible threats and the existence of 
possible vulnerabilities that a terrorist 
could exploit. Many steps taken since 
September 11, 2001 have reduced the 
capabilities of international terrorist 
organizations; however, the terrorist 
threat remains. Likewise, new aviation 
security requirements have reduced the 
vulnerability of the air cargo system. 
Nonetheless, TSA, in cooperation with 
its many partners in the air cargo 
transportation industry, has identified 
additional enhancements of air cargo 
security to reduce further the likelihood 
of cargo tampering or unauthorized 
access to the aircraft with malicious 
intent. This NPRM addresses the 
remaining vulnerabilities in the air 
cargo system. TSA invites public 
comment on whether these concerns are 
appropriately addressed and adequately 
accounted for in this NPRM. 

Terrorists have attempted to use air 
cargo to attack U.S. passenger aircraft on 
occasions in the past, and aviation 
generally continues to be a priority 
target for terrorists. The threat to air 
cargo represents a meaningful risk. TSA 
believes that strengthening air cargo 
security requirements through this 
proposed rulemaking will mitigate the 
threats. 

C. How Did TSA Enhance Cargo 
Security After September 11, 2001? 

Federal air cargo security 
requirements date back to the 1970’s 
and have since evolved. Since 
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10 See Section IV. G.
11 The specific criteria for the known shipper 

program are SSI under 49 CFR part 1520.
12 The DSIP is a limited program under 49 CFR 

1544.101(g). TSA has made this program available 
to all-cargo aircraft operators, in part, to allow those 
entities to interline cargo with passenger aircraft 
operations.

13 67 FR 8205 (Feb. 22, 2002).

September 11, 2001, the Federal 
Government has moved expeditiously to 
strengthen air cargo security even 
further. Immediately after September 11, 
FAA prohibited the shipment of all 
cargo aboard passenger aircraft. Later, 
this restriction was partially lifted to 
allow cargo from known shippers to be 
transported on passenger aircraft 
operators, but not cargo from unknown 
shippers.10 By limiting air cargo aboard 
commercial passenger aircraft to known 
shippers only, FAA reduced the 
likelihood that cargo would pose a 
security threat to passenger aircraft. 
Since its creation, TSA has also taken 
several emergency measures to 
strengthen existing requirements, 
including additional qualifying 
requirements for the known shipper 
program.11

In the all-cargo aircraft environment, 
several all-cargo aircraft operators have 
voluntarily adopted the TSA Domestic 
Security Integration Program (DSIP) 12 to 
transfer cargo to passenger aircraft 
operators and to apply security 
identification display area (SIDA) 
requirements to all-cargo operations. 
The DSIP has been in place since 1992. 
FAA also strengthened the requirements 
for IACs immediately after September 
11 by requiring additional steps to 
achieve IAC status. On February 22, 
2002, TSA implemented the security 
program for Aircraft 12,500 Pounds or 
More, which became effective April 1, 
2002 and applies to operators of aircraft 
with Maximum Certificated Take Off 
Weight (MTOW) more than 12,500 
pounds in scheduled or charter service 
that are carrying passengers, cargo, or 
both and are not otherwise required to 
have a full or partial security program.13 
The rule also requires the pilot, flight 
engineer, or flight navigator assigned to 
duty during flight time on all regulated 
aircraft operators to have successfully 
completed a fingerprint-based criminal 
history records check (CHRC). It calls 
for restricted access to the flight deck if 
the aircraft has a flight deck door, and 
it mandates use of security coordinators, 
security training, procedures for bomb 
threats, and contingency plans.

In June 2002, TSA completed an 
extensive Air Cargo Security Scenario 
Analysis. The specific contents of this 
report are sensitive security 
information, and accordingly not 

publicly releasable. Where available, 
actual data were used for calculations; 
where data were not obtainable, 
estimates were identified and used. The 
analysis examined various scenarios, 
which focused on varying degrees of 
cargo screening, and which were 
selected to prevent or deter the 
introduction of explosive devices into 
the cargo holds of passenger aircraft. It 
was the first known attempt to 
conceptualize and conduct a detailed 
examination of the different security 
regimes, measure implementation costs 
and assumptions, and account for 
potential responses of the industry to 
the security changes, including the 
potential costs of implementation. The 
scenarios and variants ranged from 
screening unknown shipper cargo to 
screening cargo on passenger aircraft or 
preventing any cargo from being 
transported on passenger aircraft. The 
various scenarios were compared in 
terms of costs, benefits, and 
effectiveness. 

TSA also has enhanced cargo security 
by implementing a web-enabled Known 
Shipper database to centralize data on 
persons and businesses that are 
authorized to ship air cargo on 
passenger aircraft to allow quick and 
efficient verification of a shipper’s 
status while reducing redundancy. The 
initial version of the database was 
deployed in the Fall of 2002 and is 
currently being used by aircraft 
operators and IACs on a voluntary basis. 
Most of the major airlines, and 400 
IACs, are participating. The database 
already consists of over 400,000 known 
shippers. In the near future, TSA plans 
to make use of the system mandatory for 
all aircraft operators, foreign air carriers 
and IACs required to participate in the 
known shipper program. This proposed 
rule would provide authority for this 
planned change, which would be 
implemented in the security programs 
of the aircraft operators, foreign air 
carriers and IACs. 

At the core of this endeavor, the 
Known Shipper database will allow 
aircraft operators, foreign air carriers 
and IACs to submit electronically 
information on their known shippers to 
TSA and to verify electronically 
whether a client has been approved 
with known status under the program. 
This effort will offer a number of 
benefits, both for facilitating trade and 
improving security. Persons and 
businesses seeking Known Shipper 
status will no longer have to obtain this 
status from every aircraft operator, 
foreign air carrier or IAC with whom 
they do business; instead, once a 
shipper is accepted into the database, 
they will be considered known to all 

aircraft operators, foreign air carriers 
and IACs with access. 

In November 2003, TSA required U.S. 
aircraft operators, foreign air carriers, 
and IACs to carry out certain additional 
security measures with respect to cargo. 
The U.S. intelligence community 
continued to receive and evaluate a high 
volume of reports indicating possible 
threats against U.S. interests. These 
reports, combined with recent terrorist 
attacks, created an atmosphere of 
concern. Terrorist groups such as Al 
Qaeda are capable of sophisticated 
tactics. The Department of Homeland 
Security was concerned about Al-
Qaeda’s continued interest in aviation, 
including using cargo aircraft to carry 
out attacks on critical infrastructure. In 
recognition of this threat, TSA made a 
determination that these circumstances 
required immediate action to ensure 
safety in air transportation. The 
additional measures TSA required in 
response to those concerns are 
described in IV. A. 

D. What Would This Proposed 
Rulemaking Do To Strengthen the 
Current Air Cargo Security Regulatory 
Regime? 

TSA is implementing a layered 
security solution throughout the life-
cycle of the air cargo shipment and the 
aircraft on which it is being transported. 
As discussed in more detail in section 
IV. of this NPRM, TSA proposes to: 

• Require security threat assessments 
for individuals with unescorted access 
to cargo; 

• Codify cargo screening 
requirements first implemented under 
SDs, EAs, and part 1550 programs 
issued in November 2003; 

• Require airports with SIDAs to 
extend them to cargo operating areas; 

• Require aircraft operators to prevent 
unauthorized access to the operational 
area of the aircraft while loading and 
unloading cargo; 

• Require aircraft operators under a 
full or all-cargo program to accept cargo 
only from an entity with a comparable 
security program or directly from the 
shipper; 

• Codify and further strengthen the 
Known Shipper program; 

• Establish a security program 
specific to aircraft operators in all-cargo 
operations with aircraft with a 
maximum certificated takeoff weight 
more than 45,500 kg; 

• Strengthen foreign air carrier 
security requirements essentially to 
parallel the requirements on U.S. 
aircraft operators; and 

• Enhance security requirements for 
Indirect Air Carriers. 
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14 GAO–03–344 December 2002.
15 Report Number SC–2002–113 (September 19, 

2002). This report is SSI.
16 See Regulatory Evaluation for the Air Cargo 

Security Requirements NPRM, Table 1, Ten-Year 
Undiscounted Cost Summary for passenger and all-
cargo flight cargo screening.

TSA’s proposed security requirements 
are infused throughout the supply chain 
instead of concentrating all efforts on 
one measure, such as physical 
inspection, at a single stage potentially 
resulting in significant disruption of the 
supply chain. This NPRM is a central 
component of this solution and 
proposes updating the requirements 
applicable to airports, aircraft operators, 
IACs, and foreign air carriers currently 
operating under a security program, and 
instituting new security requirements 
for all-cargo aircraft operators and the 
freight forwarders servicing them. 

E. How Will TSA Enforce Compliance?
TSA relies on its staff of field 

inspectors to enforce compliance among 
regulated parties. As noted in various 
sections above, TSA also believes that 
issuance of a voluntary disclosure 
program, development and distribution 
of security training materials for certain 
IAC employees and agents, and 
implementation of enhanced electronic 
communication capabilities will 
materially enhance the regulated 
parties’ compliance ability and 
orientation. 

The ASAC working groups 
recommended that TSA implement a 
voluntary disclosure program to 
facilitate and improve compliance by 
regulated parties. TSA has received 
numerous similar requests from 
regulated parties. TSA agrees that 
aviation security is promoted by 
creating incentives for regulated entities 
to identify, disclose and correct their 
own instances of non-compliance, and 
to invest in efforts to preclude their 
recurrence. As a result, in December 
2003, TSA implemented a voluntary 
disclosure program. Details of the 
program are available via the Internet on 
the TSA Web site at http://www.tsa.gov, 
with a link titled ‘‘TSA Announces Civil 
Enforcement Policies’’ in the section on 
Law & Policy. TSA’s program is 
designed to encourage compliance with 
TSA regulations, foster secure practices, 
and encourage the development of 
internal evaluation programs. Upon 
detecting an inadvertent violation not 
yet known to TSA, a regulated entity 
must take immediate action to correct 
the violation. The regulated entity must 
report the violation to TSA in writing 
within 24 hours of detection and submit 
a detailed written report within 10 
calendar days of the initial reporting. 
The regulated entity must develop a 
corrective action plan to ensure that the 
noncompliance remains corrected. After 
the regulated entity takes these steps, 
TSA may issue a letter of correction 
instead of a civil penalty action for the 
violation, provided all other elements of 

the policy are met. This program has 
been issued in a separate action and is 
not part of this rulemaking proposal. 

F. Did TSA Consider Recommended 
Changes? 

Yes, in addition to its own 
assessments, TSA based the policy 
changes proposed in this NPRM on 
recommendations received from the 
Department of Transportation Office of 
Inspector General (OIG), the General 
Accounting Office (GAO), and the 
Aviation Security Advisory Committee 
(ASAC). In addition, TSA has 
coordinated its efforts with other 
agencies in the Department of 
Homeland Security, including the U.S. 
Customs and Border Protection, which 
has statutory authority for screening 
cargo entering and departing the United 
States. 

The Department of Transportation 
Office of Inspector General completed 
its audit of the air cargo security 
program in September 2002. This report 
is SSI. Accordingly, its distribution is 
restricted. In the report, the OIG offered 
14 specific recommendations to increase 
the level of security as to ‘‘insiders’’—
namely employees of aircraft operators 
and IACs with access to cargo. These 
recommendations varied from 
increasing the vetting of IACs seeking 
approval of their security program to 
training and testing requirements to 
improved compliance enforcement. 

Further, in December 2002, the GAO 
issued its report, ‘‘Vulnerabilities and 
Potential Improvements for the Air 
Cargo System (GAO–03–344).’’ GAO 
traced the implementation of 
recommendations delivered during the 
1990’s and the development of 
technologies or operational procedures 
that might be used to enhance air cargo 
security. GAO did not make specific 
recommendations, but called for TSA to 
develop a comprehensive plan for air 
cargo security that includes priority 
actions identified on the basis of risk, 
costs, deadlines for completing those 
actions, and performance targets. TSA 
completed this strategic plan in 
November 2003. As noted previously, 
this document includes SSI and is not 
available to the public. 

As previously discussed, TSA also 
considered the ASAC consensus report 
transmitted on October 1, 2003. 

G. Were Other Solutions Considered and 
Why Were the Proposals in the NPRM 
Chosen Over Others? 

TSA recognizes that the air cargo 
industry is large and complex, 
composed of numerous shippers, 226 
domestic and foreign aircraft operators 
providing services through 2,789 

stations at U.S. airports, and 
approximately 3,200 IACs with over 
10,000 business locations. Together 
these entities transport approximately 
$30 billion worth of goods per year. In 
recognition of this breadth and 
complexity, TSA considered the full 
gamut of potential solutions for 
enhancing air cargo security in 
developing this NPRM. TSA analyzed 
the existing regulatory structure for air 
cargo security in the United States, 
partnered with industry, reviewed a 
variety of external assessments of the air 
cargo system, and coordinated with 
other agencies in the Department of 
Homeland Security with air cargo 
security experience and responsibilities, 
such as CBP, to develop solutions for 
today’s challenges. TSA also reached 
out to numerous international entities 
including the European Commission, 
Transport Canada and International Air 
Transport Association to assess best 
practices and regulatory regimes that 
might be applicable to the U.S. 
environment. 

The majority of participants in the 
ASAC air cargo security working groups 
have stated that proposals to require the 
inspection of every piece of cargo 
shipped on passenger aircraft are 
impractical. Instead, they recommended 
a risk-based targeting strategy to identify 
higher risk cargo for additional scrutiny; 
relying, in part, on the Government 
Accounting Office (GAO) report on 
Vulnerabilities and Potential 
Improvements for the Air Cargo 
System,14 the Department of 
Transportation’s Office of the Inspector 
General (OIG) Audit of the Cargo 
Security Program,15 and TSA’s Air 
Cargo Security Scenario Analysis. These 
reports have cautioned that, in the 
absence of an appropriate targeting 
methodology and data, a requirement 
for inspection of 100% of air cargo 
would severely burden the just-in-time 
delivery that is currently a key 
competitive feature of many U.S. 
manufacturing and distribution 
industries, and could have particularly 
severe negative impacts on aircraft 
operators, IACs and their employees and 
agents. TSA agrees with this assessment. 
TSA believes that a requirement to 
inspect every piece of cargo could result 
in an unworkable cost of more than 
$650 million in the first year of 
implementation.16
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17 This document is SSI and, accordingly, not 
publicly releasable.

18 This report is protected as Sensitive Security 
Information under 49 CFR part 1520.

In its final presentation to TSA, ASAC 
noted that the layered solution outlined 
in its forty recommendations would 
significantly enhance air cargo security 
while ensuring that commerce is not 
disrupted, two goals TSA is committed 
to achieving. It was the sense of the 
ASAC that technology solutions must be 
pursued as aggressively as possible. 
Specifically, the committee’s 
recommendations included using 
technology to improve communication 
links between regulated parties and the 
federal government, leveraging new 
technology to create a more layered 
cargo security approach, and using 
technology to enable enhanced 
requirements for achieving Known 
Shipper status.

Similarly, TSA reviewed FAA’s 
October 2001 ‘‘Air Cargo Threat 
Assessment’’ (DOT/FAA/AR–02/15) 
analysis of the vulnerabilities of the 
current air cargo security program.17 In 
this report, FAA’s overall assessment 
was that an integrated security regime 
was required. These FAA 
recommendations have been considered 
and are reflected in portions of this 
NPRM.18

The Department of Transportation 
Office of the Inspector General audited 
the FAA’s air cargo security program. 
The OIG’s report of this audit and its 
results, including data sources, are SSI. 
Like the ASAC and FAA, the OIG 
determined that air cargo security could 
best be bolstered by implementing 
layered solutions throughout the air 
cargo system; and offered fourteen 
specific recommendations. TSA 
concurred with the OIG’s assessment 
and these recommendations are 
reflected in both TSA’s air cargo 
strategic plan and in this NPRM. 

TSA will continue to use SDs and EAs 
as required to address immediate 
threats. These directives are issued to 
regulated parties outlining specific 
requirements that must be met as part of 
their security programs and are 
protected as sensitive security 
information. 

Like TSA, CBP also relies on a layered 
security program for securing air cargo 
and both agencies are committed to 
determining how best to leverage 
individual resources and avoid 
unnecessary redundancy. As a result, 
TSA and CBP have initiated a dialogue 
for coordinating their respective air 
cargo security activities. TSA and CBP 
initiated this effort shortly after DHS 
was established and the agencies 

received a Congressional mandate to 
continue this effort during Fiscal Year 
2004. TSA and CBP are looking closely 
at how best to apply their combined 
experience in promoting supply chain 
security, securing cargo prior to loading, 
and applying risk-based targeting 
programs. In addition, through this 
effort, DHS is committed to ensuring the 
maximum degree of consistency 
between TSA and CBP programs and 
minimizing the impact on industry by 
coordinating requirements and 
procedures. 

Within the BTS Directorate, CBP and 
TSA have distinct, but equally vital, 
security missions in securing air cargo. 
Historically, CBP has primarily been 
responsible for determining the 
admissibility of the cargo held on the 
aircraft and as such is concerned about 
cargo that may carry threats to be 
deployed once the cargo reaches U.S. 
borders. TSA, on the other hand, is 
responsible for securing both domestic 
aircraft and foreign flights destined for 
the United States from destruction or 
hijacking and as a result is primarily 
concerned with the illicit loading of 
explosives or stowaways on board. 

The priority mission of CBP is to 
prevent terrorists and terrorist weapons 
from entering the United States. That 
mission means improving security at the 
nation’s physical borders and ports of 
entry, but it also means extending the 
zone of security beyond our physical 
borders—so that American borders are 
not the first line of defense. With regard 
to the securing of international air cargo, 
CBP has a long history of screening and 
inspecting cargo upon arrival in the 
United States. Today it continues this 
challenge with a refined focus on 
stopping terrorists and terrorist weapons 
at our nation’s borders. 

TSA’s mission is to provide security 
in all modes of transportation, with a 
priority emphasis on aviation. Like CBP, 
TSA employs a threat-based, risk-
managed approach to securing air cargo. 
Therefore, we focus our efforts in the 
passenger environment on preventing 
the introduction of explosive devices 
into the cargo bays of passenger air 
carriers. In the all-cargo environment, 
while measures are taken to prevent the 
introduction of an explosive device on 
an all-cargo aircraft, our primary 
concern is focused on keeping intruders 
or stowaways off the aircraft, as a 
hijacking causes significant loss of life 
and other damage on the ground and in 
the air. 

Extensive interagency analysis and 
outreach to both industry and other 
federal agencies have led TSA to 
conclude that a threat based, risk 
managed, layered solution will provide 

the highest degree of security in the air 
cargo environment while causing the 
least financial and procedural impact on 
a business sector that contributes 
significantly to the United States and 
global economies. TSA invites public 
comment on the feasibility of this 
approach overall, on the specific rule 
changes and requirements proposed in 
this NPRM, and on other possible 
actions, such as a requirement to inspect 
100% of air cargo, that have been the 
subject of public discussion but which 
TSA, for reasons outlined above, has 
determined not to propose in this 
NPRM. 

IV. Summary of Proposed Amendments 

A. Current Regulation of Aircraft 
Operators and Foreign Air Carriers and 
Proposed Amendments 

TSA regulations currently cover a 
variety of aircraft operators as part of an 
overall, layered approach to security. 
Aircraft operators with scheduled or 
public charter passenger operations 
using aircraft with a passenger seating 
configuration of 61 or more, or those 
using smaller aircraft that enplane 
passengers from or deplane passengers 
into a sterile area, must have full 
programs under § 1544.101(a). These 
operators often carry cargo in addition 
to passengers and must comply with 
cargo security requirements under 
§ 1544.205. 

Aircraft operators using aircraft in 
scheduled or public charter passenger 
operations using aircraft with a 
passenger seating configuration of 31 or 
more but 60 or fewer seats must have a 
partial program under § 1544.101(b). 

Aircraft operators using aircraft with 
a maximum certificated takeoff weight 
of 12,500 pounds or more, in scheduled 
or charter service, carrying passengers 
or cargo or both, must have a twelve-five 
program under § 1544.101(d) & (e). 

Aircraft operators using aircraft in 
private charter passenger operations 
using aircraft with a passenger seating 
configuration of 61 or more or a 
maximum certificated takeoff weight 
greater than 45,500 kg (100,309.3 
pounds) must have a private charter 
program under § 1544.101(f), as well as 
having a twelve-five program. 

This NPRM is proposing to add 
another type of program. As discussed 
further in this preamble, TSA is 
proposing that aircraft operators 
operating all-cargo aircraft with a 
maximum certificated takeoff weight of 
more than 45,500 kg (100,309.3 pounds) 
have an all-cargo program under 
proposed § 1544.101(h) & (i). 

Certain foreign air carriers must have 
security programs as well. Those with 
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scheduled or public charter passenger 
operations using aircraft with a 
passenger seating configuration of 61 or 
more, or those using smaller aircraft that 
enplane passengers from or deplane 
passengers into a sterile area (analogous 
to U.S. operators with full programs), 
must have security programs under 
§ 1546.101(a) or (b). Those in scheduled 
or public charter passenger operations 
using aircraft with a passenger seating 
configuration of 31 or more but 60 or 
fewer seats must have programs under 
§ 1546.101(d) (analogous to U.S. 
operators with partial programs).

In addition, in November 2003, in 
response to threats, TSA required 
foreign air carriers that perform all-cargo 
operations using aircraft with a 
maximum certificated takeoff weight of 
12,500 pounds or more to carry out the 
All-Cargo International Security 
Procedures issued by TSA. 69 FR 3939 
(Jan. 27, 2004). In this NPRM, TSA is 
proposing to codify this procedure and 
to create foreign air carrier security 
programs analogous to a U.S. twelve-
five program in all-cargo operations and 
to the proposed all-cargo program in 
part 1544. 

Additionally, in November 2003, TSA 
issued SDs and EAs requiring domestic 
aircraft operators under a full program 
or a twelve-five all-cargo program and 
foreign air carriers to apply further 
screening measures to cargo. More 
specifically, TSA required that these 
operators inspect a percentage of cargo 
prior to loading it on an aircraft. 

Aircraft operators under a full 
program must also continue to abide by 
the requirements of the Known Shipper 
program. Generally, these aircraft 
operators may transport only cargo from 
a known shipper. Congress specified in 
ATSA, codified at 49 U.S.C. 44901(a), 
that a Federal employee is not required 
to carry out screening requirements for 
a passenger aircraft operator of the 
Known Shipper program. These 
screening functions may be performed 
by the private sector. Likewise at 
44901(a), Congress distinguished that 
Federal screeners must conduct certain 
passenger screening. Operators of all-
cargo aircraft do not share this 
distinction. All-cargo aircraft operators 
also may perform cargo screening; it is 
not required that a Federal employee 
carry out screening of all-cargo aircraft. 

The security procedures required for 
the varying programs are focused to 
address the greatest perceived threats to 
the respective operations. Accordingly, 
TSA requires the most security 
procedures under the layered approach 
to those operations perceived to have 
the highest threat. For instance, the full 
program focuses security requirements 

both to protect the large number of 
passengers on board the aircraft as well 
as to prevent the largest of aircraft from 
being hijacked and used as a missile to 
attack another target, and thus are 
subject to the most intense security 
measures. The proposed all-cargo 
program would focus on the latter threat 
because aircraft operators under this 
proposed program generally use the 
same types of aircraft as those used 
under a full program. All-cargo 
operations under the twelve-five 
program require layers of security 
appropriate to the lower threats posed 
by smaller aircraft. TSA has developed 
a measured approach to match security 
requirements with the possible risks. 

B. Security Threat Assessments for Air 
Cargo Workers 

TSA currently requires a variety of 
individuals working in aviation to 
submit to a criminal history records 
check. Generally, these individuals 
work on airport grounds and have 
access to secure areas. 

In the cargo environment, many other 
persons have access to cargo before 
someone who works for the airport and 
has had such a check handles it. In this 
rulemaking, TSA proposes to require 
additional persons who have unescorted 
access to air cargo, but do not have 
unescorted Security Identification 
Display Area (SIDA) access, to undergo 
a security check to verify that they do 
not pose a security threat. 

TSA recognizes that the number of 
individuals with access to cargo is 
large—approximately 63,000—and that 
the companies that they work for run 
the gamut from complex organizations 
to ‘‘mom and pop’s.’’ Therefore, 
requiring all these individuals to 
undergo fingerprint-based criminal 
history background checks would be a 
time-consuming and costly process. 
TSA believes that potential security 
concerns related to unescorted access to 
cargo by these individuals would be 
best addressed at this time by requiring 
the individuals to submit to a Security 
Threat Assessment program, focused on 
the threat of terrorism. A Security 
Threat Assessment, as proposed in this 
NPRM, would rely on checks of existing 
intelligence-based records and databases 
to ensure that an individual who is a 
known or suspected threat is prohibited 
from working in positions that could 
allow that individual to have unescorted 
access to air cargo. This program adopts 
best practices from the financial services 
and transportation security 
communities to reduce the likelihood 
that a terrorist could gain access to 
cargo. 

In proposed §§ 1544.228, 1546.213, 
and 1548.15, TSA would prohibit 
aircraft operators under a full program 
or all-cargo program; foreign air carriers 
operating under §§ 1546.101(a) (b) or (e); 
and each IAC from authorizing any 
individual to have unescorted access to 
cargo unless the respective operator has 
verified the identity of that individual 
in a manner acceptable to TSA, and that 
individual has successfully completed a 
CHRC under 49 CFR 1542, 1544, or 
1546, Security Threat Assessment 
pursuant to proposed Subpart C of part 
1540, or another Security Threat 
Assessment approved by TSA. 

TSA has also considered extending 
security threat assessment requirements 
in additional contexts. For instance, 
TSA considered requiring every 
employee of an entity regulated by TSA 
that is in the business of cargo 
transportation to submit to a security 
threat assessment. TSA proposes that 
the layered approach of requiring 
assessments for those individuals with 
unescorted access to cargo, combined 
with requirements to secure cargo upon 
acceptance, are at this time sufficiently 
focused on the potential security threat. 

TSA also considered requiring each 
person who boards for transportation on 
an aircraft under an all-cargo security 
program to submit to a security threat 
assessment. Alternatively, TSA 
considered requiring persons who board 
an aircraft under an all-cargo security 
program who require prohibited items 
during the flight to perform their duties 
to submit to the assessment. TSA has 
not proposed these measures but invites 
comments on these considerations. 

C. Security Measures for Persons 
Boarding an All-Cargo Aircraft 

TSA is proposing to codify 
requirements for screening persons 
other than passengers boarding the all-
cargo aircraft with a maximum 
certificated take-off weight greater than 
12,500 pounds. See proposed § 1544.202 
and § 1546.202. Under FAA rules, some 
persons who are not flight crew 
members or passengers may travel on an 
all-cargo aircraft, such as handlers 
escorting an animal being shipped via 
air cargo. See 14 CFR 121.583 and 
121.587. Such individuals could be in a 
position to attempt to take over the 
aircraft. TSA believes that it is necessary 
to screen such persons to ensure that 
individuals traveling on aircraft under 
an all-cargo program, or under a twelve-
five program in an all-cargo operation, 
do not present a security threat. Such 
screening is now being done under SDs 
issued in November 2003 and is 
included as a proposed regulatory 
requirement in this NPRM. While 
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Congress specified in 49 U.S.C. 44901(a) 
that a Federal employee must conduct 
screening of persons in passenger 
operations, section 44901(f) has no such 
requirement for all-cargo operations. 
Accordingly, the private sector may 
conduct screening in all-cargo 
operations in compliance with TSA 
standards.

D. Screening Cargo 
To guard against unauthorized 

weapons, explosives, persons, and other 
destructive substances or items in cargo, 
TSA proposes to codify a requirement 
for aircraft operators to inspect a portion 
of air cargo, including that offered by 
known shippers. See proposed 
§§ 1544.205 and 1546.205. An SD issued 
to operators with full programs in 
November 2003 requires that a portion 
of known shipper cargo be inspected, 
and this NPRM would codify that 
change. In addition, an SD issued 
requires operators of Twelve-Five all-
cargo aircraft inspect a portion of cargo. 
When conducting inspections, aircraft 
operators are required to follow TSA-
approved requirements. 

In addition, aircraft operators 
operating under full programs are 
currently required to submit individuals 
conducting cargo screening to a 
fingerprint-based CHRC under 
§ 1544.229 to reduce the likelihood that 
a terrorist could gain such employment 
to facilitate the introduction of 
unauthorized persons, explosives, 
incendiaries, and other substances or 
items. This proposed rule would also 
require aircraft operators operating 
under all-cargo programs to submit their 
cargo screeners to a CHRC under 
§ 1544.229, mitigating the possibility 
that an authorized person would 
threaten or otherwise compromise the 
security of the aircraft operations. 

TSA considered several other 
requirements for cargo screening that 
are not included in this NPRM. For 
instance, TSA considered prohibiting all 
cargo from transportation on passenger 
aircraft. TSA recognizes, however, that 
this requirement would likely lead to 
significant economic impact on 
passenger operations. Moreover, TSA 
proposes that a layered approach to 
security requirements, including those 
proposed in this NPRM, would provide 
for an appropriate level of security and 
could be implemented without undue 
hardship on the affected stakeholders. 
TSA also considered requiring physical 
inspection of 100% of all cargo on all 
aircraft, or alternatively on passenger 
aircraft. However, as noted in III.G. 
above, 100% inspection of cargo would 
be impractical and would severely 
impact the rapid delivery of air cargo. 

TSA invites comment on these 
considerations. 

E. Securing the Cargo Operating 
Environment 

Measures to prevent unauthorized 
individuals from gaining access to the 
cargo operations area are necessary to 
prevent tampering with the aircraft or 
the cargo and to remove a potential 
access point for stowaways. Currently, 
at airports that have complete programs 
under 49 CFR 1542, and therefore are 
required to have a SIDA based on the 
presence of covered passenger 
operations, all individuals working in 
the SIDA must have an airport-approved 
photo identification (ID) media that 
meets standards established by TSA. 
This ID must be displayed at all times 
above the waist on the individual’s 
outermost garments. To obtain a SIDA 
ID, a person must successfully undergo 
a fingerprint-based CHRC and 
successfully complete training in 
accordance with the airport’s security 
program (see 49 CFR 1542.205, 
1542.211, and 1542.213). In addition, 
procedures must be in place for 
challenging all persons not displaying 
appropriate ID for the area in which 
they are found. Currently, all-cargo 
operations are not specifically covered 
under airport SIDA requirements. 

At airports that are required to have 
a SIDA because of the presence of 
covered passenger operations, TSA 
proposes in this NPRM to extend SIDA 
requirements to cargo operating areas. 
See proposed § 1542.205. As previously 
discussed, the potential consequences of 
an all-cargo aircraft being hijacked and 
used as a missile to attack another target 
are comparable to the consequences of 
a hijacking of a passenger aircraft of the 
same size. Accordingly, TSA proposes 
to add a layer of security to protect these 
aircraft further by applying SIDA 
requirements in cargo operating areas. 
Airports that currently have SIDA have 
the associated procedures and 
requirements in place. TSA believes that 
airports that have SIDA will be able to 
extend SIDAs to areas where cargo is 
loaded and unloaded without great 
challenges. Indeed, the cargo operation 
areas at many of these airports already 
are SIDAs. TSA also considered 
extending SIDA requirements to airports 
that serve all-cargo carriers and are not 
currently required to have a SIDA. 
Airports without SIDAs, however, 
would be required to implement many 
unfamiliar requirements in order to 
create SIDA. These airports also may 
have only occasional and unpredictable 
all-cargo aircraft traffic, such as on-
demand charter operations. In this 
NPRM, TSA proposes that aircraft 

operators implement other measures 
that will enhance security instead of 
requiring airports without SIDAs to 
create them. Accordingly, TSA proposes 
in § 1544.225 to require that the aircraft 
operator prevent unauthorized access to 
the operational area of the aircraft while 
loading or unloading cargo. Note that 
aircraft operators now must comply 
with § 1544.217, which requires covered 
aircraft operators to arrange for a law 
enforcement presence to respond to any 
situations that may arise. TSA believes 
that the aircraft operator is well 
positioned to provide sufficient security 
for their aircraft operations, in lieu of an 
airport SIDA. TSA invites public 
comment on the economic, operational, 
and security implications of this 
approach. TSA also proposes to require 
that, before placing an all-cargo aircraft 
back into service after a period spent 
unattended, the aircraft operator 
conduct a security inspection of the 
aircraft. See proposed § 1544.225 and 
§ 1546.103(a)(1). Together, these 
provisions would reduce the likelihood 
of successful tampering, stowaway 
boarding, or the introduction of an 
improvised explosive device or other 
destructive substance or item. Similar 
provisions are currently required of 
passenger aircraft operators operating 
aircraft of the same size. 

F. Accepting Cargo From Comparable 
Entities 

TSA is proposing to authorize aircraft 
operators under full or all-cargo 
programs to accept cargo only from the 
shipper, or from an entity with a 
security program comparable to the 
aircraft operator’s. See proposed 
§ 1544.205(e) and § 1546.205(e). The 
purpose of this proposed amendment is 
to prohibit aircraft operators from 
carrying cargo transferred from persons 
or businesses without the appropriate 
security measures to guard against the 
introduction of unauthorized weapons, 
explosives, persons, or other destructive 
substances or items. TSA will provide 
these aircraft operators in their security 
programs with a more detailed account 
of what cargo may be accepted. 

G. Known Shipper Program 
TSA proposes to codify and 

strengthen the Known Shipper program 
in regulation at 49 CFR 1544.239, 
1546.215, and 1548.17. As discussed 
above in section III., paragraph C., ‘‘How 
did TSA enhance cargo security after 
September 11, 2001?,’’ the Known 
Shipper program is a protocol to 
distinguish shippers about whom 
security-relevant information is known 
from those shippers about whom the 
aircraft operator has inadequate 
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information. This program applies to 
aircraft operators with full programs, 
corresponding foreign air carriers, and 
IACs that offer cargo to such aircraft 
operators and foreign air carriers.

TSA considered extending a 
regulatory program directly to shippers 
of cargo that intend to use air 
transportation. By doing so, TSA would 
have direct oversight and regulatory 
authority throughout the cargo supply 
chain. The number of potential 
shippers, however, may be unwieldy. 
Potentially any person or business may 
ship cargo by air. TSA proposes, 
instead, to focus on aircraft operators 
and IACs as discussed through this 
NPRM. 

Certain operational elements of the 
Known Shipper program are sensitive 
security information and cannot be 
divulged. However, the existence of the 
program is a matter of public record. 
Congress recognized the existence of the 
Known Shipper program in the Aviation 
and Transportation Security Act, Pub. L. 
107–71, at section 110. Since September 
11, 2001, cargo from unknown shippers 
has not been permitted to be transported 
aboard aircraft operated under a full 
program. 

TSA considered allowing unknown 
shipper cargo on passenger aircraft after 
physical inspection. TSA recognizes 
that this cargo could provide 
considerable business opportunity to 
aircraft operators, but determined that 
this measure could not assure adequate 
security. No single technology currently 
exists with sufficient versatility to 
handle the vast array of cargo sizes, 
shapes, and materials to ensure security 
while maintaining acceptable 
throughput, or processing time. TSA 
welcomes comments and 
recommendations on this issue. 

Although the Known Shipper 
program has been in existence for over 
10 years in its current form and has its 
roots in security programs that date back 
to 1976, it has not previously been 
identified in security regulations; rather, 
it has been in the aircraft operator 
security programs. TSA is proposing to 
codify and enhance the Known Shipper 
program in this NPRM. 

TSA will consider, but TSA is not 
proposing to allow cargo submitted by 
unknown shippers to be transported on 
passenger aircraft under a full program 
at this time. TSA invites public 
comment on the costs, benefits and 
practical implications associated with 
screening cargo from unknown shippers 
to the degree necessary to permit it to 
be transported on commercial passenger 
aircraft. 

As discussed in III.C. above, TSA is 
implementing a comprehensive 

strengthening of the Known Shipper 
program. These improvements 
centralize and automate the vetting of 
applicants to the Known Shipper 
program. Under this NPRM, when 
proposing a shipper for the Known 
Shipper program, an aircraft operator, 
foreign air carrier, or IAC would be 
required to submit an application 
electronically to TSA for vetting against 
terrorist and law enforcement data. This 
information will then be stored in a 
central database along with the 
shipper’s status in the program. Aircraft 
operators, foreign air carriers, and IACs 
would be required to check a shipper’s 
status on the system before accepting its 
cargo for transport on passenger aircraft. 
This proposed requirement will enable 
TSA to conduct a thorough threat 
assessment of those seeking to ship by 
passenger aircraft. 

To assist in implementing the 
enhancements to the Known Shipper 
program, TSA proposes in this NPRM 
that, when TSA so requires, the aircraft 
operators, foreign air carriers, and IACs 
will submit known shipper information 
electronically and update it as needed. 
TSA has designed its known shipper 
database, including the necessary 
Internet elements, to ensure that shipper 
lists are not compromised. TSA believes 
that the proposed changes would 
facilitate industry participation in the 
Known Shipper program by reducing 
the administrative burden on individual 
aircraft operators. 

H. Establish All-Cargo Operator 
Standard Security Program 

Aircraft operators using passenger 
aircraft with a passenger seating 
configuration of sixty-one seats or more 
in scheduled or public charter service 
must have a full program under 49 CFR 
1544.101(a), using the Aircraft Operator 
Standard Security Program (AOSSP). 
Aircraft operators using passenger 
aircraft that have a maximum 
certificated takeoff weight greater than 
45,500 kg (100,309.3 pounds), or a 
passenger-seating configuration of 61 or 
more, that are not government charters 
or in private charter service, must have 
a program under 49 CFR 1544.101(f). 
Currently, however, all-cargo aircraft 
operators operating aircraft of a similar 
size and potential destructive power are 
subject to the Twelve-Five program, 
rather than the full program. These 
operators are currently required to 
implement security programs in 
accordance with TSA’s Twelve-Five 
Standard Security Program governing 
aircraft with a maximum take off weight 
of 12,500 pounds or more. In addition, 
some cargo operators voluntarily 
participate in the more comprehensive 

DSIP. Considering the potential risks 
associated with heavier all-cargo 
aircraft, TSA proposes to require 
additional steps for securing all-cargo 
aircraft weighing more than 45,500 kg 
(100,309.3 pounds) at § 1544.101(h). 
These measures would be incorporated 
into a mandatory All-Cargo Aircraft 
Operator Standard Security Program. 
The program will include elements of 
the DSIP.

Extending pertinent requirements to 
all-cargo aircraft operators operating 
above the 45,500 kg threshold would 
institute security measures for all-cargo 
aircraft comparable to passenger aircraft 
of the same size. An all-cargo aircraft 
with maximum certificated takeoff 
weight greater than 45,500 kg could 
cause significant damage if taken over 
and used as a weapon. TSA also applies 
this applicability threshold in the 
private charter program,19 49 CFR 
1544.101(f), and it is consistent with 
international security standards adopted 
by the International Civil Aviation 
Organization.20

TSA recognizes that the operations of 
all-cargo aircraft operators and 
passenger aircraft operators are not 
identical and looks forward to working 
with industry to ensure that proposed 
new requirements are tailored to 
accommodate those differences. 

I. Strengthen Foreign Aircraft Operator 
Security Measures 

TSA currently requires foreign air 
carriers using aircraft of a certain size 
and engaged in scheduled or public 
charter passenger operations and 
landing or taking off in the United 
States to have a TSA-approved security 
program. Foreign all-cargo air carriers 
are subject to certain security 
requirements identified in a security 
program issued by TSA under part 1550 
in November 2003, including random 
inspection of cargo. See 69 FR 3939 (Jan. 
27, 2004). TSA is proposing to amend 
§ 1546.101 to make these requirements 
permanent and incorporate them into 
the foreign air carrier regulations in 
recognition that these measures were 
implemented on an emergency basis 
and should now be available for public 
comment as part of this rulemaking. 

TSA proposes to extend to foreign all-
cargo air carriers requirements to 
implement a level of security similar to 
that of U.S. aircraft operators using the 
same size aircraft. Under the proposed 
amendment to § 1546.101, foreign air 
carriers would be required to adopt and 
implement a security program 
acceptable to TSA for all flights using an 
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all-cargo aircraft with a maximum 
certificated takeoff weight of more than 
45,500 kg that land or take off in the 
United States. This security program 
would essentially parallel the 
requirements of the proposed all-cargo 
program for U.S. aircraft operators. This 
NPRM also proposes that foreign air 
carriers in all-cargo operations with 
aircraft over 12,500 pounds and up to 
45,500 kg also implement security 
programs. This security program would 
essentially parallel the requirements of 
the Twelve-Five Standard Security 
Program for U.S. aircraft operators. The 
remaining proposed amendments would 
require foreign air carrier security 
programs to provide a level of security 
similar to that required of U.S. aircraft 
operators serving the same airport and 
employ equivalent procedures. These 
procedures include application of 
security measures to persons and 
property on board the airplane under 
proposed § 1546.202, measures for 
acceptance and screening of cargo under 
proposed § 1546.205, introduction of 
security threat assessments for cargo 
personnel in the United States under 
proposed § 1546.213, and application of 
Known Shipper program requirements 
under proposed § 1546.215. 

J. Enhancing Existing Requirements for 
IACs 

The IAC, sometimes called a freight 
forwarder, is a crucial part of the air 
cargo system, acting as an intermediary 
between the shipper and the aircraft 
operator for approximately 80% of all 
air cargo shipped on passenger aircraft 
in the United States. TSA estimates that 
there are 3,200 entities in the United 
States operating as IACs ranging from 
large corporations to sole proprietors 
working out of their homes. All IACs are 
required to maintain a security program 
known as the IACSSP and are regulated 
under 49 CFR 1548. This NPRM 
proposes to expand the definition of 
IAC to include businesses engaged in 
the indirect transport of cargo on larger 
commercial aircraft, regardless of 
whether the operation is conducted 
with a passenger aircraft or an all-cargo 
aircraft. 

In addition, TSA plans to strengthen 
security requirements for all IACs. 
Specifically, TSA proposes to vet 
businesses more thoroughly before they 
are authorized to do business as IACs, 
strengthen a requirement for periodic 
recertification of IAC status, and 
strengthen security requirements for 
accepting and processing air cargo. 
These amendments to the rules 
governing IAC operations are intended 
to improve the security of the air cargo 
supply chain by infusing better security 

during the period between when a 
package leaves a shipper and when it is 
presented to the aircraft operator. 

A key element of TSA’s proposed 
enhanced IAC standard security 
program is a more thorough vetting of 
entities seeking authority to do business 
as IACs. To strengthen the application 
process, TSA is developing a web-based, 
centralized system for validating and 
revalidating IACs. This system will 
improve security through an enhanced, 
more effective vetting process while 
facilitating the application, renewal and 
review process for the industry. 

Upon implementation of the Internet-
based system, TSA proposes, under 
§ 1548.7, to require all businesses to use 
the system to obtain initial IAC approval 
and to renew their approval. In doing 
so, TSA proposes to require IAC 
applicants to submit more information 
about themselves and their business 
than is currently required, including 
basic corporate records. IACs would 
also be required to use the system to 
notify TSA of any changes to their 
corporate structure and to renew their 
status annually. These two steps will 
allow TSA to check whether the 
applicant is a legitimate business and 
determine whether the business or 
personnel poses a threat to 
transportation security.

These planned new IAC vetting tools, 
combined with the centralization of 
information and automated 
communications, would enable TSA to 
implement effectively a program to 
remove IAC authorization from those 
persons found to be security risks 
during revalidation or found to be out 
of compliance. In this NPRM, TSA 
proposes procedures for withdrawing 
IAC security program approval. 

TSA’s envisioned electronic 
validation/revalidation process is also 
indicative of the DHS commitment to 
improving security while promoting 
best business practices. By automating 
much of the current paper-based 
process, TSA would be able to 
accelerate the validation and 
revalidation process, and industry 
would have an improved means of 
communication with TSA that 
facilitates TSA’s ability to notify IACs 
and aircraft operators of pending 
actions. 

K. Establishing New Training and 
Personnel Requirements 

TSA is proposing to add regulatory 
text to: expand general security 
requirements to include the protection 
of stored or en route cargo under 
§ 1548.9; implement training under 
§ 1548.11; require IACs to appoint 
Security Coordinators under § 1548.13; 

authorize IACs to receive and require 
IACs to confirm receipt of, and to 
implement SDs and Information 
Circulars under § 1548.15. 

To ensure that IAC employees 
understand and are trained to 
implement their security 
responsibilities, TSA is proposing to 
require a comprehensive and recurrent 
training program for IACs. This program 
would cover procedures for accepting, 
accessing and handling cargo intended 
for transport on aircraft as well as record 
keeping, acceptance and maintenance of 
Sensitive Security Information, and 
communication protocols and other 
requirements in the security program. 
As part of this initiative, TSA proposes 
to develop computer and/or video-based 
instructional materials and a testing 
tool, including a minimum standard 
that an employee will be expected to 
meet, and protocols for situations where 
employees fail to meet the threshold. 
Development of these training tools will 
coincide with the review and 
consideration of this NPRM and 
revisions to the IACSSP; training 
materials should be available to IACs 
shortly after these changes are 
implemented. TSA believes that 
development and distribution of these 
training tools will enhance regulatory 
compliance among the IAC community. 
TSA invites public comment on the 
practical and economic implications of 
requiring training of IAC and IAC agent 
personnel, and on the best means for 
achieving a high training standard 
without disrupting commerce. 

TSA also proposes to require IACs to 
designate a Security Coordinator at the 
corporate level. This individual will be 
responsible for implementing the IAC’s 
security program and will serve as the 
IAC’s primary point of contact for 
communication with TSA. The Security 
Coordinator can be an existing 
employee with additional duties, but 
someone in this role must be available 
24 hours a day. Establishment of IAC 
security coordinators is crucial to 
ensuring that TSA has an open line of 
communication with this important 
class of regulated parties. Currently, 
airport operators and aircraft operators 
must have Security Coordinators. 

As TSA is presented with new threat 
and vulnerability information, TSA may 
need to require IACs to adjust their 
actions accordingly. Currently, TSA 
communicates such information to 
regulated parties, particularly to aircraft 
operators, by issuing SDs and 
Information Circulars. TSA is proposing 
to implement a parallel capability for 
IACs. IACs would be authorized to 
receive SDs, and required to verify 
receipt of the directive or circular and 
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to notify TSA how they will comply 
with it. If an IAC is unable to comply 
with a SD, it would be allowed to 
propose an alternative means of 
compliance to TSA. Formalizing this 
two-way communication is necessary to 
ensure sufficient measures are enacted 
when the threat changes, such as during 
a heightened state of alert. 

TSA also proposes to codify existing 
general requirements of the IACSSP to 
require IACs to enhance the security of 
cargo stored or en route to the aircraft 
operator. The proposal to enhance en 
route and storage security is intended to 
ensure that IACs are held accountable 
for securing the goods entrusted to them 
throughout those legs of the supply 
chain for which they are responsible. 
Acceptable security measures are likely 
to include standards for facility security, 
and lock and seal requirements for 
conveyances. TSA invites suggestions 
from interested parties regarding the 
most appropriate solutions available. 

V. Section-by-Section Analysis of 
Proposed Changes 

Part 1540—Civil Aviation Security: 
General Rules 

Section 1540.5—Terms Used in This 
Subchapter 

TSA proposes to broaden the 
definition of ‘‘Indirect Air Carrier’’ by 
removing the word ‘‘passenger,’’ in 
order to expand TSA security program 
requirements to freight forwarders that 
offer cargo to all-cargo aircraft 
operations. The ASAC Air Cargo 
Security working groups (‘‘ASAC 
working groups’’) recommended, and 
TSA agrees, that limiting the definition 
of IAC to only those persons that tender 
cargo to a passenger aircraft would be 
inconsistent with TSA’s goal of 
extending a security regime to all-cargo 
aircraft operations.

Sections 1540.201 Through 1540.209—
Subpart C—Security Threat 
Assessments 

The ASAC working groups 
recommended, and TSA agrees, that the 
identities of personnel who have 
unescorted access to cargo to be shipped 
by air should be verified, and that such 
personnel should be subject to 
appropriate background checks. TSA 
proposes to create a type of personnel 
background check to be called a 
‘‘Security Threat Assessment.’’ This 
Security Threat Assessment would 
include a search by TSA of domestic 
and international databases to 
determine the existence of indicators of 
potential terrorist threats that meet the 
standards set forth in proposed Subpart 
C of part 1540. This subpart is 

procedural and sets out the scope and 
basic procedural requirements of a 
Security Threat Assessment, including 
related fee requirements, and provides 
for review of TSA determinations in 
connection with Security Threat 
Assessments. 

In proposed §§ 1544.228, 1546.312, 
and 1548.15, operators would be 
required to ensure that individuals who 
have unescorted access to cargo undergo 
a Security Threat Assessment or other 
check. See the discussion of § 1544.228 
below. This requirement would apply to 
aircraft operators operating under full or 
all-cargo programs, the corresponding 
foreign air carriers, and IACs that offer 
cargo to such operators. 

TSA’s proposed Security Threat 
Assessment would require in § 1540.203 
that operators verify the individual’s 
identity, after which TSA would check 
their identity information against 
intelligence records and other data 
related to terrorism. Operators would be 
required to submit the individual’s 
name, date and place of birth, social 
security number and date of 
naturalization (if a naturalized citizen), 
citizenship status, alien registration 
number (if applicable) and a detailed 
description of the measures taken to 
verify the individual’s identity. After 
assessing this data to determine whether 
the individual poses or is suspected of 
posing a threat to national security, 
transportation security or of terrorism, 
under proposed § 1540.205, TSA would 
notify the regulated party and the 
individual. This notification can take 3 
forms: 

1. Security Authorization for 
Unescorted Cargo. This notification 
would indicate that TSA has not found 
that the individual presents a known or 
suspected threat to security. Upon 
receipt of this notification, the operator 
may authorize the individual 
unescorted access to air cargo. 

2. Initial Denial of Authorization for 
Unescorted Cargo Access. This 
notification would be issued if TSA 
knew or suspected the individual of 
posing a threat. The individual would 
be able to appeal this determination 
through adjudication, but the individual 
would not be permitted unescorted 
access to air cargo while the appeal is 
pending. 

3. Final Denial of Authorization for 
Unescorted Cargo Access. If the 
individual was determined to present a 
threat after an initial determination was 
issued and the individual has an 
opportunity to appeal that 
determination, this notification would 
inform the operator and the individual 
that he or she must be barred from 
having unescorted access to air cargo. 

Section 1540.207 would set out the 
appeals procedures under this proposal 
to provide appropriate due process. 
Section 1540.209 would establish the 
fee requirements necessary to recover 
associated costs of the Security Threat 
Assessment. Under the proposed rule, 
the operator would not permit the 
individual to handle cargo until the 
operator and the individual were 
notified of a Security Authorization for 
Unescorted Cargo Access by TSA. In 
cases where TSA issues a Denial of 
Authorization for Unescorted Cargo 
Access, TSA may notify government 
agencies for law enforcement or security 
purposes, or in the interests of national 
security. TSA recognizes that the 
requirement for background checks may 
cause affected businesses to alter their 
hiring practices. However, TSA believes 
that the security benefits of this 
requirement will be considerable and 
that TSA will be able to conduct the 
initial assessments in an expeditious 
fashion, providing timely notice to the 
regulated party. 

Part 1542—Airport Security 

Section 1542.1—Applicability of This 
Part 

Currently, part 1542 applies to airport 
operators regularly serving aircraft 
operators with full programs, private 
charter programs, or partial programs 
under part 1544, or the corresponding 
foreign air carriers under part 1546. 
Airport operators under part 1542 must 
have and carry out security programs as 
described in that part and, under 
§ 1542.5, must allow TSA to conduct 
inspections on the airport. Airports that 
do not regularly serve such operations, 
or only serve twelve-five programs, are 
not now subject to part 1542. 

TSA proposes to revise § 1542.1 by 
adding subparagraph (d) to require that 
each airport that serves an aircraft 
operator with any security program 
under part 1544 or a foreign air carrier 
under part 1546 would be subject to 
§ 1542.5. This would ensure that TSA 
could inspect aircraft operators and 
foreign air carriers using an airport that 
does not have a security program. It is 
critical that TSA have access to those 
aircraft operations to determine whether 
they are in compliance with the security 
requirements. Accordingly, the 
proposed addition of subparagraph (d) 
would provide that TSA may enter an 
airport that is not otherwise subject to 
part 1542 to conduct an inspection on 
an aircraft operator or a foreign air 
carrier regulated under parts 1544 and 
1546, respectively. This proposal would 
not require that any additional airport 
operators obtain security programs; it 
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would only require that certain airport 
operators allow TSA to conduct 
inspections under § 1542.5. 

Section 1542.205—Security of the 
Security Identification Display Area 
(SIDA) 

The ASAC working groups 
recommended, and TSA agrees, that, at 
airports that currently have one or more 
SIDAs, the SIDA should be extended or 
a new SIDA created to encompass air 
cargo operations. These airports have 
complete programs under § 1542.101(a) 
and serve the passenger aircraft 
operators with full programs. Under 
current § 1542.205, for each SIDA the 
airport operator must establish and 
carry out a personnel identification 
system, subject each individual who has 
unescorted access to a criminal history 
records check, and ensure each 
individual with unescorted access is 
properly trained. Currently, air cargo 
operations are not required to be 
conducted in SIDAs. 

Under paragraph 1542.205(a) TSA is 
proposing to add a new paragraph (a)(2) 
that expands the scope of operations 
that must be in a SIDA by requiring 
airports with SIDAs either to expand 
existing or create new SIDA to 
incorporate areas of cargo operations. 
These cargo operations areas would 
include areas where cargo is regularly 
sorted, loaded, or unloaded by certain 
aircraft operators or foreign air carriers. 
The SIDA would only be extended to 
areas on airport grounds.

This proposed change would apply 
only to aircraft operations conducted 
under a full program, and those 
operating under an all-cargo program. 
Also, only areas of the airport that are 
regularly used for these cargo operations 
would be made SIDAs. Areas on these 
airports that are only occasionally used 
would not need to be SIDAs, but the 
aircraft operator would be required to 
provide security for the area under 
proposed § 1544.225(d). Similarly, at 
airports that do not have SIDAs 
pursuant to §§ 1542.103(a) and 
1542.205(a), aircraft operators would 
provide security under proposed 
§ 1544.225(d). All airport operators who 
would be affected by the proposed 
amendment of paragraph 1542.205(a) 
currently have a SIDA and are already 
subject to the requirements of 
§ 1542.103(a) and § 1542.205. 

TSA also proposes to revise current 
paragraph 1542.205(b)(2), which states 
that an individual must undergo an 
employment history verification under 
§ 1542.209 before gaining unescorted 
access to a SIDA. This paragraph would 
be changed to clarify that a criminal 
history records check is required 

pursuant to § 1542.209 rather than an 
employment history verification. This 
clarification would make the text of 
§ 1542.205(b)(2) consistent with that of 
§ 1542.209. 

Finally, TSA proposes to add new 
paragraph 1542.205(c). This paragraph 
would make it clear that an airport 
operator that is not required to have a 
complete program under § 1542.103(a) 
is not required to establish a SIDA 
under proposed § 1542.205. 

The security measures required in a 
SIDA provide additional safeguards 
against unauthorized persons from 
gaining access to cargo operations where 
they could tamper with the cargo or 
stow away in attempt to take over the 
aircraft in flight, or introducing into 
cargo an unauthorized explosive, 
incendiary, or destructive substance or 
item. 

Part 1544—Aircraft Operator Security: 
Air Carriers and Commercial Operators 

Section 1544.101—Adoption and 
Implementation 

The ASAC working groups 
recommended, and TSA agrees, that all-
cargo aircraft operations conducted in 
aircraft with a maximum certificated 
take-off weight of more than 45,500 kg 
(100,309.3 pounds) should be subject to 
certain security requirements beyond 
those applicable to such operations 
under the current Twelve-Five Standard 
Security Program. TSA has already 
determined that this size aircraft is of a 
size that could cause significant damage 
if taken over and used as a weapon, and 
thus when this size aircraft is used in 
private charter passenger operations it 
must be operated under a private charter 
security program.21 Additionally, the 
45,500 kg threshold is consistent with 
international security standards adopted 
by the International Civil Aviation 
Organization. Accordingly, to ensure 
consistent treatment of similar aircraft, 
TSA proposes, in § 1544.101(h) and (i), 
to apply the same threshold by requiring 
that all-cargo operations in such aircraft 
be covered under an all-cargo program. 
Note that such aircraft carry both cargo 
and certain other persons (not 
passengers) in accordance with FAA 
rules. 14 CFR 121.547 and 121.583. 
These persons handle the cargo and 
perform other operations related to the 
flight.

Operations under an all-cargo 
program would no longer be under the 
current twelve-five program. 
Accordingly, TSA proposes to amend 
paragraph 1544.101(d)(1) to conform to 
the addition of the all-cargo program by 

providing that the twelve-five program 
does not apply for operations under an 
all-cargo program. 

In addition, TSA proposes to change 
the requirement for a twelve-five 
program from aircraft with a maximum 
certificated takeoff weight ‘‘of 12,500 
pounds or more’’ to ‘‘more than 12,500 
pounds.’’ This section initially was 
based on the requirement in ATSA 
section 132(a) that TSA implement a 
security program for charter air carriers 
for aircraft having a maximum 
certificated takeoff weight of 12,500 
pounds or more. In Vision 100, section 
606(a), this was changed to require 
security programs for aircraft with a 
weight of more than 12,500.22 This 
proposed amendment is consistent with 
Congressional intent. Vision 100 also 
codified the requirement for charter air 
carrier security programs in 49 U.S.C. 
44903(l)(1).

Vision 100 section 606(a) also codifies 
in new 49 U.S.C. 44903(l)(2) an 
exemption for armed forces charters so 
they are not subject to the requirements 
of 44903(l)(1). Such military operations 
are not subject to the requirements of 
§ 1544.101(d) or (e) and no TSA rule 
change is needed to implement this 
provision. 

TSA also proposes to amend 
paragraph 1544.101(e)(1), which lists 
the elements of the twelve-five program. 
TSA proposes the following 
enhancements to the twelve-five 
program for all-cargo operations: 
§ 1544.202 (Persons and property 
onboard the all-cargo aircraft) and 
§ 1544.205(a), (b), and (d) (Acceptance 
and screening of cargo: Preventing or 
deterring the carriage of any explosive 
or incendiary, Screening and inspection 
of cargo, and Refusal to transport). 

Section 1544.202—Persons and Property 
Onboard the All-Cargo Aircraft 

Section 1544.201 currently requires 
passenger operations under full 
programs or private charter to screen, 
inspect, and provide other security for 
persons who board their aircraft and 
their accessible property. This section is 
geared largely to cover screening of 
passengers and their accessible 
property, though it also covers security 
measures for other persons boarding 
aircraft operated under full programs or 
private charter programs. 

TSA proposes to add new § 1544.202. 
This section would require aircraft 
operators to apply the security measures 
in their security programs to persons 
who board the aircraft, and to their 
property. This proposed requirement is 
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intended to prevent persons who may 
pose a security threat from boarding and 
to prevent or deter the carriage of 
unauthorized explosives, incendiaries, 
and other destructive substances or 
items. This section would authorize 
TSA to incorporate into the security 
programs screening for unauthorized 
persons, or substances or items that 
could be used to pose a threat to 
transportation security. 

TSA proposes to incorporate this 
requirement into both the twelve-five 
program for all-cargo operations and the 
proposed new all-cargo program. Such 
operators currently apply security 
measures to persons who board their 
aircraft under SDs that TSA has issued 
in response to threats. TSA envisions 
these measures to continue under this 
proposed rule. 

Section 1544.205—Acceptance and 
Screening of Cargo 

The ASAC working groups 
recommended, and TSA agrees, that 
security measures for and screening of 
air cargo should be enhanced. TSA 
proposes to amend paragraphs 
1544.205(a), (b), (c), and (d) to broaden 
the scope of security measures that may 
be required in an aircraft operator 
security program, and to reference the 
Known Shipper program.

Specifically, TSA is proposing to 
require aircraft operators operating 
under a full, all-cargo, or twelve-five 
security program to inspect cargo for 
unauthorized persons, explosives, 
incendiaries, and other destructive 
substances or items. TSA believes that 
this amendment is necessary to prevent 
the introduction of stowaway hijackers, 
explosive devices, or other threats into 
air cargo. Carriers under these programs 
are currently required to inspect cargo 
to protect against such potential threats. 
This proposed provision would not alter 
that requirement but is adding it to the 
CFR and providing industry an 
opportunity for public comment. The 
security measures in proposed 
§ 1544.205(a) and (b) are the same as 
those incorporated into SDs that have 
been issued and are currently being 
carried out by aircraft operators with 
full programs and twelve-five programs. 

Proposed § 1544.205(b) would 
authorize TSA to incorporate into an 
aircraft operator’s security program 
screening of cargo for unauthorized 
persons, or substances or items the 
intentional misuse of which could pose 
a threat to transportation security. 

Current § 1544.205(c) provides that 
the aircraft operator must prevent access 
by persons other than an aircraft 
operator employee or its agent. TSA is 
proposing to add that persons 

authorized by the airport operator or 
host government also may have access. 
Such individuals as Customs inspectors 
and airport law enforcement officers 
must have access to such areas. 

TSA also proposes to strengthen the 
cargo acceptance requirements 
applicable to aircraft operators operating 
under a full program or an all-cargo 
program. Pursuant to proposed 
§ 1544.205(e), an aircraft operator would 
be permitted to accept cargo for air 
transportation only from entities that 
have comparable security programs. 
TSA believes that this provision is 
necessary to secure the aircraft by 
strengthening the integrity of the air 
cargo supply chain. These requirements 
parallel those currently applied to 
operations conducted under a full 
program. 

TSA also proposes, in § 1544.205(f), to 
require each aircraft operator to carry 
out the requirements of its security 
program for cargo to be loaded on its 
aircraft outside the United States. Not 
all of the part 1544 requirements can be 
carried out in other countries. Rather, 
TSA works with the host governments, 
under international agreements, to 
ensure that the security measures in 
place provide the appropriate level of 
security. 

Section 1544.225—Security of Aircraft 
and Facilities 

The ASAC working groups 
recommended, and TSA agrees, that 
additional steps should be taken to 
assure that attempted unauthorized 
access to the aircraft and cargo is 
detected and prevented. 

Proposed paragraph 1544.225(d) 
would require the operators of aircraft 
operating under a full program or an all-
cargo program to prevent unauthorized 
access to the operational area of the 
aircraft while loading or unloading 
cargo. This requirement would apply to 
operations conducted both within and 
outside a SIDA. TSA recognizes that 
current paragraph 1544.225(b) requires 
all aircraft operators operating under 
security programs to prevent 
unauthorized access to each aircraft. 
Proposed paragraph (d) would broaden 
this requirement, for aircraft operated 
under a full or an all-cargo program, to 
clarify that unauthorized access must be 
prevented to the operational area 
around the aircraft during cargo loading 
and unloading operations. This measure 
would provide an additional layer of 
protection around the aircraft. 

Section 1544.228—Security Threat 
Assessments for Cargo Personnel 

TSA proposes to require persons who 
have unescorted access to cargo to 

undergo a security check. This would 
require that they comply with the 
requirements of subpart C of part 1540 
by successfully completing a Security 
Threat Assessment, or that they undergo 
a criminal history records check under 
current rules, or other approved 
Security Threat Assessment. This 
requirement would apply to aircraft 
operators under a full program or an all-
cargo program. 

TSA believes that this step is 
necessary to reduce the likelihood of a 
terrorist gaining employment in a 
position with access to cargo for the 
purpose of introducing an explosive, 
stowaway hijacker, or other destructive 
substance into air cargo. Extending 
Security Threat Assessments to these 
individuals would allow for a 
comparable degree of security for all 
personnel with access to cargo on behalf 
of regulated parties from the time it is 
picked up from a shipper to the time it 
is loaded on the aircraft. 

This proposal would allow for 
another Security Threat Assessment to 
be approved by TSA. For instance, if the 
individual had undergone a Security 
Threat Assessment for the issuance of a 
hazardous materials endorsement on a 
commercial drivers license in 
accordance with 49 CFR 1572.5, TSA 
could approve that as acceptable for 
compliance with proposed § 1544.228.

TSA has proposed a fee structure and 
collection process to fund some or all of 
the costs associated with the proposed 
Security Threat Assessment 
requirements. The proposed fee may be 
found at section VII titled Fee Authority 
for the Security Threat Assessment of 
this NPRM. 

Section 1544.229—Fingerprint-Based 
Criminal History Records Checks 
(CHRC): Unescorted Access Authority, 
Authority To Perform Screening 
Functions, and Authority To Perform 
Checked Baggage or Cargo Functions 

The ASAC working groups 
recommended, and TSA agrees, that the 
identities of persons who perform 
certain key actions with air cargo should 
be subject to verification and that the 
backgrounds of these persons should be 
checked. TSA proposes to broaden the 
background check requirements by 
revising paragraph 1544.229(a)(1)(iii)(B) 
to include a cross-reference to the new 
paragraph 1544.229(a)(1)(iii)(C). The 
new paragraph requires persons who 
screen cargo that will be carried on an 
aircraft of an operator required to screen 
cargo under part 1544 to submit to a 
CHRC under § 1544.229. Currently, 
§ 1544.229 applies, in pertinent part, 
only to persons having authority to 
screen cargo, in the United States, of an 
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aircraft operator required to screen 
passengers under this part, or serving as 
an immediate supervisor of such an 
individual, when the cargo will be 
carried in the cabin of the aircraft. 
Accordingly, only cargo screeners for 
operators with full programs currently 
are subject to § 1544.229. This new 
requirement parallels the current 
requirement that persons who screen 
passengers and carry-on baggage 
(accessible property) must comply with 
§ 1544.229. TSA also proposes to 
require that cargo screeners for 
operators with all-cargo programs be 
subject to the criminal history records 
check requirements of § 1544.229. This 
change would provide an additional 
protection against individuals who 
screen cargo for the largest all-cargo 
aircraft from using their positions to 
introduce unauthorized explosives, 
incendiaries, persons, or destructive 
substances or items into the cargo or 
aircraft. 

Section 1544.239—Known Shipper 
Program 

Proposed § 1544.239 would codify the 
Known Shipper program in the federal 
regulations. The ‘‘known shipper’’ 
concept, which differentiates cargo 
being shipped by recognized entities 
from that originating with unknown 
parties, has been a fundamental element 
of air cargo security since 1976. The 
program has also been recognized as a 
global standard by the International Air 
Transport Association (IATA) and was 
recognized by the United States 
Congress as a form of screening in 
ATSA. Aircraft operators operating 
under a full program would be required 
to have a Known Shipper program 
including measures to ensure the 
shippers’ validity and integrity, to 
inspect or further screen cargo, and to 
provide shipper data to TSA. Aircraft 
operators must meet these requirements 
in accordance with the standards 
detailed in their security program. The 
Known Shipper program would apply to 
operations under full programs. 

Aircraft operators with full programs 
are already required to maintain a 
Known Shipper program under their 
security programs. TSA believes that it 
is prudent to set out the major features 
of this program in regulation at this 
time. Additional changes to how the 
Known Shipper program must operate 
may be included in revisions to the 
security program. 

Part 1546—Foreign Air Carrier Security 

Section 1546.101—Adoption and 
Implementation 

The ASAC working groups 
recommended, and TSA agrees, that 
cargo operations of foreign air carriers 
that land or take-off in the United States 
should be required to conform to 
essentially the same requirements as 
those applicable to comparable 
operations by domestic aircraft 
operators. TSA proposes to broaden the 
provisions of § 1546.101 to require each 
foreign air carrier landing or taking off 
in the United States to adopt and carry 
out an appropriate security program for 
each covered all-cargo operation. TSA 
proposes to establish the requirements 
of an appropriate security program for a 
covered foreign air carrier conducting 
all-cargo operations for operations in 
aircraft having a maximum certificated 
take-off weight greater than 45,500 kg 
(100,309.3 pounds) (analogous to a U.S. 
all-cargo program under part 1544), and 
for operations in aircraft having a 
maximum certificated take-off weight 
greater than 12,500 pounds up to 45,500 
kg (100,309.3 pounds) (analogous to a 
U.S. twelve-five program in all-cargo 
operations under part 1544). 

Section 1546.103—Form, Content, and 
Availability of Security Program 

TSA proposes to make an 
administrative change to paragraph 
1546.103(a) by removing the word 
‘‘passenger’’ and changing ‘‘U.S. air 
carriers’’ to ‘‘U.S. aircraft operators.’’ 

In paragraph 1546.103(b), TSA 
proposes to add paragraphs 1546.101 (e) 
and (f) to the introductory text. This 
proposed change broadens the 
requirements to embrace cargo 
operations. 

Section 1546.202—Persons and Property 
Onboard the Airplane 

This proposed new section parallels 
the requirements of the proposed 
aircraft operations in the United States. 
The rationale for this addition is 
described in the section-by-section 
analysis for § 1544.202. 

Section 1546.205—Acceptance and 
Screening of Cargo 

The ASAC Working groups 
recommended, and TSA agrees, that, 
consistent with recognition of the 
sovereignty of foreign states, aviation 
security regulations should be clarified 
with respect to the duty of foreign air 
carriers for the security of air cargo 
loaded in or destined for the United 
States. TSA proposes to amend 
paragraph (a) and add paragraphs (c), 
(d), (e), and (f) to § 1546.205. These 

paragraphs are parallel to those for U.S. 
aircraft operators in proposed 
§ 1544.205. 

Proposed paragraph 1546.205(d), 
‘‘Screening and inspection of cargo in 
the United States,’’ would provide that 
each foreign air carrier must ensure that, 
as required in its security program, 
cargo is screened and inspected for 
explosives, incendiaries, unauthorized 
persons, and other destructive 
substances or items as provided in the 
foreign air carrier’s security program, in 
accordance with § 1546.207, and 
§ 1546.215 if applicable, before loading 
it on its aircraft in the United States. 

Proposed paragraph 1546.205(e), 
‘‘Acceptance of cargo in the United 
States,’’ would provide that each foreign 
air carrier may accept cargo in the 
United States only from the shipper, or 
from an aircraft operator, foreign air 
carrier, or IAC operating under a 
security program under this chapter, 
with a comparable cargo security 
program as provided in its security 
program.

Proposed paragraph 1546.205(f) 
would provide that, for cargo to be 
loaded on its aircraft outside the United 
States, each foreign air carrier must 
carry out the requirements of its security 
program. 

Section 1546.213—Security Threat 
Assessment for Cargo Personnel in the 
United States 

TSA proposes to require persons who 
are not required to complete a CHRC 
under §§ 1542.209, 1544.229, or 
1544.230 and who have unescorted 
access to cargo, to comply with the 
requirements of subpart C of part 1540 
by successfully completing a Security 
Threat Assessment. This requirement 
would apply to foreign air carriers 
under paragraphs 1546.101(a), (b), or (e). 
The rationale for this security measure 
parallels that rationale described in the 
section-by-section analysis for 
§ 1544.228. 

Section 1546.215—Known Shipper 
Program 

TSA proposes to codify the Known 
Shipper program for the foreign air 
carriers just as we proposed in 
§ 1544.239. The rationale for adding this 
new section is the same as stated in the 
section-by-section analysis for 
§ 1544.239. 

Part 1548—Indirect Air Carrier Security 

Section 1548.5—Adoption and 
Implementation of the Security Program 

TSA proposes to revise paragraphs (a), 
(b), and (c) of § 1548.5 regarding the 
adoption and implementation of the 
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IACSSP. The proposed change to 
paragraph 1548.5(a) would specify that 
no IAC may offer cargo to an aircraft 
operator operating under a full program 
or an all-cargo program specified in part 
1544, or to a foreign air carrier operating 
a passenger operation under paragraphs 
1546.101(a) and (b) or an all-cargo 
program under paragraph 1546.101(e), 
unless that IAC has and carries out an 
approved security program under part 
1548. 

The proposed change to paragraph 
1548.5(b) would broaden the scope of 
screening actions that may be required 
in an individual IAC’s security program. 
IACs having cargo screening 
responsibilities under current 
§ 1548.5(b)(1) and their approved 
security programs must ‘‘[p]rovide for 
the safety of persons and property 
traveling in air transportation against 
acts of criminal violence and air piracy 
and the introduction of any 
unauthorized explosive or incendiary 
into cargo aboard a passenger aircraft.’’ 
TSA proposes to revise this requirement 
to provide that the IAC must ‘‘provide 
for the security of persons and property 
traveling in air transportation against 
acts of criminal violence and air piracy 
and the introduction of any 
unauthorized person, explosive, 
incendiary, or other destructive 
substances or items as provided in the 
IAC’s security program.’’ 

This provision would also broaden 
the duty of IACs to include cargo to be 
carried on an aircraft operated under an 
all-cargo program rather than solely in 
passenger operations. This change 
parallels the cargo security requirements 
in proposed §§ 1544.205 and 1546.205. 
It authorizes TSA to incorporate into an 
IAC’s individual security program 
screening of cargo for unauthorized 
persons, or substances or items the 
intentional misuse of which could pose 
a threat to transportation security. 
Under § 1548.5(b)(1)(i), this requirement 
would apply from the time the IAC 
accepts the cargo to the time it transfers 
the cargo to an entity that is not an 
employee, agent, contractor, or 
subcontractor of the IAC. This proposed 
provision clarifies the existing IAC 
security program requirement that the 
IAC is responsible for carrying out 
security measures under this part when 
its employee, agent, contractor or 
subcontractor fulfills its function. 
Section 1548.5(b)(1)(ii) would apply 
while the cargo is stored, en route, or 
otherwise being handled by an 
employee, agent, contractor, or 
subcontractor of the IAC. Section 
1548.5(b)(1)(iii) would apply regardless 
of whether the IAC has or ever has 
physical possession of the cargo. At 

times, IACs perform cargo services that 
may include arranging for transportation 
of cargo by other entities. This proposed 
amendment clarifies that the IAC is 
responsible for these shipments even 
though the IAC, itself, does not have 
physical possession. Proposed 
paragraph 1548.5(b) would also require 
the IAC to assure that its employees, 
agents, contractors, and subcontractors 
comply with the requirements of the 
IAC’s security program. This provision 
currently is in the IACs’ standard 
security programs. 

The proposed change to paragraph 
1548.5(c) would assure that the content 
of each IAC security program reflects 
the scope of security measures 
established under proposed § 1548.5(b), 
references Known Shipper program 
requirements that are proposed to be 
codified in § 1548.17, and establishes a 
new requirement that each IAC security 
program include documentation of the 
procedures and curriculum used to 
accomplish the training of persons who 
accept, store, transport or deliver cargo 
for or on behalf of the IAC. This training 
would be required under proposed new 
§ 1548.11. 

Section 1548.7—Approval, Amendment, 
Annual Renewal, and Withdrawal of 
Approval of the Security Program 

TSA proposes to restructure and 
revise this section both to reflect actual 
practices and enhance the security of 
this regulatory regime. The proposed 
revision of paragraph 1548.7(a) accounts 
for the fact that TSA has developed the 
IACSSP. Consistent with current 
practices, rather than submitting a 
security program for TSA approval, an 
entity would request approval to operate 
under the IACSSP. The proposed 
addition explains how an applicant 
must seek approval to operate under the 
IACSSP, including a record-keeping 
requirement and a list of information 
that the applicant must submit to TSA 
for consideration. Paragraph 1548.7(a) 
also proposes the process that TSA will 
follow to approve an applicant’s 
operation under a security program, 
proposes that approvals would be 
effective for one year, and provides that 
the approved IAC must notify TSA of 
changes to the initial application. TSA 
would use the information submitted by 
IAC applicants to verify their legitimacy 
through a check of publicly-available 
records and to cross check that 
information against data on known and 
suspected terrorists. 

Under current practices, TSA issues 
an IACSSP to expire each year. The 
proposed addition of paragraph 
1548.7(b) presents the processes an IAC 
must follow to annually seek renewed 

TSA approval to operate under the 
IACSSP. Annual renewal would be a 
continuation, and codification, of the 
current practice. Other entities regulated 
by a TSA security program, such as 
aircraft operators and airports, must 
obtain FAA certification. IACs are not 
required to do so. Additionally, TSA has 
found that the IAC industry has a high 
degree of turnover. Accordingly, TSA 
proposes in paragraph 1548.7(b) that the 
IAC must submit to TSA for renewal at 
least 30 calendar days prior to 
expiration of the IACSSP as well as 
other standards for the submission. The 
proposed renewal standards also 
include that the IAC certify that it has 
provided TSA with its most up-to-date 
information and acknowledge that 
intentional falsification of the 
information may be subject to civil and 
criminal penalties. The addition further 
proposes the standard for TSA to renew 
the approval of an IACSSP. Proposed 
§ 1548.7(b) otherwise codifies the 
existing security program required for 
annual renewal.

The proposed additions of paragraphs 
1548.7(c), (d), and (e) revise the existing 
requirements of paragraphs 1548.7(b), 
(c) and (d), respectively. Many of the 
changes parallel changes made 
previously to similar requirements for 
airport operator security programs and 
aircraft operator security programs in 
§§ 1542.105 and 1544.105. In part, the 
new paragraphs have been moved to 
ensure that the structure of the section 
remains logical. Proposed § 1548.7(c) 
closely parallels the existing § 1548.7(b), 
but adds § 1548.7(c)(6)—allowing a 
group of IACs to submit a proposed 
amendment together. Proposed 
paragraph 1548.7(d) is the same as the 
existing paragraph 1548.7(c). The 
proposed paragraph 1548.7(e) revises 
the existing Emergency Amendments 
(EA) standards of the existing paragraph 
1548.7(d). The proposed paragraph is 
separated into three subparagraphs for 
easier reading. Proposed paragraph 
1548.7(d)(1) substitutes ‘‘aviation 
security’’ for ‘‘safety in air 
transportation or in air commerce’’ to 
clarify the breadth of TSA’s EA 
authority. Proposed paragraph 
1548.7(d)(2) reorganizes existing EA 
standards to emphasize immediate 
effectiveness and that TSA will provide 
a brief statement regarding the rationale 
for the EA. Finally, paragraph 
1548.7(d)(3) provides the IAC with 15 
days to file a petition for 
reconsideration but provides that the 
filing of the petition does not stay the 
effective date of the amendment. 

TSA proposes to codify procedures 
for TSA to withdraw an IAC’s approval 
to operate under the IACSSP with the 
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addition of paragraph 1548.7(f). The 
proposed standard for withdrawal is a 
TSA determination that the operation is 
contrary to security and the public 
interest. Proposed paragraph 1548.7(f) 
provides procedures for notice, 
response, and petition for 
reconsideration. The affected IAC would 
be able to request a stay of the 
withdrawal. TSA also proposes the 
codification of emergency withdrawal 
procedures. This proposal creates 
procedural guidelines to implement 
withdrawal of a security program and 
affords due process to the IAC. The 
emergency procedures would allow the 
IAC to submit a petition for 
reconsideration, but the filing of a 
petition will not stay the effective date 
of withdrawal. 

Proposed paragraph 1548.7(g) adds 
provisions for proper service of 
documents in the withdrawal 
proceedings. Procedures for time 
extensions are proposed at paragraph 
1548.7(h). 

Section 1548.9—Acceptance of Cargo 

TSA proposes to revise paragraph 
1548.9(a) to broaden the scope of the 
IAC’s duty to prevent or deter the 
carriage of unauthorized persons or 
destructive substances or items on board 
an aircraft to the existing requirements 
regarding explosives and incendiaries. 
With the expanded definition of IAC, 
this provision proposes to require IACs 
to carry out these procedures whenever 
offering cargo for air transportation on 
all-cargo aircraft, as well as a passenger 
aircraft under a full program. This 
proposed section further provides that, 
subject to TSA approval of the 
provisions of the IAC’s security 
program. Additionally the proposed 
amendment would add a requirement 
that the IAC request the shipper’s 
consent to search or inspect the cargo. 

TSA proposes to revise paragraph 
1548.9(b) by adding all-cargo aircraft 
operations to the search and inspection 
requirements. Under current paragraph 
1548.9(b), this duty extends only to 
cargo that is intended for shipment 
aboard a passenger aircraft. By removing 
the word ‘‘passenger,’’ this paragraph 
would extend to cargo for shipment 
aboard all-cargo aircraft operations as 
well. Proposed paragraph 1548.9(b) 
would delete the requirement, found in 
current paragraph 1548.9(b), that the 
IAC must search or inspect cargo. This 
amendment is primarily aimed at 
creating a parallel structure to the 
requirements found in parts 1544 and 
1546. 

Section 1548.11—Training and 
Knowledge for Individuals with 
Security-Related Duties 

The ASAC working groups 
recommended, and TSA agrees, that 
certain employees of IACs, and of 
agents, contractors, and subcontractors 
performing services for IACs, should be 
subject to security-related training. 
These enhanced requirements for 
training covers individuals who perform 
security-related duties to ensure the 
appropriate security standards are met. 

TSA proposes to add new 
§ 1548.11(a), which specifies that an 
IAC must not use any individual to 
perform any security-related duties to 
meet the requirements of its security 
program unless the individual has 
received training as specified in its 
security program. This requirement 
would cover employees of the IAC as 
well as employees of any agent, 
contractor, or subcontractor performing 
security-related duties for the IAC. 

Under proposed § 1548.11(b), 
additional training would be specified 
for individuals who accept, handle, 
transport, or deliver cargo for or on 
behalf of the IAC. This training must 
include, at a minimum, requirements 
contained in the applicable provisions 
of part 1548, applicable SDs and 
Information Circulars, the approved 
airport security program applicable to 
their location, and the aircraft operator’s 
or IAC’s security program to the extent 
that such individuals need to know in 
order to perform their duties. 

Proposed paragraph 1548.11(c) would 
require annual recurrent training of 
covered individuals in these elements of 
knowledge. Pursuant to proposed 
§ 1548.7(a), initial training of the 
identified individuals performing duties 
for the IAC must be completed before an 
IAC may begin operations under its 
approved security program. 

Section 1548.13—Security Coordinators 

The ASAC working groups 
recommended, and TSA agrees, that 
communication among regulated aircraft 
operators, airport operators, TSA, and 
IACs concerning security matters must 
be improved, and responsibility for 
compliance by IACs with TSA security 
requirements must be clarified. TSA 
proposes to require each IAC to 
designate and use an Indirect Air Carrier 
Security Coordinator (IACSC). The IAC 
would be required to appoint the IACSC 
at the corporate level, and IACSC would 
be directed to serve as the IAC’s primary 
contact for security-related activities 
and communications with TSA, as set 
forth in the IACSSP. Either the IACSC 
or an alternate IACSC would be required 

to be available on a 24-hour basis. This 
proposed addition parallels existing 
security coordinator positions required 
of airport operators in § 1542.3 and 
aircraft operators in § 1544.215. 

Section 1548.15—Security Threat 
Assessments for Individuals Having 
Unescorted Access to Cargo 

The ASAC working groups 
recommended, and TSA agrees, that the 
identities of personnel who have 
unescorted access to cargo to be shipped 
by air should be verified, and that such 
personnel should be subject to an 
appropriate background check. TSA 
proposes to add new § 1548.15, which 
would prohibit each IAC from 
authorizing any individual unescorted 
access to cargo until the IAC has 
verified the identity of that individual 
in a manner acceptable to TSA, and that 
individual has successfully completed a 
Security Threat Assessment pursuant to 
proposed subpart C of 1540. The 
rationale for this security measure 
parallels that described in the section-
by-section analysis for § 1544.228.

Section 1548.17—Known Shipper 
Program 

TSA proposes to add new § 1548.17 to 
codify the Known Shipper program in 
regulation. This addition is essentially 
the same as that for aircraft operators 
under proposed § 1544.239. 

Section 1548.19—Security Directives 
and Information Circulars 

The ASAC working groups 
recommended, and TSA agrees, that 
communication between regulated IACs 
and TSA concerning security matters 
must be improved, and responsibility 
for compliance by IACs with TSA 
security requirements must be clarified. 
In the past, when threat conditions 
required that additional security 
measures be carried out immediately, 
TSA has issued EAs to IACs’ security 
programs. This section would, in part, 
provide a procedure for TSA to impose 
such measures using SDs. TSA proposes 
to add new § 1548.19, which would 
authorize TSA to issue SDs and 
Information Circulars to regulated IACs, 
and would mandate compliance by the 
IAC with each SD that it receives. 
Proposed § 1548.19 would also require 
the IAC to acknowledge in writing 
receipt of the SD within the time 
prescribed in the SD, and to specify the 
method by which the measures in the 
SD have been implemented (or will be 
implemented, if the SD is not yet 
effective) within the time prescribed in 
the SD. In the event that the IAC is 
unable to implement the measures in an 
SD, proposed § 1548.19 would authorize 
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23 Department of Homeland Security 
Appropriations Act, 2004, Section 520, Pub. L. 108–
90, October 1, 2003, 117 Stat. 1137.

the IAC to submit proposed alternative 
measures and the basis for the 
alternative measures to TSA for 
approval. The IAC would be required to 
submit the proposed alternative 
measures within the time prescribed in 
the SD and, if they are approved by 
TSA, the IAC would be required to 
implement them. 

Proposed § 1548.19 also provides that 
each IAC that receives an SD may 
comment on the SD by submitting data, 
views, or arguments in writing to TSA, 
and that TSA may amend the SD based 
on comments received. Proposed 
§ 1548.19 also provides that submission 
of a comment would not delay the 
effective date of the SD. 

Proposed § 1548.19 also provides that 
each IAC that receives a SD or 
Information Circular and each person 
who receives information from a SD or 
Information Circular would be required 
to restrict the availability of the SD or 
Information Circular, and information 
contained in either document, to those 
persons with a need-to-know. The IAC 
would be required to refuse to release 
the SD or Information Circular, and 
information contained in either 
document, to persons other than those 
with a need-to-know without the prior 
written consent of TSA. 

VI. Proposed Compliance Schedule 
Most of the provisions in this 

proposed rule would codify existing SD 
requirements. It appears to TSA that 
most of the new provisions in this 
proposed rule are achievable by the 
regulated parties within 90 days. 
However, TSA recognizes the need for 
further time to implement some 
provisions. TSA proposes that the 
proposed rule, if adopted, would 
become effective as follows: 

(1) The proposed rule would become 
effective 90 days after the date of 
publication of the final rule in the 
Federal Register and operators would 
generally be required to comply with 
the requirements (with the exception of 
the compliance date described in VI. 
(2)). 

(2) TSA proposes that certain 
measures in the proposed rule would 
require compliance by 180 days from 
the date of publication of the final rule 
in the Federal Register. TSA believes 
IACs will need as much as 180 days to 
introduce new training requirements 
under § 1548.11 and to establish and 
operate under a TSA security program 
pursuant to § 1548.7. Finally, TSA 
proposes to provide 180 days for aircraft 
operators, foreign air carriers, and IACs 
to comply with the security threat 
assessment for those individuals 
required to submit to the requirements 

pursuant to proposed §§ 1544.228, 
1546.213, and 1548.15. 

TSA requests additional information 
from the public on how many operators 
would be affected, what the impact 
would be on those individual operators, 
and the proposed compliance schedule. 

VII. Fee Authority for Security Threat 
Assessment 

The USA PATRIOT Act did not grant 
TSA authority to collect fees to cover 
the costs associated with completing 
background checks. However, on 
October 1, 2003, legislation was enacted 
requiring TSA to collect reasonable fees 
to cover the costs of providing 
credentialing and background 
investigations in the transportation 
field, including implementation of the 
USA PATRIOT Act requirements.23 Fees 
collected under this legislation (Section 
520) must be used to pay for the costs 
of conducting or obtaining a criminal 
history records check (CHRC); reviewing 
available law enforcement databases, 
commercial databases, and records of 
other governmental and international 
agencies; reviewing and adjudicating 
requests for waivers and appeals of TSA 
decisions; and any other costs related to 
performing the background records 
check or providing the credential.

Section 520 mandates that any fee 
collected shall be available for 
expenditure only to pay for the costs 
incurred in providing services in 
connection with performing the 
background check or providing the 
credential. The fee shall remain 
available until expended. TSA is 
establishing this fee in accordance with 
the criteria in 31 U.S.C. 9701 (General 
User Fee Statute), which requires fees to 
be fair and based on (1) costs to the 
government, (2) the value of the service 
or thing to the recipient, (3) public 
policy or interest served, and (4) other 
relevant facts. 

Summary of Security Threat Assessment 
Requirement 

TSA currently requires a variety of 
individuals working in aviation to 
submit to criminal history records 
checks to reduce the likelihood that a 
terrorist would gain employment that 
would give them access to the aircraft. 
Generally, these individuals work on 
airport grounds and have unescorted 
access to secure areas. In the cargo 
environment, many other persons have 
access to cargo before someone who has 
had such a check handles it. TSA 
recognizes that the number of 

individuals handling cargo is very large 
and that extending fingerprint-based 
records checks to these people would 
likely be a very time-consuming and 
costly process that would cause a major 
disruption to the domestic and 
international transportation of goods. 
TSA is proposing a focused Security 
Threat Assessment program to 
determine whether individuals seeking 
to handle cargo present a terrorist threat. 
This program will reduce the likelihood 
that a terrorist might gain access to a 
cargo aircraft.

Flexibility will be achieved by 
ensuring that each of the following 
individuals with unescorted access to 
cargo be required to have either a 
Security Threat Assessment or 
unescorted SIDA access: (1) IAC 
personnel; (2) Aircraft Operator 
personnel operating under a full 
program or an all-cargo program; and (3) 
Foreign Air Carrier personnel under 49 
CFR 1546.101(a), (b), or (e). TSA also 
proposes to conduct a Security Threat 
Assessment on each officer, director and 
person who holds 25 percent or more of 
total outstanding voting stock of an 
Indirect Air Carrier or entity applying to 
become an IAC. 

Security Threat Assessment Population 

Personnel with unescorted access to 
cargo that work for an IAC, an aircraft 
operator, or a foreign air carrier would 
be required to undergo a name-based 
Security Threat Assessment. 
Additionally each officer, director and 
person who holds 25 percent or more of 
total outstanding voting stock of an 
Indirect Air Carrier or entity applying to 
become an IAC would be required to 
undergo a name-based Security Threat 
Assessment. TSA approximates a de 
minimis number of persons who hold 25 
percent or more total outstanding voting 
stock that are not also officers or 
directors of these IACs. Accordingly, 
TSA has not accounted for these 
individuals separately. However, those 
personnel with unescorted SIDA access 
have undergone a criminal history 
records check. TSA would accept the 
criminal history records check in lieu of 
the proposed Security Threat 
Assessment for these personnel. 

The Indirect Air Carrier Population 

TSA estimates that there are 
approximately 3,800 companies that are 
defined as IACs. TSA further estimates 
that there are approximately 7 
employees per IAC. Therefore the total 
population is estimated to be 26,600. 
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24 The HAZMAT Endorsement Program is a 
program currently being developed by the TSA to 
provide background checks on drivers with a 
Hazardous Materials Endorsement on their 
Commercial Drivers License. Initially, all current 

endorsement holders will have a name-based check 
performed on them and, as an individual renews or 
applies for a HAZMAT endorsement, a fingerprint-
based background check will be performed.

25 The third party assessments include (i) those 
performed by the Office of National Risk 
Assessment (ONRA) and (ii) FBI named-based 
checks through Automated Case Systems (ACS).

Cargo Personnel Not Subject to Other 
TSA Security Threat Assessments 

TSA has estimates that there are 
approximately 65 aircraft operators and 
foreign air carriers operating all-cargo 
flights that have employees who are 
subject to the proposed Security Threat 
Assessment. As discussed in the 
economic evaluation, aircraft operators 
and foreign air carriers have some 
employees who are required to submit 
to the fingerprint-based SIDA check but 
some employees would only be required 
to submit to the Security Threat 
Assessment. Because most of the 
operator employees are covered in the 
SIDA background check requirements, 
TSA believes that only a limited number 
of employees would be required to 
submit to a Security Threat Assessment 
and not the security assessment for 
SIDA workers. There may be instances 
where all employees with access to the 
cargo will have the security assessment 
for SIDA workers. TSA estimates that 
there are approximately 25 employees 
for each aircraft operator and foreign air 
carrier operating all-cargo flights who 
would be required to submit to a 
Security Threat Assessment. Therefore 
the total population is estimated to be 
1,625 (65x25). 

Total Initial Population 

Given the IAC population of 26,600 
and the population of relevant aircraft 
operators and foreign air carriers 
operating all-cargo flights employees of 
1,625, the total population subject to a 
Security Threat Assessment is 28,225 
(26,600 + 1,625). This initial population 
would be required to submit to a 
Security Threat Assessment during the 
first year of the program. 

Recurring Population 
TSA estimates approximately 15% of 

the initial total population would be 
required to submit to a Security Threat 
Assessment each year after the initial 
assessment. This percentage represents 
new employees or employees with a 
new requirement for the Security Threat 
Assessment. Therefore the recurring 
population that would be required to 
submit to a Security Threat Assessments 
is estimated to be 4,234. 

Five Year Population 
Given the first year population of 

28,225 and subsequent annual recurring 
population of 4,234, we estimate that 
the total population receiving a Security 
Threat Assessment over the first 5 years 
is 45,161 (28,225 + 4 × 4,234). 

Program Costs 
This section summarizes TSA’s 

estimated costs for establishing the 
program, processes, and resources to 
establish and perform the Security 
Threat Assessment on the appropriate 
population. 

Leveraging Existing Resources 
Where possible, TSA would leverage 

existing processes, infrastructure and 
personnel that are envisioned to be in 
place for other Security Threat 
Assessment programs at the time this 
program on Security Threat Assessment 
begins operation. Existing infrastructure 
that would be leveraged include the 
HAZMAT Endorsement Program’s 24 
Hazardous Materials Endorsement 
Screening Gateway System (HMESG); 
however, some modifications to these 
systems would be necessary to meet 
proposed requirements. These changes 
would include connectivity with 

additional government agencies, 
software enhancement and additional 
backup capabilities. In addition to the 
HMESG, this program would leverage 
existing real estate and Project 
Management Office personnel. The 
additional costs that would be incurred 
by the HAZMAT program have been 
identified in the recurring cost section 
below.

Start-Up Costs 

We estimate that the total start-up 
costs would be $690,000. This includes 
$570,000 for hardware and software 
modifications for the existing HAZMAT 
HMESG and $120,000 for program 
management personnel. See Figure 1 
below for additional details. 

Recurring Costs 

We estimate that the total annual 
recurring costs would be $928,354 for 
the first year and $214,102 for each 
subsequent year. These costs include an 
annual $50,000 expense TSA will incur 
for connectivity and $66,454 expense 
for use of the HAZMAT program 
infrastructure. The use of the HAZMAT 
program infrastructure would include 
use of program management, 
adjudication and fee processing 
personnel, use of real estate, and use of 
systems. The first recurring year would 
have significantly higher costs 
associated with those costs that are 
completely variable (i.e., a function of 
the number of Security Threat 
Assessments performed). The combined 
first year cost for third party terrorist 
threat 25 checks and third party 
clearinghouse fees will be $783,675 and 
the costs for the four following years 
would be $93,414 annually.

FIGURE 1.—COSTS ESTIMATES 

Category and subcategory Description Start-Up Year 1 Recurring 

Hardware/Software: 
HAZMAT HMESG Modification ..................... The Hazardous Materials Endorsement Screen-

ing Gateway System.
$570,000 .................... ....................

HAZMAT HMESG Connectivity ..................... ............................................................................... .................... $50,000 $50,000 

Hardware/Software Total ........................... ............................................................................... 570,000 50,000 50,000 

Federal Personnel: Personnel to staff program 
office.

Additional federal employees will be required to 
staff the program office during the start-up 
phase. In the start-up phase, one FTE at 
$120,000 annually will be necessary for pro-
gram implementation and development.

120,000 .................... ....................

Total Federal Personnel ............................ ............................................................................... 120,000 .................... ....................
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26 31 U.S.C. 902.

FIGURE 1.—COSTS ESTIMATES—Continued

Category and subcategory Description Start-Up Year 1 Recurring 

Third Party Clearinghouse Fee: Third Party 
Clearinghouse Fee.

The third party clearinghouse will collect and 
process the applicant’s biographical informa-
tion, collect the applicant fee and forward the 
information and fee to TSA.

.................... 84,675 12,702 

Total Third Party Clearinghouse Fee ........ ............................................................................... .................... 84,675 12,702 

Terrorist Threat Assessment: 
Automated Case System Fee (FBI name 

based checks-Automated Case Systems).
A terrorist threat analysis is the process of 

querying applicant names in terrorist threat 
and criminal databases. This cost is derived 
by multiplying the total population by the cost 
per applicant of several database checks. $20 
per applicant.

.................... 564,500 67,260 

Office of National Risk Assessment Fee ...... A terrorist threat analysis is the process of 
querying applicant names in terrorist threat 
and criminal databases. The cost is derived by 
multiplying the total population by the cost per 
applicant of several database checks: $4 per 
applicant.

.................... 134,500 13,452 

Total-Terrorist Threat Assessment ............ ............................................................................... .................... 699,000 80,712 
Additional costs to existing programs: Additional 

costs incurred by HAZMAT program.
Leveraging the planned infrastructure to the 

HAZMAT program will increase the total recur-
ring costs by 1% per year. The cost here is 
1% of the average relevant annual costs. In-
cludes Federal and Contractor personnel, Of-
fice Facilities, and Systems.

.................... 66,454 66,454 

Total additional costs to existing programs ............................................................................... .................... 66,454 66,454 

Total Costs ................................................. ............................................................................... 690,000 928,354 214,102 

Total Costs 

Based on its population and cost 
estimate assumptions, TSA estimates 
that start-up phase costs would be 
approximately $690,000 and recurring 
phase costs would be approximately 
$928,354 annual for the first recurring 
year and $214,102 for each subsequent 
year. Therefore the total cost of the 
program for the first 5 years would be 
$2,474,762. 

Cost Adjustments 

Pursuant to the Chief Financial 
Officers Act of 1990, DHS/TSA will 
review this fee at least every two 
years.26 Upon review, if it is found that 
the fee is either too high or too low, a 
new fee will be proposed.

Fee Calculation 

TSA is proposing to charge a fee to 
cover the recurring costs of the program. 
Start-up costs will be provided by TSA. 

Recurring Phase Costs 

TSA estimates that the total annual 
recurring phase costs for the first 5 years 
would be $1,784,762. These total costs 
consist of the sum of the first year costs 
plus the four recurring years at $214,102 
per year. The expected applicants 

divide these costs over the first 5 years. 
Therefore the fee associated will be $39 
($1,784,762/45,161) per applicant, 
rounded to the nearest dollar from 
$39.52. The fees are based on summing 
the annual costs and population over 5 
years. This calculation is done in order 
to account for any variability that may 
arise from the imprecise nature of the 
population and cost estimates. 

Fee Remittance Process 
TSA would employ a third party to 

establish the infrastructure for collecting 
data and fees, cleansing data, and 
forwarding the funds and information to 
TSA. This process would function in a 
similar manner to other TSA 
background check programs and may 
include the services of Pay.gov. The 
third party processing costs are 
accounted for in the ‘‘Third Part 
Clearinghouse Fee’’ category in Figure 
1–Cost Estimates. 

VIII. Regulatory Evaluation Summary 
Proposed changes to Federal 

regulations must undergo several 
economic analyses. First, Executive 
Order 12866 directs each Federal agency 
to propose or adopt a regulation only if 
the agency makes a reasoned 
determination that the benefits of the 
intended regulation justify its costs. 
Second, the Regulatory Flexibility Act 

of 1980 requires agencies to analyze the 
economic impact of regulatory changes 
on small entities. Third, the Trade 
Agreements Act (19 U.S.C. 2531–2533) 
prohibits agencies from setting 
standards that create unnecessary 
obstacles to the foreign commerce of the 
United States. In developing U.S. 
standards, this Trade Act requires 
agencies to consider international 
standards and where appropriate, as the 
basis of U.S. standards. Fourth, the 
Unfunded Mandates Reform Act of 1995 
(Public Law 104–4) requires agencies to 
prepare a written assessment of the 
costs, benefits and other effects of 
proposed or final rules that include a 
Federal mandate likely to result in the 
expenditure by State, local or tribal 
governments, in the aggregate, or by the 
private sector, of $100 million or more 
annually (adjusted for inflation). 

In conducting these analyses, TSA has 
determined this proposed rule: 

(1) Has benefits which are likely to 
justify its costs, is not a ‘‘significant 
regulatory action’’ as defined in the 
Executive Order, but is significant due 
to public interest, rather than 
economically; 

(2) Will not have a significant impact 
on a substantial number of small 
entities; 
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(3) Imposes no significant barriers to 
international trade; and 

(4) Does not impose an unfunded 
mandate on State, local, or tribal 
governments, or on the private sector. 

These analyses, available in the 
docket, are summarized below. 

Economic Impacts 
This summary highlights the costs 

and benefits of the proposed rule to 
amend the transportation security 
regulations to further enhance and 
improve the security of air cargo 
transportation. TSA has determined that 
this is not a major rule within the 
definition of Executive Order 12866, as 
annual costs or benefits to all parties do 
not pass the $100 million threshold in 
any year. Likewise there are no 
significant economic impacts for each of 
the required analyses of small business 
impact, international trade, or unfunded 
mandates. A separate detailed 
regulatory evaluation is available in the 
docket and TSA invites comments on all 
aspects of the economic analysis. 

TSA proposes to create a mandatory 
security program for all-cargo aircraft 
operations over 45,500 kg (100,309.3 
lbs) and to amend existing security 
regulations and programs for aircraft 
operators, foreign air carriers, airport 
operators, and IACs. IAC would be 
redefined to include those transporting 
goods via all-cargo aircraft. Mandatory 
security programs for all-cargo 
operations would replace the voluntary 
DSIP and extensively build on the 
requirements of the Twelve-Five 
Standard Security Program. TSA also 
proposes to expand the use of 
background checks and threat 
assessments to new populations, 
including IAC employees and 
individuals who have unescorted access 
to cargo, where such operations are 
either outside of the currently defined 
airport SIDA.

Costs 
The following sections summarize the 

estimated costs of this NPRM by general 
category of who pays. A summary table 
is provided for an overview of the cost 
items, the regulation section creating the 
requirement, and a brief description of 
cost elements. Both in this summary 
and the economic evaluation, 
descriptive language is used to address 
the consequences of the regulation. 
Although the regulatory evaluation 
attempts to mirror the terms and 
wording of the regulation, no attempt is 
made to replicate precisely the 
regulatory language and readers are 
cautioned that the actual regulatory text, 

not the text of the regulatory evaluation, 
is binding. 

Aircraft Operators will incur 
additional costs to comply with 
requirements of this NPRM. Over the 
10-year period of 2004–2013, all-cargo 
aircraft operators are estimated to incur 
costs totaling approximately $600,000 to 
comply with new requirements to 
require background checks for 
individuals who screen cargo for all-
cargo airplanes and their supervisors, as 
well as for employees with unescorted 
access to the cargo. The NPRM proposes 
to require all-cargo aircraft operators to 
screen all persons entering the aircraft. 
This requirement is estimated to impose 
additional costs of approximately $33.7 
million over the ten-year period of this 
analysis. All-cargo aircraft operators 
also will be required to take additional 
measures to secure the aircraft and 
facilities at an estimated cost of $33.6 
million. Although every all-cargo 
operator will now have to designate a 
security coordinator, many already have 
the requirement. The estimated cost for 
these duties is $200,000. All-cargo 
aircraft operators who conduct 
operations with airplanes having a 
maximum certificated take-off weight 
greater than 45,500kg (100,309.3 lbs) 
would be required to provide additional 
law enforcement capability to comply 
with proposed requirements to extend 
or create new secure areas to encompass 
air cargo operations. TSA estimates this 
ten-year cost to be $27 million. Finally, 
proposals to require random screening 
of cargo on passenger aircraft and on all-
cargo flights are estimated to impose 
additional ten-year costs of $493 
million, and $167 million, respectively. 

Airport Operators of airports that 
currently have one or more SIDAs will 
be required to extend or create a new 
SIDA to encompass air cargo operations. 
This proposed change would apply only 
to aircraft operations conducted with 
airplanes having a maximum 
certificated take-off weight greater than 
45,500kg (100,309.3 lbs) operating a full 
or all-cargo program. TSA estimates the 
cost of this requirement to be $900,000 
over the ten-year period of this analysis. 
This cost reflects the cost of additional 
employee badges, and the 
administrative costs of updating the 
airports’ security plans. 

Indirect Air Carriers will be impacted 
in several ways if the proposals in this 
NPRM become effective. IACs will be 
required to complete Security Threat 
Assessments for individuals having 
unescorted access to cargo. This 
requirement is estimated to impose 

costs totaling $3.4 million over ten 
years. IACs also will be required to 
implement training and develop a 
testing tool for individuals who perform 
security related duties to meet the 
requirements of their security programs. 
These costs are estimated at $15.1 
million over the ten-year period 2004–
2013. These costs include the cost of 
initial training and annual recurrent 
training for the IAC labor force. This 
NPRM establishes new requirements for 
IACs to obtain approval, to amend, and 
for annual recertification of their 
security programs. The costs estimated 
to comply with these requirements are 
$36 million over the period of this 
analysis. 

Foreign Air Carriers’ costs inside the 
United States are considered domestic 
costs for the purpose of this analysis, 
and therefore were not estimated 
separately from domestic carrier costs; a 
separate discussion for these costs is not 
included. This method of cost 
consideration reflects the way DOT 
reports on foreign aircraft operations in 
the U.S. and the way it reports the cost 
impact of such aircraft operations on the 
U.S. economy. 

TSA will incur costs as a result of the 
proposed rule. To develop the training 
that IACs will be required to implement 
and ensure that IAC employees have 
completed will cost the agency 
approximately $450,000. TSA also will 
incur costs to administer the Known 
Shipper program of approximately $24.5 
million. The cost to TSA for the vetting 
of IACs is estimated at $2.6 million. 
TSA will also be modifying a system 
under development for another rule to 
accommodate the Security Threat 
Assessments in this proposed rule. The 
costs of utilizing this system are 
included in a fee proposal and therefore 
are captured in the unit costs used to 
develop the costs for the aircraft 
operators and IACs. 

In summary, the cost impacts of this 
NPRM are estimated to total 
approximately $837 million, 
undiscounted, over the period 2004–
2013. Aircraft operators will incur costs 
totaling $758 million; airport operators 
$900,000; IACs $51 million; and TSA 
anticipates cost expenditures to 
administer the provisions of the NPRM 
at $28 million over the ten year analysis 
period. Details on how estimates were 
developed, as well as the discounted 
value comparisons, are included in the 
full regulatory evaluation. The following 
table summarizes the estimated costs. 
BILLING CODE 4910–62–P

VerDate jul<14>2003 17:25 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00022 Fmt 4701 Sfmt 4702 E:\FR\FM\10NOP2.SGM 10NOP2



65279Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Proposed Rules 

<FNP> Benefits 

The primary benefit of the proposed 
rule would be increased protection to 

persons and property in the U.S. from 
acts of terrorism; however, some aspects 
of this proposed rule would provide 
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27 Paraphrase from Business-Times article of Dec. 
9, 2003. The same elements were reported in 

numerous news services at approximately the same 
time.

cost savings for the industry as well. 
This NPRM is intended to enhance and 
improve the security of air cargo 
transportation. The proposed rule is 
designed to prevent unauthorized 
persons, explosives, incendiaries, and 
other substances or items from being 
introduced into the air cargo supply 
chain. Persons on the ground, in 
buildings, and elsewhere in our society 
would also be afforded enhanced 
protection against acts of terrorism 
involving the use of an all-cargo aircraft. 

The warning late in 2003 from U.S. 
Intelligence sources was swift and 

simple: terrorists are considering using 
cargo aircraft—freighters that carry 
mostly boxes instead of people. 
Homeland Security officials recently 
declared the existence of intelligence 
that indicated al-Qaeda may be plotting 
an attack using cargo planes. One 
security conscious carrier has petitioned 
the U.S. government to allow checks on 
people with access to cargo planes.27

Strengthening air cargo security and 
expanding security measures to all-
cargo aircraft operations would provide 
important countermeasures against 
possible terrorist activities aimed at 

ultimately destroying commercial 
passenger aircraft and all-cargo aircraft 
in flight. Provisions of the NPRM also 
reduce the opportunity for terrorists to 
use aircraft involved in the transport of 
cargo to achieve their goals. 

Although it is difficult to impossible 
to project statistically the likelihood of 
incidents of terrorist acts involving 
aircraft, the following table reports the 
costs of several significant events that 
give examples of the potential impact of 
terrorism to civil aviation:

EXAMPLES OF INCIDENTS 

Year Event Type of attack Property loss Loss of life/bodily injury Total cost 

1986 ............... Pan Am 073 .......................... Aircraft hijacking ................... $0.55M .......... $66M death $72.5M injury .... $139.05M 
1987 ............... Korean Airlines 858 .............. Mid-air explosion ................... ....................... $345M ...................................
1988 ............... Pan Am 103 .......................... Mid-air explosion ................... $184M ........... $810M ................................... $994M 
2001 ............... New York World Trade Cen-

ter.
Aircraft used as a weapon .... ....................... ............................................... $16B 28

28 The General Accounting Office (Review of Studies of the Economic Impact of the September 11, 2001, Terrorist Attacks on the World Trade 
Center, GAO–02–700R, May 29, 2002) reviewed 8 separate studies that estimated the impact of the 9/11 destruction of the World Trade Center. 
Their conclusion was that the best estimate of un-reimbursed cost was $16 billion. 

Following significant security 
incidents, such as those reported in the 
table titled ‘‘Examples of Incidents,’’ 
security agencies have strengthened 
measures designed to prevent 
recurrences. For this reason, the full 
benefits of avoiding losses such as those 
presented in the table are not claimed in 
this NPRM. However, terrorist events 
continue to be threatened. Moreover, it 
appears that the use of a large 
commercial aircraft as a weapon, 
unprecedented prior to September 11, 
2001, has the potential to raise the cost 
of a terrorist event by an order of 
magnitude. (The table titled ‘‘Example 
of Incidents’’ does not reflect the 
additional costs of investigations, 
government action, and loss of business 
due to decreased passenger levels. 
Consideration of these costs would 
increase the cost of a successful terrorist 
event beyond the numbers presented in 
the table titled ‘‘Example of Incidents.’’ 
Against this scale, it is clear that 
avoiding just one incident of the 
magnitude that has been characteristic 
of the types of terrorist acts this 
proposed rule is intended to protect 
against more than justifies the costs 
imposed by this NPRM.) 

Initial Regulatory Flexibility Analysis 

The Regulatory Flexibility Act of 1980 
(RFA) establishes ‘‘as a principle of 
regulatory issuance that agencies shall 
endeavor, consistent with the objective 

of the rule and of applicable statutes, to 
fit regulatory and informational 
requirements to the scale of the 
business, organizations, and 
governmental jurisdictions subject to 
regulation.’’ To achieve that principle, 
the RFA requires agencies to solicit and 
consider flexible regulatory proposals 
and to explain the rationale for their 
actions. The Act covers a wide range of 
small entities, including small 
businesses, not-for-profit organizations, 
and small governmental jurisdictions. 

Agencies must perform a review to 
determine whether a proposed or final 
rule will have a significant economic 
impact on a substantial number of small 
entities. If the determination is that it 
will, the agency must prepare a 
regulatory flexibility analysis as 
described in the Act. However, if an 
agency determines that a proposed or 
final rule is not expected to have a 
significant economic impact on a 
substantial number of small entities, 
section 605(b) of the 1980 RFA provides 
that the head of the agency may so 
certify and a regulatory flexibility 
analysis is not required. The 
certification must include a statement 
providing the factual basis for this 
determination, and the reasoning should 
be clear. 

As part of implementing the security 
plan, TSA expects security to be 
integrated into actions the same way 
safety has become integral to how things 

are done rather than adding layers or 
extra program costs. For this reason, in 
years beyond the initial year, costs are 
limited to an annual report, insuring 
their own plan is followed, and vetting 
any new employees. TSA has conducted 
an initial regulatory flexibility analysis. 
There are a substantial number of IACs 
and all-cargo carriers that are impacted, 
but TSA’s initial finding is that the 
impacts are not substantial. 

TSA has made several conservative 
assumptions in this analysis, which may 
have resulted in an overestimate of the 
costs of the proposed rule. For example, 
even though TSA believes most airports 
and all-cargo carriers have many 
elements of this rule already in place as 
good business practice or out of their 
own concerns for security, costing was 
done as if the entire group would be 
implementing these as new 
requirements. Based on information 
gathered through other efforts with the 
airports, TSA believes the airports have 
reached out to the aviation community 
and already successfully completed 
fingerprint-based criminal history 
records checks, and provided access 
badges and the associated access 
training. As a conservative measure, 
TSA has assumed that there are 
additional expenses to provide IDs for a 
limited group of employees at 100 
locations. Also, there is a distinct 
possibility that very few additional law 
enforcement officers would be required, 
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29 For a technical explanation of how the detailed 
data was segmented see the separate Regulatory 
Evaluation.

but TSA allowed for the full-time 
equivalent coverage for two shifts for 20 
of the carrier locations. This equated to 
an average of 0.6 per carrier and $27 
million over the 10 years. 

IACS 

IACs are a subset of freight 
forwarders. The larger category of 
freight forwarders includes all modes of 
transportation.29 Without better 

information, the characteristics of the 
total industry are assumed to apply to 
the IACs. The threshold for small 
business for this industry is $6 million 
and the distributions are as follows:

FREIGHT FORWARDING 
[Number of firms in Duns for SIC 4731 02 by employees (not all records have employee data)] 

Employees Primary SIC +Secondary 
SIC 

# w FTE and 
sales data Category % Cmltv %

1–4 ....................................................................................... 4154 4404 4311 55.2 55.23
5–9 ....................................................................................... 1493 1602 1584 20.3 75.52
10–19 ................................................................................... 826 907 898 11.5 87.02
20–49 ................................................................................... 519 597 591 7.6 94.59
50+ ....................................................................................... 336 427 422 5.4 100.00

Total .......................................................................... 7328 7937 7806 100.0 ........................

[Number of firms in Duns for SIC 4731 02 by sales] 

Sales Primary +Secondary Category % Cmltv %

<$20k ............................................................................................................... 5 5 0.0 0.0
$20–$50k ......................................................................................................... 41 62 0.6 0.6
$50,001–$100k ................................................................................................ 109 167 1.6 2.2
$100,001–$249,999 ......................................................................................... 749 880 8.3 10.5
$250k–$499,999 .............................................................................................. 1763 1877 17.7 28.3
$500k–$999,999 .............................................................................................. 3230 3360 31.8 60.0
$1m–$6m ......................................................................................................... 3264 3503 33.1 93.1
>$6 million ........................................................................................................ 627 725 6.9 100.0

Total ...................................................................................................... 9788 10579 100.0 ........................

Using the data above and the 3,800 
population values in the analysis, all 
but 6.9% (or 3540) would be small 
entities for this analysis. To evaluate the 
impact, the data was segmented and the 
smallest of the small were examined to 
see if there was a significant impact. If 
the smallest group can be shown not to 
have significant impact, and because the 
relationship remains somewhat 

proportional as firm size increases, it is 
a reasonable conclusion that the overall 
impact is also insignificant. Once again, 
specific D&B firm data for the smallest 
10.5% with revenues less than $250,000 
was examined. This group provided 
1110 useable records. 

To estimate the impact, the individual 
cost items from the report above per 
employee are multiplied times the 

number of employees and then the cost 
per firm is added. The results are 
summed over the entire population 
which results in an impact of $72,700 
on $170,278,465 of revenue or at a rate 
of .04% in the first or most expensive 
year. This rate of impact is not 
significant. See the following table for a 
summary of the calculation.

Item Rate Firm costs Per employee 
costs 

Annual Reporting .......................................................... 75/report/firm ................................................................ 75 ........................
Training ......................................................................... 4 hrs/employee @ $25 ................................................. ........................ 100
Security duties .............................................................. 20 Hrs/Firm @ 43 ......................................................... 860 ........................
Decertification ............................................................... 1 5 of Firms @250=2.50/Firm ...................................... 2.5 ........................
STA ............................................................................... 55/Employee ................................................................. ........................ 55

Total ................................................................... ....................................................................................... 937.5 155

All-Cargo Operations 

For All-Cargo Operations, DOT form 
41 data from BTS TRASTATS was 
analyzed. The following distribution 
was found.

FREIGHT 
[Aircraft size percentage] 

Firm size >=100 <100 Total 

Large ...................... 77.7 0.8 78.5
Small ....................... 21.1 0.3 21.5

FREIGHT—Continued
[Aircraft size percentage] 

Firm size >=100 <100 Total 

All Firms .............. 98.8 1.2 100.0
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DEPARTURES 
[Aircraft size percentage] 

Firm size >=100 <100 Total 

Large ...................... 47.2 15.9 63.1
Small ....................... 22.9 14.0 36.9

All Firms .............. 70.0 30.0 100.0

PASSENGER FLIGHT REPORTING 
FREIGHT 

[Aircraft size percentage] 

Firm size Large Small Grand 
total 

Large ....................... 88.3 8.5 96.7
Small ....................... 1.5 1.8 3.3

89.8 10.2 100.0

Although it reflects revenue data for 
the large carriers (>$6 million) and 
many midsize carriers, too many small 
carriers are missing revenue data to 
make a cost comparison. TSA invites 
public comment on existing cost and 
revenue relationship as firms are 
experiencing under the existing security 
directives. 

X. International Trade Impact 
Assessment 

The Trade Agreement Act of 1979 
prohibits Federal agencies from 
establishing any standards or engaging 
in related activities that create 
unnecessary obstacles to the foreign 
commerce of the United States. 
Legitimate domestic objectives, such as 
safety, are not considered unnecessary 
obstacles. The statute also requires 
consideration of international standards 
and, where appropriate, that they be the 
basis for U.S. standards. TSA has 
assessed the potential effect of this 
proposed rule and has determined that 
it imposes the same costs on domestic 
and international entities and thus has 
a neutral trade impact. 

XI. Unfunded Mandates Reform Act 
Analysis 

The Unfunded Mandates Reform Act 
of 1995 (the Act) is intended, among 
other things, to curb the practice of 
imposing unfunded Federal mandates 
on State, local, and tribal governments. 
Title II of the Act requires each Federal 
agency to prepare a written statement 
assessing the effects of any Federal 
mandate in a proposed or final agency 
rule that may result in an expenditure 
of $100 million or more (adjusted 
annually for inflation) in any one year 
by State, local, and tribal governments, 
in the aggregate, or by the private sector, 

such a mandate is deemed to be a 
’’significant regulatory action.’’

This proposed rule does not contain 
such a mandate. The requirements of 
Title II do not apply. 

XII. Paperwork Reduction Act 
Under the Paperwork Reduction Act 

of 1995 (PRA) (44 U.S.C. 3501, et seq.), 
a Federal agency must obtain approval 
from the Office of Management and 
Budget (OMB) for each collection of 
information it conducts, sponsors, or 
requires through regulations. This 
proposal contains information 
collection activities subject to the PRA. 
Accordingly, the following information 
requirements are being submitted to 
OMB for its review. 

Title: Air Cargo Security 
Requirements. 

Summary: TSA proposes to amend 
current transportation security 
regulations to further enhance and 
improve the security of air cargo 
transportation. Specifically, TSA 
proposes to create a mandatory security 
program for all-cargo aircraft operations 
over 45,500 kg (100,309.3 lbs) and to 
amend existing security regulations and 
programs for aircraft operators, foreign 
air carriers, airport operators, and IACs. 
TSA is also proposing to expand 
security threat assessment requirements 
to new populations, including certain 
individuals who have unescorted access 
to air cargo and each officer, director 
and person who holds 25 percent or 
more of total outstanding voting stock of 
an Indirect Air Carrier or entity 
applying to become an IAC. 

Use of: Security programs that are 
developed or amended as a result of this 
proposal will be kept on file and 
updated so that TSA inspectors may 
check for regulatory compliance and 
uniform application of the rules. 
Evidence of appropriate employee 
training in security matters will also 
become a part of this record. Security 
threat assessments conducted as a result 
of this proposal will be used to 
determine employment suitability for 
those who have unescorted access to 
cargo and each officer, director and 
person who holds 25 percent or more of 
total outstanding voting stock of an 
Indirect Air Carrier or entity applying to 
become an IAC. 

Respondents (including number of): 
The likely respondents to this proposed 
information requirement are aircraft 
operators, foreign air carriers, IACs, and 
their employees who undergo security 
threat assessments for a total of 
approximately 37,090 respondents the 
first year and approximately 8,800 
respondents each following year, for an 
average of 18,230 respondents for each 

of the next 3 years. The annual 
respondents include both new entrants 
and renewals. The number consists of 
65 all-cargo operators, 3800 IACs, and 
their affected employees. TSA invites 
comments regarding these estimates. 

Frequency: Upon implementation, 
security programs related to this 
proposal, including employee training 
records, will need to be kept on file and 
updated as necessary. Security threat 
assessments will be conducted for all 
existing and subsequent new employees 
who have unescorted access to cargo 
where such employees do not already 
have unescorted SIDA access. 

Annual Burden Estimate: The annual 
burden associated with the security 
program is estimated to be 30,920 hours, 
while the annual burden associated 
with the security threat assessments is 
estimated to average 3,559 hours over 
the next 3 years, for a combined average 
annual total of 34,479 hours. 

The agency is inviting comments to— 
(1) Evaluate whether the proposed 

information requirement is necessary for 
the proper performance of the functions 
of the agency, including whether the 
information will have practical utility; 

(2) Evaluate the accuracy of the 
agency’s estimate of the burden; 

(3) Enhance the quality, utility, and 
clarity of the information to be 
collected; and 

(4) Minimize the burden of the 
collection of information on those who 
are to respond, including through the 
use of appropriate automated, 
electronic, mechanical, or other 
technological collection techniques or 
other forms of information technology. 

Individuals and organizations may 
submit comments on the information 
collection requirement by January 10, 
2005, and should direct them via fax to 
the Office of Information and Regulatory 
Affairs, Office of Management and 
Budget, Attention: DHS–TSA Desk 
Officer, at (202) 395–5806. Comments to 
OMB are most useful if received within 
30 days of publication. 

As protection provided by the 
Paperwork Reduction Act, as amended, 
an agency may not conduct or sponsor, 
and a person is not required to respond 
to, a collection of information unless it 
displays a currently valid OMB control 
number. The OMB control number for 
this information collection will be 
published in the Federal Register after 
OMB approves it. 

XIII. International Compatibility 
In keeping with U.S. obligations 

under the Convention on International 
Civil Aviation, it is TSA policy to 
comply with International Civil 
Aviation Organization (ICAO) Standards 
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and Recommended Practices to the 
maximum extent practicable. TSA has 
determined that these proposed 
regulations are consistent with ICAO 
Standards and Recommended Practices. 

XIV. Executive Order 13132, 
Federalism 

TSA has analyzed this proposed rule 
under the principles and criteria of 
Executive Order 13132, Federalism. We 
determined that this action would not 
have a substantial direct effect on the 
States, on the relationship between the 
national Government and the States, or 
on the distribution of power and 
responsibilities among the various 
levels of government, and therefore 
would not have federalism implications. 

XV. Environmental Analysis 
TSA has reviewed this action for 

purposes of the National Environmental 
Policy Act of 1969 (NEPA) (42 U.S.C. 
4321–4347) and has determined that 
this action will not have a significant 
effect on the human environment. In 
accordance with FAA Order 1050.1D, 
appendix 4, paragraph 4(j), this 
rulemaking action qualifies for a 
categorical exclusion. The FAA order 
continues to apply to TSA in 
accordance with the Homeland Security 
Act (Pub. L. 107–296), until DHS 
publishes its NEPA implementing 
regulations. 

Energy Impact 
The energy impact of this document 

has been assessed in accordance with 
the Energy Policy and Conservation Act 
(EPCA) Public Law 94–163, as amended 
(42 U.S.C. 6362). We have determined 
that this rulemaking is not a major 
regulatory action under the provisions 
of the EPCA.

List of Subjects 

49 CFR Part 1540
Air carriers, Aircraft, Airports, Civil 

Aviation Security, Law enforcement 
officers, Reporting and recordkeeping 
requirements, Security measures. 

49 CFR Part 1542
Air carriers, Aircraft, Airport Security, 

Aviation safety, Security measures. 

49 CFR Part 1544
Air carriers, Aircraft, Aviation safety, 

Freight forwarders, Incorporation by 
reference, Reporting and recordkeeping 
requirements, Security measures. 

49 CFR Part 1546
Aircraft, Aviation safety, Foreign Air 

Carriers, Incorporation by reference, 
Reporting and recordkeeping 
requirements, Security measures. 

49 CFR Part 1548

Air transportation, Reporting and 
recordkeeping requirements, Security 
measures.

IX. The Proposed Amendment 
For the reasons set forth above, the 

Transportation Security Administration 
proposes to amend Title 49 of the Code 
of Federal Regulations parts 1540, 1542, 
1544, 1546, and 1548 as follows:

PART 1540—CIVIL AVIATION 
SECURITY: GENERAL RULES 

1. The authority citation for part 1540 
continues to read as follows:

Authority: 49 U.S.C. 114, 5103, 40113, 
44901–44907, 44913–44914, 44916–44918, 
44935–44936, 44942, 46105.

2. Amend § 1540.5 by revising the 
definition of ‘‘indirect air carrier’’ to 
read as follows:

§ 1540.5 Terms used in this subchapter.

* * * * *
Indirect air carrier means any person 

or entity within the United States not in 
possession of an FAA air carrier 
operating certificate, that undertakes to 
engage indirectly in air transportation of 
property, and uses for all or any part of 
such transportation the services of an air 
carrier. This does not include the 
United States Postal Service (USPS) or 
its representative while acting on the 
behalf of the USPS.
* * * * *

3. Add Subpart C—Security Threat 
Assessments to read as follows:

Subpart C—Security Threat 
Assessments

Sec. 
1540.201 Applicability and definitions. 
1540.203 Operator responsibilities. 
1540.205 Notification. 
1540.207 Appeal procedures. 
1540.209 Security threat assessment fee.

§ 1540.201 Applicability and definitions. 
(a) This subpart applies to: 
(1) Each aircraft operator operating 

under a full program described in 49 
CFR 1544.101(a); 

(2) Each foreign air carrier operating 
under a program described in 49 CFR 
1546.101; 

(3) Each indirect air carrier subject to 
49 CFR part 1548; and 

(4) Each individual with unescorted 
access to cargo under one of these 
programs. 

(b) For purposes of this subpart, 
aircraft operator, foreign air carrier, and 
indirect air carrier listed in paragraphs 
(a)(1) through (a)(3) of this section are 
referred to as ‘‘operator,’’ and the 
individuals listed in paragraph (a)(4) of 

this section are referred to as 
‘‘individual.’’ 

(c) An individual poses a security 
threat under this subpart when TSA 
determines that he or she is a threat: 

(1) To national security; 
(2) To transportation security; or 
(3) Of terrorism. 
(d) For purposes of this subpart 
(1) Date of service means— 
(i) The date of personal delivery in the 

case of personal service; 
(ii) The mailing date shown on the 

certificate of service; 
(iii) The date shown on the postmark 

if there is no certificate of service; 
(iv) Another mailing date shown by 

other evidence if there is no certificate 
of service or postmark; or 

(v) The date in an e-mail showing 
when it was sent. 

(2) Day means calendar day.

§ 1540.203 Operator responsibilities. 
(a) Each operator subject to this 

subpart must ensure that an individual 
with unescorted access to cargo must 
complete the Security Threat 
Assessment described in this section. 

(b) Each operator must: 
(1) Authenticate the identity of the 

individual by— 
(i) Reviewing two forms of 

identification, one of which must be a 
government-issued photo ID; or 

(ii) Other means approved by TSA. 
(2) Submit to TSA a Security Threat 

Assessment application for each 
individual that is signed by the 
individual and that includes: 

(i) Legal name, including first, 
middle, and last; any applicable suffix; 
and any other names used. 

(ii) Current mailing address, including 
residential address if different than 
current mailing address, and all other 
residential addresses for the previous 
seven years and email, if applicable. 

(iii) Date and place of birth. 
(iv) Social security number, if 

applicable. 
(v) Citizenship status and date of 

naturalization if the individual is a 
naturalized citizen of the United States. 

(vi) Alien registration number, if 
applicable. 

(vii) The following statement reading:
Privacy Act Notice: Authority: The 

authority for collecting this information is 49 
U.S.C. 114, 40113, and 49 U.S.C. 5103a. 
Purpose: This information is needed to verify 
your identity and to conduct a Security 
Threat Assessment to evaluate your 
suitability for completing the functions 
required by this position. Your Social 
Security Number (SSN) or alien registration 
number will be used as your identification 
number in this process and to verify your 
identity. Furnishing this information, 
including your SSN or alien registration 
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number, is voluntary; however, failure to 
provide it will prevent the completion of 
your Security Threat Assessment, without 
which you may not be granted authorization 
to have unescorted access to cargo. Routine 
Uses: Routine uses of this information 
include disclosure to TSA contractors or 
other agents who are providing services 
relating to the Security Threat Assessments; 
to appropriate governmental agencies for law 
enforcement or security purposes, or in the 
interests of national security; and to foreign 
and international governmental authorities in 
accordance with law and international 
agreement. 

The information I have provided on this 
application is true, complete, and correct to 
the best of my knowledge and belief and is 
provided in good faith. I understand that a 
knowing and willful false statement, or an 
omission of a material fact, on this 
application can be punished by fine or 
imprisonment or both (see section 1001 of 
Title 18 United States Code), and may be 
grounds for denial of authorization or in the 
case of parties regulated under this section, 
removal of authorization to operate under 
this chapter, if applicable.

(3) Retain the individual’s signed 
Security Threat Assessment application 
and any communications with TSA 
regarding the individual’s application, 
for 180 days following the end of the 
individual’s service to the operator. 

(c) Records under this section may 
include electronic documents with 
electronic signature or other means of 
personal authentication, where accepted 
by TSA.

§ 1540.205 Notification. 
(a) TSA review. In completing the 

Security Threat Assessment, TSA 
reviews— 

(1) The information required in 
§ 1540.203(b) and transmitted to TSA; 
and 

(2) Domestic and international 
databases relevant to determining 
whether an individual poses a known or 
suspected security threat or that confirm 
an individual’s identity. 

(b) Security Authorization for 
Unescorted Cargo Access. TSA serves a 
Security Authorization on the 
individual and the operator if TSA 
determines that an individual does not 
pose a known or suspected security 
threat. 

(c) Initial Denial of Authorization for 
Unescorted Cargo Access. TSA serves 
an Initial Denial of Authorization on the 
individual and the operator if TSA 
determines that the individual poses a 
known or suspected security threat. The 
Initial Denial of Authorization for 
Unescorted Cargo Access includes— 

(1) A statement that TSA has 
determined that the individual poses a 
security threat; 

(2) The basis for the determination;

(3) Information about how the 
individual may appeal the 
determination; and 

(4) A statement that if the individual 
chooses not to appeal TSA’s 
determination within 30 days of receipt 
of the Initial Denial of Authorization, or 
does not request an extension of time 
within 30 days of the Initial Denial of 
Authorization in order to file an appeal, 
the Initial Denial of Authorization 
becomes a Final Denial of Authorization 
for Unescorted Cargo Access. 

(d) Final Denial of Authorization for 
Unescorted Cargo Access. If TSA 
determines that an individual poses a 
known or suspected security threat, 
TSA serves a Final Denial of 
Authorization for Unescorted Cargo 
Access on the operator and the 
individual who appealed the Initial 
Denial of Authorization. 

(e) Withdrawal by TSA. TSA serves a 
Withdrawal of the Initial Denial of 
Authorization for Unescorted Cargo 
Access on the individual and a Security 
Authorization for Unescorted Cargo 
Access on the operator, if the appeal 
results in a determination that the 
individual does not pose a threat to 
security. 

(f) Final Disposition. Within 30 days 
of receipt of a Security Authorization for 
Unescorted Cargo Access or a Final 
Denial of Authorization for Unescorted 
Cargo Access, the operator must: 

(1) Update the individual’s permanent 
record to reflect the results of the 
Security Threat Assessment; 

(2) Grant or deny the individual’s 
unescorted access to cargo based on the 
results of the threat assessment.

§ 1540.207 Appeal procedures. 
(a) Scope. This section applies to 

individuals who wish to appeal an 
Initial Denial of Authorization for 
Unescorted Cargo Access that is based 
on TSA’s Security Threat Assessment. 

(b) Grounds for Appeal. An individual 
may appeal an Initial Denial of 
Authorization for Unescorted Cargo 
Access if the individual is asserting that 
he or she does not pose a known or 
suspected security threat. 

(c) Appeal. An individual initiates an 
appeal by submitting a written reply or 
written request for materials from TSA. 
If the individual fails to initiate an 
appeal within 30 days of receipt, the 
Initial Denial of Authorization for 
Unescorted Cargo Access becomes final, 
and TSA serves a Final Denial of 
Authorization for Unescorted Cargo 
Access on the operator and the 
individual. 

(1) Request for materials. Within 30 
days of the date of service of the Initial 
Denial of Authorization for Unescorted 

Cargo Access, the individual may serve 
upon TSA a written request for copies 
of the materials upon which the Initial 
Denial of Authorization was based. 

(2) TSA response. Within 30 days of 
receiving the individual’s request for 
materials, TSA serves copies upon the 
individual of the releasable materials 
upon which the Initial Denial of 
Authorization was based. TSA will not 
include any classified information or 
other protected information described in 
paragraph (f) of this section. 

(3) Correction of records. If the Initial 
Denial of Authorization for Unescorted 
Cargo Access was based on a record that 
the individual believes is erroneous, he 
or she may correct the record, as 
follows: 

(i) The individual may contact the 
jurisdiction or entity responsible for the 
information and attempt to correct or 
complete information contained in his 
or her record. 

(ii) The individual must then provide 
TSA with the revised record, or a 
certified true copy of the information 
from the appropriate entity, before TSA 
may determine that the individual 
meets the standards for the Security 
Threat Assessment. 

(4) Reply. (i) The individual may 
serve upon TSA a written reply to the 
Initial Denial of Authorization for 
Unescorted Cargo Access within 30 days 
of service of the Initial Denial of 
Authorization, or 30 days after the date 
of service of TSA’s response to the 
individual’s request for materials under 
paragraph (c)(1) of this section, if the 
individual served such a request. 

(ii) In an individual’s reply, TSA will 
consider only material that is relevant to 
verifying identification or determining 
that the individual does not pose a 
known or suspected security threat. 

(5) Final determination. Within 30 
days after TSA receives the individual’s 
reply, TSA serves a Final Denial of 
Authorization for Unescorted Cargo 
Access or a Withdrawal of the Initial 
Denial of Authorization. 

(d) Final Denial of Authorization for 
Unescorted Cargo Access. (1) If TSA 
determines that the individual poses a 
security threat, TSA serves a Final 
Denial of Authorization for Unescorted 
Cargo Access upon the individual and 
the operator. The Final Denial of 
Authorization includes— 

(2) A statement that TSA has 
reviewed the Initial Denial of 
Authorization, the individual’s reply, if 
any, and any other materials or 
information available to him or her and 
has determined that the individual 
poses a known or suspected security 
threat.
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(e) Withdrawal of Initial Denial of 
Authorization. If TSA concludes that 
the individual does not pose a security 
threat, TSA serves a Withdrawal of the 
Initial Denial of Authorization on the 
individual and the operator. 

(f) Nondisclosure of certain 
information. In connection with the 
procedures under this section, TSA does 
not disclose classified information to 
the individual, as defined in Executive 
Order 12968 section 1.1(d), and reserves 
the right not to disclose any other 
information or material not warranting 
disclosure or protected from disclosure 
under law. 

(g) Extension of time. TSA may grant 
an individual an extension of time of 
the limits set forth in this section for 
good cause shown. An individual’s 
request for an extension of time must be 
in writing and be received by TSA at 
least 2 days before the due date to be 
extended. TSA may grant itself an 
extension of time for good cause. 

(h) Judicial review. For purposes of 
judicial review, the Final Denial of 
Authorization for Unescorted Cargo 
Access constitutes a final TSA order in 
accordance with 49 U.S.C. 46110.

§ 1540.209 Security threat assessment fee. 
(a) Imposition of fees. The fee of 

$39.00 is required for TSA to conduct a 
security threat assessment for a 
candidate who has unescorted access to 
cargo and who is subject to the 
requirements of Part 1540, Subpart C, 
and each officer, director and person 
who holds 25 percent or more of total 
outstanding voting stock of an Indirect 
Air Carrier or entity applying to become 
an IAC. 

(b) Remittance of fees. (1) A candidate 
must remit the fee required under this 
subpart to TSA, in a form and manner 
acceptable to TSA, each time the 
candidate or an aircraft operator, foreign 
air carrier, or indirect air carrier submits 
the information required under 
§ 1540.203 to TSA. 

(2) Fees remitted to TSA under this 
subpart must be payable to the 
‘‘Transportation Security 
Administration’’ in United States 
currency and drawn on a United States 
bank. 

(3) TSA will not issue any fee refunds, 
unless a fee was paid in error.

PART 1542—AIRPORT SECURITY 

4. The authority citation for part 1542 
continues to read as follows:

Authority: 49 U.S.C. 114, 5103, 40113, 
44901–44905, 44907, 44913–44914, 44916–
44917, 44935–44936, 44942, 46105.

5. Amend § 1542.1 by adding 
paragraph (d) to read as follows:

§ 1542.1 Applicability of this part.

* * * * *
(d) Each airport that serves an aircraft 

operator operating under a security 
program under part 1544 of this chapter, 
or a foreign air carrier operating under 
a security program under part 1546 of 
this chapter. Such airport operators 
must comply with § 1542.5 of this part. 

6. Revise paragraphs 1542.205(a) and 
(b)(2) and add paragraph (c) to read as 
follows:

§ 1542.205 Security of the security 
identification display area (SIDA). 

(a) Each airport operator required to 
have a security program under 
§ 1542.103(a) must establish at least one 
SIDA, which must include the following 
areas: 

(1) Each secured area must be a SIDA. 
(2) Each area that is regularly used to 

sort cargo that may be carried by an 
aircraft operator under a full or all-cargo 
program as provided in § 1544.101(a) or 
(h) or under a foreign air carrier program 
under § 1546.101(a), (b), or (e), and each 
area that is regularly used to load cargo 
on or unload cargo from such aircraft, 
must be a SIDA. 

(3) Other areas of the airport may be 
SIDAs. 

(b) * * * 
(1) * * * 
(2) Subject each individual to a 

criminal history records check as 
described in § 1542.209 before 
authorizing unescorted access to the 
SIDA.
* * * * *

(c) An airport operator that is not 
required to have a complete program 
under § 1542.103(a) is not required to 
establish a SIDA under this section.

PART 1544—AIRCRAFT OPERATOR 
SECURITY: AIR CARRIERS AND 
COMMERCIAL OPERATORS 

7. The authority citation for part 1544 
continues to read as follows:

Authority: 49 U.S.C. 114, 5103, 40113, 
44901–44905, 44907, 44913–44914, 44916–
44918, 44932, 44935–44936, 44942, 46105.

8. Amend § 1544.101 by revising 
paragraphs (d)(1), (d)(4), and (e)(1) and 
add new paragraphs (h) and (i) to read 
as follows:

§ 1544.101 Adoption and implementation.

* * * * *
(d) * * * 
(1) Is an aircraft with a maximum 

certificated takeoff weight more than 
12,500 pounds.
* * * * *

(4) Is not under a full program, partial 
program, or all-cargo program under 
paragraph (a), (b), or (h) of this section. 

(e) * * * 
(1) The requirements of §§ 1544.215, 

1544.217, 1544.219, 1544.223, 1544.230, 
1544.235, 1544.237, 1544.301(a) and (b), 
1544.303, and 1544.305; and for all-
cargo operations, §§ 1544.202, 
1544.205(a), (b), and (d).
* * * * *

(h) All-Cargo program—adoption: 
Each aircraft operator must carry out the 
requirements of paragraph (i) of this 
section for each operation that is— 

(1) In an aircraft with a maximum 
certificated takeoff weight of more than 
45,500 kg (100,309.3 pounds); and 

(2) Carrying cargo and authorized 
persons and no passengers. 

(i) All-Cargo program—contents: For 
each operation described in paragraph 
(h) of this section, the aircraft operator 
must carry out the following, and must 
adopt and carry out a security program 
that meets the applicable requirements 
of § 1544.103(c): 

(1) The requirements of §§ 1544.202, 
1544.205, 1544.207, 1544.209, 1544.211, 
1544.215, 1544.217, 1544.219, 1544.225, 
1544.227, 1544.228, 1544.229, 1544.230, 
1544.231, 1544.233, 1544.235, 1544.237, 
1544.301, 1544.303, and 1544.305. 

(2) Other provisions of subpart C of 
this part that TSA has approved upon 
request.

(3) The remaining requirements of 
subpart C of this part when TSA notifies 
the aircraft operator in writing that a 
security threat exists concerning that 
operation. 

9. Add new § 1544.202 to read as 
follows:

§ 1544.202 Persons and property onboard 
the all-cargo aircraft. 

Each aircraft operator operating under 
an all-cargo program or a twelve-five 
program in an all-cargo operation, must 
apply the security measures in its 
security program for persons who board 
the aircraft, and for their property, to 
prevent or deter the carriage of 
unauthorized weapons, explosives, 
incendiaries, persons, and other 
destructive substances or items. 

10. Amend § 1544.205 by revising 
paragraphs (a), (b), (c) introductory text, 
(c)(2) and (d); and adding new 
paragraphs (e) and (f) to read as follows:

§ 1544.205 Acceptance and screening of 
cargo. 

(a) Preventing or deterring the carriage 
of any explosive or incendiary. Each 
aircraft operator operating under a full 
program, an all-cargo program, or a 
twelve-five program in an all-cargo 
operation, must use the procedures, 
facilities, and equipment described in 
its security program to prevent or deter 
the carriage of unauthorized persons, 
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explosives, incendiaries, and other 
destructive substances or items in cargo 
onboard an aircraft. 

(b) Screening and inspection of cargo. 
Each aircraft operator operating under a 
full program or an all-cargo program, or 
a twelve-five program in an all-cargo 
operation, must ensure that cargo is 
screened and inspected for 
unauthorized persons, explosives, 
incendiaries, and other destructive 
substances or items as provided in the 
aircraft operator’s security program and 
§ 1544.207, and as provided in 
§ 1544.239 for operations under a full 
program, before loading it on its aircraft. 

(c) Control. Each aircraft operator 
operating under a full program or an all-
cargo program must use the procedures 
in its security program to control cargo 
that it accepts for transport on an 
aircraft in a manner that: 

(1) * * * 
(2) Prevents access by persons other 

than an aircraft operator employee or its 
agent, or persons authorized by the 
airport operator or host government. 

(d) Refusal to transport. Each aircraft 
operator operating under a full program, 
an all-cargo program, or a twelve-five 
program when in an all-cargo operation, 
must refuse to transport any cargo if the 
shipper does not consent to a search or 
inspection of that cargo in accordance 
with the system prescribed by this part. 

(e) Acceptance of cargo only from 
specified persons. Each aircraft operator 
operating under a full program or an all-
cargo program may accept cargo for air 
transportation only from the shipper, or 
from an aircraft operator, foreign air 
carrier, or indirect air carrier operating 
under a security program under this 
chapter with a comparable cargo 
security program, except as provided in 
its security program. 

(f) Screening of cargo outside the 
United States. For cargo to be loaded on 
its aircraft outside the United States, 
each aircraft operator must carry out the 
requirements of its security program. 

11. Amend § 1544.225 by adding new 
paragraph (d):

§ 1544.225 Security of aircraft and 
facilities.

* * * * *
(d) When operating under a full 

program or an all-cargo program, 
prevent unauthorized access to the 
operational area of the aircraft while 
loading or unloading cargo. 

12. Add new § 1544.228 to read as 
follows:

§ 1544.228 Security threat assessments 
for cargo personnel. 

This section applies to each aircraft 
operator operating under a full program 

or an all-cargo program, and to each 
individual who has unescorted access to 
cargo accepted by such an aircraft 
operator. 

(a) Before gaining unescorted access 
to cargo, each individual must 
successfully complete one of the 
following: 

(1) A criminal history records check 
under §§ 1542.209, 1544.229, or 
1544.230 of this chapter, if the 
individual is otherwise required to 
undergo such a check under those 
sections; or 

(2) A Security Threat Assessment 
under part 1540 subpart C of this 
chapter; or 

(3) Another Security Threat 
Assessment approved by TSA. 

(b) Each aircraft operator must ensure 
that each individual who has access to 
its cargo has either successfully 
completed one of the checks in 
paragraph (a) of this section or is 
escorted by such an individual. 

13. Amend § 1544.229 by adding 
introductory text, revising paragraphs 
(a)(1)(iii) introductory text and 
(a)(1)(iii)(B) and adding new paragraph 
(a)(1)(iii)(C) to read as follows:

§ 1544.229 Fingerprint-based criminal 
history records checks (CHRC): Unescorted 
access authority, authority to perform 
screening functions, and authority to 
perform checked baggage or cargo 
functions. 

This section applies to each aircraft 
operator operating under a full program, 
a private charter program, or an all-
cargo program. 

(a) * * * 
(1) * * * 
(iii) Each individual granted authority 

to perform the following screening 
functions at locations within the United 
States (referred to as ‘‘authority to 
perform screening functions’’): 

(A) * * * 
(B) Serving as an immediate 

supervisor (checkpoint security 
supervisor (CSS)), and the next 
supervisory level (shift or site 
supervisor), to those individuals 
described in paragraph (a)(1)(iii)(A) or 
(a)(1)(iii)(C) of this section. 

(C) Screening cargo that will be 
carried on an aircraft of an aircraft 
operator required to screen cargo under 
this part.
* * * * *

14. Add new § 1544.239 as follows:

§ 1544.239 Known shipper program. 

This section applies to each aircraft 
operator operating under a full program 
under § 1544.101(a). 

(a) For cargo to be loaded on its 
aircraft in the United States, each 

aircraft operator must have and carry 
out a known shipper program in 
accordance with its security program. 
The program must: 

(1) Determine the shipper’s validity 
and integrity as provided in its security 
program;

(2) Provide that the aircraft operator 
will separate known shipper shipments 
from unknown shipper shipments; and 

(3) Provide for the aircraft operator to 
ensure that cargo is screened or 
inspected as set forth in its security 
program. 

(b) When required by TSA, each 
aircraft operator must submit in a form 
and manner acceptable to TSA: 

(1) Information identified in its 
security program regarding an applicant 
to the known shipper program; and 

(2) Upon learning of a change to the 
information specified in paragraph 
(b)(1) of this section, corrections and 
updates of this information.

PART 1546—FOREIGN AIR CARRIER 
SECURITY 

15. The authority citation for part 
1546 continues to read as follows:

Authority: 49 U.S.C. 114, 5103, 40113, 
44901–44905, 44907, 44914, 44916–44917, 
44935–44936, 44942, 46105.

16. Amend § 1546.101 by revising the 
introductory text and paragraph (a) and 
by adding paragraphs (e) and (f):

§ 1546.101 Adoption and implementation. 

Each foreign air carrier landing or 
taking off in the United States must 
adopt and carry out a security program, 
for each scheduled and public charter 
passenger operation or all-cargo 
operation, that meets the requirements 
of— 

(a) Section 1546.103(b) and subparts 
C, D, and E of this part for each 
operation with an airplane having a 
passenger seating configuration of 61 or 
more seats;
* * * * *

(e) Sections 1546.103(b)(2) and (b)(4), 
1546.202, 1546.205(a), (b), (c), (d), (e), 
and (f), 1546.213, and 1546.215 for each 
all-cargo operation with an airplane 
having a maximum certificated take-off 
weight more than 45,500 kg (100,309.3 
pounds); and 

(f) Sections 1546.103(b)(2) and (b)(4), 
1546.202, 1546.205(a), (b) and (c), 
1546.213, and 1546.215 for each all-
cargo operation with an airplane having 
a maximum certificated take-off weight 
more than 12,500 pounds but no more 
than 45,500 kg. 

17. Amend § 1546.103 by revising 
paragraph (a)(1) and paragraph (b) 
introductory text to read as follows:
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§ 1546.103 Form, content, and availability 
of security program. 

(a) * * * 
(1) Acceptable to TSA. A foreign air 

carrier’s security program is acceptable 
only if TSA finds that the security 
program provides a level of protection 
similar to the level of protection 
provided by U.S. aircraft operators 
serving the same airports. Foreign air 
carriers must employ procedures 
equivalent to those required of U.S. 
aircraft operators serving the same 
airport if TSA determines that such 
procedures are necessary to provide a 
similar level of protection.
* * * * *

(b) Content of security program. Each 
security program required by 
§ 1546.101(a), (b), (c), (e) or (f) as 
applicable, must be designed to:
* * * * *

18. Add § 1546.202 to read as follows:

§ 1546.202 Persons and property on board 
the airplane. 

Each foreign air carrier operating 
under § 1546.101(e) or (f) must apply 
the security measures in its security 
program for persons who board the 
airplane, and for their property, to 
prevent or deter the carriage of 
unauthorized weapons, explosives, 
incendiaries, persons, and other 
destructive substances or items. 

19. Amend § 1546.205 by revising 
paragraphs (a) and (b) and adding new 
paragraphs (c), (d), (e) and (f) to read as 
follows:

§ 1546.205 Acceptance and screening of 
cargo. 

(a) Preventing or deterring the carriage 
of any explosive or incendiary. Each 
foreign air carrier operating a program 
under § 1546.101(a), (b), (e) or (f) must 
use the procedures, facilities and 
equipment described in its security 
program to prevent or deter the carriage 
of unauthorized persons, explosives, 
incendiaries, and other destructive 
substances or items in cargo onboard an 
airplane. 

(b) Refusal to transport. Each foreign 
air carrier operating a program under 
§ 1546.101(a), (b), (e), or (f) must refuse 
to transport any cargo if the shipper 
does not consent to a search or 
inspection of that cargo in accordance 
with the system prescribed by this part. 

(c) Control. Each foreign air carrier 
operating a program § 1546.101(a), (b), 
or (e) must use the procedure in its 
security program to control cargo that it 
accepts for transport on an airplane in 
a manner that: 

(1) Prevents the carriage of any 
unauthorized persons, explosives, 

incendiaries, and other destructive 
substances or items aboard the airplane. 

(2) Prevents access by unauthorized 
persons other than a foreign air carrier 
employee or its agent, or persons 
authorized by the airport operator or 
host government. 

(d) Screening and inspection of cargo 
in the United States. Each foreign air 
carrier operating a program under 
§ 1546.101(a), (b), (e), or (f) must ensure 
that, as required in its security program, 
cargo is screened and inspected for 
explosives, incendiaries, unauthorized 
persons, and other destructive 
substances or items as provided in the 
foreign air carrier’s security program, in 
accordance with § 1546.207, and 
§ 1546.213 if applicable, before loading 
it on its airplane in the United States. 

(e) Acceptance of cargo in the United 
States. Each foreign air carrier operating 
a program under § 1546.101(a), (b), or (e) 
may accept cargo in the United States 
only from the shipper, or from an 
aircraft operator, foreign air carrier, or 
indirect air carrier operating under a 
security program under this chapter 
with a comparable cargo security 
program, as provided in its security 
program. 

(f) Acceptance of cargo to be loaded 
outside the United States. Each foreign 
air carrier subject to this section that 
accepts cargo to be loaded on its 
airplane outside the United States must 
carry out the requirements of its security 
program. 

20. Add a new § 1546.213 to read as 
follows:

§ 1546.213 Security threat assessments 
for cargo personnel in the United States. 

This section applies to each foreign 
air carrier operating under 
§ 1546.101(a), (b), or (e), and to each 
individual who has unescorted access in 
the United States. 

(a) Before gaining unescorted access 
to cargo, each individual must 
successfully complete one of the 
following: 

(1) A criminal history records check 
under §§ 1542.209, 1544.229, or 
1544.230 of this chapter, if the 
individual is otherwise required to 
undergo such a check under those 
sections; or

(2) A Security Threat Assessment 
under part 1540 subpart C of this 
chapter; or 

(3) Another Security Threat 
Assessment approved by TSA. 

(b) Each foreign air carrier must 
ensure that each individual who has 
access to its cargo has either 
successfully completed one of the 
checks in paragraph (a) of this section 
or is escorted by such an individual. 

21. Add new § 1546.215 as follows:

§ 1546.215 Known shipper program. 
This section applies to each foreign 

air carrier operating a program under 
§ 1546.101(a) or (b). 

(a) For cargo to be loaded on its 
aircraft in the United States, each 
foreign air carrier must have and carry 
out a known shipper program in 
accordance with its security program. 
The program must: 

(1) Determine the shipper’s validity 
and integrity as provided in its security 
program; 

(2) Provide that the foreign air carrier 
will separate known shipper shipments 
from unknown shipper shipments; and 

(3) Provide for the foreign air carrier 
to ensure that cargo is screened or 
inspected as set forth in its security 
program. 

(b) When required by TSA, each 
foreign air carrier must submit in a form 
and manner acceptable to TSA: 

(1) Information identified in its 
security program regarding an applicant 
to the known shipper program; and 

(2) Upon learning of a change to the 
information specified in (b)(1) of this 
section, corrections and updates to the 
information.

PART 1548—INDIRECT AIR CARRIER 
SECURITY 

22. The authority citation for part 
1548 continues to read as follows:

Authority: 49 U.S.C. 114, 5103, 40113, 
44901–44905, 44913–44914, 44916–44917, 
44932, 44935–44936, 46105.

23. Amend § 1548.5 by revising 
paragraphs (a), (b) and (c) to read as 
follows:

§ 1548.5 Adoption and implementation of 
the security program. 

(a) Security program required. No 
indirect air carrier may offer cargo to or 
perform cargo services for an aircraft 
operator operating under a full program 
or an all-cargo program specified in part 
1544 of this subchapter, or to a foreign 
air carrier operating under a program 
under § 1546.101(a), (b), or (e) of this 
subchapter, unless that indirect air 
carrier has and carries out an approved 
security program under this part. 

(b) General requirements. (1) The 
security program must provide for the 
security of persons and property 
traveling in air transportation against 
acts of criminal violence and air piracy 
and the introduction of any 
unauthorized person, explosive, 
incendiary or other destructive 
substances or items as provided in the 
indirect air carrier’s security program. 
This requirement applies: 
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(i) From the time the indirect air 
carrier accepts the cargo to the time it 
transfers the cargo to an entity that is 
not an employee, agent, contractor or 
subcontractor of the indirect air carrier; 

(ii) While the cargo is stored, en route, 
or otherwise being handled by an 
employee, agent, contractor or 
subcontractor of the indirect air carrier; 
and 

(iii) Regardless of whether the indirect 
air carrier has or ever had physical 
possession of the cargo. 

(2) The indirect air carrier must assure 
that its employees, agents, contractors, 
and subcontractors comply with the 
requirements of the indirect air carrier’s 
security program. 

(c) Content. Each security program 
under this part must — 

(1) Be designed to prevent or deter the 
introduction of any unauthorized 
person, explosive, incendiary or other 
destructive substances or items onto an 
aircraft; 

(2) Include the procedures and 
description of the facilities and 
equipment used to comply with the 
requirements of §§ 1548.9 and 1548.17 
regarding the acceptance and offering of 
cargo. 

(3) Include the procedures and 
curriculum used to accomplish the 
training required under § 1548.11 of 
persons who accept, handle, transport, 
or deliver cargo for or on behalf of the 
indirect air carrier.
* * * * *

24. Revise § 1548.7 to read as follows:

§ 1548.7 Approval, amendment, annual 
renewal, and withdrawal of approval of the 
security program. 

(a) Original Application. (1) The 
applicant must apply for a security 
program in a form and a manner 
prescribed by TSA not less than 90 
calendar days before the applicant 
intends to begin operations. The 
application must be in writing and 
include: 

(i) Business name; other names, 
including doing business as; state of 
incorporation, if applicable; and tax 
identification number. 

(ii) The names, addresses, and dates 
of birth of each officer, director, and 
each person who holds 25 percent or 
more of total outstanding voting stock of 
the entity. 

(iii) A signed statement from each 
person listed in paragraph (a)(1)(ii) of 
this section stating whether he or she 
has been an officer, director, or owner 
of an IAC that had its security program 
withdrawn by TSA. 

(iv) Copies of government-issued 
identification of persons listed in 
(a)(1)(ii) of this section. 

(v) Addresses of all business 
locations. 

(vi) Whether the business is a ‘‘small 
business’’ pursuant to section 3 of the 
Small Business Act (15 U.S.C. 632). 

(vii) Statement acknowledging and 
ensuring that each employee of the 
indirect air carrier who is subject to 
training under § 1548.11 will have 
successfully completed the training 
outlined in its security program before 
performing security-related duties. 

(viii) Other information requested by 
TSA concerning Security Threat 
Assessments. 

(ix) Statement acknowledging and 
ensuring that each individual will 
successfully complete a Security Threat 
Assessment under § 1548.15 before the 
individual has unescorted access to 
cargo. 

(2) Approval. TSA will approve the 
security program by providing the 
indirect air carrier with the Indirect Air 
Carrier Standard Security Program and 
any Security Directives upon 
determining that: 

(i) The indirect air carrier has met the 
requirements of this part, its security 
program, and any Security Directives. 

(ii) The approval of its security 
program is not contrary to the interests 
of security and the public interest.

(iii) The indirect air carrier has not 
held a security program that was 
withdrawn within the previous year, 
unless otherwise authorized by TSA. 

(3) Commencement of operations. The 
indirect air carrier may operate under a 
security program when it meets all 
requirements, including but not limited 
to successful completion of training and 
Security Threat Assessments by relevant 
personnel. 

(4) Duration of security program. The 
security program will remain effective 
until the end of the calendar month one 
year after the month it was approved. 

(5) Requirement to report changes in 
information. Each indirect air carrier 
with an approved security program 
under this part must notify TSA, in a 
form and manner approved by TSA, of 
any changes to the information 
submitted during initial application. 
This notification must be submitted to 
the designated official for reapproval 
within 30 days from the date the change 
occurred. Changes included in the 
requirement of this paragraph include 
but are not limited to changes in the 
indirect air carrier’s contact 
information, owners, business addresses 
and locations, and form of business 
entity. 

(b) Renewal Application. (1) Unless 
otherwise authorized by TSA, each 
indirect air carrier that has a security 
program under this part must timely 

submit to TSA, at least 30 calendar days 
prior to the first day of the anniversary 
month of initial approval of its security 
program, an application for renewal of 
its security program in a form and a 
manner approved by TSA. Upon timely 
submittal of an application for renewal 
and unless and until TSA denies the 
application, the indirect air carrier’s 
approved security program remains in 
effect. 

(2) The application for renewal must 
be in writing and include a signed 
statement that the indirect air carrier 
has reviewed and ensures the 
continuing accuracy of the contents of 
its initial application for a security 
program, subsequent renewal 
applications, or other submissions to 
TSA confirming a change of information 
and noting the date such applications 
and submissions were sent to TSA, 
including the following certification:

[Name of indirect air carrier] (hereinafter 
‘‘the IAC’’) has adopted and is currently 
carrying out a security program in 
accordance with the Transportation Security 
Regulations as originally approved on [insert 
date of initial approval]. In accordance with 
TSA regulations, the IAC has notified TSA of 
any new or changed information required for 
the IAC’s initial security program. If new or 
changed information is being submitted to 
TSA as part of this application for 
reapproval, that information is stated in this 
filing. 

The IAC understands that intentional 
falsification of certification to an air carrier 
or to TSA may be subject to both civil and 
criminal penalties under 49 CFR 1540 and 
1548 and 18 U.S.C. 1001. Failure to notify 
TSA of any new or changed information 
required for initial approval of the IAC’s 
security program in a timely fashion and in 
a form acceptable to TSA may result in 
withdrawal by TSA of approval of the IAC’s 
security program.

(3) TSA will renew approval of the 
security program if TSA determines 
that: 

(i) The indirect air carrier has met the 
requirements of this part, its security 
program, and any Security Directives; 
and 

(ii) The renewal of its security 
program is not contrary to the interests 
of security and the public interest. 

(4) If TSA determines that the indirect 
air carrier meets the requirements of 
paragraph (b)(3) of this section, it will 
renew the indirect air carrier’s security 
program. The security program will 
remain effective until the end of the 
calendar month one year after the 
month it was renewed. 

(c) Amendment requested by an 
indirect air carrier or applicant. An 
indirect air carrier or applicant may 
submit a request to TSA to amend its 
security program as follows: 
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(1) The request for an amendment 
must be filed with the designated 
official at least 45 calendar days before 
the date it proposes for the amendment 
to become effective, unless a shorter 
period is allowed by the designated 
official. 

(2) Within 30 calendar days after 
receiving a proposed amendment, the 
designated official, in writing, either 
approves or denies the request to 
amend. 

(3) An amendment to an indirect air 
carrier security program may be 
approved if the designated official 
determines that safety and the public 
interest will allow it, and if the 
proposed amendment provides the level 
of security required under this part. 

(4) Within 30 calendar days after 
receiving a denial of the proposed 
amendment, the indirect air carrier may 
petition the Administrator to reconsider 
the denial. A petition for 
reconsideration must be filed with the 
designated official. 

(5) Upon receipt of a petition for 
reconsideration, the designated official 
either approves the request to amend or 
transmits the petition, together with any 
pertinent information, to the 
Administrator for reconsideration. The 
Administrator will dispose of the 
petition within 30 calendar days of 
receipt by either directing the 
designated official to approve the 
amendment or by affirming the denial. 

(6) Any indirect air carrier may 
submit a group proposal for an 
amendment that is on behalf of it and 
other indirect air carriers that co-sign 
the proposal. 

(d) Amendment by TSA. TSA may 
amend a security program in the interest 
of safety and the public interest, as 
follows: 

(1) TSA notifies the indirect air 
carrier, in writing, of the proposed 
amendment, fixing a period of not less 
than 30 calendar days within which the 
indirect air carrier may submit written 
information, views, and arguments on 
the amendment. 

(2) After considering all relevant 
material, the designated official notifies 
the indirect air carrier of any 
amendment adopted or rescinds the 
notice of amendment. If the amendment 
is adopted, it becomes effective not less 
than 30 calendar days after the indirect 
air carrier receives the notice of 
amendment, unless the indirect air 
carrier petitions the Administrator to 
reconsider no later than 15 calendar 
days before the effective date of the 
amendment. The indirect air carrier 
must send the petition for 
reconsideration to the designated 
official. A timely petition for 

reconsideration stays the effective date 
of the amendment. 

(3) Upon receipt of a petition for 
reconsideration, the designated official 
either amends or withdraws the notice 
of amendment or transmits the petition, 
together with any pertinent information, 
to the Administrator for reconsideration. 
The Administrator disposes of the 
petition within 30 calendar days of 
receipt by either directing the 
designated official to withdraw or 
amend the notice of amendment, or by 
affirming the notice of amendment. 

(e) Emergency Amendments. (1) If 
TSA finds that there is an emergency 
requiring immediate action with respect 
to aviation security that makes 
procedures in this section contrary to 
the public interest, the designated 
official may issue an emergency 
amendment, without the prior notice 
and comment procedures described in 
paragraph (d) of this section. 

(2) The emergency amendment is 
effective without stay on the date the 
indirect air carrier receives notification. 
TSA will incorporate in the notification 
a brief statement of the reasons and 
findings for the emergency amendment 
to be adopted. 

(3) The indirect air carrier may file a 
petition for reconsideration with the 
Administrator no later than 15 calendar 
days before the effective date of the 
emergency amendment. The indirect air 
carrier must send the petition for 
reconsideration to the designated 
official; however, the filing does not 
stay the effective date of the emergency 
amendment.

(f) Withdrawal of approval of a 
security program. TSA may withdraw 
the approval of the indirect air carrier’s 
security program, if TSA determines 
continued operation is contrary to 
security and the public interest, as 
follows: 

(1) Notice of proposed withdrawal of 
approval. The designated official will 
serve a notice of proposed withdrawal 
of approval that notifies the indirect air 
carrier, in writing, of the facts, charges, 
and applicable law, regulation, or order 
that forms the basis for the 
determination. 

(2) IAC reply. The indirect air carrier 
may respond to the notice of proposed 
withdrawal of approval no later than 15 
calendar days after receipt of the 
withdrawal by providing the designated 
official in writing with any material 
facts, arguments, applicable law, and 
regulation. 

(3) TSA review. The designated 
official will consider all information 
available, including any relevant 
material or information submitted by 
the indirect air carrier, before either 

issuing a withdrawal of approval of the 
indirect air carrier’s security program or 
rescinding the notice of proposed 
withdrawal of approval. If a withdrawal 
of approval is issued, it becomes 
effective upon receipt by the indirect air 
carrier or 15 calendar days after service, 
whichever occurs first. 

(4) Petition for reconsideration. The 
indirect air carrier may petition the 
Administrator to reconsider the 
withdrawal of approval by serving a 
petition for consideration no later than 
15 calendar days after the indirect air 
carrier receives the withdrawal of 
approval. The indirect air carrier must 
serve the petition for reconsideration to 
the designated official. Submission of a 
petition for reconsideration will not 
automatically stay the withdrawal of 
approval. The indirect air carrier may 
request the designated official to stay 
the withdrawal of approval pending 
consideration of the petition. 

(5) Administrator’s review. The 
designated official transmits the petition 
together with all pertinent information 
to the Administrator for reconsideration. 
The Administrator will dispose of the 
petition within 15 calendar days of 
receipt by either directing the 
designated official to rescind the 
withdrawal of approval or by affirming 
the withdrawal of approval. The 
decision of the Administrator is a final 
order under 49 U.S.C. 46110. 

(6) Emergency withdrawal. If TSA 
finds that there is an emergency 
requiring immediate action with respect 
to aviation security that makes 
procedures in this section contrary to 
the public interest, the designated 
official may issue an emergency 
withdrawal of the indirect air carrier’s 
security program, without first issuing a 
notice of proposed withdrawal effective 
without stay on the date that the 
indirect air carrier receives notice of the 
emergency withdrawal. In such a case, 
the designated official will send the 
indirect air carrier a brief statement of 
the facts, charges, and applicable law, 
regulation, or order that forms the basis 
for the emergency withdrawal. The 
indirect air carrier may submit a 
petition for reconsideration under the 
procedures in paragraphs (f)(2) through 
(f)(5) of this section; however, this 
petition will not stay the effective date 
of the emergency withdrawal. 

(g) Service of documents for 
withdrawal of approval of security 
program proceedings. Service may be 
accomplished by personal delivery, 
certified mail, or express courier. 
Documents served on an indirect air 
carrier will be served at the indirect air 
carrier’s official place of business as 
designated in its application for 
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approval or its security program. 
Documents served on TSA must be 
served to the address noted in the notice 
of withdrawal of approval or 
withdrawal of approval, whichever is 
applicable. 

(1) Certificate of service. An 
individual may attach a certificate of 
service to a document tendered for 
filing. A certificate of service must 
consist of a statement, dated and signed 
by the person filing the document, that 
the document was personally delivered, 
served by certified mail on a specific 
date, or served by express courier on a 
specific date. 

(2) Date of service. The date of service 
will be the date of personal delivery; if 
served by certified mail, the mailing 
date shown on the certificate of service, 
the date shown on the postmark if there 
is no certificate of service, or other 
mailing date shown by other evidence if 
there is no certificate of service or 
postmark; or if served by express 
courier, the service date shown on the 
certificate of service, or by other 
evidence if there is no certificate of 
service. 

(h) Extension of time. TSA may grant 
an extension of time of the limits set 
forth in this section for good cause 
shown. An indirect air carrier’s request 
for an extension of time must be in 
writing and be received by TSA at least 
2 days before the due date to be 
extended. TSA may grant itself an 
extension of time for good cause. 

25. Revise § 1548.9 to read as follows:

§ 1548.9 Acceptance of cargo. 
(a) Preventing or deterring the carriage 

of any explosive or incendiary. Each 
indirect air carrier must use the 
facilities, equipment, and procedures 
described in its security program to 
prevent or deter the carriage on board an 
aircraft of any unauthorized person, 
explosive, incendiary, and other 
destructive substances or items as 
provided in the indirect air carrier’s 
security program. 

(b) Refusal to transport. Each indirect 
air carrier must refuse to offer for 
transport on an aircraft any cargo if the 
shipper does not consent to a search or 
inspection of that cargo in accordance 
with this part, or part 1544 or 1546 of 
this chapter. 

26. Add new § 1548.11 to read as 
follows:

§ 1548.11 Training and knowledge for 
individuals with security-related duties. 

(a) No indirect air carrier may use any 
individual to perform any security-
related duties to meet the requirements 
of its security program unless that 
individual has received training as 

specified in its security program 
including their individual 
responsibilities in § 1540.105 of this 
chapter. 

(b) Each indirect air carrier must 
ensure that individuals who accept, 
handle, transport, or deliver cargo for or 
on behalf of the indirect air carrier have 
knowledge of the applicable provisions 
of this part, applicable Security 
Directives and Information Circulars, 
the approved airport security program 
applicable to their location, and the 
aircraft operator’s or indirect air 
carrier’s security program to the extent 
that such individuals need to know in 
order to perform their duties. 

(c) Each indirect air carrier must 
ensure that each individual under 
paragraph (b) of this section for the 
indirect air carrier successfully 
completes recurrent training at least 
annually on their individual 
responsibilities in § 1540.105 of this 
chapter, the applicable provisions of 
this part, applicable Security Directives 
and Information Circulars, the approved 
airport security program applicable to 
their location, and the aircraft operator’s 
or indirect air carrier’s security program 
to the extent that such individuals need 
to know in order to perform their duties. 

27. Add new § 1548.13 to read as 
follows:

§ 1548.13 Security coordinators. 
(a) Indirect Air Carrier Security 

Coordinator. Each indirect air carrier 
must designate and use an Indirect Air 
Carrier Security Coordinator (IACSC). 
The IACSC and alternates must be 
appointed at the corporate level and 
must serve as the indirect air carrier’s 
primary contact for security-related 
activities and communications with 
TSA, as set forth in the security 
program. Either the IACSC or an 
alternate IACSC must be available on a 
24-hour basis. 

(b) [Reserved]. 
28. Add new § 1548.15 to read as 

follows:

§ 1548.15 Security threat assessments for 
individuals having unescorted access to 
cargo. 

This section applies to each indirect 
air carrier, and to each individual who 
has unescorted access to cargo accepted 
by such an indirect air carrier. 

(a) Before gaining unescorted access 
to cargo, each individual must 
successfully complete either— 

(1) A criminal history records check 
under §§ 1542.209, 1544.229, or 
1544.230 of this chapter, if the 
individual is otherwise required to 
undergo such a check under those 
sections; or 

(2) A Security Threat Assessment 
under part 1540 of this chapter; or 

(3) Another Security Threat 
Assessment approved by TSA. 

(b) Each indirect air carrier must 
ensure that each individual who has 
access to its cargo has either 
successfully completed one of the 
checks in paragraph (a) of this section 
or is escorted by such an individual. 

29. Add new § 1548.17 to read as 
follows:

§ 1548.17 Known shipper program. 
This section applies for cargo that an 

indirect air carrier offers to an aircraft 
operator operating under a full program 
under § 1544.101(a), or to a foreign air 
carrier operating under § 1546.101(a) or 
(b). 

(a) For cargo to be loaded on aircraft 
in the United States, each indirect air 
carrier must have and carry out a known 
shipper program in accordance with its 
security program. The program must: 

(1) Determine the shipper’s validity 
and integrity as provided in its security 
program; 

(2) Provide that the indirect air carrier 
will separate known shipper shipments 
from unknown shipper shipments. 

(b) When required by TSA, each 
indirect air carrier must submit to TSA, 
in a form and manner acceptable to 
TSA: 

(1) Information identified in its 
security program regarding an applicant 
to the known shipper program; and 

(2) Upon learning of a change to the 
information specified in subparagraph 
(b)(1) of this paragraph, corrections and 
updates of this information. 

30. Add new § 1548.19 to read as 
follows:

§ 1548.19 Security directives and 
information circulars. 

(a) TSA may issue an Information 
Circular to notify indirect air carriers of 
security concerns. When TSA 
determines that additional security 
measures are necessary to respond to a 
threat assessment or to a specific threat 
against civil aviation, TSA issues a 
Security Directive setting forth 
mandatory measures. 

(b) Each indirect air carrier required 
to have an approved indirect air carrier 
security program must comply with 
each Security Directive issued to the 
indirect air carrier by TSA, within the 
time prescribed in the Security Directive 
for compliance. 

(c) Each indirect air carrier that 
receives a Security Directive must— 

(1) Within the time prescribed in the 
Security Directive, acknowledge in 
writing receipt of the Security Directive 
to TSA. 
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(2) Within the time prescribed in the 
Security Directive, specify the method 
by which the measures in the Security 
Directive have been implemented (or 
will be implemented, if the Security 
Directive is not yet effective). 

(d) In the event that the indirect air 
carrier is unable to implement the 
measures in the Security Directive, the 
indirect air carrier must submit 
proposed alternative measures and the 
basis for submitting the alternative 
measures to TSA for approval. The 
indirect air carrier must submit the 
proposed alternative measures within 
the time prescribed in the Security 
Directive. The indirect air carrier must 

implement any alternative measures 
approved by TSA. 

(e) Each indirect air carrier that 
receives a Security Directive may 
comment on the Security Directive by 
submitting data, views, or arguments in 
writing to TSA. TSA may amend the 
Security Directive based on comments 
received. Submission of a comment 
does not delay the effective date of the 
Security Directive. 

(f) Each indirect air carrier that 
receives a Security Directive or 
Information Circular and each person 
who receives information from a 
Security Directive or Information 
Circular must: 

(1) Restrict the availability of the 
Security Directive or Information 
Circular, and information contained in 
either document, to those persons with 
a need-to-know. 

(2) Refuse to release the Security 
Directive or Information Circular, and 
information contained in either 
document, to persons other than those 
with a need-to-know without the prior 
written consent of TSA.

Issued in Arlington, VA, on November 3, 
2004. 
David M. Stone, 
Assistant Secretary.
[FR Doc. 04–24883 Filed 11–9–04; 8:45 am] 
BILLING CODE 4910–62–P
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DEPARTMENT OF TRANSPORTATION

Research and Special Programs 
Administration 

49 CFR Parts 171, 172, 173 and 175

[Docket No. RSPA–02–11654 (HM–228)] 

RIN 2137–AD18

Hazardous Materials: Revision of 
Requirements for Carriage by Aircraft

AGENCY: Research and Special Programs 
Administration (RSPA), Department of 
Transportation (DOT).
ACTION: Notice of proposed rulemaking 
(NPRM). 

SUMMARY: RSPA is proposing changes to 
the requirements in the Hazardous 
Materials Regulations (HMR) for the 
transportation of hazardous materials by 
aircraft. These proposed changes 
include clarifying the applicability of 
part 175; excepting cargo aircraft from 
the quantity limits in § 175.75; 
reformatting the exceptions in § 175.10 
into three sections based on 
applicability; and providing new 
separation distances for the shipment of 
radioactive materials by cargo aircraft. 
These changes are being proposed in 
order to clarify requirements to promote 
safer transportation practices; promote 
compliance and enforcement; eliminate 
unnecessary regulatory requirements; 
convert certain exemptions into 
regulations of general applicability; 
finalize outstanding petitions for 
rulemaking; facilitate international 
commerce; and make these 
requirements easier to understand.
DATES: Comments must be received by 
January 31, 2005.
ADDRESSES: You may submit comments 
identified by any of the following 
methods:
—Web Site: http://dms.dot.gov. Follow 

the instructions for submitting 
comments on the DOT electronic 
docket site. 

—Fax: 1–202–493–2251. 
—Mail: Docket Management System: 

U.S. Department of Transportation, 
400 Seventh Street, SW., Nassif 
Building, Room PL–401, Washington, 
DC 20590–001. 

—Hand Delivery: To the Docket 
Management System; Room PL–401 
on the plaza level of the Nassif 
Building, 400 Seventh Street, SW., 
Washington, DC between 9 a.m. and 
5 p.m., Monday through Friday, 
except Federal holidays. 

—http://www.Regulations.gov.
Instructions: You must include the 

agency name and docket number 

(RSPA–02–11654 (HM–228)) or the 
Regulatory Identification Number (RIN) 
for this notice at the beginning of your 
comment. You should identify the 
docket number RSPA–02–11654 (HM–
228) at the beginning of your comments. 
You should submit two copies of your 
comments, if you submit them by mail. 
If you wish to receive confirmation that 
RSPA received your comments, you 
should include a self-addressed 
stamped postcard. Internet users may 
submit comments at http://
www.Regulations.gov and may access all 
comments received by DOT at http://
dms.dot.gov. Note that all comments 
received will be posted without change 
to http://dms.dot.gov including any 
personal information provided. Please 
see the Privacy Act section of this 
document.

Docket: You may view the public 
docket through the Internet at http://
dms.dot.gov or in person at the Docket 
Management System office at the above 
address.
FOR FURTHER INFORMATION CONTACT: 
Deborah Boothe, Office of Hazardous 
Materials Standards, (202) 366–8553, 
Research and Special Programs 
Administration, U.S. Department of 
Transportation, 400 Seventh Street SW., 
Washington, DC 20590.
SUPPLEMENTARY INFORMATION:
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II. Section-by-Section Review of Part 175 
III. Miscellaneous Proposals to the HMR 
IV. Rulemaking Analysis and Notices

I. Background 
The HMR (49 CFR parts 171–180) 

govern the transportation of hazardous 
materials in commerce by all modes of 
transportation, including aircraft (49 
CFR 171.1. parts 172 and 173 of the 
HMR include requirements for 
classification and packaging of 
hazardous materials, hazard 
communication, and training of 
employees who perform functions 
subject to the requirements in the HMR. 
Part 175 contains additional 
requirements applicable to aircraft 
operators transporting hazardous 
materials aboard an aircraft, and 
authorizes passengers and crew 
members to carry hazardous materials 
on board an aircraft under certain 
conditions. In addition, aircraft 
operators must comply with the training 
requirements in 14 CFR parts 121 or 
135, as appropriate. 

RSPA (‘‘we’’ or ‘‘our’’) and the Federal 
Aviation Administration (FAA) are 
proposing amendments to part 175 and 
other sections of the HMR applicable to 
transportation of hazardous materials by 

aircraft. These amendments will 
increase safety in the air transportation 
of hazardous materials by: 

(1) Modifying or clarifying 
requirements to promote compliance 
and enforcement; 

(2) Eliminating unnecessary 
regulatory requirements; 

(3) Adopting current exemptions and 
outstanding petitions for rulemaking; 

(4) Facilitating international 
commerce; and 

(5) Making the regulations easier to 
understand. 

On February 26, 2002, RSPA 
published an advance notice of 
proposed rulemaking (‘‘ANPRM’’; 67 FR 
8769) inviting public comments on how 
to accomplish the goals of this 
rulemaking. This provided an 
opportunity for comment on 
amendments that RSPA is considering 
and a forum for the public to present 
additional ideas for improving the safe 
transportation of hazardous materials by 
aircraft. We received 26 comments 
addressing the various issues in the 
ANPRM from the Air Line Pilots 
Association, International (ALPA), 
individual air carriers, and others 
involved in the transportation of 
hazardous materials by aircraft. Most 
commenters were supportive of RSPA’s 
efforts to simplify and revise part 175 in 
order to clarify some issues in the 
industry and make the part more user 
friendly. Some comments received were 
beyond the scope of this rulemaking 
and, therefore, are not specifically 
addressed by RSPA in the comment 
summary below. Comments concerning 
the International Civil Aviation 
Organization’s (ICAO) Technical 
Instructions (TI) for the Safe Transport 
of Dangerous Goods by Air will be 
addressed in another docket (Docket 
HM–215F) which is reviewing 
§§ 171.11, 171.12. and 171.12a. In 
addition, comments related to reducing 
the number of undeclared shipments of 
hazardous materials by passengers and 
cargo shippers will be used by RSPA 
and FAA as we continue to work with 
the airline industry and others on 
regulatory and non-regulatory initiatives 
to increase public awareness through 
outreach and education efforts. 

II. Section-by-Section Review of Part 
175 

Sections 175.1 and 175.5 Purpose, 
Scope and Applicability 

Part 175 of the HMR prescribes 
requirements for aircraft operators 
transporting hazardous materials aboard 
aircraft that are in addition to those 
contained in parts 171, 172, and 173 
(§ 175.1). Part 175 applies to the 
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acceptance for transportation, loading, 
and transportation of hazardous 
materials in any aircraft in the United 
States, and in aircraft of United States 
registry anywhere in air commerce 
(§ 175.5). Part 175 includes exceptions 
from the requirements of the HMR for 
those aircraft under the direct, exclusive 
control of a government and not used 
for commercial purposes (§ 175.5). 

Three commenters offered suggestions 
with regard to clarification of the 
applicability of part 175. All three 
suggested that we clarify in § 175.1 that 
part 175 applies to all persons who 
perform acceptance functions, including 
indirect air carriers. 

We believe there is some confusion 
over the applicability of the HMR, 
specifically, part 175 to persons who are 
not air carriers, such as freight 
forwarders. Although the language of 
§ 175.1 refers to aircraft operators, part 
175 also applies to persons who are not 
direct air carriers but perform the same 
functions. Such persons include: 
persons who accept packages for air 
commerce; ground handling crews; 
contracted employees; air freight 
forwarders; and subsidiary companies 
formed by aircraft operators that 
perform pallet building and handle, 
load, and unload hazardous materials in 
air commerce. 

Currently, some packaging, shipping, 
and freight forwarding facilities 
erroneously believe they are not subject 
to the requirements of the HMR, in 
particular § 175.26, because they are not 
air carriers. The HMR require each 
person who accepts or transports 
packages for transportation by air to 
display notification signs. Packaging, 
shipping, and freight forwarding 
facilities are not excepted from § 175.26, 
because they are performing carrier 
functions when they accept packages on 
a carrier’s behalf. Therefore, in this 
rulemaking we are proposing to clarify 
that the requirements of the HMR apply 
to those persons who offer, accept, or 
transport hazardous materials in 
commerce by aircraft to, from, or within 
the United States. In addition, we are 
modifying § 175.1 to clarify that part 
175 applies to any person who 
performs, attempts to perform, or is 
required to perform any function subject 
to this subchapter, including— 

(1) Air carriers, indirect air carriers, 
and freight forwarders and their flight 
and non-fight employees, agents, 
subsidiary and contract personnel 
(including cargo, passenger and baggage 
acceptance, handling, loading and 
unloading personnel); and 

(2) Air passengers that carry any 
hazardous material on their person or in 
their carry-on or checked baggage. 

For purposes of clarity we are 
proposing to move the relevant 
paragraph of § 175.5 to § 175.1 or § 173.3 
(see preamble discussion of § 173.3). We 
are also proposing to remove 
unnecessary provisions of § 175.5, such 
as § 175.5(a)(1). 

Section 175.3 Unacceptable 
Hazardous Materials Shipments 

No amendments are proposed for this 
section.

Section 175.10 Exceptions 
Section 175.10(a)(2) excepts from the 

HMR certain hazardous materials 
required to be aboard an aircraft in 
accordance with applicable 
airworthiness requirements and 
operating instructions. However, items 
of replacement for such materials and 
other company materials (COMAT) of 
an airline that are hazardous materials 
must be properly classed, described, 
marked, labeled, packaged, handled, 
stored, and secured in accordance with 
the HMR. These requirements are 
discussed in an advisory notice on 
COMAT published on December 13, 
1996 (61 FR 65479). 

The HMR provide the following 
limited exceptions for COMAT: (1) 
Items of replacement for installed 
equipment containing hazardous 
materials are excepted from the 
packaging requirements of the HMR if 
they are contained in specialized 
packaging providing at least an 
equivalent level of protection to that of 
the required packaging; (2) aircraft 
batteries are excepted from the quantity 
limitations in §§ 172.101 and 175.75(a); 
and (3) an aircraft tire assembly is not 
subject to the HMR if it is not inflated 
to a gauge pressure exceeding the 
maximum rated pressure for the tire. 
Other hazardous materials such as 
paint, chemicals for corrosion removal, 
automotive batteries, wastes, and 
engine-powered ground equipment 
containing fuels do not qualify for this 
limited relief. 

Section 175.10 also provides limited 
exceptions for the transportation of: (1) 
Certain personal items of passengers or 
crew members that are hazardous 
materials, such as toiletries, alcoholic 
beverages, and medicinal items; and (2) 
certain hazardous materials for special 
aircraft operations, such as avalanche 
control flights, aerial applications, and 
sport parachute jumping. 

In its comments to the ANPRM, ALPA 
stated that reorganizing § 175.10 into 
three sections, applicable to passengers 
and crewmembers, COMAT, and special 
operations respectively, would produce 
better organization than the current 
format and be more user friendly. In 

addition, ALPA stated that the 
exceptions, including those applicable 
to persons with medical conditions, 
should remain in § 175.10. ALPA also 
stated that more specific wording 
should be added prohibiting carriage of 
another carrier’s COMAT. 

In general, ALPA stated that COMAT 
should only be carried to facilitate 
repair or dispatch of an ‘‘aircraft-on-
ground.’’ According to ALPA, it is 
common practice for an airline to pre-
position oxygen bottles, aircraft 
batteries, and tires at outlying stations. 
ALPA stated that all these types of items 
could be pre-positioned by way of 
surface transportation domestically and 
pre-positioned as declared hazardous 
material on an all-cargo aircraft, if 
required, internationally. 

ATA did not oppose reorganizing 
§ 175.10, but, stated that the ‘‘ATA 
member air carriers are familiar with the 
application of § 175.10 as it now 
stands.’’ ATA stated it did not see the 
need to remove any of the exceptions 
applicable to persons with medical 
conditions from § 175.10 and place 
them into another part of the HMR. 

In reference to the COMAT 
exceptions, ATA commented that 
clarification would be helpful. ATA 
stated that ‘‘regarding the few 
exceptions applying to the operators 
materials and the aircraft-on-the ground 
(AOG) question, DOT must realize that 
there is no possible way for individual 
airlines to manage a COMAT program if 
the exceptions apply to only AOG 
shipments. The few COMAT exceptions 
that exist should apply to the operator’s 
property at any time and place. The few 
exceptions are helpful in the operation 
of an airline in situations other than 
AGO.’’ 

ATA commented that RSPA should 
provide additional exceptions in 
§ 175.10 for personal monitors and 
devices, but questioned RSPA’s ability 
to keep current with new technology 
changes and maintain a large list of such 
items. ATA stated that ‘‘the entire list 
should be reviewed and such issues as 
the number of CO2 cartridges in a life 
jacket should be harmonized. (e.g., 
ICAO permits two spare cartridges, 49 
CFR permits one spare cartridge), etc. It 
would be helpful if the lists could be 
compared and matched.’’ 

ATA also stated that hazardous 
materials for emergency response 
situations should not be excepted from 
the HMR, and that the current 
exemption process is appropriate and 
adequate. ATA stated that, ‘‘we suggest 
that there could be unforseen safety 
implications should certain 
considerations be made for emergency 
response that takes decisionmaking out 
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of the hands of DOT–RSPA. An 
exemption must come from DOT–
RSPA.’’ ATA commented that only 
provisions on aircraft airworthiness 
should require FAA approval. 

The Regional Airlines Association 
(RAA) recommended that we relocate 
all ‘‘excepted hazmat’’ to a single, easily 
referenced section. According to RAA, 
present exceptions are located 
throughout the subchapter, e.g., 
inconsistent exceptions for the air mode 
exist in § 175.10 and also in § 173.307. 
It recommended RSPA develop this new 
‘‘excepted hazmat’’ section with no 
other exceptions included in this new 
section, divided by modes, e.g., 
‘‘Excepted Hazmat: All modes.’’ RAA 
stated that this approach will also 
achieve better consistency regarding 
exceptions in the HMR. 

RAA also stated that the § 175.10(a)(5) 
reference to 14 CFR 108 is obsolete and 
should be updated. In addition, RAA 
recommended that RSPA ‘‘create within 
part 175, a dedicated subpart containing 
only the requirements (or with very 
limited references to other locations) for 
‘‘R & R (recognition and refusal) only’’ 
air operations, those choosing not to 
transport regulated hazmat. A & C 
(acceptance and carriage) operators may 
need to refer to this subpart for certain 
rules (e.g., discrepancy reporting, 
training, etc.).’’ RAA states that this is 
necessary because, ‘‘it is extremely 
difficult to extract from part 175 the 
requirements that apply to R & R 
carriage.’’ 

RAA also recommended that RSPA 
expand the COMAT exception for ‘‘R & 
R’’ carriers to include small quantity 
hazardous material COMAT ‘‘items used 
for repair,’’ e.g., bonding and sealant 
kits, as well as certain items presently 
allowed in the passenger cabin. RAA 
stated that this is necessary because ‘‘R 
& R carriers presently can ship only a 
very limited number of hazmat 
COMAT.’’ RAA stated that operators 
should be permitted to carry items 
considered hazardous materials, in 
limited quantities, as passengers and 
crewmembers do, e.g., toiletries, 
alcohol, etc. that are hazardous due to 
their flammable properties. RAA stated 
that unlike these items referenced, the 
COMAT is already properly packaged 
and unopened. According to RAA, 
‘‘This one change and clarification of 
the § 175.10 exceptions would save 
carriers hundreds of thousands of 
dollars in labor, transportation costs, 
AOG aircraft and lost revenues with 
only an insignificant increase in risk. 
For example, the transportation costs 
and time needed to transport small 
items used for minor aircraft repairs is 
extremely costly for R & R carriers. 

Often these kits consist only of a 1–2 oz 
individually sealed tube within a 
prefabricated kit. The mechanic would 
fly to the station on the carrier’s aircraft 
but his/her repair kit cannot. 
Consequently, an air carrier’s mechanic 
often takes lengthy ‘road trips’ to simply 
transport the needed repair kits.’’ 

RAA also recommended RSPA 
remove all rules related to ‘‘aerial work 
operations’’ and relocate them to one 
specific subpart (perhaps a revised 
subpart C, titled ‘‘Special Air Transport 
Exceptions and Rules, and Aerial Work 
Operations Involving Hazardous 
Materials’’) stating that ‘‘most readers of 
part 175 do not need to read thru the 
‘clutter’ of portions of part 175 
including: § 175.10(a)(3), (9), (11), and 
(12), and § 175.85 (c)(2) and (3).’’

Federal Express (FedEx) commented 
that it understands the exceptions, 
including COMAT, as written. However, 
it indicated that clarification would be 
helpful regarding COMAT in order to 
prevent another carrier’s materials from 
being transported on its aircraft as 
hazardous materials. 

FedEx commented that the authority 
to transport hazardous materials for 
emergency response situations where 
the possibility of imminent loss of life 
or property exists should be granted 
only through an exemption issued by 
DOT and not by an exception in the 
HMR. FedEx recommended that, in the 
absence of an exemption, the material 
be shipped fully regulated. 

United Parcel Service (UPS) 
commented regarding revising the 
approval provisions in part 175, stating, 
‘‘RSPA may consider revising 49 CFR 
175.10(a)(12)(vi), 175.31(a), and 
175.85(c)(2) to recognize the integration 
of the FAA’s Civil Aviation Security 
Organization into the newly formed 
Transportation Security Agency (TSA). 
These provisions of the HMR require 
persons to make certain 
communications to FAA Civil Aviation 
or Air Transportation Security Field 
Offices. In light of the TSA integration, 
UPS is uncertain as to whether such 
Security Field Offices still exist.’’ 

UPS commented that RSPA should 
reorganize § 175.10 into three sections 
based on their applicability. UPS does 
not agree with applying the COMAT 
exception to the transportation of only 
those materials intended for aircraft-on-
ground. UPS stated:
There is no safety justification or other 
compelling basis for limiting the COMAT 
exception to the transportation of COMAT 
intended for aircraft-on-ground. Section 
175.10(a)(2) is narrowly drafted to provide an 
exception solely for (i) hazardous materials 
required to be carried aboard an aircraft, and 
(ii) items of replacement for such hazardous 

materials. This narrow exception provides a 
more than adequate margin of safety. RSPA 
fails to cite any incidents directly resulting 
from the transportation of COMAT not 
intended for an aircraft-on-ground. Without 
an articulated reason for why a drastic 
limitation of the HMR’s COMAT provisions 
would promote safe air transportation, RSPA 
should not revise § 175.10(a)(2).

Southwest Airlines commented on the 
exceptions in § 175.10, stating that ‘‘the 
personal smoking material exception in 
§ 175.10(a)(10) is often confusing. While 
safety matches or a lighter are allowed 
on one’s person, air carriers are often 
left with the decision on how many 
lighters or safety matches to allow each 
customer to carry. A regulatory 
published limit on the number of 
lighters and/or safety matches allowed 
on one’s person would greatly help 
consistency among carriers and the 
Transportation Security Administration 
(TSA).’’ 

Southwest Airlines also stated, ‘‘when 
transporting ammunition under the 
exception in § 175.10(a)(5), it would be 
helpful (if this is the intent) to add a 
sentence that states (as provided in 
§ 176.63 for OMR–D) that magazines or 
clips must have the primers (firing 
mechanism) protected from accidental 
initiation.’’ Southwest Airlines also 
indicated that it attempted to identify 
mechanical limbs operated by carbon 
dioxide cartridges (§ 175.10(a)(18)), for 
purposes of training staff, and were 
unsuccessful in identifying any 
currently on the market. Therefore, 
there may be no need to specify this 
exception if technology is not currently 
available. 

Southwest stated that the exception in 
§ 175.10(a)(25) for carbon dioxide 
cylinders when used in a self-inflating 
life vest, is inconsistent with the 
allowable quantities of two small 
cylinders plus two spares in the 
international rules, and that consistency 
is needed between the two sets of 
regulations. Southwest stated that in 
addition, the exception for carbon 
dioxide, solid (dry ice) should be 
reviewed and compared with the 
simplified version in the IATA 
Dangerous Goods Regulations that limits 
dry ice to 4.4 pounds in checked or 
carry on baggage. 

Southwest Airlines also indicated that 
a reference to the diagnostic specimen 
exception would be helpful in clarifying 
the intent of § 173.199 provisions with 
shippers and carrier employees. In 
addition, Southwest Airlines indicated 
that no current exception exists for units 
that previously contained fuel, e.g., 
camp stoves and internal combustion 
engines, and suggested regulations be 
reviewed to determine if an exception 
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could be provided for such units that 
have been emptied. 

Southwest Airlines stated that, 
‘‘Keeping the exceptions [applicable to 
persons with medical conditions] 
together simplifies the use of the 
regulations and maintains consistency. 
Every change requires updating of 
manuals and training material to 
accommodate the transition of 
information. Change should be 
substantive.’’ With regard to providing 
additional exceptions for personal 
monitors and devices such as apnea and 
heart monitors, nebulizers, and nerve 
stimulators, Southwest stated, ‘‘Any 
exceptions that provide consistency 
with both the HMR and the ACAA (14 
CFR 382) are welcome. The difficulty 
will be wording the exception in a 
manner that is general enough to meet 
the changing technologies in the 
medical equipment field.’’ 

Airborne Express indicated that it 
does understand that the COMAT 
exception does not apply to the 
transportation of another air carrier’s 
material; however, it believed that a 
clarification would be helpful. Whether 
the COMAT exception should apply 
only to the transportation of those 
materials intended for an aircraft-on-
ground (AOG), Airborne Express stated, 
‘‘DOT must realize that there is no good 
way to manage a COMAT program if the 
exceptions apply only to AOG 
shipments. The few COMAT exceptions 
that exist should apply to the operator’s 
property at any time and place. The few 
exceptions are helpful in the operation 
of an airline in situations other than 
AOG.’’ Airborne Express indicated that 
the current exemption process regarding 
hazardous materials for emergency 
response situations is appropriate and 
adequate as it is applied today.

The United States Parachute 
Association (USPA) supports the 
retention of exceptions for skydiving 
activities in § 175.10, or a new section, 
which allows ‘‘smoke grenades, flares, 
or similar devices’’ when carried only 
for skydiving purposes. USPA stated 
that for consistency with other Federal 
regulations, the term ‘‘sport parachute 
jumping activity’’ should be replaced by 
the term ‘‘parachute operation,’’ which 
was incorporated in 14 CFR part 105. 
Additionally, USPA proposed the 
inclusion of other devices often used, 
and in some cases required by the FAA 
and/or USPA, for skydiving safety. 
These devices include items such as 
light systems, oxygen bottle (bailout 
bottle), floatation device, and an 
automatic activation device. USPA 
recommended § 175.10(a)(9) be written 
as follows: ‘‘lights, oxygen bottles, 
floatation devices, automatic activation 

devices, smoke grenades, flares, or 
similar devices carried only for use 
during a parachute operation.’’ 

Several commenters expressed 
concern on the proposal to remove or 
revise exceptions in § 175.10 on 
personal items, medicines, perfumes, 
and alcoholic beverages transported on 
aircraft by passengers or crew members 
and requested that the exceptions be 
maintained in § 175.10 as currently 
written. Commenters believed that any 
such revisions would not enhance air 
transportation safety and would create 
inconsistencies between the HMR and 
ICAO TI. Commenters included: 
Dangerous Goods Advisory Council 
(DGAC), Distilled Spirits Council of the 
United States (DISCUS), Association of 
Hazmat Shippers (AHS), International 
Association of Airport Duty Free Stores 
(IAADFS), Inflight Sales Group, Inc. 
(ISG), and the Cosmetic, Toiletry, and 
Fragrance Association (CTFA). 

The American Chemistry Council 
(ACC) stated that § 175.10 should be 
reorganized into three sections 
applicable to passengers and 
crewmembers, COMAT, and special 
operations. In addition, ACC stated, 
‘‘Passengers are shippers who are not 
directly under the control of the carrier 
prior to boarding the aircraft. However, 
while on the aircraft, passengers must 
be monitored by the carrier.’’ ACC 
stated that, if § 175.10 is reorganized, 
reference to persons with medical 
conditions should remain in this 
section. 

ACC stated that an exception to the 
HMR should be provided for hazardous 
materials necessary for emergency 
response situations where there is a 
possibility of imminent loss of life or 
property. ACC stated this exception 
should be limited to chartered aircraft 
taking part in the incident response. 
ACC stated, ‘‘Applying this limitation to 
the exception along with, using 
‘‘authorized’’ packaging for these 
materials, will enhance safety by 
limiting public access to these flights.’’ 

Based on the comments received, we 
are proposing to divide the current 
exceptions in § 175.10 into three 
different sections: § 175.8, 175.9, and 
175.10. Each section will cover a 
category of exceptions. Section 175.8 
will cover operator equipment and 
supplies (including COMAT); § 175.9 
will cover special aircraft operations 
(crop-dusting, parachuting, etc.); and 
§ 175.10 will cover exceptions for 
passengers and crewmembers. We 
believe that categorizing these 
exceptions will make the regulations 
easier to use and minimize confusion 
concerning the applicability of certain 
paragraphs. 

The proposed new § 175.8 
incorporates the exceptions for 
operators covering:
—Aviation fuel and oil. 
—Hazardous materials required for 

airworthiness and spares. 
—Oxygen supplied by the operator. 
—Dry ice used by the operator in food 

service. 
—Alcohol, perfume, and lighters carried 

for use or sale by the operator. 
—Aircraft equipment spares (COMAT).

The proposed § 175.8 also clarifies 
that the exceptions for aircraft spares 
(COMAT) are applicable only to an 
operator transporting its own 
equipment. The proposed paragraph on 
COMAT deletes the references to tires as 
this exception already exists in 
§ 173.307(a)(2), which is also being 
revised. 

We are proposing to revise 
§ 173.307(a)(2) to reference Special 
Provision A59 for tires transported by 
aircraft. Special Provision A59 is added 
to § 172.102 and is aligned with the 
requirements in ICAO TI. Special 
Provision A59 deals with serviceable 
and undamaged tires versus 
unserviceable and damaged tires. It also 
requires tires and their valve assemblies 
to be protected from damage during air 
transport. 

The proposed new § 175.9 
incorporates exceptions for the 
following special aircraft operations:
—Aerial seeding, crop dusting, 

spraying, etc. 
—Smoke grenades, flares, release 

devices, lights, and life-jackets for 
parachuting operations. 

—Smoke grenades, flares, pyrotechnics, 
affixed to aircraft during air shows. 

—Weather control, environmental 
protection, forest preservation, 
avalanche control.
Also added to this proposed section 

are exceptions for operations dedicated 
to firefighting and prevention; air 
ambulance and search and rescue 
operations. References to FAA 
approvals throughout this section have 
been edited to reflect either the FAA 
Flight Standards District Office or the 
FAA Principal Operations Inspector, 
whichever is more appropriate.

In the new § 175.10, we are proposing 
that this section only contain exceptions 
for hazardous materials carried by 
passengers and crewmembers. As many 
paragraphs from § 175.10 have been 
reassigned to §§ 175.8 and 175.9, the 
remaining sub-paragraphs are 
renumbered, as indicated in the 
following table. Many of the remaining 
paragraphs in § 175.10(a) have been 
edited for clarification only. The most 
common edit was to put the name of the 

VerDate jul<14>2003 18:19 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00005 Fmt 4701 Sfmt 4702 E:\FR\FM\10NOP3.SGM 10NOP3



65298 Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Proposed Rules 

excepted article at the beginning of the 
sentence so that it is easy to find (as 
opposed to having a sentence start out 

with ‘‘With the approval of the operator 
* * * ’’). Sections and paragraphs that 
have significant changes are listed 

below—by their new section and 
paragraph number.

Old paragraph 175.10(a) New paragraph 

(a)(1) aviation fuel and oil in tanks ............................................................................................................. 175.8(a). 
(a)(2) operator equipment, spares ............................................................................................................. 175.8(a)&(b), 173.307(a)(2), 172.102 

A59. 
(a)(3) aerial seeding, crop dusting, etc. ..................................................................................................... 175.9(a). 
(a)(4) medicinal/toilet articles, 2.2. aerosols .............................................................................................. 175.10(a)(1)—self defense spray (a)(9). 
(a)(5) small arms ammunition .................................................................................................................... 175.10(a)(8). 
(a)(7) oxygen furnished by operator ........................................................................................................... 175.8(c). 
(a)(8) implanted medical devices ............................................................................................................... 175.10(a)(3). 
(a)(9) parachuting devices .......................................................................................................................... 175.9(b). 
(a)(10) safety matches/lighters ................................................................................................................... 175.10(a)(2). 
(a)(11) pyrotechnics affixed to aircraft ....................................................................................................... 175.9(c). 
(a)(12) hazmat dispensed, environmental .................................................................................................. 175.9(e). 
(a)(13) dry ice ............................................................................................................................................. 175.10(a)(10), 175.8(d). 
(a)(14) transport incubator .......................................................................................................................... 175.10(a)(13). 
(a)(15) alcohol, etc., carried by operator .................................................................................................... 175.8(e). 
(a)(16) duty free perfume, etc. ................................................................................................................... 175.10(a)(5). 
(a)(17) alcoholic beverages ........................................................................................................................ 175.10(a)(4). 
(a)(18) gas cylinders for mechanical limbs ................................................................................................ 175.10(a)(12). 
(a)(19) wheelchair, nonspillable battery ..................................................................................................... 175.10(a)(16). 
(a)(20) wheelchair, spillable battery ........................................................................................................... 175.10(a)(17). 
(a)(21) hair curlers, butane ......................................................................................................................... 175.10(a)(6). 
(a)(22) mercurial barometer/thermometer .................................................................................................. 175.10(a)(14). 
(a)(23) heat-producing articles ................................................................................................................... 175.10(a)(15). 
(a)(25) lifejacket with gas cartridges .......................................................................................................... 175.10(a)(11). 
(a)(26) small mercury thermometer ............................................................................................................ 175.10(a)(7). 

Section 175.10(a)(1) is edited to 
change the maximum net quantity of 
inner packaging for medicinal/toilet 
articles from 473 ml to 500 ml for 
consistency with other even metric 
quantities. Self-defense spray has been 
reassigned to its own paragraph since it 
has little in common with medicinal 
and toilet articles. 

Section 175.10(a)(2) allows safety 
matches and approved lighters to be 
carried in carry-on baggage as well as on 
one’s person. This is based on a recent 
RSPA clarification letter. 

Section 175.10(a)(6) is clarified by 
including the North American term 
‘‘curling iron’’ to describe hair curlers 
and by citing ‘‘butane’’ as an example of 
a hydrocarbon gas. 

Section 175.10(a)(8) is modified to 
limit the amount of small arms 
ammunition allowed in checked 
baggage to 5 kg per person. Previously 
the only limiting term was ‘‘personal 
use’’. This had the potential of allowing 
several hundred pounds of ammunition 
to be carried in checked baggage, which 
is an unreasonable risk. Based on 
comments from Southwest Airlines, this 
sub-paragraph is also clarified to 
indicate that ammunition clips and 
magazines must be securely boxed.

Section 175.10(a)(9) puts self-defense 
spray in its own sub-paragraph where it 
can be seen more easily. It had 
previously been included in the 
quantity limits for medicinal and toilet 
articles. 

Section 175.10(a)(10) currently 
includes two different net quantities 
allowed for dry ice—2 kg (4.4 pounds) 
and 2.3 kg (5.0 pounds)—depending on 
how it was being carried. It has also 
been unclear if the marking 
requirements applied only to cargo or 
dry ice in checked baggage. This 
proposed new subparagraph allows 2 kg 
(4.4 pounds) to be carried in checked or 
carry-on baggage and clarifies that the 
marking requirements are for checked 
baggage only. The exception for dry ice 
used in food service by the operator is 
moved to § 175.8. The 2.3 kg (5.0 
pounds) exception for dry ice 
transported as cargo is now 
incorporated in § 173.217. 

Section 175.10(a)(11) is modified to 
provide that self-inflating life jackets 
may be carried with two cartridges of 
CO2 (or other suitable div. 2.2 gas), as 
adopted in the HM–215E final rule (68 
FR 44991). 

Section 175.10(a)(15) is clarified by 
replacing the term ‘‘underwater torch’’ 
with the North American term ‘‘diving 
lamp’’. 

The current § 175.10(b) paragraph 
dealing with the stowage of oxygen 
cylinders is moved to the new section 
§ 175.510. 

New § 175.10(b) would include the 
provisions adopted in HM–215E 
authorizing the carriage of these 
excepted hazardous materials in 
passenger baggage that has 
unintentionally been separated from the 

flight carrying the passenger 
(misrouted). 

Section 175.20 Training 

Section 175.20 requires aircraft 
operators to comply with all applicable 
requirements in parts 106, 171, 172, and 
175. In addition, hazmat employers 
must ensure all hazmat employees 
receive training in accordance with part 
172. Initial training under the HMR 
must be conducted within 90 days after 
employment begins or a change in the 
employee’s job function. Recurrent 
training must be conducted at least 
every three years. Section 175.20 also 
refers to the training requirements of the 
FAA under 14 CFR 121.135, 121.401, 
121.433a, 135.323, 135.327, and 
135.333, which additionally address 
training for air carriers. 

A ‘‘hazmat employee’’ is defined in 
§ 171.8 to include ‘‘all persons who in 
the course of employment perform 
functions that directly affect hazardous 
materials transportation safety.’’ This 
does not include every person who 
works around an area where, for 
example, hazardous materials are 
loaded, unloaded, handled, and stored. 
The employee’s functional relationship 
to hazardous materials transportation 
safety, rather than incidental contact 
with hazardous materials in the 
workplace, is the primary factor in 
determining whether an individual is a 
‘‘hazmat employee.’’ 
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In its comments to the ANPRM, ALPA 
stated, ‘‘the requirements as outlined in 
part 172, subpart H are adequate. 
However, it would be helpful if the 
hazardous materials training 
requirements listed in parts 121 and 135 
were reproduced in § 175.20.’’ ALPA 
indicated that cargo departments of air 
carriers are often expected to provide 
hazardous materials training and do not 
normally have copies of parts 121 or 
135. 

ALPA also indicated that it should be 
clarified that persons responsible for 
screening for unacceptable hazardous 
materials must be trained. ALPA 
suggested that training be required for 
baggage handling, sorting, security, and 
other carrier personnel to enable them 
to identify undeclared hazardous 
materials in cargo. ALPA indicated that 
the air carriers they deal with do 
understand the applicability of training 
requirements to their personnel 
regarding 49 CFR versus 14 CFR. 

Airborne Express stated, ‘‘We do not 
believe that further training on 
undeclared hazardous materials is 
necessary. Baggage handling, sorting, 
security, and other carrier personnel are 
already trained to recognize hazardous 
materials shipments in their job specific 
environment. We already have 
established procedures in place for 
specifically trained individuals to 
repackage or clean up leaking 
shipments. These procedures take the 
responsibility out of the hands of our 
sorter personnel.’’ They also commented 
that aircraft carriers do understand what 
training requirements apply to their 
personnel (14 CFR versus HMR.). 

FedEx commented that the training 
requirements applicable to aircraft 
operators and hazardous materials 
employees are clear and understandable 
as currently written. 

ATA expressed satisfaction in 
understanding the training applicable to 
an aircraft operator. However, ATA 
indicated that § 175.1 is applicable only 
to aircraft operators, so it will be 
necessary to rewrite and clarify its 
application to entities that are not direct 
air carriers, but perform air carrier 
functions, e.g., indirect air carriers. 

ATA further stated, ‘‘there are other 
relationships, aside from indirect air 
carriers, that perform functions on 
behalf of a carrier, for instance, that of 
an air freight pick up and delivery 
contractor (trucker) or a handling agent 
which typically performs certain 
handling functions on behalf of an 
airline. DOT needs to clearly establish 
that the training liability and 
responsibility apply to these entities in 
the same manner as they apply to a 
direct air carrier.’’

ATA further stated, ‘‘Baggage and 
sorting personnel report to their 
supervisors when a bag or package is 
leaking, report the presence of an 
unfamiliar source of heat or report the 
omission of an unfamiliar and/or 
noxious odor. Other than warning signs 
such as these, how possibly could one 
be trained to question what is in a 
closed bag or package?’’ 

ATA indicated that its member 
airlines understand how training 
requirements apply to their personnel 
(e.g.,14 CFR verses 49 CFR) and that 
each individual air carriers’s training 
program is approved by the airlines’ 
Principal Operating Inspector (POI). 
ATA further stated, ‘‘the POI has, by 
necessity, been dependent on the 
Dangerous Goods/Cargo Security 
Coordinators, whose working 
knowledge of dangerous goods should 
qualify them to review and recommend 
approval of a carrier’s Training Program. 
However, with the re-organization of the 
U.S. FAA regions, these approvals may 
now be the responsibility of 
headquarters TSA/FAA Dangerous 
Goods. A move to a central location for 
approval of training programs would 
provide assistance in the 
standardization of such programs.’’ 

Most commenters to the ANPRM 
indicated they understand the 
applicability of training under the HMR 
and 14 CFR. Some commenters 
expressed confusion regarding the 
definition of a ‘‘hazmat employee’’. We 
believe the revision of § 175.1 as 
proposed in this rulemaking will clarify 
that the HMR (including training) 
applies to any person who performs, 
attempts to perform, or is required to 
perform any function subject to this 
subchapter, including air carriers, 
indirect air carriers and freight 
forwarders and their flight and non-
flight employees, agents, subsidiary and 
contract personnel. 

However, these regulations are an 
integral part of the certification 
requirements and operating rules for 
part 121 and 135 certificate holders. 
Under DOT’s regulations, training 
requirements are not placed upon 
employers or employees who are not 
‘‘hazmat employers’’ or ‘‘hazmat 
employees’’. Under 14 CFR, the FAA 
requires even a will-not-carry certificate 
holder that does not handle or transport 
hazardous material to provide 
recognition training to specific 
employees. We are proposing to revise 
this section for clarity and to more 
specifically reference the training 
requirements of 14 CFR parts 121 and 
135. 

Sections 175.25 and 175.26
Notification at Air Passenger and Cargo 
Facilities of Hazardous Materials 
Restrictions 

The HMR currently require notices to 
be posted at air passenger facilities and 
cargo facilities. The notices contain 
specific language warning passengers 
and offerors of cargo of the requirements 
applicable to carrying or offering 
hazardous materials and the penalties 
for failure to comply with those 
requirements. Section 175.25 requires 
aircraft operators to display notices 
warning passengers against carrying 
undeclared hazardous materials aboard 
aircraft in either their checked or carry-
on luggage or on their persons, and 
prescribes the information to be 
contained in each notice. Section 175.26 
requires each person who engages in the 
acceptance of, or the transportation of, 
cargo by aircraft, to display notices in 
prominent locations at each facility 
where cargo is accepted. These notices 
are intended to inform their customers 
of what a hazardous material is, the 
requirement to comply with the HMR, 
and the penalties for failure to comply 
with the HMR. Therefore, signs must be 
in prominent view of passengers and 
persons who accept or offer cargo. 
Sections 175.25 and 175.26 also list the 
minimum information that must be 
contained on the notice. 

In some cases, cargo terminals are co-
located with passenger terminals. To 
make it easier for the industry to comply 
with signage requirements, FAA and 
RSPA stated in a final rule published 
September 27, 1993 (58 FR 50496) that 
display of separate passenger and cargo 
notices is not required at these 
passenger terminals. Notices are not 
required to be displayed at unattended 
locations if there is a general notice 
prominently displayed advising 
customers that shipments of hazardous 
materials at that location are prohibited. 
In addition, notices are not required to 
be displayed at a shipper’s facility 
where packages of hazardous materials 
are accepted. In a final rule published 
July 10, 1998 (63 FR 37454), we revised 
§§ 175.25 and 175.26 to reflect changes 
in the statutory citations and penalties, 
and to provide carriers greater 
flexibility. 

Internationally, the ICAO TI require 
each operator to warn passengers of the 
types of goods they are prohibited from 
transporting aboard aircraft. Although 
the ICAO TI do not specify the wording 
or information to be provided in the 
warning, ICAO Technical Instruction 
Part 7;5.1 does require each operator to 
ensure the information is promulgated 
in such a manner to alert its passengers. 
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The information must accompany the 
passenger ticket and be ‘‘prominently 
displayed’’ in sufficient numbers at each 
of the places in an airport where tickets 
are issued, passengers and baggage 
check in, aircraft boarding areas are 
maintained, and at any other location 
where passengers may check in. In 
addition, the ICAO TI require operators 
to ensure that notices sufficient in 
number and prominence are displayed 
in baggage claim areas. 

Commenters offered many suggestions 
for improving signage. ATA stated that 
inconsistencies and reluctance that exist 
among airport authorities throughout 
the country is one major reason the 
message is not effectively 
communicated to passengers. Most 
commenters believe that the term 
‘‘prominently displayed’’ needs 
clarification. At some airports, signage 
has been noted as being wholly 
inadequate. For example, some carriers 
place signage required by the HMR in 
the baggage well where it would be 
difficult for a passenger to see. Most 
commenters agreed that simple, 
internationally recognized, pictorial 
designs would aid immensely in 
communicating to passengers what 
hazardous materials may be taken 
onboard or checked. 

In this NPRM we are not proposing 
any amendments to the signage 
requirements in §§ 175.25 and 175.26. 
However, in an effort to further clarify 
these requirements and provide 
consistency with § 175.26, we are 
proposing that the terminology in 
§ 175.25 refer to ‘‘each person’’ instead 
of ‘‘each aircraft operator.’’ We will also 
continue to work with the airlines and 
the airports to ensure that the 
passengers and shippers of cargo aboard 
aircraft are aware of the dangers and the 
regulations for shipping hazardous 
materials. 

Section 175.30 Accepting and 
Inspecting Shipments 

Section 175.30, prohibits any person 
from carrying a hazardous material 
aboard an aircraft unless the package is 
inspected by the aircraft operator to 
ensure that the integrity of the package 
has not been compromised. In response 
to a request from an airline to clarify its 
hazardous material acceptance 
responsibility, we issued a formal 
interpretation on the acceptance of 
hazardous materials on June 4, 1998 (63 
FR 30411). In that interpretation, we 
stated a carrier’s acceptance and 
transportation of hazardous materials 
can involve several different situations. 
For example, a shipment may be 
‘‘declared’’ by the shipper to contain 
hazardous materials by shipping 

documentation, marking, labeling, or 
other means. In such cases, the 
shipment must comply with all 
applicable HMR requirements, 
including the use of an authorized 
packaging. Conversely, an ‘‘undeclared’’ 
or ‘‘hidden’’ shipment is a shipment of 
hazardous materials that, intentionally 
or unintentionally, is not declared by 
the offeror to contain hazardous 
materials, and there is no attempt to 
comply with the HMR.

The importance of rejecting any 
shipment of hazardous materials that 
does not comply with the HMR is 
highlighted by the mandate in 49 U.S.C. 
5123 to assess a civil penalty against 
any person who ‘‘knowingly violates’’ 
any requirement in the HMR, including 
the provisions of § 175.30. Section 
5123(a) provides that a person ‘‘acts 
knowingly’’ when: (A) The person has 
actual knowledge of the facts giving rise 
to the violation; or (B) a reasonable 
person acting in the circumstances and 
exercising reasonable care would have 
that knowledge. A carrier knowingly 
violates the HMR when the carrier 
accepts or transports a hazardous 
material with actual or constructive 
knowledge that a package contains a 
hazardous material not properly 
packaged, marked, labeled, or described 
on a shipping paper as required by the 
HMR. This means a carrier may not 
ignore readily apparent facts indicating 
that either: (1) A shipment declared to 
contain a hazardous material is not 
properly packaged, marked, labeled, 
placarded, or described on a shipping 
paper; or (2) a shipment actually 
contains a hazardous material governed 
by the HMR despite the fact it is not 
marked, labeled, placarded, or described 
on a shipping paper as containing a 
hazardous material. 

Internationally, part 7 of the ICAO TI 
contains hazardous materials 
acceptance procedures for aircraft 
operators. ICAO part 7;1.3 requires 
operators to develop and use a checklist 
that includes all reasonable steps to 
assure packages are properly prepared 
for transportation by aircraft, and all 
regulatory requirements have been 
satisfied. 

ALPA favors revising § 175.30 to 
include the formal interpretation 
language issued on June 4, 1998, while 
the ACC states that the requirements of 
§ 175.30 should not apply to undeclared 
shipments. 

One commenter stated that RSPA 
should mandate a checklist for 
acceptance of hazardous materials. 
However, UPS stated that RSPA needs 
to justify any checklist requirement. 
Fisher Scientific stated that any 
checklist adopted should allow a carrier 

some degree of flexibility, while 
Airborne Express opposed a checklist 
requirement for pick-up and delivery 
drivers. Finally, both FedEx and the 
ATA suggested that any checklist 
adopted should mirror the current 
checklist suggested by ICAO and 
required by IATA. 

Based on comments received from the 
ANPRM, we are not proposing to 
require a checklist suggested by ICAO 
and required by IATA. We believe that 
air carriers are familiar with the 
suggested ICAO and IATA checklist, 
and may or may not choose to use that 
checklist. We believe that requiring a 
checklist under the HMR would be 
duplicative, as well as burdensome. 

We are proposing to remove the 
exception in § 175.30(d) for materials 
classed as ORM-D. Section 175.30(d) 
excepts materials classed as ORM-D 
from the inspection requirements in 
paragraphs (b) and (c) of this section. 
We believe that materials reclassed as 
ORM-D material should be subject to the 
inspection requirements of § 175.30(b) 
and (c) to insure all packages containing 
hazardous materials are in proper 
condition for transportation aboard 
aircraft. 

Section 175.31 Reports of 
Discrepancies 

Section 175.31 requires a person who 
discovers a discrepancy after acceptance 
of a package of hazardous materials (as 
defined by § 175.31(b)) to notify the 
nearest FAA Civil Aviation Security 
Field Office (CASFO) by telephone ‘‘as 
soon as practicable,’’ and provide 
certain information. This requirement 
permits early investigation and 
intervention to determine the cause for 
failure to either properly declare or 
prepare a hazardous materials shipment. 
A May 27, 1980, final rule under Docket 
HM–168 (45 FR 35329), adopted 
requirements in 49 CFR 175.31 for 
reporting discrepancies. In the preamble 
to the final rule, we stated:

A shipment containing a hazardous 
material must be offered to the carrier in 
accordance with the regulations. An offering 
occurs when (1) the package is presented, (2) 
the shipping paper is presented, (3) the 
certification is executed, and (4) the transfer 
of the package and shipping paper is 
completed with no further exchange (written 
or verbal) between the shipper and aircraft 
operator, as usually evidenced by the 
departure of the shipper. At this point, it is 
clear that the operator has accepted the 
shipment and the shipper has removed 
himself from a final opportunity to take 
corrective action that would preclude a 
violation of the HMR relative to 
transportation of hazardous materials aboard 
aircraft * * * the requirement which has 
been adopted [in this final rule] limits 
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required reporting to shipment discrepancies 
which are discovered [subsequent to] 
acceptance of the shipment for transportation 
and limits ‘reportable’ discrepancies to those 
discrepancies which are not detectable as a 
result of proper examination by a person 
accepting shipment under the acceptance 
criteria of § 175.30. This notification 
requirement will facilitate the timely 
investigation by FAA personnel of shipment 
discrepancies involving situations where 
inside containers do not meet prescribed 
packaging or quantity limitation 
requirements and where packages or baggage 
are found to contain hazardous materials 
after having been offered and accepted as 
other than hazardous materials.

Internationally, ICAO TI part 7; 4.5 
contains provisions under which 
operators must report undeclared or 
misdeclared dangerous goods found in 
cargo, or dangerous goods not permitted 
to be carried by passengers, found in 
baggage. This report must be given to 
the appropriate authorities in the 
country in which the incident occurs. 

The Association of Hazmat Shippers 
(AHS) stated that, ‘‘ * * * the Federal 
Aviation Administration has been using 
discrepancy reports under § 175.31 as a 
vehicle through which to impose civil 
penalties upon air carriers bringing the 
agency’s attention to undeclared 
hazardous materials. We understand the 
serious risks associated with improperly 
declared hazardous cargo, but we do not 
think the practice of the FAA to 
penalize reporting parties, by construing 
‘knowledge’ on their part and subjecting 
them to civil penalties, is either prudent 
or appropriate. Especially in the current 
security environment, all agencies in 
DOT have been and should continue to 
encourage full reporting of problem 
hazmat shipments. Punishing the 
reporting person for initially accepting 
inadequately declared hazardous 
materials chills the incentive to report, 
and is counterproductive.’’ AHS 
recommends consideration to immunity 
for reports submitted under §§ 171.15, 
171.16, 175.31, and any other hazmat 
reporting programs that might be 
developed. 

Airborne Express (ABX Air, Inc.) also 
favors a formalized amnesty feature be 
considered for reporting discrepancies. 

ACC stated that discrepancies 
involving a shipment of ‘‘declared’’ 
hazardous materials that has been 
accepted by an airline should be 
reported while the package is still in the 
airline’s possession. ACC stated that 
‘‘ * * * airlines reporting a discrepancy 
(not caused by that airline) after the 
acceptance of a hazardous materials 
package should not be under threat of 
citation or prosecution if the non-
compliance was not readily evident at 
the point of acceptance.’’ ACC also 

supports the idea of a ‘‘safe haven’’ for 
incident and discrepancy reporting and 
stated it will provide DOT with better 
data. ACC also indicated that they 
believe the regulations, including the 
ICAO Technical Instructions should 
clearly indicate that indirect air carriers 
are subject to the HMR and ICAO TI. 

Southwest Airlines stated that the 
person discovering the discrepancy 
should be given sufficient time to 
investigate to verify the discrepancy. 
Southwest also supports an amnesty 
program and stated it will enhance 
safety.

UPS stated that RSPA should not 
revise or clarify when discrepancy 
reports are required, e.g., ‘‘as soon as 
practicable’’ under § 175.31, since some 
flexibility in the reporting period is 
needed. UPS stated, ‘‘Rather than 
require ‘immediate’ reporting, 
§ 175.31(a) tacitly acknowledges that 
inquiring into the circumstances 
surrounding a reportable discrepancy is 
necessarily a fact-specific determination 
that varies in each case.’’ UPS indicated 
that, at times, ‘‘FAA has not consistently 
conducted inspections of packages that 
are located away from a major airport 
* * * FAA agents also have been too 
busy to inspect packages held even at 
airports. If RSPA considers the possible 
unavailability of packages for inspection 
an issue, then it must provide evidence 
of its concerns in any subsequent notice 
in this rulemaking and balance those 
concerns with the consequences for the 
carriers on whom they may impose any 
new requirements.’’ 

UPS indicated that RSPA should 
propose a formalized amnesty feature 
for persons who report discrepancies 
under § 175.31. It also stated, ‘‘A 
compliance and training program 
resulting in required or voluntary 
reporting to DOT is an appropriate 
standard of ‘reasonable care.’ For 
companies with effective compliance 
programs, the point in time that a 
noncompliance package is actually 
detected and reported by the carrier 
through these programs should be 
presumptively considered to be the 
point in time that it should have been 
detected ‘‘by a reasonable person acting 
under the circumstances.’’ 

According to UPS, ‘‘RSPA has 
clarified that the requirement to report 
discrepancies does not apply to indirect 
air carriers and other shipping facilities 
after their acceptance of cargo, and there 
is no need for RSPA to clarify § 175.31. 
Nevertheless, if RSPA proposes to apply 
§ 175.31 to indirect air carriers and 
other shipping facilities, RSPA must 
consider the resource issues associated 
with expanding the universe of persons 
reporting discrepancies to the FAA. 

Consideration of such issues is 
especially critical given that any 
revisions to § 175.31 will affect FAA 
resources over which RSPA exercises no 
control. FAA may lack the personnel 
and other resources to address 
discrepancy reports from sources other 
than air carriers.’’ 

ALPA stated that, ‘‘ALPA believes 
that the wording ‘as soon as possible’ 
would be a better alternative to 
‘immediately’ or the present wording, 
‘as soon as practicable.’ The reason is 
that ‘immediately’ implies that an 
employee could not take the necessary 
time to properly neutralize a leaking 
package, but would have to 
’’immediately call the nearest FAA field 
office. On the other hand ‘as soon as 
practicable’ could have the opposite 
effect—an employee might wait until 
tomorrow as it wasn’t ‘practicable’ to do 
it today.’’

ALPA indicated that amnesty 
encourages reporting, while no amnesty 
discourages it. ALPA stated that, ‘‘One 
comparison worth mentioning is the 
Aviation Safety Awareness Program 
(ASAP), which grants amnesty to pilots 
who self report certain situations. This 
program has greatly increased the 
number of reports, thereby allowing the 
FAA to establish a data bank to start to 
correct the situation that caused the 
discrepancy.’’ Regarding the 
requirement to report discrepancies to 
apply to indirect air carriers and other 
shipping facilities after acceptance of 
cargo, ALPA indicated that the reporting 
program should apply to all facilities 
involved in transporting hazardous 
materials by air. 

FedEx stated that the current 
discrepancy reporting process is 
sufficient. However, FedEx also 
suggested that a time limit requiring the 
carrier to hold the shipment should be 
established so that proper disposition 
takes place if an inspector cannot 
inspect the shipment in question. FedEx 
also indicated that couriers are not and 
should not be trained to the level of 
being qualified to determine whether a 
discrepancy has been made with the 
shipment. 

FedEx does not support a time limit 
in hours for carriers reporting 
undeclared dangerous goods is 
advisable. According to FedEx, ‘‘we 
often conduct a preliminary 
investigation to verify whether a 
shipment actually contains dangerous 
goods. This investigation may take 
varying lengths of time, but it is 
necessary and useful to the FAA/TSA 
not to be bothered when an undeclared 
dangerous goods does not exist. We do 
not consider the dangerous goods 
shipment accepted until inspection by a 
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trained FedEx Express dangerous goods 
specialist. Hidden discrepancies are 
currently reported to the TSA/FAA. If 
additional discrepancies were required 
to be reported, it is reasonable to believe 
that TSA/FAA could not keep up with 
the reports and this would cause a 
significant burden on shippers, carriers, 
and regulatory inspectors.’’ 

FedEx indicated that it favors an 
amnesty program. FedEx stated, 
‘‘Granting immunity to carriers that 
report any discrepancies to the 
inspectors is in the best interest of all 
involved and will improve the safe 
transportation of dangerous goods 
shipments by air.’’ FedEx also suggested 
that reporting requirements should 
apply to indirect air carriers and other 
shipping facilities after acceptance of 
cargo. 

The Conference on Safe 
Transportation of Hazardous Articles, 
Inc. (COSTHA) stated that an amnesty 
feature for those who report 
discrepancies has merit, and may 
enhance awareness and compliance 
with the HMR. COSTHA also stated ‘‘it 
would be inappropriate to include such 
a provision in part 175 that would only 
be applicable and available to air 
carriers.’’ COSTHA stated, ‘‘if such an 
amnesty feature is established, COSTHA 
proposes that it should be equally 
applicable and available to offerors of 
hazardous materials for transport by air 
and other persons subject to the HMR.’’

Fisher Scientific indicated that the 
current system of reporting 
discrepancies as soon as practicable is 
sufficient, and a time period for 
reporting discrepancies would not 
improve safety. Fisher Scientific 
suggested that imposing a time frame 
would only lead to less compliance and 
reporting and lead to more enforcement 
actions against carriers. Fisher Scientific 
supports some form of penalty for non-
reporting of discrepancies. However, 
Fisher Scientific suggested that proving 
that a party did not report a discrepancy 
might be difficult. Fisher Scientific 
suggested that rewarding compliance 
rather than punishing non-compliance 
would be more productive. 

In addition, Fisher Scientific stated 
that there is some merit in a formal 
amnesty program for those who report 
discrepancies, if applied equally to all 
involved with air shipments, e.g., 
carriers, shippers, forwarders, non-air 
operations, etc. Fisher Scientific stated, 
‘‘the main issue with amnesty is how to 
deal with repeat offenders. Perhaps a 
time limit for amnesty coupled with 
some form of three strikes and you are 
out policy would work. Once again, the 
issue is compliance and safety rather 
than punishment and incidents.’’ 

Regarding the applicability of reporting, 
Fisher Scientific stated, ‘‘Each person 
who discovers a discrepancy should be 
required to report, or no person should 
be required to report. * * * While 
carriers do have the requirement to 
ensure compliance when received, they 
should not bear the entire burden for 
compliance reporting, nor be the sole 
beneficiaries of any amnesty 
provisions.’’ 

ATA expressed concern regarding the 
requirement to report discrepancies ‘‘as 
soon as practicable’’ and the time period 
that carriers have to hold packages for 
inspection. ATA indicated that it often 
takes a significant amount of time to get 
a shipper to supply needed information 
about a particular shipment, and that air 
carriers are not in a position to store 
packages awaiting inspection. ATA 
stated, ‘‘good common sense is needed 
in the development of new requirements 
and a time limit or not more than three 
(3) business days needs to be 
established as the bounds of a carrier’s 
responsibility for holding a shipment.’’ 
ATA further stated that, ‘‘a delay in an 
inspection prolongs the exposure of our 
employees to potentially dangerous 
materials and opens the possibility of a 
conflict between DOT requirements and 
OSHA or local fire code requirements. 
We feel it necessary to make the point 
that if the TSA agent does not have time 
or resources in inspecting a shipment, 
this needs to be said to the air carrier 
so that the carrier can get on with the 
disposal.’’ 

Regarding an amnesty provision, ATA 
supports a ‘‘safe harbor’’ for those 
entities that report regulatory 
discrepancies and undeclared 
shipments to the government. ATA 
further stated, ‘‘We believe that the 
agency’s current practice of aggressively 
prosecuting air carriers who bring 
shipper violations to the agency’s 
attention, while at the same time not 
prosecuting the responsible shipper as 
vigorously is unfair and inappropriate.’’ 

In this NPRM, we are proposing the 
addition of § 175.31(a)(6) to require the 
address of the shipper or person 
responsible for the discrepancy, if 
known, by the air carrier. Currently, 
§ 175.31(b)(2) requires air operators to 
notify FAA, in part, when baggage 
subsequent to its offering and 
acceptance, is found to contain 
undeclared hazardous materials. When 
security screeners suspect that checked 
baggage may contain an unauthorized 
hazardous material, they bring the item 
to the attention of the air carrier that 
accepted the baggage so the air carrier 
can make a determination if the item is 
authorized to be in the baggage. If the air 
carrier determines that the item 

constitutes a discrepancy, it must notify 
the FAA. Since January, 2002, the FAA 
has received more than 9,000 
discrepancy reports from air carriers in 
accordance with the § 175.31 reporting 
requirements. 

FAA and RSPA have implemented 
numerous outreach initiatives intended 
to educate the public about the 
hazardous materials regulations. For 
example, RSPA and FAA have: (a) 
Issued safety notices in the Federal 
Register; (b) deployed informational 
kiosks at major airports to alert 
passengers about the types of items that 
may not be transported in luggage; and 
(c) conducted over 1,000 outreach 
presentations each year. Despite these 
outreach efforts, the number of hazmat 
discrepancies reported by air carriers 
from checked baggage continue to grow. 
Therefore, RSPA and FAA believe a 
more targeted outreach and education 
campaign is necessary. FAA has 
developed a Web site that air carriers 
could voluntarily choose to use to 
electronically report discrepancies. 
(FAA’s Web site is http://ash.faa.gov.) 
The Web site will prioritize the types of 
hazardous materials into two categories: 
Those that FAA will individually 
investigate, and those for which an 
automated public outreach notice will 
be generated. RSPA and FAA anticipate 
that the vast majority of the 
discrepancies reported via the Web site 
will result in an automated public 
notice to the responsible party. While 
use of the Web site will be optional, 
RSPA and FAA anticipate a reduction in 
transaction cost as compared to the 
current telephonic reporting system. 
Under this proposal, air operators that 
choose to use FAA’s electronic reporting 
Web-site or those who continue to 
report telephonically would also be 
required to provide the address of the 
shipper or passenger if it is known to 
the operator. FAA staff would key the 
reported information into the Web site 
when air operators choose to report 
discrepancies telephonically. 

We agree with those commenters that 
stated that no amendments should be 
made to the requirement that 
discrepancy reports should be 
submitted ‘‘as soon as practicable.’’ We 
are not proposing an amnesty provision 
for carriers that self-report. However, 
this topic may be addressed by the 
Department in a future action.

Sections 175.33 and 175.35 Shipping 
Papers and Notification of Pilot-in-
Command 

On March 25, 2003, we published a 
final rule that amended the HMR by 
requiring aircraft operators transporting 
hazardous material to: (1) Place a 
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telephone number on the notification of 
pilot-in-command or in the cockpit of 
the aircraft that can be contacted during 
an in-flight emergency to obtain 
information about any hazardous 
materials aboard the aircraft; (2) retain 
and provide upon request a copy of the 
notification of pilot-in-command, or the 
information contained in it, at the 
aircraft operator’s principal place of 
business, or the airport of departure, for 
90 days, and at the airport of departure 
until the flight leg is completed; and (3) 
make readily accessible, and provide 
upon request, a copy of the notification 
of pilot-in-command, or the information 
contained in it, at the planned airport of 
arrival until the flight leg is completed. 

In this NPRM, we are proposing to 
consolidate all the requirements related 
to shipping papers (§ 175.35), their 
retention for 375 days (§ 175.30(a)(2), 
and the notification to pilot-in-
command into one section, § 175.33, 
entitled ‘‘Shipping papers and 
notification of pilot-in-command’’. 
Otherwise, we are not proposing any 
revision to the requirements related to 
shipping papers or the preparation and 
delivery of a notification to the pilot-in-
command. 

Section 175.40 Keeping and 
Replacement of Labels 

This section requires aircraft 
operators to maintain an adequate 
supply of labels in case they become 
lost or destroyed. Consistent with the 
removal of this section from the other 
modal parts of the HMR, we are 
proposing to remove this section. 

Sections 175.75 and 175.85 Quantity 
Limitations and Cargo Location 

Sections 175.75 and 175.85 prescribe 
limitations on the quantity of hazardous 
materials that may be carried aboard 
passenger-carrying or cargo-only 
aircraft, and the location of those 
materials, respectively. The quantity 
limitations for hazardous materials 
permitted aboard passenger-carrying 
aircraft are specified in § 175.75(a)(2). 
This section states that no more than 25 
kg of hazardous materials and, in 
addition, 75 kg net weight of Division 
2.2 (non-flammable compressed gas) 
may be carried aboard a passenger-
carrying or cargo-only aircraft: 

(1) In an accessible cargo 
compartment; 

(2) In any freight container within an 
accessible cargo compartment; or 

(3) In any accessible cargo 
compartment of a cargo-only aircraft if 
the hazardous materials are loaded as to 
be inaccessible unless in a freight 
container. 

Class 9 materials and consumer 
commodities are excepted from the 
quantity limitations of § 175.75(a)(2). 
Section 175.85(b) requires hazardous 
materials packages acceptable for cargo-
aircraft only to be loaded in a manner 
that allows access to the package by 
crew members. 

Section 175.85(a) prohibits the 
carriage of a hazardous material in the 
passenger cabin or on the flight deck of 
any aircraft, and specifies conditions 
under which hazardous materials may 
be carried on main-deck cargo 
compartments. Section 175.85(c)(1)(i) 
through (v) provides exceptions for 
cargo-only operations from the quantity 
limitations of § 175.75(a)(2), and 
accessibility requirements of § 175.85(b) 
for those hazardous materials listed. 
Section 175.85(c)(2) provides 
exceptions, when other means of 
transportation are impracticable, to the 
accessibility requirement of § 175.85(b) 
and the quantity limitation 
requirements of § 175.75(a)(2) for 
hazardous materials acceptable by both 
cargo-only and passenger-carrying 
aircraft. These exceptions require that 
packages are carried in accordance with 
procedures approved in writing by the 
nearest FAA Civil Aviation Security 
Field Office (CASFO). Columns 9A and 
9B of the § 172.101 Hazardous Materials 
Table (HMT) specify limitations on 
individual package quantities, or list 
packages that are forbidden from 
transportation by aircraft. Section 
173.27 specifies inner receptacle limits 
for combination packages. 

Sections 175.85(c)(3)(i) through (iii) 
provide exceptions for small, single-
pilot cargo-only aircraft from the 
accessibility requirements of § 175.85(b) 
and the quantity limits of § 175.75. 
These exceptions apply when small 
aircraft are the only means of 
transporting hazardous materials to a 
particular destination. This applies to 
airports and locations incapable of 
supporting larger aircraft operations, 
where the only means of access is by 
smaller aircraft. The provisions of 
§ 175.85(c)(3) do not require approval by 
the FAA. 

Most commenters agree that §§ 175.75 
and 175.85 can be confusing, but 
carriers stated that they fully 
understand the requirements as written. 
COSTHA stated, ‘‘COSTHA believes 
that many users of the HMR find 
§§ 175.75 and 175.85 quite difficult to 
understand and properly interpret, as 
currently written. Combining and 
streamlining the two sections would 
improve the ability of users to 
understand the requirements and would 
eliminate the need for cross referrals 
between the two sections, and in that 

way improve compliance.’’ Most 
commenters suggest that accessibility 
versus inaccessibility when assessing 
safety is an outdated concept. ALPA 
stated that ‘‘accessibility’’ should be 
further defined, e.g., number of crew 
members, walkways, positioning of 
shipments. However, AHS indicated 
that the requirements as written may be 
outdated and should be eliminated 
since the international regulations have 
no such limitations. AHS stated, ‘‘The 
quantity limitations of Secs. 175.75 and 
175.85, to the extent that they are 
unique to the United States, should be 
examined critically. It is our 
understanding that these limits entered 
the aviation regulations in the 1940s, 
when it was deemed practical to open 
a flying aircraft door to eject freight. 
Hence the concern with having the 
cargo accessible to a crewmember in 
flight.’’ AHS further stated, ‘‘We are 
aware of no technical basis for the 
adoption of this requirement at the time, 
or any technical basis for having 
maintained it in the U.S. rules. It does 
not exist in the ICAO Technical 
Instructions nor, to our knowledge, in 
any nation but the U.S. We are unaware 
of it having been a problem in other 
nations, and we think DOT should carry 
the burden of maintaining it uniquely in 
our airspace and aboard U.S.-registered 
aircraft in any airspace. We urge the 
agency to give more substantial weight 
to the practical experience and 
recommendations of international 
carriers and shippers familiar with 
operations under the ICAO TI, that do 
not include such restrictions.’’ ALPA 
stated, ‘‘* * * the current regulatory 
differences between inaccessible and 
accessible cargo compartments are 
appropriate, but that the accessibility of 
cargo compartments should be 
addressed. Factors such as the number 
of crewmembers, type of walkways, and 
positioning of shipments should all be 
included in the determination of 
whether a compartment is truly 
accessible.’’ All but one commenter, 
ALPA, stated that there should be no 
reduction in the unlimited quantity 
exception for consumer commodities 
and Class 9 materials. ALPA stated 
‘‘ALPA firmly believes that consumer 
commodities and Class 9 substances do 
pose a significant risk and should be 
limited to 25 kgs. in any inaccessible 
compartment.’’ AHS stated, ‘‘We do not 
support the current restrictions of the 
U.S. in Secs. 175.75 and 175.85. In 
particular, we recommend that no 
additional consideration be given to 
expanding these restrictions to 
encompass consumer commodities and 
Class 9 materials. We are unaware of 
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anything in the experience with 
consumer commodities, since the 
inception of the concept in the mid-
1970s, to warrant changing the rules to 
regulate them more severely in any 
mode of transportation.’’

Most commenters agree that the term 
‘‘impracticable’’ should be better 
defined. FedEx stated, ‘‘Yes, with the 
addition of specific guidelines and 
examples. Without a definition, this 
term is vague and subject to varying 
interpretations. Additional examples 
should be added as they come to light. 
Any definition should be a ‘‘living’’ 
definition.’’ Commenters generally agree 
that cross referencing relevant sections 
(e.g., footnotes) would be of some value 
to shippers. ALPA stated, ‘‘ALPA also 
believes that this would help eliminate 
errors.’’ Most commenters believe that 
DOT-E11110, which exempts certain 
classes of materials from the limitations 
in § 175.75 should be incorporated into 
the HMR, and also be expanded to 
include other hazardous materials. 

To make these requirements easier to 
understand, we are proposing to merge 
the requirements of §§ 175.75 and 
175.85 into one section and remove any 
unnecessary paragraphs. We are also 
proposing to eliminate the 25 kg cargo 
compartment restriction from cargo 
aircraft. We believe that such a 
restriction, which, for cargo aircraft, 
only applies to those materials 
authorized aboard a passenger-carrying 
aircraft, is unnecessary for 
transportation aboard cargo aircraft. We 
believe that the limitations for passenger 
aircraft reduce the overall risks in the 
use of passenger aircraft. Therefore, we 
have not proposed to increase or 
eliminate the limitation on the amount 
of hazardous materials that may be 
transported in an inaccessible cargo 
compartment of a passenger aircraft. 
Consistent with the proposal to 
eliminate the cargo compartment 
limitation on cargo aircraft shipments, 
we are also proposing to eliminate from 
§ 175.85(c)(3) the requirement that 
shipment by other means of 
transportation is impractical. We have 
not proposed to eliminate or modify the 
exception from the 25 kilogram 
limitation that is currently afforded 
Class 9 and ORM-D materials. The 
following table identifies the existing 
paragraphs in §§ 175.75 and 175.85 and 
where we are proposing to move them:

Current section and 
paragraph 

Proposed new
section and
paragraph 

175.75(a)(1) .............. Removed as unnec-
essary. 

175.75(a)(2) .............. 175.75(b). 
175.75(a)(3) .............. 175.700. 

Current section and 
paragraph 

Proposed new
section and
paragraph 

175.75(b) ................... 175.75(b). 
175.85(a) ................... 175.75(a). 
175.85(b) ................... 175.75(c). 
175.85(c)(1) ............... 175.75(c)(1). 
175.85(c)(2) ............... 175.75(c)(2). 
175.85(c)(3) ............... 175.75(c)(3). 
175.85(d) ................... Removed as unnec-

essary. 
175.85(e) ................... 175.75(a). 
175.85(f) .................... 175.310. 
175.85(g) ................... Removed as unnec-

essary. 
175.85(h) ................... 175.501. 
175.85(i) .................... 175.501. 

In an effort to enhance compliance 
and further clarify the cargo loading 
requirements, we are proposing to add 
a chart at the end of § 175.75 to 
summarize these requirements. 

Section 175.78 Stowage Compatibility 
of Cargo 

For stowage of hazardous materials on 
an aircraft, in a cargo facility, or in any 
other area at an airport designated for 
the stowage of hazardous materials, 
packages containing hazardous 
materials which might react 
dangerously with one another may not 
be placed next to each other in a 
position that would allow a dangerous 
interaction in the event of leakage. At a 
minimum, segregation instructions 
prescribed in the segregation table in 
§ 175.78 must be followed to maintain 
acceptable segregation between 
packages containing hazardous 
materials with different hazards. 

ALPA commented that there are some 
areas of the regulations (both in part 175 
and ICAO TI) that pose serious safety 
concerns for any aircraft involved in the 
transport of hazardous materials by air. 
One of these areas is the segregation 
requirements on board aircraft as 
regulated by § 175.78 and the ICAO TI 
concerning Class 8 materials in 
particular, segregation of acids and 
bases. According to ALPA, ‘‘these two 
commodities require segregation under 
virtually all regulations except the air 
mode.’’ ALPA stated that its research 
indicates that an inadvertent 
commingling of these two commodities 
could be extremely thermal, up to 
explosive, resulting in a total loss of 
controlled flight and a subsequent hull 
loss. ALPA suggests that a change in the 
regulations requiring segregation of 
these Class 8 commodities could avert a 
potential disaster. According to ALPA, 
the UN has ignored this warning, stating 
on numerous occasions that the more 
stringent packaging requirements of the 
air mode would prevent commodities 
from leaking. According to ALPA, this 

position has been proven wrong, 
‘‘particularly since the inception of 
performance oriented packaging (POP).’’ 

We understand the concern expressed 
by ALPA regarding the possible 
commingling of strong acids and strong 
bases on aircraft due to lack of proper 
segregation. However, this issue would 
require extensive rulemaking changes 
regarding hazard classification and 
hazard communication requirements. In 
addition, this issue relates to storage 
issues in all modes of transport, not just 
aviation. Therefore, we are not 
proposing any revisions or changes 
based on these recommendations.

Sections 175.79, 175.81; and 175.88
Inspection, Orientation and Securing of 
Packages of Hazardous Materials 

We are proposing to merge the 
requirements of §§ 175.79 (Orientation 
of cargo); 175.81 (Securing of packages 
containing hazardous materials); and 
175.88 (Inspection of unit load devices) 
into one section, 175.88, entitled 
‘‘Inspection, orientation and securing of 
packages of hazardous materials.’’ This 
is solely an editorial proposal. 

Section 175.90 Damaged Shipments 

No amendments are proposed for this 
section. 

Section 175.305 Self Propelled 
Vehicles 

We are proposing to move the 
requirements of this section to 
§ 173.220. 

Sections 175.310 and 175.320
Transportation of Flammable Liquid 
Fuel Within Alaska or Into Other 
Remote Locations and Cargo Aircraft, 
Only Means of Transportation 

Section 175.310, Transportation of 
flammable liquid fuel within Alaska or 
into other remote locations, provides 
exceptions for the shipment of 
flammable liquid fuels in the State of 
Alaska and other remote locations. 
Section 175.320 provides an exception 
from the quantity limitations in 
§§ 175.75 and 172.101, when certain 
conditions are met. Section 175.320 
authorizes the transportation of certain 
hazardous materials by cargo-only 
aircraft in inaccessible cargo locations 
when means of transportation other 
than air are impracticable or not 
available (i.e., air transport is the only 
means of transportation), subject to the 
conditions specified in § 175.320. 

In this NPRM, we are proposing to 
remove the authorization to transport 
Class 1 (explosive) materials in 
accordance with § 175.320. In our view, 
because of security concerns and 
requirements, the carriage of explosives 

VerDate jul<14>2003 18:19 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00012 Fmt 4701 Sfmt 4702 E:\FR\FM\10NOP3.SGM 10NOP3



65305Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Proposed Rules 

outside of the normal requirements of 
the HMR should be handled by 
exemption. The removal of the 
authorization to transport Class 1 
materials also allows the deletion of 
some of the operator restrictions dealing 
with advance notices, airports, loading 
areas, etc. under the provisions. We are 
interested in comments regarding our 
proposal to remove the authorization to 
transport Class 1 materials in 
accordance with § 175.320 without an 
exemption. In particular, is the normal 
time frame to obtain an exemption too 
burdensome, and, if so, why? 

We are also proposing to remove the 
reference to flammable liquids 
mentioned by name and proposing a 
new combined section that is limited to 
fuels, similar to existing § 175.310. Oil, 
toluene, and methyl alcohol would no 
longer be covered under this section 
unless they are being used as a fuel. We 
are proposing to remove the chart since 
there is only one commodity being 
covered (combustible liquids are 
mentioned in the paragraph covering 
bulk tanks). Fuels permitted would also 
now be limited to those in Packing 
Group II or III (Packing Group I fuels, 
which have a boiling point of 35C/95F 
or higher, would be allowed in aircraft 
tanks designed to hold such liquids). 

We are proposing that the passenger-
carrying aircraft operations of the 
current § 175.310 and the cargo aircraft 
operations of the current § 175.320 be 
merged into one section. However, 
similar loading and operating 
requirements have been broken out of 
each and combined into paragraphs that 
will apply to both types of operations. 
This results in some additional operator 
requirements for the passenger-aircraft 
operations (the 14 CFR references to 
operating manuals and FAA approval) 
that do not exist in the current 
§ 175.310. However these requirements 
always applied to the operator via 14 
CFR even though they were not 
specifically mentioned in the HMR. 
References to a FAA Civil Aviation 
Security Field Office have been changed 
to the FAA Principal Operations 
Inspector as this is more appropriate. 

Section 175.501 Special Requirements 
for Oxidizers and Compressed Oxygen 

We are proposing to move the stowage 
requirements applicable to the 
transportation of compressed oxygen 
that are currently found in §§ 175.10(b), 
and 175.85(h) and (I), to a new section, 
§ 175.501, entitled ‘‘Special 
requirements for oxidizers and 
compressed oxygen’’. However, we are 
not proposing any amendments to the 
requirements for the stowage of oxygen 
aboard aircraft. 

Section 175.630 Special Requirements 
for Division 6.1 and Division 6.2 
Material 

No amendments are proposed for this 
section. 

Sections 175.700; 175.701; 175.702; 
175.703; 175.704; 175.705
Transportation of Radioactive Materials 
Aboard Aircraft 

Sections 175.700, 175.701, 175.702, 
175.703, 175.704, and 175.705 of part 
175 contain numerous provisions 
related to the transportation of 
radioactive materials aboard aircraft. In 
this NPRM, we have attempted to 
rewrite many of these provisions to 
facilitate understanding of these 
requirements. We are also proposing to 
remove requirements related to the 
carriage of radioactive materials with 
undeveloped film from these sections. 
However, except in the case of 
shipments with undeveloped film and 
separation distances for cargo aircraft, is 
not our intent to make any substantive 
revisions to §§ 175.700, 175.701, 
175.702, 175.703, 175.704, or 175.705. 
With regard to the separation distances 
from undeveloped film, we are 
proposing to remove them from the 
HMR. It is RSPA’s belief that such 
requirements should not be part of a 
Federal regulations, but instead should 
be addressed by part contractual 
agreement between the shipper and the 
airline. We are also proposing to adopt 
the separation distances in the ICAO TI 
for shipments aboard cargo aircraft of 
greater than 50 TI. The following table 
identifies the existing requirements and 
where we are proposing to move them:

Existing requirement Proposed new
section 

175.75(a)(3) ................... 175.700(b). 
175.700(a) ..................... 175.700(b) and (c). 
175.700(b) ..................... 175.705(b) and (c). 
175.700(c) ..................... 175.700(a). 
175.700(d) ..................... 175.700(a). 
175.701(a) ..................... Removed, unnec-

essary. 
175.701(b)(1) ................. 175.701(c). 
175.701(b)(2) ................. 175.701(a). 
175.701(b)(3) ................. 175.701(b). 
175.701(c) ..................... 175.701(d). 
175.702(a) ..................... 175.702(b). 
175.702(b) and (b)(1) .... 175.702(a). 
175.702(b)(2)(i) .............. 175.702(a). 
175.702(b)(2)(ii) ............. 175.702(b). 
175.702(b)(2)(iii) ............ 175.702(c). 
175.702(b)(2)(iv) ............ 175.700(b)(2). 
175.703(a) ..................... Removed. 
175.703(b) ..................... 175.703(a). 
175.703(c) ..................... 175.703(b). 
175.703(d) ..................... 175.700(a). 
175.703(e) ..................... Removed, already 

covered by 
§ 173.441. 

Existing requirement Proposed new
section 

175.704 .......................... Only editorial 
changes made 
to this section. 

175.705(a) ..................... 175.705(a). 
175.705(b) ..................... 175.705(a). 

The Federal hazardous materials 
transportation law addresses ionizing 
radiation material transportation. (49 
U.S.C. 5114.) That section states that the 
material may be transported on a 
passenger-carrying aircraft in air 
commerce only if the material is 
intended for use in, or incident to, 
research or medical diagnosis or 
treatment; and does not present an 
unreasonable hazard to health and 
safety when being prepared for, and 
during, transportation. Section 175.700 
prohibits, in addition to other 
requirements, any person from carrying 
in a passenger-carrying aircraft any 
package required to be labeled in 
accordance with § 172.403 with a 
Radioactive Yellow II or III label, unless 
certain provisions are met. In addition, 
§ 175.700 (c) states that (except for 
limited quantities) no person shall carry 
any class 7 material aboard a passenger-
carrying aircraft unless that material is 
intended for use in research, medical 
diagnosis, or treatment. 

In its comments to the ANPRM, ALPA 
indicated that the term ‘‘research’’ as 
used in § 175.700 should be clarified 
and stated, ‘‘ALPA strongly agrees with 
RSPA that ‘research’ should be clarified 
to exclude ‘application of existing 
technology.’ ’’ However, Airborne 
Express, ATA, and FedEx informed 
RSPA that they had no problems 
understanding or interpreting the term 
‘‘research’’ as currently used in 
§ 175.700. 

It appears some persons have misused 
the definition of ‘‘research’’ to avoid the 
restrictions in § 175.700. We do not 
consider research to include the 
application of existing technology to 
industrial endeavors. For example, the 
use of radioactive material (e.g., 
iridium–192) to detect cracks in oil field 
pipelines is not research, but the 
application of existing scientific 
knowledge. Therefore, we are proposing 
to revise the definition of research in 
§ 171.8 to clearly indicate that it does 
not include the application of existing 
technology to industrial endeavors.

III. Miscellaneous Proposals to the 
HMR 

1. Quantity Limits in Column (9) of the 
Hazardous Materials Table (HMT) 

Columns 9A and 9B of the § 172.101 
Hazardous Materials Table (HMT) 
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specify limitations on individual 
package quantities, or list packages that 
are forbidden from transportation by 
aircraft. Section 173.27 specifies inner 
receptacle limits for combination 
packages. In an effort to enhance 
compliance, we are proposing to amend 
the heading for column 9 of the HMT to 
reference §§ 173.27 and 175.75 as a 
reminder to comply with both section 
requirements for quantity limitations for 
transportation by aircraft. 

2. Small Quantities, Limited Quantities 
and Consumer Commodities 

The HMR contain hazardous materials 
exceptions for small quantities, limited 
quantities, and consumer commodities. 
These exceptions allow materials to be 
transported at reduced levels of 
regulation. Small quantities of 
hazardous materials are excepted from 
all other requirements of the HMR, 
provided certain criteria in § 173.4 are 
met. Limited quantity exceptions in the 
HMR are based on the class of the 
hazardous material, and contain 
additional requirements for air 
transportation. Materials that meet the 
limited quantity exception and also 
meet the definition of a consumer 
commodity as provided by § 171.8, may 
be renamed ‘‘Consumer Commodity’’ 
and reclassed as ORM–D. Consumer 
commodities are excepted from 
specification packaging, labeling, 
placarding and quantity limitations 
applicable to air transportation. As 
currently written, these exceptions 
allow small quantities and consumer 
commodities to be transported by 
aircraft even though they may contain 
hazardous materials otherwise 
forbidden aboard aircraft. These 
exceptions are inconsistent with the 
ICAO TI, which require that, before a 
hazardous material may be transported 
as an excepted quantity (i.e., small 
quantity or a limited quantity), it must 
be suitable for transportation aboard 
passenger aircraft. The ICAO TI also 
forbid the transportation of small 
quantities in checked and carry-on 
luggage. 

Based on the lack of supporting 
incident data, most commenters 
opposed the harmonization of the small 
quantity, limited quantity, and 
consumer commodity exceptions of the 
HMR with the much more stringent 
exceptions in ICAO. Three commenters 
support across-the-board harmonization 
of the HMR with ICAO. ATA stated 
while a majority of their members 
support harmonization with ICAO, 
some want dual authority for domestic 
shipments. The Dangerous Goods 
Advisory Council (DGAC) and Fisher 
Scientific stated that they would like to 

see RSPA petition ICAO to harmonize 
with the HMR. 

Fisher Scientific expressed concern 
regarding the possibility of changing the 
small quantity exception in the HMR to 
align it with the ICAO TI. According to 
Fisher Scientific, it has made substantial 
investments to upgrade its computer 
classification program for shipment of 
hazardous materials using this small 
quantity exception. Fisher Scientific 
stated, ‘‘* * * to arbitrarily change the 
regulations merely to perform some 
form of ‘alignment’ with another 
organization’s regulations, even the 
ICAO TI, when such an alignment will 
neither improve safety nor facilitate 
commerce, we find unacceptable.’’ 

We concur with those commenters 
who stated that the limited quantity 
authorizations in the HMR should not 
be revised across-the-board to be 
consistent with the ICAO TI. However, 
we are proposing to eliminate an 
inadvertent provision of the HMR that 
allows the transportation of hazardous 
materials forbidden aboard aircraft to be 
transported aboard aircraft as either 
ORM–D material or small quantity 
material. In addition, we are proposing, 
for transportation by aircraft only, to 
adopt the ICAO TI provision that 
requires shipments of limited quantities 
to comply with the passenger aircraft 
net quantity limitation in the HMT. In 
this rulemaking we are proposing to 
amend all of the limited quantity 
sections of the HMR (e.g., § 173.150) by 
stating that, for transportation by 
aircraft, only hazardous materials 
authorized aboard passenger-carrying 
aircraft may be transported as a limited 
quantity. In addition, we are proposing 
to amend § 173.4 (small quantities) to 
limit those small quantity materials that 
can be transported aboard aircraft to 
those that are allowed aboard passenger-
carrying aircraft. We are also proposing, 
consistent with the ICAO Technical 
Instructions, to forbid the transportation 
of small quantities of hazardous 
materials in carry-on or checked 
baggage. 

3. Section 173.7 
We are proposing to move the 

exception that currently appears in 
§ 175.5(a)(2), related to an aircraft under 
the exclusive direction and control of a 
government, and move it to § 173.7. We 
are also proposing to modify the 
exception by making it an exception 
from the ‘‘subchapter’’ and not solely an 
exception from part 175. 

4. Section 173.217 
In the proposed revision of § 175.10, 

we would maintain the exception for 
dry ice in checked and carry-on baggage 

and move into the new proposed § 175.8 
the exception for dry ice in airline food 
service. However, in order to retain the 
2.3 kg (5.0 pounds) exception for the 
shipment of dry ice as cargo/freight, we 
are proposing to move this exception 
from § 175.10 to a new paragraph (f) in 
§ 173.217.

IV. Rulemaking Analysis and Notices 

A. Executive Order 12866 and DOT 
Regulatory Policies and Procedures 

This proposed rule, if adopted, would 
not be considered a significant 
regulatory action under section 3(f) of 
Executive Order 12866 and, therefore, 
was not subject to formal review by the 
Office of Management and Budget. This 
proposed rule is not considered 
significant under the Regulatory Policies 
and Procedures of the Department of 
Transportation (44 FR 11034). Due to 
the minimal economic impact of this 
proposed rulemaking, preparation of a 
regulatory evaluation is not warranted. 

B. Executive Order 13132 
This proposed rule has been analyzed 

in accordance with the principles and 
criteria contained in Executive Order 
13132 (‘‘Federalism’’). This proposed 
rule would preempt State, local, and 
Indian tribe requirements but does not 
propose any regulation that has 
substantial direct effects on the States, 
the relationship between the national 
government and the States, or the 
distribution of power and 
responsibilities among the various 
levels of government. Therefore, the 
consultation and funding requirements 
of Executive Order 13132 do not apply. 

The Federal hazardous materials 
transportation law, 49 U.S.C. 5101–
5127, contains an express preemption 
provision (49 U.S.C. 5125(b)) that 
preempts State, local, and Indian tribe 
requirements on the following subjects: 

(1) The designation, description, and 
classification of hazardous materials; 

(2) The packing, repacking, handling, 
labeling, marking, and placarding of 
hazardous materials; 

(3) The preparation, execution, and 
use of shipping documents related to 
hazardous materials and requirements 
related to the number, contents, and 
placement of those documents; 

(4) The written notification, 
recording, and reporting of the 
unintentional release in transportation 
of hazardous material; or 

(5) The design, manufacture, 
fabrication, marking, maintenance, 
recondition, repair, or testing of a 
packaging or container represented, 
marked, certified, or sold as qualified 
for use in transporting hazardous 
material. 
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This proposed rule addresses subject 
areas 2, 3, and 4 above. If adopted as 
final, this rule would preempt any state, 
local, or Indian tribe requirements 
concerning these subjects unless the 
non-Federal requirements are 
‘‘substantively the same’’ as the Federal 
requirements. This rule is necessary to 
update and clarify the hazardous 
materials transportation requirements 
by aircraft which will enhance future 
compliance. 

Federal hazardous materials 
transportation law provides at 
§ 5125(b)(2) that, if DOT issues a 
regulation concerning any of the 
covered subjects, DOT must determine 
and publish in the Federal Register the 
effective date of Federal preemption. 
The effective date may not be earlier 
than the 90th day following the date of 
issuance of the final rule and not later 
than two years after the date of issuance. 
RSPA proposes that the effective date of 
Federal preemption will be 90 days 
from publication of a final rule in this 
matter in the Federal Register. 

C. Executive Order 13175 

This proposed rule has been analyzed 
in accordance with the principles and 
criteria contained in Executive Order 
13175 (‘‘Consultation and Coordination 
with Indian Tribal Governments’’). 
Because this proposed rule does not 
have tribal implications and does not 
impose direct compliance costs, the 
funding and consultation requirements 
of Executive Order 13175 do not apply. 

D. Regulatory Flexibility Act 

The Regulatory Flexibility Act (5 
U.S.C. 601–611) requires each agency to 
analyze proposed regulations and assess 
their impact on small businesses and 
other small entities to determine 
whether the proposed rule is expected 
to have a significant impact on a 
substantial number of small entities. 
The provisions of this proposal would 
apply to aircraft operators. The Small 
Business Administration criterion 
specifies an aircraft operator/carrier is 
‘‘small’’ if it has 1,500 or fewer 
employees. For this rule, small entities 
are part 121 and part 135 aircraft 
operators/carriers approved to carry 
hazardous materials, with 1,500 or 
fewer employees. We identified 729 
aircraft operators/carriers meeting this 
standard. We estimated that the cost to 
the airline industry under this rule will 
be nominal. While maintaining safety, 
this proposed rule would relax certain 
requirements applicable to aircraft 
operators and would clarify existing 
provisions. Therefore, RSPA certifies 
that this proposed rule would not have 

a significant economic impact on a 
substantial number of small entities. 

E. Unfunded Mandates Reform Act of 
1995 

This proposed rule would not impose 
unfunded mandates under the 
Unfunded Mandates Reform Act of 
1995. It would not, if adopted, result in 
costs of $120.7 million or more, in the 
aggregate, to any of the following: State, 
local, or Native American tribal 
governments, or the private sector. 

F. Paperwork Reduction Act
RSPA believes that this proposed rule 

will not impose any new information 
collection burden. Section 1320.8(d), 
Title 5, Code of Federal Regulations 
requires that RSPA provide interested 
members of the public and affected 
agencies an opportunity to comment on 
information collection and 
recordkeeping requests. We currently 
have approved information collections 
under OMB No. 2137–0034, ‘‘Hazardous 
Materials Shipping Papers and 
Emergency Response Information’’ 
which expires April 30, 2006, and OMB 
No. 2137–0557, ‘‘Approvals for 
Hazardous Materials’’ which expires 
December 31, 2005. This notice 
identifies only editorial revisions 
proposed as section designation 
changes, to these approved information 
collections. RSPA will submit the 
revised information collection requests 
for editorial revisions as proposed 
changes in section designations to OMB 
for approval based on the requirements 
in this proposed rule. 

RSPA specifically requests comments 
on the information collection and 
recordkeeping burdens associated with 
developing, implementing, and 
maintaining these requirements for 
approval under this proposed rule. 

Requests for a copy of the information 
collection should be directed to Deborah 
Boothe or T. Glenn Foster, Office of 
Hazardous Materials Standards (DHM–
10), Research and Special Programs 
Administration, Room 8102, 400 
Seventh Street, SW., Washington, DC 
20590–0001, Telephone (202) 366–8553. 

Written comments should be 
addressed to the Docket Management 
System as identified in the ADDRESSES 
section of this rulemaking. Comments 
should be received prior to the close of 
the comment period identified in the 
DATES section of this rulemaking. In 
addition, you may submit comments 
specifically related to the information 
collection burden to the RSPA Desk 
Officer, Office of management and 
Budget (OMB) at fax number, (202) 395–
6974. Under the Paperwork Reduction 
Act of 1995, no person is required to 

respond to or comply with an 
information collection requirement 
unless it displays a valid OMB control 
number. 

G. Regulation Identifier Number (RIN) 

A regulation identifier number (RIN) 
is assigned to each regulatory action 
listed in the Unified Agenda of Federal 
Regulations. The Regulatory Information 
Service Center publishes the Unified 
Agenda in April and October of each 
year. The RIN number contained in the 
heading of this document may be used 
to cross-reference this action with the 
Unified Agenda. 

H. Environmental Assessment 

The National Environmental Policy 
Act of 1969 (NEPA), as amended (42 
U.S.C. 4321–4347), requires Federal 
agencies to consider the consequences 
of major Federal actions and prepare a 
detailed statement on actions 
significantly affecting the quality of the 
human environment. There are no 
significant environmental impacts 
associated with this proposed rule. 
RSPA proposes changes to the 
requirements in the HMR on the 
transportation of hazardous materials by 
aircraft. The purpose of this rulemaking 
is to modify or clarify requirements to 
promote safer transportation practices; 
promote compliance and enforcement; 
eliminate unnecessary regulatory 
requirements; convert certain 
exemptions into regulations of general 
applicability; finalize outstanding 
petitions for rulemaking; facilitate 
international commerce; and make these 
requirements easier to understand. 
Interested parties are invited to review 
the Preliminary Environmental 
Assessment available in the docket and 
to comment on what environmental 
impact, if any, the proposed regulatory 
changes would have. 

I. Privacy Act 

Anyone is able to search the 
electronic form all comments received 
into any of our dockets by the name of 
the individual submitting the comments 
(or signing the comment, if submitted 
on behalf of an association, business, 
labor union, etc.). You may review 
DOT’s complete Privacy Act Statement 
in the Federal Register published on 
April 11, 2000 (Volume 65, Number 70; 
Pages 19477–78) or you may visit
http://dms.dot.gov.

List of Subjects 

49 CFR Part 171 

Exports, Hazardous materials 
transportation, Hazardous waste, 
Imports, Incorporation by reference, 
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Reporting and recordkeeping 
requirements. 

49 CFR Part 172 

Education, Hazardous materials 
transportation, Hazardous waste, 
Labeling, Markings, Packaging and 
containers, Reporting and recordkeeping 
requirements. 

49 CFR Part 173 

Hazardous materials transportation, 
Packaging and containers, Radioactive 
materials, Reporting and recordkeeping 
requirements, Uranium. 

49 CFR Part 175 

Air carriers, Hazardous materials 
transportation, Radioactive materials, 
Reporting and recordkeeping 
requirements.

In consideration of the foregoing, 49 
CFR chapter I would be amended as 
follows:

PART 171—GENERAL INFORMATION, 
REGULATIONS, AND DEFINITIONS 

1. The authority citation for part 171 
continues to read as follows:

Authority: 49 U.S.C. 5101–5127, 44701; 49 
CFR 1.45 and 1.53; Pub. L. 101–410 section 
4 (28 U.S.C. 2641 note); Pub. L. 104–134, 
section 31001.

2. In § 171.8, the definition of 
‘‘research’’ is revised to read as follows:

§ 171.8 Definitions and abbreviations.

* * * * *
Research means investigation or 

experimentation aimed at the discovery 
of new theories or laws and the 
discovery and interpretation of facts or 
revision of accepted theories or laws in 
the light of new facts. Research does not 
include the application of existing 
technology to industrial endeavors.
* * * * *

PART 172—HAZARDOUS MATERIALS 
TABLE, SPECIAL PROVISIONS, 
HAZARDOUS MATERIALS 
COMMUNICATIONS, EMERGENCY 
RESPONSE INFORMATION, AND 
TRAINING REQUIREMENTS 

3. The authority citation for part 172 
continues to read as follows:

Authority: 49 U.S.C. 5101–5127; 49 CFR 
1.53.

§ 172.101 [Amended] 

4. In § 172.101, in the Hazardous 
Materials Table, the heading for column 
(9) is revised to read ‘‘(9) Quantity 
limitations (see §§ 173.27 and 175.75)’’. 

5. In § 172.101, the Hazardous 
Materials Table, the entry in column (7) 
for Air, compressed is revised by adding 

‘‘A59’’, and, the entry in column (8A) is 
revised by adding ‘‘307’’. 

6. In § 172.101, the Hazardous 
Materials Table, the entry in column (7) 
for Nitrogen, compressed is revised by 
adding ‘‘A59’’, and, the entry in column 
(8A) is revised by adding ‘‘307’’. 

7. In § 172.101, the Hazardous 
Materials Table, the column (2) is 
revised by adding the entry ‘‘Tires and 
tire assemblies, see Air, compressed or 
Nitrogen, compressed’’. 

8. In § 172.102, in paragraph (c)(2), 
special provision ‘‘A59’’ is added to 
read as follows:

§ 172.102 Special Provisions

* * * * *
(c) * * * 
(2) * * * 

Code/Special Provisions

* * * * *
A59 A tire assembly with a 

serviceable tire is not subject to the 
requirements of this subchapter 
provided the tire is not inflated to a 
gauge pressure exceeding the maximum 
rated pressure for that tire, and the tire 
(including valve assemblies) is 
protected from damage during transport. 
A tire or tire assembly which is 
unserviceable or damaged is forbidden 
from air transport; however, a damaged 
tire is not subject to the requirements of 
this subchapter if it is completely 
deflated.
* * * * *

PART 173–SHIPPERS—GENERAL 
REQUIREMENTS FOR SHIPMENTS 
AND PACKAGINGS 

9. The authority citation for part 173 
continues to read as follows:

Authority: 49 U.S.C. 5101–5127, 44701; 49 
CFR 1.45, 1.53.

10. In § 173.4, paragraph (a)(9) and 
(a)(10) are redesignated as paragraphs 
(a)(10) and (a)(11) respectively and new 
paragraph (a)(9) is added to read as 
follows:

§ 173.4 Small quantity exceptions. 

(a) * * * 
(9) For transportation by aircraft: 
(i) The hazardous material must be 

authorized to be carried aboard 
passenger-carrying aircraft; 

(ii) The hazardous material is not 
authorized to be carried in checked or 
carry-on baggage.
* * * * *

11. In § 173.7, the section heading is 
revised and a new paragraph (f) is added 
to read as follows:

§ 173.7 Government operations and 
materials. 

* * * * *
(f) The requirements of this 

subchapter do not apply to shipments of 
hazardous materials carried aboard an 
aircraft that is not owned by a 
government or engaged in carrying 
persons or property for commercial 
purposes, but is under the exclusive 
direction and control of the government 
for a period of not less than 90 days as 
specified in a written contract or lease. 
An aircraft is under the exclusive 
direction and control of a government 
when the government exercises 
responsibility for: 

(i) Approving crew members and 
determining that they are qualified to 
operate the aircraft; 

(ii) Determining the airworthiness and 
directing maintenance of the aircraft; 
and 

(iii) Dispatching the aircraft, 
including the times of departure, 
airports to be used, and type and 
amount of cargo to be carried.

12. In § 173.27, in paragraph (a), the 
second sentence is revised to read as 
follows:

§ 173.27 General requirements for 
transportation by aircraft. 

(a) * * * Unless the material is 
otherwise excepted from the 
performance packaging requirements in 
subpart E of this part, a packaging 
containing a Packing Group III material 
that has a subsidiary risk of Division 
4.1, 4.2, 4.3, 5.1 or Class 8 must meet 
the Packing Group II performance level 
when offered or intended for 
transportation by aircraft.
* * * * *

13. In § 173.63, the introductory text 
in paragraph (b)(1), is revised to read as 
follows:

§ 173.63 Packaging exceptions.

* * * * *
(b) * * * 
(1) Cartridges, small arms, and 

cartridges power devices (which are 
used to project fastening devices) which 
have been classed as a Division 1.4S 
explosive may be reclassed, offered for 
transportation, and transported as ORM-
D material when packaged in 
accordance with paragraph (b)(2) of this 
section. For transportation by aircraft, 
the package must also comply with the 
applicable requirements of § 173.27 of 
this subchapter. Such transportation is 
excepted from the requirements of 
subparts E (Labeling) and F (Placarding) 
of part 172 of this subchapter. 
Cartridges, small arms, and cartridges 
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power devices that may be shipped as 
ORM-D material is limited to:
* * * * *

14. In § 173.150, the introductory text 
in paragraph (b) is revised to read as 
follows:

§ 173.150 Exceptions for Class 3 
(flammable) and combustible liquids.
* * * * *

(b) Limited quantities. Limited 
quantities of flammable liquids (Class 3) 
and combustible liquids are excepted 
from labeling requirements, unless 
offered for transportation or transported 
by aircraft, and the specification 
packaging requirements of this 
subchapter when packaged in 
combination packagings according to 
this paragraph. For transportation by 
aircraft, the package must also comply 
with the applicable requirements of 
§ 173.27 of this subchapter; the net 
quantity per package may not exceed 
the quantity specified in column (9A) of 
the Hazardous Materials Table in 
§ 172.101 of this subchapter; and only 
hazardous materials authorized aboard 
passenger-carrying aircraft may be 
transported as a limited quantity. In 
addition, shipments of limited 
quantities are not subject to subpart F 
(Placarding) of part 172 of this 
subchapter. Each package must conform 
to the packaging requirements of 
subpart B of this part and may not 
exceed 30 kg (66 pounds) gross weight. 
The following combination packagings 
are authorized:
* * * * *

15. In § 173.151, the introductory text 
in paragraphs (b) and (d) is revised to 
read as follows:

§ 173.151 Exceptions for Class 4.
* * * * *

(b) Limited quantities of Division 4.1 
flammable solids. Limited quantities of 
flammable solids (Division 4.1) in 
Packing Groups II and III are excepted 
from labeling, unless offered for 
transportation or transported by aircraft, 
and the specification packaging 
requirements of this subchapter when 
packaged in combination packagings 
according to this paragraph. For 
transportation by aircraft, the package 
must also comply with the applicable 
requirements of § 173.27 of this 
subchapter; the net quantity per package 
may not exceed the quantity specified in 
column (9A) of the Hazardous Materials 
Table in § 172.101 of this subchapter; 
and only hazardous materials 
authorized aboard passenger-carrying 
aircraft may be transported as a limited 
quantity. In addition, shipments of 
limited quantities are not subject to 
subpart F (Placarding) of part 172 of this 

subchapter. Each package must conform 
to the packaging requirements of 
subpart B of this part and may not 
exceed 30 kg (66 pounds) gross weight. 
The following combination packagings 
are authorized: 

(d) Limited quantities of Division 4.3 
(dangerous when wet) material. Limited 
quantities of Division 4.3 (dangerous 
when wet) solids in Packing Groups II 
and III are excepted from labeling, 
unless offered for transportation or 
transported by aircraft, and the 
specification packaging requirements of 
this subchapter when packaged in 
combination packagings according to 
this paragraph. For transportation by 
aircraft, the package must also comply 
with the applicable requirements of 
§ 173.27 of this subchapter; the net 
quantity per package may not exceed 
the quantity specified in column (9A) of 
the Hazardous Materials Table in 
§ 172.101 of this subchapter; and only 
hazardous materials authorized aboard 
passenger-carrying aircraft may be 
transported as a limited quantity. In 
addition, shipments of limited 
quantities are not subject to subpart F 
(Placarding) of part 172 of this 
subchapter. Each package must conform 
to the packaging requirements of 
subpart B of this part and may not 
exceed 30 kg (66 pounds) gross weight. 
The following combination packagings 
are authorized:
* * * * *

16. In § 173.152, the introductory text 
in paragraph (b) is revised to read as 
follows:

§ 173.152 Exceptions for Division 5.1 
(oxidizers) and Division 5.2 (organic 
peroxides).
* * * * *

(b) Limited quantities. Limited 
quantities of oxidizers (Division 5.1) in 
Packing Groups II and III and organic 
peroxides (Division 5.2) are excepted 
from labeling, unless offered for 
transportation or transported by aircraft, 
and the specification packaging 
requirements of this subchapter when 
packaging in combination packagings 
according to this paragraph. For 
transportation by aircraft, the package 
must also comply with the applicable 
requirements of § 173.27 of this 
subchapter; the net quantity per package 
may not exceed the quantity specified in 
column (9A) of the Hazardous Materials 
Table in § 172.101 of this subchapter; 
and only hazardous materials 
authorized aboard passenger-carrying 
aircraft may be transported as a limited 
quantity. In addition, shipments of these 
limited quantities are not subject to 
subpart F of part 172 (Placarding) of this 
subchapter. Each package must conform 

to the packaging requirements of 
subpart B of this part and may not 
exceed 30 kg (66 pounds) gross weight. 
The following combination packagings 
are authorized. 

17. In § 173.153, the introductory text 
in paragraph (b) is revised to read as 
follows:

§ 173.153 Exceptions for Division Class 
6.1 (poisonous materials).
* * * * *

(b) Limited quantities of Division 6.1 
materials. The exceptions in this 
paragraph do not apply to poison-by-
inhalation materials limited quantities 
of poisonous materials (Division 6.1) in 
Packing Group III are excepted from the 
specification packaging requirements of 
this subchapter when packaged in 
combination packagings according to 
this paragraph. For transportation by 
aircraft, the package must also comply 
with the applicable requirements of 
§ 173.27 of this subchapter; the net 
quantity per package may not exceed 
the quantity specified in column (9A) of 
the Hazardous Materials Table in 
§ 172.101 of this subchapter; and only 
hazardous materials authorized aboard 
passenger-carrying aircraft may be 
transported as a limited quantity. In 
addition, shipments of these limited 
quantities are not subject to subpart F of 
part 172 (Placarding) of this subchapter. 
Each package must conform to the 
packaging requirements of subpart B of 
this part and may not exceed 30 kg (66 
pounds) gross weight. The following 
combination packagings are authorized:
* * * * *

18. In § 173.154, the introductory text 
in paragraph (b) is revised to read as 
follows:

§ 173.154 Exceptions for Class 8 
(corrosive materials).

* * * * *
(b) Limited quantities. Limited 

quantities of corrosive materials (Class 
8) in Packing Groups II and III are 
excepted from labeling, unless offered 
for transportation or transported by 
aircraft, and the specification packaging 
requirements of this subchapter when 
packaged in combination packagings 
according to this paragraph. For 
transportation by aircraft, the package 
must also comply with the applicable 
requirements of § 173.27 of this 
subchapter; the net quantity per package 
may not exceed the quantity specified in 
column (9A) of the Hazardous Materials 
Table in § 172.101 of this subchapter; 
and only hazardous materials 
authorized aboard passenger-carrying 
aircraft may be transported as a limited 
quantity. In addition, shipments of these 
limited quantities are not subject to 
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subpart F (Placarding) of part 172 of this 
subchapter. Each package must conform 
to the packaging requirements of 
subpart B of this part and may not 
exceed 30 kg (66 pounds) gross weight. 
The following combination packagings 
are authorized:
* * * * *

19. In § 173.155, the introductory text 
in paragraph (b) is revised to read as 
follows:

§ 173.155 Exceptions for Class 9 
(miscellaneous hazardous materials).

* * * * *
(b) Limited quantities. Limited 

quantities of miscellaneous hazardous 
materials (Class 9) are excepted from 
labeling, unless offered for 
transportation or transported by aircraft, 
and the specification packaging 
requirements of this subchapter when 
packaged in combination packagings 
according to this paragraph. For 
transportation by aircraft, the package 
must also comply with the applicable 
requirements of § 173.27 of this 
subchapter; the net quantity per package 
may not exceed the quantity specified in 
column (9A) of the Hazardous Materials 
Table in § 172.101 of this subchapter; 
and only hazardous materials 
authorized aboard passenger-carrying 
aircraft may be transported as a limited 
quantity. In addition, shipments of these 
limited quantities are not subject to 
subpart F (Placarding) of part 172 of this 
subchapter. Each package must conform 
to the packaging requirements of 
subpart B of this part and may not 
exceed 30 kg (66 pounds) gross weight. 
The following combination packagings 
are authorized:
* * * * *

20. In § 173.217, a new paragraph (f) 
is added to read as follows:

§ 173.217 Carbon dioxide, solid (dry ice).

* * * * *
(f) Carbon dioxide, solid (dry ice), 

when offered or transported by aircraft, 
in quantities not exceeding 2.3 kg (5.07 
pounds) per package and used as a 
refrigerant for the contents of the 
package is excepted from all other 
requirements of this subchapter if the 
requirements of paragraphs (a) and (d) 
of this section are complied with and 
the package is marked ‘‘Carbon dioxide, 
sold’’ or ‘‘Dry ice’’, marked with the 
name of the contents being cooled, and 
marked with the net weight of the dry 
ice or an indication that the net weight 
is 2.3 kg (5.0 pounds) or less. 

21. In § 173.220, paragraph (b)(4)(iii) 
is revised to read as follows:

§ 173.220 Internal combustion engines, 
self-propelled vehicles, mechanical 
equipment containing internal combustion 
engines, and battery powered vehicles or 
equipment.

* * * * *
(b) * * * 
(4) * * * 
(iii) For transportation by aircraft, 

when carried in aircraft designed or 
modified for vehicle ferry operations 
and when all of the following 
conditions are met: 

(A) Authorization for this type of 
operation has been given by the 
appropriate authority in the government 
of the country in which the aircraft is 
registered; 

(B) Each vehicle is secured in an 
upright position; 

(C) Each fuel tank is filled in a 
manner and only to a degree that will 
preclude spillage of fuel during loading, 
unloading, and transportation; and 

(D) Each area or compartment in 
which a self-propelled vehicle is being 
transported is suitably ventilated to 
prevent the accumulation of fuel vapors. 

22. In § 173.306, the introductory text 
in paragraphs (a), (b), and (h) is revised 
to read as follows:

§ 173.306 Limited quantities of 
compressed gases.

* * * * *
(a) Limited quantities of compressed 

gases for which exceptions are 
permitted as noted by reference to this 
section in § 172.101 of this subchapter 
are excepted from labeling, except when 
offered for transportation or transported 
by air, and, unless required as a 
condition of the exception, and 
specification packaging requirements of 
this subchapter when packaged in 
accordance with the following 
paragraphs. For transportation by 
aircraft, the package must also comply 
with the applicable requirements of 
§§ 172.402(c) and 173.27 of this 
subchapter; the net quantity per package 
may not exceed the quantity specified in 
column (9A) of the Hazardous Materials 
Table in § 172.101 of this subchapter; 
and only hazardous materials 
authorized aboard passenger-carrying 
aircraft may be transported as a limited 
quantity. In addition, shipments are not 
subject to subpart F (Placarding) of part 
172 of this subchapter, to part 174 of 
this subchapter except § 174.24 and to 
part 177 of this subchapter except 
§ 177.817. Each package may not exceed 
30 kg (66 pounds) gross weight. 

The following is authorized:
* * * * *

(b) Exceptions for foodstuffs, soap, 
biologicals, electronic tubes, and 
audible fire alarm systems. Limited 

quantities of compressed gases, (except 
Division 2.3 gases) for which exceptions 
are provided as indicated by reference 
to this section in § 172.101 of this 
subchapter, when accordance with one 
of the following paragraphs are excepted 
from labeling, except when offered for 
transportation or transported by aircraft, 
and the specification packaging 
requirements of this subchapter. For 
transportation by aircraft, the package 
must comply with the applicable 
requirements of §§ 172.402(c) and 
173.27 of this subchapter; the net 
quantity per package may not exceed 
the quantity specified in column (9A) of 
the Hazardous Materials Table in 
§ 172.101 of this subchapter; and only 
hazardous materials authorized aboard 
passenger-carrying aircraft may be 
transported as a limited quantity. In 
addition, shipments are not subject to 
subpart F (Placarding) of part 172 of this 
subchapter, to part 174 of this 
subchapter, except § 174.24 and to part 
177 of this subchapter, except § 177.817. 
Special exceptions for shipment of 
certain compressed gases in the ORM–
D class are provided in paragraph (h) of 
this section. 

The following are authorized:
* * * * *

(h) A limited quantity which 
conforms to the provisions of 
paragraphs (a)(1), (a)(3), or (b) of this 
section and is a ‘‘Consumer 
Commodity’’ as defined in § 171.8 of 
this subchapter, may be renamed 
‘‘Consumer Commodity’’ and reclassed 
as ‘‘ORM–D’’ material. For 
transportation by aircraft, only 
hazardous materials authorized aboard 
passenger-carrying aircraft may be 
renamed ‘‘Consumer Commodity’’ and 
reclassed ‘‘ORM–D.’’ Each package may 
not exceed 30 kg (66 pounds) gross 
weight. In addition to the exceptions 
provided by paragraphs (a) and (b) of 
this section: 

23. In § 173.307, paragraph (a)(2) is 
revised to read as follows:

§ 173.307 Exceptions for compressed 
gases.

* * * * *
(a) * * * 
(2) Tires when inflated to pressures 

not greater than their rated inflation 
pressures. For transportation by air, tires 
and tire assemblies must meet the 
conditions in special provision A59 of 
§ 172.102 of this subchapter.

PART 175—CARRIAGE BY AIRCRAFT 

24. Part 175 is revised to read as 
follows:
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PART 175—CARRIAGE BY AIRCRAFT

Subpart A—General Information and 
Regulations 
Sec. 
175.1 Purpose, scope and applicability. 
175.3 Unacceptable hazardous materials 

shipments. 
175.8 Exceptions for operator equipment 

and supplies. 
175.9 Exceptions for special aircraft 

operations. 
175.10 Exceptions for passengers and 

crewmembers. 
175.20 Compliance and training. 
175.25 Notification at air passenger 

facilities of hazardous materials 
restrictions. 

175.26 Notification at cargo facilities of 
hazardous materials requirements. 

175.30 Inspecting shipments. 
175.31 Reports of discrepancies. 
175.33 Shipping paper and notification of 

pilot-in-command.

Subpart B—Loading, Unloading and 
Handling 
175.75 Quantity limitations and cargo 

location. 
175.78 Stowage compatibility of cargo. 
175.88 Inspection, orientation and securing 

of packages of hazardous materials. 
175.90 Damaged shipments.

Subpart C—Specific Regulations Applicable 
According to Classification of Material 
175.310 Transportation of flammable liquid 

fuel; aircraft only means of 
transportation. 

175.501 Special requirements for oxidizers 
and compressed oxygen. 

175.630 Special requirements for Division 
6.1 and Division 6.2 material. 

175.700 Special limitations and 
requirements for Class 7 materials. 

175.701 Separation distance requirements 
for packages containing Class 7 
(radioactive) materials in passenger-
carrying aircraft. 

175.702 Separation distance requirements 
for packages containing Class 7 
(radioactive) materials in cargo aircraft. 

175.703 Other special requirements for the 
acceptance and carriage of packages 
containing Class 7 materials. 

175.704 Plutonium shipments. 
175.705 Inspecting for radioactive 

contamination and incidents involving 
radioactive contamination.

Authority: 49 U.S.C. 5101–5127, 44701; 49 
CFR 1.45 and 1.53.

Subpart A—General Information and 
Regulations

§ 175.1 Purpose, scope and applicability. 
(a) This part prescribes requirements 

that apply to the transportation of 
hazardous materials in commerce 
aboard (including attached to or 
suspended from) aircraft. The 
requirements in this part are in addition 
to other requirements contained in parts 
171, 172, 173, 178, and 180 of this 
subchapter.

(b) This part applies to the offering, 
acceptance, and transportation of 
hazardous materials in commerce by 
aircraft to, from, or within the United 
States, and to any aircraft of United 
States registry anywhere in air 
commerce. This subchapter applies to 
any person who performs, attempts to 
perform, or is required to perform any 
function subject to this subchapter, 
including— 

(1) Air carriers, indirect air carriers, 
and freight forwarders and their flight 
and non-fight employees, agents, 
subsidiary and contract personnel 
(including cargo, passenger and baggage 
acceptance, handling, loading and 
unloading personnel); and 

(2) Air passengers that carry any 
hazardous material on their person or in 
their carry-on or checked baggage. 

(c) The requirements of this 
subchapter do not apply to shipments of 
hazardous materials carried aboard an 
aircraft that is not owned by a 
government or engaged in carrying 
persons or property for commercial 
purposes, but is under the exclusive 
direction and control of the government 
for a period of not less than 90 days as 
specified in a written contract or lease. 
An aircraft is under the exclusive 
direction and control of a government 
when the government exercises 
responsibility for: 

(i) Approving crew members and 
determining that they are qualified to 
operate the aircraft; 

(ii) Determining the airworthiness and 
directing maintenance of the aircraft; 
and 

(iii) Dispatching the aircraft, 
including the times of departure, 
airports to be used, and type and 
amount of cargo to be carried.

§ 175.3 Unacceptable hazardous materials 
shipments. 

A hazardous material that is not 
prepared for shipment in accordance 
with this subchapter may not be offered 
or accepted for transportation or 
transported aboard an aircraft.

§ 175.8 Exceptions for operator equipment 
and supplies. 

(a) This subchapter does not apply to 
hazardous materials that are required for 
the propulsion of the aircraft, required 
for the operation of aircraft equipment, 
or required aboard an aircraft in 
accordance with the applicable 
airworthiness requirements and 
operating regulations. 

(b) Items of replacement (spares, 
company material (COMAT) for 
hazardous materials described in 
paragraph (a) of this section must be 
transported in accordance with this 

subchapter. When an operator 
transports its own replacement items, 
the following exceptions apply: 

(1) In place of required packagings, 
packagings specifically designed for the 
transport of aircraft spares and supplies 
may be used, provided such packagings 
provide at least an equivalent level of 
protection to those that would be 
required by this subchapter. 

(2) Aircraft batteries are not subject to 
quantity limitations such as those 
provided in § 172.101 or § 175.75(a) of 
this subchapter. 

(c) This subchapter does not apply to 
oxygen, or any hazardous material used 
for the generation of oxygen, for medical 
use by a passenger, which is furnished 
by the aircraft operator in accordance 
with 14 CFR 121.574 or 135.91. For the 
purposes of this paragraph, an aircraft 
operator that does not hold a certificate 
under 14 CFR parts 121 or 135 may 
apply this exception in conformance 
with 14 CFR 121.574 or 135.91 in the 
same manner as required for a certificate 
holder. 

(d) This subchapter does not apply to 
dry ice (carbon dioxide, solid) intended 
for use by the operator in food and 
beverage service aboard the aircraft. 

(e) This subchapter does not apply to 
alcoholic beverages, perfumes, colognes, 
and liquefied gas lighters carried aboard 
a passenger-carrying aircraft by the 
operator for use or sale on the aircraft. 
Liquefied gas lighters must be examined 
by the Bureau of Explosives and 
approved by the Associate 
Administrator.

§ 175.9 Exceptions for special aircraft 
operations. 

This subchapter does not apply to the 
following materials used for special 
aircraft operations when applicable 
FAA operator requirements have been 
met, including training operator 
personnel on the proper handling and 
stowage of the hazardous materials 
carried: 

(a) Hazardous materials loaded and 
carried in hoppers or tanks of aircraft 
certificated for use in aerial seeding, 
dusting spraying, fertilizing, crop 
improvement, or pest control, to be 
dispensed during such an operation. 

(b) Parachute activation devices, 
lighting equipment, oxygen cylinders, 
flotation devices, smoke grenades, 
flares, or similar devices carried during 
a parachute operation. 

(c) Smoke grenades, flares, and 
pyrotechnic devices affixed to aircraft 
during any flight conducted as part of a 
scheduled air show or exhibition of 
aeronautical skill. The aircraft may not 
carry any persons other than required 
flight crewmembers. The affixed 
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installation accommodating the smoke 
grenades, flares, or pyrotechnic devices 
on the aircraft must be approved for its 
intended use by the FAA Flight 
Standards District Office having 
responsibility for that aircraft. 

(d) Hazardous materials that are 
carried and used during dedicated air 
ambulance, fire fighting, or search and 
rescue operations. 

(e) A transport incubator unit 
necessary to protect life or an organ 
preservation unit necessary to protect 
human organs, carried in the aircraft 
cabin, provided: 

(i) The compressed gas used to 
operate the unit is in an authorized DOT 
specification cylinder and is marked, 
labeled, filled, and maintained as 
prescribed by this subchapter; 

(ii) Each battery used is of the 
nonspillable type; 

(iii) The unit is constructed so that 
valves, fittings, and gauges are protected 
from damage; 

(iv) The pilot-in-command is advised 
when the unit is on board, and when it 
is intended for use; 

(v) The unit is accompanied by a 
person qualified to operate it; 

(vi) The unit is secured in the aircraft 
in a manner that does not to restrict 
access to or use of any required 
emergency or regular exit or of the aisle 
in the passenger compartment; and, 

(vii) Smoking within 3 m (10 feet) of 
the unit is prohibited. 

(f) Hazardous materials which are 
loaded and carried on or in cargo only 
aircraft, and which are to be dispensed 
or expended during flight for weather 
control, environmental restoration or 
protection, forest preservation and 
protection, fire fighting and prevention, 
flood control, or avalanche control 
purposes, when the following 
requirements are met: 

(1) Operations may not be conducted 
over densely populated areas, in a 
congested airway, or near any airport 
where carrier passenger operations are 
conducted. 

(2) Each operator shall prepare and 
keep current a manual containing 
operational guidelines and handling 
procedures, for the use and guidance of 
flight, maintenance, and ground 
personnel concerned in the dispensing 
or expending of hazardous materials. 
The manual must be approved by the 
FAA Principal Operations Inspector 
assigned to the operator. 

(3) No person other than a required 
flight crewmember, FAA inspector, or 
person necessary for handling or 
dispensing the hazardous material may 
be carried on the aircraft. 

(4) The operator of the aircraft must 
have advance permission from the 

owner of any airport to be used for the 
dispensing or expending operation.

(5) When dynamite and blasting caps 
are carried for avalanche control flights, 
the explosives must be handled by, and 
at all times be under the control of, a 
qualified blaster. When required by a 
State or local authority, the blaster must 
be licensed and the State or local 
authority must be identified in writing 
to the FAA Principal Operations 
Inspector assigned to the operator.

§ 175.10 Exceptions for passengers and 
crewmembers. 

(a) This subchapter does not apply to 
the following hazardous materials when 
carried by aircraft passengers or 
crewmembers provided the 
requirements of this section are met: 

(1)(i) Non-radioactive medicinal and 
toilet articles for personal use (including 
aerosols) carried in carry-on and 
checked baggage; 

(ii) Other aerosols in Div. 2.2 
(nonflammable gas) with no subsidiary 
risk carried in checked baggage only; 
and 

(iii) The aggregate quantity of these 
hazardous materials carried by each 
person may not exceed 2 kg (70 ounces) 
by mass or 2 L (68 fluid ounces) by 
volume and the capacity of each 
container may not exceed 0.5 kg (18 
ounces) by mass or 500 ml (17 fluid 
ounces) by volume. 

(2) Safety matches or a lighter 
intended for use by an individual when 
carried on one’s person or in carry-on 
baggage only. Lighter fuel, lighter refills, 
and lighters containing unabsorbed 
liquid fuel (other than liquefied gas) are 
not permitted on one’s person or in 
carry-on or checked baggage. 

(3) Implanted medical devices in 
humans or animals that contain 
hazardous materials, such as a heart 
pacemaker containing Class 7 
(radioactive) material or lithium 
batteries; and radiopharmaceuticals that 
have been injected or ingested. 

(4) Alcoholic beverages containing: 
(i) Not more than 24% alcohol by 

volume; or 
(ii) More than 24% and not more than 

70% alcohol by volume when in 
unopened retail packagings not 
exceeding 5 liters (1.3 gallons) carried in 
carry-on or checked baggage, with a 
total net quantity per person of 5 liters 
(1.3) gallons for such beverages. 

(5) Perfumes and colognes purchased 
through duty-free sales and carried in 
carry-on baggage. 

(6) Hair curlers (curling irons) 
containing a hydrocarbon gas such as 
butane, no more than one per person, in 
carry-on or checked baggage. The safety 
cover must be securely fitted over the 

heating element. Gas refills for such 
curlers are not permitted in carry-on or 
checked baggage. 

(7) A small medical or clinical 
mercury thermometer for personal use, 
when carried in a protective case in 
carry-on or checked baggage. 

(8) Small arms ammunition for 
personal use, up to 5 kg (11 pounds) per 
person in checked baggage only, if 
securely packed in boxes or other 
packagings specifically designed to 
carry small amounts of ammunition. 
Ammunition clips and magazines must 
also be securely boxed. This paragraph 
does not apply to persons traveling 
under the provisions of 49 CFR 
1544.219. 

(9) One self-defense spray (see § 171.8 
of this subchapter), not exceeding 118 
mL (4 fluid ounces) by volume, that 
incorporates a positive means to prevent 
accidental discharge may be carried in 
checked baggage only. 

(10) Dry ice (carbon dioxide, solid), 
not to exceed 2 kg (4.4 pounds) per 
person, in carry-on or checked baggage, 
when used to protect perishables. The 
packaging must permit the release of 
carbon dioxide gas. For checked 
baggage, the package must be marked 
‘‘DRY ICE’’ or ‘‘CARBON DIOXIDE, 
SOLID’’ and must be marked with the 
net weight of dry ice or an indication 
that the net weight is 2 kg (4.4 pounds) 
or less. 

(11) A self-inflating life jacket fitted 
with no more than two small gas 
cartridges (containing no hazardous 
material other than a Div. 2.2 gas) for 
inflation purposes plus no more than 
two spare cartridges. The lifejacket and 
spare cartridges may be carried in carry-
on or checked baggage, with the 
approval of the aircraft operator. 

(12) Small gas cylinders (containing 
no hazardous material other than a Div. 
2.2 gas) worn for the operation of 
mechanical limbs and, in carry-on and 
checked baggage, spare cylinders of a 
similar size for the same purpose in 
sufficient quantities to ensure an 
adequate supply for the duration of the 
journey. 

(13) A mercury barometer or 
thermometer carried as carry-on 
baggage, by a representative of a 
government weather bureau or similar 
official agency, provided that individual 
advises the operator of the presence of 
the barometer or thermometer in his 
baggage. The barometer or thermometer 
must be packaged in a strong packaging 
having a sealed inner liner or bag of 
strong, leak proof and puncture-resistant 
material impervious to mercury, which 
will prevent the escape of mercury from 
the package in any position. 

VerDate jul<14>2003 18:19 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00020 Fmt 4701 Sfmt 4702 E:\FR\FM\10NOP3.SGM 10NOP3



65313Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Proposed Rules 

(14) Electrically powered heat-
producing articles (e.g., battery-operated 
equipment such as diving lamps and 
soldering equipment), which, if 
accidentally activated, will generate 
extreme heat and can cause fire, as 
carry-on baggage only and with the 
approval of the operator of the aircraft. 
The heat-producing component, or the 
energy source, must be removed to 
prevent unintentional functioning 
during transport. 

(15) A wheelchair or other battery-
powered mobility aid equipped with a 
nonspillable battery, when carried as 
checked baggage, provided that— 

(i) The battery meets the provisions of 
§ 173.159(d) for nonspillable batteries; 

(ii) Visual inspection including 
removal of the battery, where necessary, 
reveals no obvious defects (removal of 
the battery from the housing should be 
performed by qualified airline personnel 
only); 

(iii) The battery is disconnected and 
terminals are insulated to prevent short 
circuits; and 

(iv) The battery is securely attached to 
the wheelchair or mobility aid, is 
removed and placed in a strong, rigid 
packaging that is marked 
‘‘NONSPILLABLE BATTERY’’ (unless 
fully enclosed in a rigid housing that is 
properly marked), or is handled in 
accordance with paragraph (a)(17)(iv) of 
this section. 

(16) A wheelchair or other battery-
powered mobility aid equipped with a 
spillable battery, when carried as 
checked baggage, provided that— 

(i) Visual inspection including 
removal of the battery, where necessary, 
reveals no obvious defects (however, 
removal of the battery from the housing 
should be performed by qualified airline 
personnel only); 

(ii) The battery is disconnected and 
terminals are insulated to prevent short 
circuits; 

(iii) The pilot-in-command is advised, 
either orally or in writing, prior to 
departure, as to the location of the 
battery aboard the aircraft; and 

(iv) The wheelchair or mobility aid is 
loaded, stowed, secured and unloaded 
in an upright position or the battery is 
removed, the wheelchair or mobility aid 
is carried as checked baggage without 
further restriction, and the removed 
battery is carried in a strong, rigid 
packaging under the following 
conditions: 

(A) The packaging must be leak-tight 
and impervious to battery fluid. An 
inner liner may be used to satisfy this 
requirement if there is absorbent 
material placed inside of the liner and 
the liner has a leakproof closure;

(B) The battery must be protected 
against short circuits, secured upright in 
the packaging, and be packaged with 
enough compatible absorbent material 
to completely absorb liquid contents in 
the event of rupture of the battery; and 

(C) The packaging must be labeled 
with a CORROSIVE label, marked to 
indicate proper orientation, and marked 
with the words ‘‘Battery, wet, with 
wheelchair.’’ 

(b) The exceptions provided in 
paragraph (a) of this section also apply 
to aircraft operators when transporting 
passenger or crewmember baggage that 
has been separated from the passenger 
or crewmember, including transfer to 
another carrier for transport to its final 
destination.

§ 175.20 Compliance and training. 

An air carrier may not transport a 
hazardous material by aircraft unless 
each of its hazmat employees involved 
in that transportation is trained as 
required by subpart H of part 172 of this 
subchapter. In addition, air carriers 
must comply with all applicable 
requirements in 14 CFR part 121 and 
135.

§ 175.25 Notification at air passenger 
facilities of hazardous materials 
restrictions. 

Each person who engages in for-hire 
transportation of passengers shall 
display notices of the requirements 
applicable to the carriage of hazardous 
materials aboard aircraft, and the 
penalties for failure to comply with 
those requirements. Each notice must be 
legible, and be prominently displayed 
so that it can be seen by passengers in 
locations where the aircraft operator 
issues tickets, checks baggage, and 
maintains aircraft boarding areas. 

(a) At a minimum, each notice must 
communicate the following information: 

(1) Federal law forbids the carriage of 
hazardous materials aboard aircraft in 
your luggage or on your person. A 
violation can result in five years’ 
imprisonment and penalties of $250,000 
or more (49 U.S.C. 5124). Hazardous 
materials include explosives, 
compressed gases, flammable liquids 
and solids, oxidizers, poisons, 
corrosives and radioactive materials. 
Examples: Paints, lighter fluid, 
fireworks, tear gases, oxygen bottles, 
and radio-pharmaceuticals. 

(2) There are special exceptions for 
small quantities (up to 70 ounces total) 
of medicinal and toilet articles carried 
in your luggage and certain smoking 
materials carried on your person. For 
further information contact your airline 
representative. 

(b) The information contained in 
paragraph (a)(1) of this section must be 
printed: 

(1) In legible English and may, in 
addition to English, be displayed in 
other languages; 

(2) In lettering of at least 1 cm (0.4 
inch) in height for the first paragraph 
and 4.0 mm (0.16 inch) in height for the 
other paragraphs; and 

(3) On a background of contrasting 
color. 

(c) Size and color of the notice are 
optional. Additional information, 
examples, or illustrations, if not 
inconsistent with the required 
information, may be included.

§ 175.26 Notification at cargo facilities of 
hazardous materials requirements. 

(a) Each person who engages in the 
acceptance or transport of cargo for 
transportation by aircraft shall display 
notices to persons offering such cargo of 
the requirements applicable to the 
carriage of hazardous materials aboard 
aircraft, and the penalties for failure to 
comply with those requirements, at each 
facility where cargo is accepted. Each 
notice must be legible, and be 
prominently displayed so that it can be 
seen. At a minimum, each notice must 
communicate the following information: 

(1) Cargo containing hazardous 
materials for transportation by aircraft 
must be offered in accordance with the 
Federal Hazardous Materials 
Regulations (49 CFR parts 171–180). 

(2) A violation can result in five years’ 
imprisonment and penalties of $250,000 
or more (49 U.S.C. 5124). 

(3) Hazardous materials (dangerous 
goods) include explosives, compressed 
gases, flammable liquids and solids, 
oxidizers, poisons, corrosives and 
radioactive materials. 

(b) The information contained in 
paragraph (a) of this section must be 
printed: 

(1) Legibly in English, and, where 
cargo is accepted outside of the United 
States, in the language of the host 
country; and 

(2) On a background of contrasting 
color. 

(c) Size and color of the notice are 
optional. Additional information, 
examples, or illustrations, if not 
inconsistent with required information, 
may be included. 

(d) Exceptions: Display of a notice 
required by paragraph (a) of this section 
is not required at: 

(1) An unattended location (e.g., a 
drop box) provided a general notice 
advising customers of a prohibition on 
shipments of hazardous materials 
through that location is prominently 
displayed; or 
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(2) A customer’s facility where 
hazardous materials packages are 
accepted by a carrier.

§ 175.30 Inspecting shipments. 
(a) No person may accept a hazardous 

material for transportation aboard an 
aircraft unless the aircraft operator 
ensures that the hazardous material is: 

(1) Authorized, and is within the 
quantity limitations specified for 
carriage aboard aircraft according to 
§ 172.101 of this subchapter or as 
otherwise specifically provided by this 
subchapter. 

(2) Described and certified on a 
shipping paper prepared in duplicate in 
accordance with subpart C of part 172 
or as authorized by § 171.11 of this 
subchapter. See § 175.33 for shipping 
paper retention requirements; 

(3) Labeled and marked in accordance 
with subparts D and E of part 172 or as 
authorized in § 171.11 of this 
subchapter, and placarded (when 
required) in accordance with subpart F 
of part 172 of this subchapter; and, 

(4) Labeled with a ‘‘CARGO 
AIRCRAFT ONLY’’ label (see § 172.448 
of this subchapter) if the material as 
presented is not permitted aboard 
passenger-carrying aircraft. 

(b) Except as provided in paragraph 
(d) of this section, no person may carry 
a hazardous material in a package, 
outside container, or overpack aboard 
an aircraft unless the package, outside 
container, or overpack is inspected by 
the operator of the aircraft immediately 
before placing it: 

(1) Aboard the aircraft; or 
(2) In a unit load device or on a pallet 

prior to loading aboard the aircraft. 
(c) A hazardous material may be 

carried aboard an aircraft only if, based 
on the inspection by the operator, the 
package, outside container, or overpack 
containing the hazardous material: 

(1) Has no holes, leakage or other 
indication that its integrity has been 
compromised; and 

(2) For Class 7 (radioactive) materials, 
does not have a broken seal, except that 
packages contained in overpacks need 
not be inspected for seal integrity. 

(d) The requirements of paragraphs (b) 
and (c) of this section do not apply to 
Dry ice (carbon dioxide, solid). 

(e) An overpack containing packages 
of hazardous materials may be accepted 
only if the operator has taken all 
reasonable steps to establish that:

(1) The overpack does not contain a 
package bearing the ‘‘CARGO 
AIRCRAFT ONLY’’ label unless— 

(i) The overpack affords clear 
visibility of and easy access to the 
package; or 

(ii) Not more than one package is 
overpacked. 

(2) The proper shipping names, 
identification numbers, labels and 
special handling instructions appearing 
on the inside packages are clearly 
visible or reproduced on the outside of 
the overpack, and 

(3) Has determined that a statement to 
the effect that the inside packages 
comply with the prescribed 
specifications appears on the outside of 
the overpack, when specification 
packagings are prescribed.

§ 175.31 Reports of discrepancies. 
(a) Each person who discovers a 

discrepancy, as defined in paragraph (b) 
of this section, relative to the shipment 
of a hazardous material following its 
acceptance for transportation aboard an 
aircraft shall, as soon as practicable, 
notify the nearest FAA Regional or Field 
Security Office by telephone or 
electronically and shall provide the 
following information: 

(1) Name and telephone number of 
the person reporting the discrepancy. 

(2) Name of the aircraft operator. 
(3) Specific location of the shipment 

concerned. 
(4) Name of the shipper. 
(5) Nature of discrepancy. 
(6) Address of the shipper or person 

responsible for the discrepancy, if 
known, by the air carrier. 

(b) Discrepancies which must be 
reported under paragraph (a) of this 
section are those involving hazardous 
materials which are improperly 
described, certified, labeled, marked, or 
packaged, in a manner not ascertainable 
when accepted under the provisions of 
§ 175.30(a) of this subchapter including 
packages or baggage which are found to 
contain hazardous materials subsequent 
to their being offered and accepted as 
other than hazardous materials.

§ 175.33 Shipping paper and notification of 
pilot-in-command. 

(a) A copy of the shipping paper 
required by § 175.30(a)(2) must 
accompany the shipment it covers 
during transportation aboard an aircraft. 

(b) When a hazardous material subject 
to the provisions of this subchapter is 
carried in an aircraft, the operator of the 
aircraft must provide the pilot-in-
command with accurate and legible 
written information as early as 
practicable before departure of the 
aircraft, which specifies at least the 
following: 

(1) The proper shipping name, hazard 
class and identification number of the 
material, including any remaining 
aboard from prior stops, as specified in 
§ 172.101 of this subchapter or the ICAO 
Technical Instructions. In the case of 
Class 1 materials, the compatibility 

group letter also must be shown. If a 
hazardous material is described by the 
proper shipping name, hazard class, and 
identification number appearing in: 

(i) Section 172.101 of this subchapter, 
any additional description requirements 
provided in §§ 172.202 and 172.203 of 
this subchapter must also be shown in 
the notification. 

(ii) The ICAO Technical Instructions, 
any additional information required to 
be shown on shipping papers by 
§ 171.11 of this subchapter must also be 
shown in the notification. 

(2) The total number of packages; 
(3) The net quantity or gross weight, 

as applicable, for each package except 
those containing Class 7 (radioactive) 
materials. For a shipment consisting of 
multiple packages containing hazardous 
materials bearing the same proper 
shipping name and identification 
number, only the total quantity and an 
indication of the quantity of the largest 
and smallest package at each loading 
location need to be provided; 

(4) The location of the packages 
aboard the aircraft; 

(5) Confirmation that no damaged or 
leaking packages have been loaded on 
the aircraft; 

(6) For Class 7 (radioactive) materials, 
the number of packages, overpacks or 
freight containers their category, 
transport index (if applicable), and their 
location aboard the aircraft; 

(7) The date of the flight; 
(8) The telephone number of a person 

not aboard the aircraft from whom the 
information contained in the 
notification of pilot-in-command can be 
obtained. The aircraft operator must 
ensure the telephone number is 
monitored at all times the aircraft is in 
flight. The telephone number is not 
required to be placed on the notification 
of pilot-in-command if the phone 
number is in a location in the cockpit 
available and known to the flight crew. 

(9) Confirmation that the package 
must be carried only on cargo aircraft if 
its transportation aboard passenger-
carrying aircraft is forbidden; and 

(10) An indication, when applicable, 
that a hazardous material is being 
carried under terms of an exemption. 

(c) A copy of the written notification 
to pilot-in-command shall be readily 
available to the pilot-in-command 
during flight. Emergency response 
information required by subpart G of 
part 172 of this subchapter must be 
maintained in the same manner as the 
written notification to pilot-in-
command during transport of the 
hazardous material aboard the aircraft. 

(d) Each person receiving a shipping 
paper required by this section must 
retain a copy or an electronic image 

VerDate jul<14>2003 18:19 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00022 Fmt 4701 Sfmt 4702 E:\FR\FM\10NOP3.SGM 10NOP3



65315Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Proposed Rules 

thereof that is accessible at or through 
its principal place of business and must 
make the shipping paper available, 
upon request, to an authorized official 
of a federal, state, or local government 
agency at reasonable times and 
locations. For a hazardous waste, each 
shipping paper copy must be retained 
for three years after the material is 
accepted by the initial carrier. For all 
other hazardous materials, each 
shipping paper copy must be retained 
for 375 days after the material is 
accepted by the carrier. Each shipping 
paper copy must include the date of 
acceptance by the carrier. The date on 
the shipping paper may be the date a 
shipper notifies the air carrier that a 
shipment is ready for transportation, as 
indicated on the air bill or bill of lading, 
as an alternative to the date the 
shipment is picked up or accepted by 
the carrier. Only an initial carrier must 
receive and retain a copy of the 
shipper’s certification, as required by 
§ 172.204 of this subchapter. 

(e) The aircraft operator must retain at 
the airport of departure or the operator’s 
principal place of business a copy of 
each notification of pilot-in-command, 
an electronic image thereof, or the 
information contained therein for 90 
days. Except as provided in paragraph 
(f) of this section, the aircraft operator 
must make this information available, 
upon request, to an authorized official 
of a Federal, State, or local government 
agency at reasonable times and 
locations. 

(f) The aircraft operator must have the 
information required to be retained 
under paragraph (e) readily accessible at 
the airport of departure and the 
intended airport of arrival for the 
duration of the flight leg and, upon 
request, must make the information 
immediately available, in an accurate 

and legible format, to any representative 
of a Federal, State, or local government 
agency (including an emergency 
responder) who is responding to an 
incident involving the flight. 

(g) The documents required by 
paragraphs (a) and (b) this section may 
be combined into one document if it is 
given to the pilot-in-command before 
departure of the aircraft.

Subpart B—Loading, Unloading and 
Handling

§ 175.75 Quantity limitations and cargo 
location. 

(a) Except as otherwise provided in 
this subchapter, no person may carry a 
hazardous material in the cabin of a 
passenger-carrying aircraft or on the 
flight deck of any aircraft, and the 
hazardous material must be located in a 
place that is inaccessible to persons 
other than crew-members. Hazardous 
materials may be carried in a main deck 
cargo compartment of a passenger 
aircraft provided that the compartment 
is inaccessible to passengers and that it 
meets all certification requirements for 
a Class B aircraft cargo compartment in 
14 CFR 25.857(b) or for a Class C aircraft 
cargo compartment in 14 CFR 25.857(c). 

(b) Except for ORM–D and Class 9 
materials and as otherwise provided in 
this subchapter, no person may carry on 
a passenger-carrying aircraft more than 
25 kg (55 pounds) net weight of 
hazardous material (and in addition 
thereto, 75 kg (165 pounds) net weight 
of Division 2.2) in an inaccessible cargo 
compartment or in any accessible cargo 
compartment when the hazardous 
material is loaded in a manner that 
makes it inaccessible to flight crew. 

(c) Each package containing a 
hazardous material acceptable only for 
cargo aircraft must be loaded in such a 

manner that a crew member or other 
authorized person can see, handle and 
when size and weight permit, separate 
such packages from other cargo during 
flight. The requirements of this 
paragraph (c) do not apply to the 
following hazardous materials: 

(1) Class 7, Division 6.1 (except those 
labeled FLAMMABLE), Division 6.2, 
Class 3, Packing Group III, that do not 
meet the definition of another hazard 
class), Class 9 or ORM–D; 

(2) Packages of hazardous materials 
transported aboard a cargo aircraft, 
when other means of transportation are 
impracticable or not available, in 
accordance with procedures approved 
in writing by the FAA Regional or Field 
Security Office in the region where the 
operator is located; or 

(3) Packages of hazardous materials 
carried on small, single pilot, cargo 
aircraft if: 

(i) No person other than the pilot, an 
FAA inspector, the shipper or consignee 
of the material or a representative of the 
shipper or consignee so designated in 
writing, or a person necessary for 
handling the material is carried on the 
aircraft; 

(ii) The pilot is provided with written 
instructions on the characteristics and 
proper handling of the materials; and 

(iii) Whenever a change of pilots 
occurs while the material is on board, 
the new pilot is briefed under a hand-
to-hand signature service provided by 
the operator of the aircraft. 

(4) As a minimum, quantity limits and 
loading instructions in the following 
Quantity and Loading Tables must be 
followed to maintain acceptable 
quantity and loading between packages 
containing hazardous materials. The 
Quantity and Loading Tables are as 
follows:

SECTION 175.75 QUANTITY AND LOADING TABLES 1 

Accessible compartment 2 Inaccessible compartment 2 

Packages
accessible 

Packages
inaccessible 

Regardless of whether or 
not in a freight

container 

Passenger Aircraft: 
Net weight of hazardous materials allowed ............. No limit .............................. 25 kg per compartment 3 ... 25 kg per compartment.3 

Cargo Aircraft: 
Net weight of hazardous materials packages in 

manner authorized for passenger aircraft.
No limit .............................. No limit .............................. No limit. 

Net weight of hazardous materials that are author-
ized for cargo aircraft only.

No limit .............................. Forbidden 4 ........................ Forbidden.4

1 Class 9 and ORM–D materials are excepted from the limits in these tables. Further limits for packages of Class 7 materials are found in 
§ 175.700. 

2 A compartment means a space formed by solid walls or bulkheads with a solid floor and ceiling. 
3 An additional 75 kg net weight of Division 2.2 material is allowed. 
4 The following materials may be carried in an inaccessible location on cargo-only aircraft: 
—Class 3, PG III (except those that meet the definition of another hazard class). 
—Class 6 (except those that are labeled ‘‘Flammable Liquid’’). 
—Class 7 (except those that meet another hazard class). 
—Class 9. 
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—ORM–D. 

§ 175.78 Stowage compatibility of cargo. 

(a) For stowage on an aircraft, in a 
cargo facility, or in any other area at an 
airport designated for the stowage of 
hazardous materials, packages 
containing hazardous materials which 
might react dangerously with one 

another may not be placed next to each 
other or in a position that would allow 
a dangerous interaction in the event of 
leakage. 

(b) As a minimum, the segregation 
instructions prescribed in the following 
Segregation Table must be followed to 

maintain acceptable segregation 
between packages containing hazardous 
materials with different hazards. The 
Segregation Table instructions apply 
whether or not the class or division is 
the primary or subsidiary risk. The 
Segregation Table follows:

SEGREGATION TABLE 

Hazard label 
Class or division 

1 2 3 4.2 4.3 5.1 5.2 8 

1 ............................................................................................................. Note 1 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 
2 ............................................................................................................. Note 2 ........... ........... ........... ........... ........... ........... ...........
3 ............................................................................................................. Note 2 ........... ........... ........... ........... X ........... ...........
4.2 .......................................................................................................... Note 2 ........... ........... ........... ........... X ........... ...........
4.3 .......................................................................................................... Note 2 ........... ........... ........... ........... ........... ........... X 
5.1 .......................................................................................................... Note 2 ........... X X ........... ........... ........... ...........
5.2 .......................................................................................................... Note 2 ........... ........... ........... ........... ........... ........... ...........
8 ............................................................................................................. Note 2 ........... ........... ........... X ........... ........... ...........

(c) Instructions for using the 
Segregation Table are as follows: 

(1) Hazard labels, classes or divisions 
not shown in the table are not subject 
to segregation requirements. 

(2) Dots at the intersection of a row 
and column indicate that no restrictions 
apply. 

(3) The letter ‘‘X’’ at the intersection 
of a row and column indicates that 
packages containing these classes of 
hazardous materials may not be stowed 
next to or in contact with each other, or 
in a position which would allow 
interaction in the event of leakage of the 
contents. 

(4) Note 1. ‘‘Note 1’’ at the 
intersection of a row and column means 
the following: 

(i) For explosives in compatibility 
groups A through K and N— 

(A) Packages bearing the same 
compatibility group letter and the same 
division number may be stowed 
together. 

(B) Explosives of the same 
compatibility group, but different 
divisions may be stowed together 
provided the whole shipment is treated 
as belonging to the division having the 
smaller number. However, when 
explosives of Division 1.5 Compatibility 
Group D are stowed together with 
explosives of Division 1.2 Compatibility 
Group D, the whole shipment must be 
treated as Division 1.1, Compatibility 
Group D. 

(C) Packages bearing different 
compatibility group letters may not be 
stowed together whether or not they 
belong to the same division, except as 
provided in paragraphs (c)(3)(ii) and (iii) 
of this section. 

(ii) Explosives in Compatibility Group 
L may not be stowed with explosives in 
other compatibility groups. They may 
only be stowed with the same type of 
explosives in Compatibility Group L. 

(iii) Explosives of Division 1.4, 
Compatibility Group S, may be stowed 
with explosives of all compatibility 
groups except for Compatibility Groups 
A and L. 

(iv) Other than explosives of Division 
1.4, Compatibility Group S (see 
paragraph (c)(3)(iii) of this section), and 
Compatibility Groups C, D and E that 
may be stowed together, explosives that 
do not belong in the same compatibility 
group may not be stowed together. 

(A) Any combination of substances in 
Compatibility Groups C and D must be 
assigned to the most appropriate 
compatibility group shown in the 
§ 172.101 Table of this subchapter. 

(B) Explosives in Compatibility Group 
N may be stowed together with 
explosives in Compatibility Groups C, D 
or E when the combination is assigned 
Compatibility Group D. 

(5) Note 2. ‘‘Note 2’’ at the 
intersection of a row and column means 
that other than explosives of Division 
1.4, Compatibility Group S, explosives 
may not be stowed together with that 
class. 

(6) Packages containing hazardous 
materials with multiple hazards in the 
class or divisions, which require 
segregation in accordance with the 
Segregation Table, need not be 
segregated from other packages bearing 
the same UN number. 

(7) A package labeled ‘‘BLASTING 
AGENT’’ may not be stowed next to or 
in a position that will allow contact 

with a package of special fireworks or 
railway torpedoes.

§ 175.88 Inspection, orientation and 
securing packages of hazardous materials. 

(a) A unit load device may not be 
loaded on an aircraft unless the device 
has been inspected and found to be free 
from any evidence of leakage from, or 
damage to, any package containing 
hazardous materials.

(b) A package containing hazardous 
materials marked ‘‘THIS SIDE UP’’ or 
‘‘THIS END UP’’, or with arrows to 
indicate the proper orientation of the 
package, must be stored and loaded 
aboard an aircraft in accordance with 
such markings. A package without 
orientation markings containing liquid 
hazardous materials must be stored and 
loaded with closures up (other than side 
closures in addition to top closures). 

(c) Packages containing hazardous 
materials must be secured in an aircraft 
in a manner that will prevent any 
movement in flight which would result 
in damage to or change in the 
orientation of the packages. Packages 
containing Class 7 (radioactive) 
materials must be secured in a manner 
that ensures that the separation 
requirements of §§ 175.701 and 175.702 
will be maintained at all times during 
flight.

§ 175.90 Damaged shipments. 
(a) Packages or overpacks containing 

hazardous materials must be inspected 
for damage or leakage after being 
unloaded from an aircraft. When 
packages or overpacks containing 
hazardous materials are carried in a unit 
load device, the area where the unit 
load device was stowed must be 

VerDate jul<14>2003 18:19 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00024 Fmt 4701 Sfmt 4702 E:\FR\FM\10NOP3.SGM 10NOP3



65317Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Proposed Rules 

inspected for evidence of leakage or 
contamination immediately upon 
removal of the unit load device from the 
aircraft, and the packages or overpacks 
inspected for evidence of damage or 
leakage when the unit load device is 
unloaded. In the event of leakage or 
suspected leakage, the compartment in 
which the package, overpack, or unit 
load device was carried must be 
inspected for contamination and 
decontaminated, if applicable. 

(b) Except as provided in § 175.700, 
the operator of an aircraft must remove 
from the aircraft any package, baggage or 
cargo that appears to be leaking or 
contaminated by a hazardous material. 
In the case of a package, baggage or 
cargo that appears to be leaking, the 
operator must enure that other packages, 
baggage or cargo in the same shipment 
are in proper condition for transport 
aboard the aircraft and that no other 
package, baggage or cargo has been 
contaminated or is leaking. If an 
operator becomes aware that a package, 
baggage or cargo not identified as 
containing a hazardous material has 
been contaminated, or the operator has 
cause to believe that a hazardous 
material maybe the cause of the 
contamination, the operator must take 
reasonable steps to identify the nature 
and source of contamination before 
proceeding with the loading of the 
contaminated baggage or cargo. If the 
contaminating substance is found or 
suspected to be hazardous material, the 
operator must isolate the package, 
baggage or cargo and take appropriate 
steps to eliminate any identified hazard 
before continuing the transportation of 
the item by aircraft. 

(c) No person may place aboard an 
aircraft a package, baggage or cargo that 
is contaminated with a hazardous 
material or appears to be leaking. 

(d) If a package containing a material 
in Division 6.2 (infectious substance) is 
found to be damaged or leaking, the 
person finding the package must: 

(1) Avoid handling the package or 
keep handling to a minimum; 

(2) Inspect packages adjacent to the 
leaking package for contamination and 
withhold from further transportation 
any contaminated packages until it is 
ascertained that they can be safely 
transported; 

(3) Comply with the reporting 
requirement of § 171.15 of this 
subchapter; and 

(4) Notify the consignor or consignee.

Subpart C—Specific Regulations 
Applicable According to Classification 
of Material

§ 175.310 Transportation of flammable 
liquid fuel; aircraft only means of 
transportation. 

(a) When other means of 
transportation are impracticable, 
flammable liquid fuels may be carried 
on certain passenger and cargo aircraft 
as provided in this section, without 
regard to the packaging references and 
quantity limits listed in Columns 7, 8 
and 9 of the § 172.101 Hazardous 
Materials Table. All requirements of this 
subchapter that are not specifically 
covered in this section continue to 
apply to shipments made under the 
provisions of this section. For purposes 
of this section ‘‘impracticable’’ means 
transportation is not physically possible 
or cannot be performed by routine and 
frequent means of other transportation, 
due to extenuating circumstances. 
Extenuating circumstances include: 
conditions precluding highway or water 
transportation, such as a frozen vessel 
route; road closures due to catastrophic 
weather or volcanic activity; or a 
declared state of emergency. The desire 
for expedience of a shipper, carrier, or 
consignor, is not relevant in 
determining whether other means of 
transportation are impracticable. The 
stowage requirements of § 175.75(a) do 
not apply to a person operating an 
aircraft under the provisions of this 
section which, because of its size and 
configuration, makes it impossible to 
comply. 

(b) A small passenger-carrying aircraft 
operated entirely within the State of 
Alaska or into a remote area, in other 
than scheduled passenger operations, 
may carry up to 76 L (20 gallons) of 
flammable liquid fuel (in Packing Group 
II or Packing Group III), when: 

(1) The flight is necessary to meet the 
needs of a passenger; and 

(2) The fuel is carried in one of the 
following types of containers: 

(i) Strong tight metal containers of not 
more than 20 L (5.3 gallons) capacity, 
each packed inside a UN 4G fiberboard 
box, at the Packing Group II 
performance level, or each packed 
inside a UN 4C1 wooden box, at the 
Packing Group II performance level; 

(ii) Airtight, leakproof, inside 
containers of not more than 40 L (11 
gallons) capacity and of at least 28-
gauge metal, each packed inside a UN 
4C1 wooden box, at the Packing Group 
II performance level; 

(iii) UN 1A1 steel drums, at the 
Packing Group I or II performance level, 
of not more than 20 L (5.3 gallons) 
capacity; or 

(iv) In fuel tanks attached to 
flammable liquid fuel powered 
equipment under the following 
conditions: 

(A) Each piece of equipment is 
secured in an upright position; 

(B) Each fuel tank is filled in a 
manner that will preclude spillage of 
fuel during loading, unloading, and 
transportation; and 

(C) Fueling and refueling of the 
equipment is prohibited in or on the 
aircraft. 

(3) In the case of a passenger-carrying 
helicopter, the fuel or fueled equipment 
must be carried on external cargo racks 
or slings. 

(c) Flammable liquid fuels may be 
carried on a cargo aircraft, subject to the 
following conditions: 

(1)(i) The flammable liquid fuel is in 
Packing Group II or Packing Group III 
except as indicated in paragraph 
(c)(1)(iv) of this section; 

(ii) The fuel is carried in packagings 
authorized in paragraph (b) of this 
section; 

(iii) The fuel is carried in metal drums 
(UN 1A1, 1B1, 1N1) authorized for 
Packing Group I or Packing Group II 
liquid hazardous materials and having 
rated capacities of 220 L (58 gallons) or 
less. These single packagings may not be 
transported in the same aircraft with 
Class 1, Class 5, or Class 8 materials.

(iv) Combustible and flammable 
liquid fuels (including those in Packing 
Group I) may be carried in installed 
aircraft tanks each having a capacity of 
more than 450 L (118.9 gallons), subject 
to the following additional conditions: 

(A) The tanks and their associated 
piping and equipment and the 
installation thereof must have been 
approved for the material to be 
transported by the appropriate FAA 
Flight Standards District Office. 

(B) In the case of an aircraft being 
operated by a certificate holder, the 
operator shall list the aircraft and the 
approval information in its operating 
specifications. If the aircraft is being 
operated by other than a certificate 
holder, a copy of the FAA Flight 
Standards District Office approval 
required by this section must be carried 
on the aircraft. 

(C) The crew of the aircraft must be 
thoroughly briefed on the operation of 
the particular bulk tank system being 
used. 

(D) During loading and unloading and 
thereafter until any remaining fumes 
within the aircraft are dissipated: 

(1) Only those electrically operated 
bulk tank shutoff valves that have been 
approved under a supplemental type 
certificate may be electrically operated. 
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(2) No engine or electrical equipment, 
avionic equipment, or auxiliary power 
units may be operated, except position 
lights in the steady position and 
equipment required by approved 
loading or unloading procedures, as set 
forth in the operator’s operations 
manual, or for operators that are not 
certificate holders, as set forth in a 
written statement. 

(3) Static ground wires must be 
connected between the storage tank or 
fueler and the aircraft, and between the 
aircraft and a positive ground device. 

(d) The following restrictions apply to 
loading, handling, or carrying fuel 
under the provisions of this section: 

(1) During loading and unloading, no 
person may smoke, carry a lighted 
cigarette, cigar, or pipe, or operate any 
device capable of causing an open flame 
or spark within 15 m (50 feet) of the 
aircraft. 

(2) No person may fill a container, 
other than an approved bulk tank, with 
a Class 3 material or combustible liquid 
or discharge a Class 3 material or 
combustible liquid from a container, 
other than an approved bulk tank, while 
that container is inside or within 15 m 
(50 feet) of the aircraft. 

(3) When filling an approved bulk 
tank by hose from inside the aircraft, the 
doors and hatches of the aircraft must be 
fully open to insure proper ventilation. 

(4) Each area or compartment in 
which the fuel is loaded is suitably 
ventilated to prevent the accumulation 
of fuel vapors. 

(5) Fuel is transferred to the aircraft 
fuel tanks only while the aircraft is on 
the ground. 

(6) Before each flight, the pilot-in-
command: 

(i) Prohibits smoking, lighting 
matches, the carrying of any lighted 
cigar, pipe, cigarette or flame, and the 
use of anything that might cause an 
open flame or spark, while in flight; and 

(ii) For passenger aircraft, informs 
each passenger of the location of the 
fuel and the hazards involved. 

(e) Operators must comply with the 
following: 

(1) If the aircraft is being operated by 
a holder of a certificate issued under 14 
CFR part 121, part 127 or part 133, 
operations must be conducted in 
accordance with conditions and 
limitations specified in the certificate 
holder’s operations specifications or 
operations manual accepted by the 
FAA. If the aircraft is being operated 
under 14 CFR part 91, operations must 
be conducted in accordance with an 
operations plan accepted and 
acknowledged in writing by the FAA 
Principal Operations Inspector assigned 
to the operator. 

(2) The aircraft and the loading 
arrangement to be used must be 
approved for the safe carriage of the 
particular materials concerned by the 
FAA Principal Operations Inspector 
assigned to the operator.

§ 175.501 Special requirements for 
oxidizers and compressed oxygen. 

(a) Compressed oxygen, when 
properly labeled Oxidizer or Oxygen, 
may be loaded and transported as 
provided in paragraph (b) of this 
section. No person may load or 
transport any other package containing 
a hazardous material for which an 
OXIDIZER label is required under this 
subchapter in an inaccessible cargo 
compartment that does not have a fire 
or smoke detection system and a fire 
suppression system. 

(b) In addition to the quantity 
limitations prescribed in § 175.75, 
cylinders of compressed oxygen must be 
stowed in accordance with the 
following: 

(1) No more than a combined total of 
six cylinders of compressed oxygen may 
be stowed on an aircraft in the 
inaccessible aircraft cargo 
compartment(s) that do not have fire or 
smoke detection systems and fire 
suppression systems. 

(2) When loaded into a passenger-
carrying aircraft or in an inaccessible 
cargo location on a cargo-only aircraft, 
cylinders of compressed oxygen must be 
stowed horizontally on the floor or as 
close as practicable to the floor of the 
cargo compartment or unit load device. 
This provision does not apply to 
cylinders stowed in the cabin of the 
aircraft in accordance with paragraph (c) 
of this section. 

(3) When transported in a Class B 
aircraft cargo compartment (see 14 CFR 
25.857(b)) or its equivalent (i.e., an 
accessible cargo compartment equipped 
with a fire or smoke detection system 
but not a fire suppression system), 
cylinders of compressed oxygen must be 
loaded in a manner that a crew member 
can see, handle and, when size and 
weight permit, separate the cylinders 
from other cargo during flight. No more 
than six cylinders of compressed oxygen 
and, in addition, one cylinder of 
medical-use compressed oxygen per 
passenger needing oxygen at 
destination—with a rated capacity of 
850 L (30 cubic feet) or less of oxygen—
may be carried in a Class B aircraft cargo 
compartment or its equivalent. 

(c) A cylinder containing medical-use 
compressed oxygen, owned or leased by 
an aircraft operator or offered for 
transportation by a passenger needing it 
for personal medical use at destination, 
may be carried in the cabin of a 

passenger-carrying aircraft in 
accordance with the following 
provisions: 

(1) No more than six cylinders 
belonging to the aircraft operator and, in 
addition, no more than one cylinder per 
passenger needing the oxygen at 
destination, may be transported in the 
cabin of the aircraft under the 
provisions of this paragraph (c); 

(2) The rated capacity of each cylinder 
may not exceed 850 L (30 cubic feet);

(3) Each cylinder and its overpack or 
outer packaging must conform to the 
provisions of this subchapter (see 
Special Provision A52 in § 172.102 of 
this subchapter); 

(4) The aircraft operator shall securely 
stow the cylinder in its overpack or 
outer packaging in the cabin of the 
aircraft and shall notify the pilot-in-
command as specified in § 175.33 of this 
part; and 

(5) Shipments under this paragraph 
(c) are not subject to— 

(i) Subpart C and, for passengers only, 
subpart H of part 172 of this subchapter; 

(ii) Section 173.25(a)(4) of this 
subchapter; and 

(iii) Paragraph (b) of this section.

§ 175.630 Special requirements for 
Division 6.1 and Division 6.2 material. 

(a) A package required to bear a 
POISON, POISON INHALATION 
HAZARD, or INFECTIOUS 
SUBSTANCE label may not be carried 
in the same compartment of an aircraft 
with material which is marked as or 
known to be a foodstuff, feed, or any 
other edible material intended for 
consumption by humans or animals 
unless: 

(1) the Division 6.1 or Division 6.2 
material and the foodstuff, feed, or other 
edible material are loaded in separate 
unit load devices which, when stowed 
on the aircraft, are not adjacent to each 
other; or 

(2) the Division 6.1 or Division 6.2 
material are loaded in one closed unit 
load device and the foodstuff, feed or 
other material is loaded in another 
closed unit load device. 

(b) No person may operate an aircraft 
that has been used to transport any 
package required to bear a POISON or 
POISON INHALATION HAZARD label 
unless, upon removal of such package, 
the area in the aircraft in which it was 
carried is visually inspected for 
evidence of leakage, spillage, or other 
contamination. All contamination 
discovered must be either isolated or 
removed from the aircraft. The 
operation of an aircraft contaminated 
with such Division 6.1 materials is 
considered to be the carriage of 
poisonous materials under paragraph (a) 
of this section.
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§ 175.700 Special limitations and 
requirements for Class 7 materials. 

(a) Except as provided in §§ 173.4, 
173.422 and 173.423 of this subchapter, 
no person may carry any Class 7 
materials aboard a passenger-carrying 
aircraft unless that material is intended 
for use in, or incident to research (See 
§ 171.8 of this subchapter), medical 
diagnosis or treatment. Regardless of its 
intended use, no person may carry a 
Type B(M) package aboard a passenger-
carrying aircraft, a vented Type B(M) 
package aboard any aircraft, or a liquid 
pyrophoric Class 7 material aboard any 
aircraft. 

(b) No person may carry aboard an 
aircraft a combined transport index 
(determined by adding together the 
transport index numbers shown on the 
labels of the individual packages and/or 
overpacks) or a single package with a 
transport index greater than: 

(1) On a passenger-carrying aircraft, a 
combined transport index of 50 or a 
single package with a transport index 
greater than 3.0. 

(2) On a cargo aircraft, a combined 
transport index of 200, or a single 
package with a transport index greater 
than 10.0. 

(c) No person may carry aboard an 
aircraft a combined criticality safety 
index or a single package with a 
criticality safety index greater than: 

(1) On a passenger-carrying aircraft, a 
combined criticality safety index of 50 
or a single package with a criticality 
safety index greater than 3.0. 

(2) On a cargo aircraft, a combined 
criticality safety index of 50, or a single 
package with a criticality safety index 
greater than 10.0. A cargo aircraft which 
has been assigned for the exclusive use 
of the shipper for the specific shipment 
of fissile Class 7 material may transport 
a combined criticality safety index of 

100. Instructions for the exclusive use 
must be developed by the shipper and 
carrier, and the instructions must be 
issued with the shipping papers. 

(d) No person may carry in a 
passenger-carrying aircraft any package 
required to be labeled RADIOACTIVE 
YELLOW–II or RADIOACTIVE 
YELLOW–III label unless the package is 
carried on the floor of the cargo 
compartment or freight container.

§ 175.701 Separation distance 
requirements for packages containing 
Class 7 (radioactive) materials in 
passenger-carrying aircraft. 

(a) The following table prescribes the 
minimum separation distances that 
must be maintained in a passenger-
carrying aircraft between Class 7 
(radioactive) materials labeled 
RADIOACTIVE YELLOW–II or 
RADIOACTIVE YELLOW–III and 
passengers and crew:

Transport index or sum of transport indexes of all packages in the aircraft or distances predesignated area 
Minimum separation distances 

Centimeters Inches 

0.1 to 1.0 .................................................................................................................................................................. 30 12 
1.1 to 2.0 .................................................................................................................................................................. 50 20 
2.1 to 3.0 .................................................................................................................................................................. 70 28 
3.1 to 4.0 .................................................................................................................................................................. 85 34 
4.1 to 5.0 .................................................................................................................................................................. 100 40 
5.1 to 6.0 .................................................................................................................................................................. 115 46 
6.1 to 7.0 .................................................................................................................................................................. 130 52 
7.1 to 8.0 .................................................................................................................................................................. 145 57 
8.1 to 9.0 .................................................................................................................................................................. 155 61 
9.1 to 10.0 ................................................................................................................................................................ 165 65 
10.1 to 11.0 .............................................................................................................................................................. 175 69 
11.1 to 12.0 .............................................................................................................................................................. 185 73 
12.1 to 13.0 .............................................................................................................................................................. 195 77 
13.1 to 14.0 .............................................................................................................................................................. 205 81 
14.1 to 15.0 .............................................................................................................................................................. 215 85 
15.1 to 16.0 .............................................................................................................................................................. 225 89 
16.1 to 17.0 .............................................................................................................................................................. 235 93 
17.1 to 18.0 .............................................................................................................................................................. 245 97 
18.1 to 20.0 .............................................................................................................................................................. 260 102 
20.1 to 25.0 .............................................................................................................................................................. 290 114 
25.1 to 30.0 .............................................................................................................................................................. 320 126 
30.1 to 35.0 .............................................................................................................................................................. 350 138 
35.1 to 40.0 .............................................................................................................................................................. 375 148 
40.1 to 45.0 .............................................................................................................................................................. 400 157 
45.1 to 50.0 .............................................................................................................................................................. 425 167 

(b) When transported aboard 
passenger-carrying aircraft packages, 
overpacks or freight containers labeled 
Radioactive Yellow–II or Radioactive 
Yellow–III must be separated from live 
animals by a distance of at least 0.5 m 
(20 inches) for journeys not exceeding 
24 hours, and by a distance of at least 
1.0 m (39 inches) for journeys longer 
than 24 hours. 

(c) Except as provided in paragraph 
(d) of this section, the minimum 
separation distances prescribed in 
paragraphs (a) and (b) of this section are 
determined by measuring the shortest 

distance between the surfaces of the 
Class 7 (radioactive) materials package 
and the surfaces bounding the space 
occupied by passengers or animals. If 
more than one package of Class 7 
(radioactive) materials is placed in a 
passenger-carrying aircraft, the 
minimum separation distance for these 
packages shall be determined in 
accordance with paragraphs (a) and (b) 
of this section on the basis of the sum 
of the transport index numbers of the 
individual packages or overpacks. 

(d) Predesignated areas. A package 
labeled RADIOACTIVE YELLOW–II or 

RADIOACTIVE YELLOW–III may be 
carried in a passenger-carrying aircraft 
in accordance with a system of 
predesignated areas established by the 
aircraft operator. Each aircraft operator 
that elects to use a system of 
predesignated areas shall submit a 
detailed description of the proposed 
system to the Associate Administrator 
for approval prior to implementation of 
the system. A proposed system of 
predesignated areas is approved if the 
Associate Administrator determines that 
it is designed to assure that: 

VerDate jul<14>2003 18:19 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00027 Fmt 4701 Sfmt 4702 E:\FR\FM\10NOP3.SGM 10NOP3



65320 Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Proposed Rules 

(1) The packages can be placed in 
each predesignated area in accordance 
with the minimum separation distances 
prescribed in paragraph (a) of this 
section; and 

(2) The predesignated areas are 
separated from each other by minimum 
distance equal to at least four times the 
distances required by paragraphs (a) and 
(b) of this section for the predesignated 
area containing packages with the 
largest sum of transport indexes.

§ 175.702 Separation distance 
requirements for packages containing 
Class 7 (radioactive) materials in cargo 
aircraft. 

(a) No person may carry in a cargo 
aircraft any package required by 
§ 172.403 of this subchapter to be 
labeled Radioactive Yellow–II or 
Radioactive Yellow–III unless: 

(1) The total transport index does not 
exceed 50.0 and the packages are carried 
in accordance with § 175.701(a); or 

(2) The total transport index for all 
packages exceeds 50.0; and

(i) The separation distance between 
the surfaces of the radioactive materials 
packages, overpacks or freight 
containers and any space occupied by 
live animals is at least 0.5 m (20 inches) 
for journeys not exceeding 24 hours and 
at least 1.0 m (39 inches) for journeys 
longer than 24 hours; and 

(ii) The minimum separation 
distances between the radioactive 
material and any areas occupied by 
persons that are specified in the 
following table are maintained:

Transport Index or sum of transport indexes of all packages in the aircraft or predesignated area 
Minimum separation distances 

Centimeters Inches 

50.1 to 60.0 ....................................... ..................................................................................................................... 465 183 
60.1 to 70.0 ....................................... ..................................................................................................................... 505 199 
70.1 to 80.0 ....................................... ..................................................................................................................... 545 215 
80.1 to 90.0 ....................................... ..................................................................................................................... 580 228 
90.1 to 100.0 ..................................... ..................................................................................................................... 610 240 
100.1 to 110.0 ................................... ..................................................................................................................... 645 254 
110.1 to 120.0 ................................... ..................................................................................................................... 670 264 
120.1 to 130.0 ................................... ..................................................................................................................... 700 276 
131.1 to 140.0 ................................... ..................................................................................................................... 730 287 
140.1 to 150.0 ................................... ..................................................................................................................... 755 297 
151.1 to 160.0 ................................... ..................................................................................................................... 780 307 
160.1 to 170.0 ................................... ..................................................................................................................... 805 317 
170.1 to 180.0 ................................... ..................................................................................................................... 830 327 
180.1 to 190.0 ................................... ..................................................................................................................... 855 337 
190.1 to 200.0 ................................... ..................................................................................................................... 875 344 
200.1 to 210.0 ................................... ..................................................................................................................... 900 354 
210.1 to 220.0 ................................... ..................................................................................................................... 920 362 
220.1 to 230.0 ................................... ..................................................................................................................... 940 370 
230.1 to 240.0 ................................... ..................................................................................................................... 965 380 
240.1 to 250.0 ................................... ..................................................................................................................... 985 388 
250.1 to 260.0 ................................... ..................................................................................................................... 1005 396 
260.1 to 270.0 ................................... ..................................................................................................................... 1025 404 
270.1 to 280.0 ................................... ..................................................................................................................... 1040 409 
280.1 to 290.0 ................................... ..................................................................................................................... 1060 417 
290.1 to 300.0 ................................... ..................................................................................................................... 1080 425 

(b) The transport index and the 
criticality safety index of any single 
group of packages must not exceed 50.0 
(as used in this section, the term ‘‘group 
of packages’’ means packages that are 
separated from each other in an aircraft 
by a distance of 6 m (20 feet) or less); 
and 

(c) Each group of packages must be 
separated from every other group in the 
aircraft by not less than 6 m (20 feet), 
measured from the outer surface of each 
group.

§ 175.703 Other special requirements for 
the acceptance and carriage of packages 
containing Class 7 materials. 

(a) No person may accept for carriage 
in an aircraft packages of Class 7 
materials, other than limited quantities, 
contained in a rigid or non-rigid 
overpack, including a fiberboard box or 
plastic bag, unless they have been 
prepared for shipment in accordance 
with § 172.403(h) of this subchapter.

§ 175.704 Plutonium shipments. 

Shipments of plutonium which are 
subject to 10 CFR 71.88(a)(4) must 
comply with the following: 

(a) Each package containing 
plutonium must be secured and 
restrained to prevent shifting under 
normal conditions. 

(b) A package of plutonium having a 
gross mass less than 40 kg (88 pounds) 
and both its height and diameter less 
than 50 cm (19.7 inches)— 

(1) May not be transported aboard an 
aircraft carrying other cargo required to 
bear a Division 1.1 label; and 

(2) Must be stowed aboard the aircraft 
on the main deck or the lower cargo 
compartment in the aft-most location 
that is possible for cargo of its size and 
weight, and no other cargo may be 
stowed aft of packages containing 
plutonium. 

(c) A package of plutonium exceeding 
the size and weight limitations in 
paragraph (b)— 

(1) May not be transported aboard an 
aircraft carrying other cargo required to 
bear any of the following labels: Class 1 
(all Divisions), Class 2 (all Divisions), 
Class 3, Class 4 (all Divisions), Class 5 
(all Divisions), or Class 8; and 

(2) Must be securely cradled and tied 
down to the main deck of the aircraft in 
a manner that restrains the package 
against the following internal forces 
acting separately relative to the deck of 
the aircraft; Upward, 2g; Forward, 9g; 
Sideward, 1.5g; Downward, 4.5g.

§ 175.705 Radioactive contamination. 
(a) A carrier shall take care to avoid 

possible inhalation, ingestion, or contact 
by any person with Class 7 (radioactive) 
materials that may have been released 
from their packagings. 

(b) When contamination is present or 
suspected, the package containing a 
Class 7 material, any loose Class 7 
material, associated packaging material, 
and any other materials that have been 
contaminated must be segregated as far 
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as practicable from personnel contact 
until radiological advice or assistance is 
obtained from the U.S. Department of 
Energy or appropriate State or local 
radiological authorities. 

(c) An aircraft in which Class 7 
material has been released must be 
taken out of service and may not be 
returned to service or routinely 
occupied until the aircraft is checked for 
radioactive contamination and it is 
determined in accordance with 
§ 173.443 of this subchapter that the 
dose rate at every accessible surface is 
less than 0.005 mSv per hour (0.5 mrem 

per hour) and there is no significant 
removable surface contamination. 

(d) Each aircraft used routinely for 
transporting Class 7 materials shall be 
periodically checked for radioactive 
contamination, and an aircraft must be 
taken out of service if contamination 
exceeds the level specified in paragraph 
(c) of this section. The frequency of 
these checks shall be related to the 
likelihood of contamination and the 
extent to which Class 7 materials are 
transported. 

(e) In addition to the reporting 
requirements of §§ 171.15 and 171.16 of 
this subchapter, an aircraft operator 

shall notify the offeror at the earliest 
practicable moment following any 
incident in which there has been 
breakage, spillage, or suspected 
radioactive contamination involving 
Class 7 (radioactive) materials 
shipments.

Issued in Washington, DC on October 27, 
2004 under the authority delegated in 49 CFR 
part 106. 
Frits Wybenga, 
Deputy Associate Administrator for 
Hazardous Materials Safety.
[FR Doc. 04–24376 Filed 11–9–04; 8:45 am] 
BILLING CODE 4910–60–P
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DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT 

24 CFR Part 203

[Docket No. FR–4831–P–01; HUD–2004–
0007] 

RIN 2502–AI03

Revisions to the Single Family 
Mortgage Insurance Program

AGENCY: Office of the Assistant 
Secretary for Housing-Federal Housing 
Commissioner, HUD.
ACTION: Proposed rule.

SUMMARY: To reflect recent statutory 
changes, this proposed rule revises 
certain regulations under the single 
family mortgage insurance program that 
govern actions by mortgagees with 
respect to mortgages in default. The rule 
also amends other regulations under the 
program to make them consistent with 
industry practices. The Department 
believes that these changes will help to 
increase the administrative efficiency of 
the single family mortgage insurance 
program.

DATES: Comment Due Date: January 10, 
2005.
ADDRESSES: Interested persons are 
invited to submit comments regarding 
this rule to the Regulations Division, 
Office of General Counsel, Room 10276, 
Department of Housing and Urban 
Development, 451 Seventh Street, SW., 
Washington, DC 20410–0500. Interested 
persons may also submit comments 
electronically through either: 

• The Federal eRulemaking Portal at: 
http://www.regulations.gov; or 

• The HUD electronic Web site at: 
www.epa.gov/feddocket. Follow the link 
entitled View Open HUD Dockets. 
Commenters should follow the 
instructions provided on that site to 
submit comments electronically. 

Facsimile (fax) comments are not 
acceptable. In all cases, communications 
must refer to the docket number and 
title. All comments and 
communications submitted will be 
available, without revision, for public 
inspection and copying between 8 a.m. 
and 5 p.m. weekdays at the above 
address. Copies are also available for 
inspection and downloading at 
www.epa.gov/feddocket.
FOR FURTHER INFORMATION CONTACT: 
Joseph McCloskey, Office of the Deputy 
Assistant Secretary for Single Family 
Housing, Department of Housing and 
Urban Development, Room 9172, 451 
Seventh Street, SW., Washington, DC 
20410–8000; telephone (202) 708–1672 
(this is not a toll-free number). Hearing- 
and speech-impaired persons may 

access this number through TTY by 
calling the toll free Federal Information 
Relay Service at 800–877–8339.
SUPPLEMENTARY INFORMATION: 

I. Background 

The Department’s regulations 
governing the procedures, rights, and 
servicing responsibilities, among other 
things, arising out of a mortgage insured 
under the single family mortgage 
insurance program of the Federal 
Housing Administration (FHA) 
generally are codified at 24 CFR part 
203. Statutory amendments enacted by 
the Departments of Veterans Affairs and 
Housing and Urban Development, and 
Independent Agencies Appropriations 
Act, 1999 (Pub. L. 105–276, approved 
October 21, 1998) (FY1999 
Appropriations Act), and other changes 
in practices and procedures require 
changes to the regulations at 24 CFR 
203.23, 203.24, 203.359, 203.370, 
203.371, 203.389, 203.402, 203.604, and 
203.605. 

II. This Proposed Rule 

This rule would amend 24 CFR 
203.23(a) to require a provision in the 
mortgage for the payment of homeowner 
or condominium association fees among 
the other payments that the mortgagor is 
required to make under the mortgage. 
Several states have enacted legislation 
that gives condominium and 
homeowners’ associations the right to 
file a lien for non-payment of 
association fees by a mortgagor, 
resulting in a lien that has priority over 
the FHA-insured mortgage. HUD has 
performed a study on the various state 
laws applicable to the priority of the 
homeowners’ and condominium 
association fees and charges. There is 
great variance among the states with 
respect to how they treat the lien status 
of condominium association fees and 
charges. Some states have established a 
priority or ‘‘super lien’’ for six months, 
but the time that the six-month period 
begins to run varies. Also, the time that 
the lien for the fees and charges is 
perfected varies by state. As a result, 
HUD has experienced difficulty in 
several jurisdictions where the 
condominium or homeowners’ 
association has started foreclosure 
proceedings under its lien. In addition, 
even where the lien for fees and 
assessments is not senior to the 
mortgage, there are many questions 
raised as to whether the mortgagee 
should pay the unpaid fees before 
conveying the property to the Secretary. 
HUD has been apprised that other states 
are contemplating legislation that would 
make these assessments prior liens. 

Further, HUD desires to protect the 
viability of homeowners’ and 
condominium associations by providing 
a method whereby there would be 
greater assurance of these associations’ 
collecting their fees. HUD also wants to 
protect those homeowners who do pay 
their fees from being assessed for 
maintenance and other expenses that 
cannot be paid because other 
homeowners do not pay their fees. It is 
also a costly process to have attorneys 
handle redemption of the property, if 
the homeowners’ or condominium 
association forecloses on its lien. 
Therefore, the amendment to § 203.23 
would require mortgagees of FHA-
insured mortgages endorsed on or after 
the effective date of this rule to collect 
as part of the monthly mortgage 
payment an escrow of the amounts 
necessary for the payment of these fees 
when they become due. 

A corresponding amendment is made 
to 24 CFR 203.24(a)(1) to provide for the 
application by the mortgagee of that part 
of the monthly payment received from 
the mortgagor for condominium or 
homeowners’ association fees. 

This rule also would amend 24 CFR 
203.359(b)(2). After reviewing its 
experience with the application of this 
regulation, HUD has concluded that 
amendment of this regulation is 
warranted to better protect the 
insurance fund. HUD’s experience has 
shown that too many mortgagees have 
not pursued conveying the foreclosed 
property to the Secretary with the 
diligence that the regulation 
contemplated. Consequently, the 
Department has been forced to pay 
additional interest on the outstanding 
debt pending recordation of the deed to 
the Secretary by the mortgagee. The 
amended regulation would provide that 
the deed to the Secretary must be 
recorded within 30 days after the later 
of the acquisition of possession of the 
property by the mortgagee or the 
expiration of the redemption period. 

The rule would amend § 203.370 by 
removing the existing language in 
paragraph (c)(4) and substituting 
therefor the amendatory language in 
section 601(a) of the FY1999 HUD 
Appropriations Act, which amended 
section 204 of the National Housing Act 
(12 U. S. C. 1710). Section 204 now 
provides for the payment of insurance 
benefits by the Secretary in a 
preforeclosure sale of the property if, 
among other things, ‘‘the mortgagor has 
received an appropriate disclosure, as 
determined by the Secretary.’’ Formerly, 
section 204 required counseling. The 
revised language of 24 CFR 
203.370(c)(4) reflects the cited language 
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from section 601(a) of the FY1999 HUD 
Appropriations Act.

HUD proposes in this rule to add a 
new paragraph 6 to 24 CFR 203.371(b) 
to provide that, along with the existing 
requirements that must be satisfied for 
payment of a partial claim, the 
mortgagor must have made a minimum 
number of monthly payments as 
prescribed by the Secretary. 

In § 203.371, paragraph (d) would be 
revised to provide that HUD must 
receive the original of the note and 
security instrument no later than 60 
days after the date of the execution of 
the note and the security instrument. 
Section 203.371(d) would allow 
submission by the mortgagee of a copy 
of the security instrument with the date 
and time of the recording stamped by 
the recorder’s office, if the original 
document is not available. A 
certification from the recorder’s office 
that the security instrument has been 
recorded and stating the date of 
recordation also would be acceptable. If 
the mortgagee does not provide the 
original of the note and the security 
agreement (or the stamped copy or 
certification as provided above) to HUD 
by the 60-day deadline, HUD will 
require reimbursement of the amount of 
the partial claim paid to the mortgagee, 
including the incentive. If the mortgagee 
meets the 60-day requirement by 
providing HUD with the original note 
and a copy of the security instrument 
with a stamp or certification as 
described above, the mortgagee will 
have six months from the date of the 
execution of the security instrument to 
provide HUD with the original of the 
security instrument. If the security 
instrument is not provided to HUD by 
the six-month deadline, then HUD will 
require reimbursement of the claim, 
including the incentive. 

This proposed rule also would amend 
24 CFR 203.389 to add ‘‘aviation 
easements’’ approved by the Secretary at 
the time of the mortgage origination to 
the list of easements in paragraph (b)(1) 
to which the Commissioner may not 
raise objection in taking title to property 
covered by an insured mortgage in 
default. This amendment recognizes 
that, since the regulation was last 
updated in 1976, aviation easements 
have become fairly common with the 
growth in the number of airports. 

In 24 CFR 203.402, paragraphs (a) and 
(j) are revised to incorporate new items 
that would be included in insurance 
benefits paid by HUD with respect to 
conveyed and non-conveyed properties. 
In paragraph (a), language is added that 
provides for an amount to be included 
in the claim payment of a utility fee, if 
it is a lien prior to the mortgage. HUD 

also has added language to paragraph (a) 
that would permit HUD to reimburse 
mortgagees for payments of 
homeowners’ association and 
condominium fees if, because of a 
default of a mortgagor, in making 
escrow payments, the mortgagee has to 
pay these fees. This amendment would 
affect only mortgages endorsed on or 
after the effective date of this rule. The 
revision to paragraph (j) will eliminate 
the need for approval by the Secretary, 
prior to the issuance of a mortgage, of 
a covenant that provides for charges and 
fees for the administration, operation, 
and maintenance of community-owned 
property. The requirement for Secretary 
approval has not been in effect for some 
time. Section 203.604(c)(2) would be 
revised to eliminate the requirement of 
a face-to-face meeting if the mortgaged 
property is within 200 miles of the 
mortgagee or a branch office thereof. 
Even if the mortgagee does have an 
office, or a branch office, within 200 
miles, a face-to-face meeting would not 
be necessary if the servicer does not 
have an office or a branch within 200 
miles. The revision is being made since 
servicers, rather than holding 
mortgagees, take the necessary actions 
required when a mortgagor is 
delinquent. As revised, § 203.604(c)(2) 
would provide that a face-to-face 
meeting is no longer required if ‘‘The 
mortgaged property is not within 200 
miles of the servicer [the reference to 
mortgagee has been removed] or a 
branch office of the servicer.’’

The revision to 24 CFR 203.605 
clarifies the existing language regarding 
the deadline for the mortgagee to 
complete its loss mitigation evaluation. 
HUD has always considered 90 days of 
delinquency to be the appropriate 
amount of time required to ensure that 
a borrower would have an opportunity 
to respond to requests from the 
mortgagee and for the mortgagee to 
complete its review for loss mitigation. 
The existing language (‘‘no later than 
when three full monthly installments 
* * * are unpaid’’) was intended to 
allow the mortgagee to the end of the 
third month of delinquency to complete 
the loss mitigation evaluation, i.e., 
while three payments were still unpaid, 
but before four payments had become 
unpaid. However, this language created 
an ambiguity, causing some mortgagees 
to believe that they were required to 
complete the loss mitigation review by 
the day the account became three full 
payments due and unpaid. To remove 
any ambiguity and to make clear the 
intent of the rule, the revision to 24 CFR 
203.605 provides in part that: ‘‘Before 
the account becomes four payments due 

and unpaid, the mortgagee shall 
evaluate all of the loss mitigation 
techniques provided in § 203.501 to 
determine which, if any, is appropriate, 
and shall reevaluate monthly 
thereafter.’’

Findings and Certifications 

Regulatory Planning and Review 
The Office of Management and Budget 

(OMB) reviewed this rule under 
Executive Order 12866 (entitled 
‘‘Regulatory Planning and Review’’). 
OMB determined that this rule is a 
‘‘significant regulatory action’’ as 
defined in section 3(f) of the Order 
(although not an economically 
significant regulatory action under the 
Order). Any changes made to the rule as 
a result of that review are identified in 
the docket file, which is available for 
public inspection in the Regulations 
Division, Room 10276, 451 Seventh 
Street, SW., Washington, DC 20410–
0500. 

Environmental Impact 
A Finding of No Significant Impact 

with respect to the environment for this 
rule has been made in accordance with 
HUD regulations at 24 CFR part 50, 
which implement section 102(2)(C) of 
the National Environmental Policy Act 
of 1969 (42 U.S.C. 4332(2)(C). The 
Finding of No Significant Impact is 
available for public inspection between 
8 a.m. and 5 p.m. weekdays in the 
Regulations Division, Office of the 
General Counsel, Department of 
Housing and Urban Development, Room 
10276, 451 Seventh Street, SW., 
Washington, DC 20410–5000. 

Unfunded Mandates Reform Act 
The Unfunded Mandates Reform Act 

of 1995 (2 U.S.C. 1531–1538) establishes 
requirements for federal agencies to 
assess the effects of their regulatory 
actions on state, local, and tribal 
governments and on the private sector. 
This rule does not impose a federal 
mandate on any state, local, or tribal 
government, or on the private sector, 
within the meaning of the Unfunded 
Mandates Reform Act of 1995. 

Regulatory Flexibility Act 
The Secretary, in accordance with the 

Regulatory Flexibility Act (5 U.S.C. 
605(b)), has reviewed this rule before 
publication and by approving it certifies 
that this rule would not have a 
significant economic impact on a 
substantial number of small entities. 
There are no anti-competitive 
discriminatory aspects of the rule with 
regard to small entities, and there are 
not any unusual procedures that would 
need to be complied with by small 
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entities. The rule revises certain 
regulations under the Single Family 
Mortgage Insurance program to improve 
the efficiency of the program. Although 
HUD has determined that this rule 
would not have a significant economic 
impact on a substantial number of small 
entities, HUD welcomes comments 
regarding less burdensome alternatives 
to this rule that will meet HUD’s 
objectives as described in this preamble.

Executive Order 13132, Federalism 

Executive Order 13132 (entitled 
‘‘Federalism’’) prohibits an agency from 
publishing any rule that has federalism 
implications if the rule either imposes 
substantial direct compliance costs on 
State and local governments and is not 
required by statute, or the rule preempts 
State law, unless the agency meets the 
consultation and funding requirements 
of section 6 of the Executive Order. This 
rule does not have federalism 
implications and does not impose 
substantial direct compliance costs on 
State and local governments nor 
preempt State law within the meaning 
of the Executive Order.

List of Subjects in 24 CFR Part 203

Hawaiian Natives, Home 
improvement, Indians-lands, Loan 
programs-housing and community 
development, Mortgage insurance, 
Reporting and recordkeeping 
requirements, Solar energy.

Catalog of Federal Domestic Assistance 

The Catalog of Federal Domestic 
Assistance number is 14.117.

Accordingly, for the reasons described 
in the preamble, HUD proposes to 
amend 24 CFR part 203 as follows:

PART 203–SINGLE FAMILY 
MORTGAGE INSURANCE 

1. The authority citation for part 203 
continues to read as follows:

Authority: 12 U.S.C. 1709, 1710, 1715b, 
and 1715u; 42 U.S.C. 3535(d).

2. Amend § 203.23 by removing the 
word ‘‘and’’ at the end of paragraph 
(a)(4), by redesignating existing 
paragraph (a)(5) as (a)(6) and revising it, 
and by adding a new paragraph (a)(5) to 
read as follows:

§ 203.23 Mortgagor’s payments to include 
other charges. 

(a) * * *
(5) For mortgages endorsed for 

insurance on or after the effective date 
of this rule, homeowner association or 
condominium association fees, as 
appropriate; and 

(6) Fire and other hazard insurance 
premiums, if any. The mortgage shall 

further provide that such payments 
shall be held by the mortgagee in a 
manner satisfactory to the 
Commissioner for the purpose of paying 
such ground rents, taxes, assessments, 
insurance premiums, and (for mortgages 
endorsed on or after the effective date of 
this rule), homeowners’ or 
condominium association fees before 
the same become delinquent, for the 
benefit and account of the mortgagor. 
The mortgage also must make 
provisions for adjustments in case the 
estimated amount of such taxes, 
assessments, insurance premiums, and 
fees shall prove to be more, or less, than 
the actual amount thereof so paid by the 
mortgagor. Such payments shall be held 
in an escrow subject to § 203.550.
* * * * *

3. Amend § 203.24 by revising 
paragraph (a)(1) to read as follows:

§ 203.24 Application of payments. 
(a) * * *
(1) Premium charges under the 

contract of insurance (other than a one-
time or up-front mortgage insurance 
premium paid in accordance with 
§§ 203.280, 203.284, and 203.285), 
charges for ground rents, taxes, special 
assessments, flood insurance premiums, 
if required, fire and other hazard 
insurance premiums, and (for mortgages 
endorsed on or after the effective date of 
this rule), homeowners’ and 
condominium association fees and 
charges, if applicable.
* * * * *

4. Amend § 203.359 by revising 
paragraph (b)(2) to read as follows:

§ 203.359 Time of conveyance to the 
Secretary.
* * * * *

(b) * * *
(2) Direct conveyance. In cases where 

the mortgagee arranges for a direct 
conveyance of the property to the 
Secretary, the mortgagee must ensure 
that the property is transferred to the 
Secretary within 30 days of the later of 
acquiring possession of the property or 
the expiration of the redemption period. 

5. Amend § 203.370 by revising 
paragraph (c)(4) to read as follows:

§ 203.370 Pre-foreclosure sales.
* * * * *

(c) * * *
(4) Must have received an appropriate 

disclosure, as prescribed by the 
Secretary. 

6. Amend § 203.371 by revising 
paragraphs (b)(4) and (b)(5), by adding 
a new paragraph (b)(6), and by revising 
paragraph (d), to read as follows:

§ 203.371 Partial claim.
* * * * *

(b) * * *
(4) The mortgagor is not financially 

able to make sufficient additional 
payments to repay the arrearage within 
a time frame specified by HUD; 

(5) The mortgagor is not financially 
qualified to support monthly mortgage 
payments on a modified mortgage or on 
a refinanced mortgage in which the total 
arrearage is included; and 

(6) The mortgagor must have made a 
minimum number of monthly payments 
as prescribed by the Secretary.
* * * * *

(d) Application for insurance benefits. 
The mortgagee shall provide HUD with 
the original credit instrument and the 
original security instrument no later 
than 60 days following the date of their 
execution. If the original security 
instrument is not yet available, the 
mortgagee shall provide HUD with a 
copy of the security instrument on 
which the date and time of the 
recording of the original is stamped by 
the recorder’s office. If the recorder’s 
office cannot stamp the copy, HUD will 
accept a certification from the recorder’s 
office that the original has been 
recorded and the date of the 
recordation. If the mortgagee does not 
provide the original of the note and 
security instrument (or the stamped 
copy or certification as provided above) 
within the 60-day deadline, the 
mortgagee shall be required to 
reimburse the amount of the claim paid, 
including the incentive. If the mortgagee 
meets the 60-day requirement with the 
original note and a stamped or certified 
copy of the security instrument, the 
mortgagee shall have 6 months from the 
date of the execution of the security 
instrument to provide HUD with the 
original of the security instrument. If the 
security instrument is not provided 
within 6 months, HUD will require 
reimbursement of the claim payment, 
including the incentive. 

7. Amend § 203.389 by revising 
paragraph (b)(1) to read as follows:

§ 203.389 Waived title objections.

* * * * *
(b)(1) Aviation easements, which were 

approved by the Secretary at the time of 
the origination of the mortgage, and 
other customary easements for public 
utilities, party walls, driveways, and 
other purposes.
* * * * *

8. Amend § 203.402 by revising 
paragraphs (a) and (j) to read as follows:

§ 203.402 Items included in payment—
conveyed and nonconveyed properties.

* * * * *
(a) Taxes, ground rents, water rates, 

and utility charges which are liens prior 
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to the mortgage; and homeowners’ or 
condominium association fees when the 
mortgagee is required to escrow the fees 
under § 203.23, but the mortgagor has 
defaulted in the payment of the escrow 
and the mortgagee pays such fees for 
and on account of the mortgagor.
* * * * *

(j) Charges for the repair or 
maintenance of the mortgaged property 
required by and in an amount approved 
by the Secretary; charges for 
condominium and homeowners’ 
association fees which the mortgagee 
advanced for and on behalf of the 
mortgagor for those mortgages endorsed 
for insurance before the effective date of 
the rule.
* * * * *

9. Amend § 203.604 by revising 
paragraph (c)(2) to read as follows:

§ 203.604 Contact with the mortgagor

* * * * *
(c) * * *
(2) The mortgaged property is not 

within 200 miles of the servicer, or a 
branch office of the servicer.
* * * * *

10. Revise § 203.605 to read as 
follows:

§ 203.605 Loss mitigation evaluation. 

Before the account becomes four 
installments due and unpaid, the 
mortgagee shall evaluate all of the loss 
mitigation techniques provided in 
§ 203.501 to determine which 

techniques, if any, are appropriate, and 
shall reevaluate monthly thereafter. The 
mortgagee shall maintain 
documentation of such evaluations. 
Should a claim for mortgage insurance 
benefits later be filed, the mortgagee 
shall maintain this documentation in 
the claim file under the requirements of 
§ 203.365(c).

Dated: August 27, 2004. 
John C. Weicher, 
Assistant Secretary for Housing—Federal 
Housing Commissioner. 
Sean Cassidy, 
General Deputy Assistant, Secretary for 
Housing.
[FR Doc. 04–24989 Filed 11–9–04; 8:45 am] 
BILLING CODE 4210–27–P
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DEPARTMENT OF DEFENSE

GENERAL SERVICES 
ADMINISTRATION

NATIONAL AERONAUTICS AND 
SPACE ADMINISTRATION

48 CFR Parts 23 and 52

Federal Acquisition Regulation; FAR 
Case 1998–020, Hazardous Material 
Safety Data, Notice of Public Meeting

AGENCIES: Department of Defense (DoD), 
General Services Administration (GSA), 
and National Aeronautics and Space 
Administration (NASA).
ACTION: Notice of public meeting with 
request for comments.

SUMMARY: The Civilian Agency 
Acquisition Council and the Defense 
Acquisition Regulations Council 
(Councils) are hosting a public meeting 
to facilitate an open dialogue between 
the Government and interested parties 
on proposed amendments to the Federal 
Acquisition Regulation regarding 
hazardous material safety data.
DATES: The meeting will be held on 
November 23, 2004, from 9 a.m. to 4 
p.m., EST.

To facilitate discussions at the public 
meeting, interested parties are 

encouraged to provide, no later than 
November 15, 2004, written comments 
on issues they would like addressed at 
the public meeting.
ADDRESSES: The meeting will be held at 
the General Services Administration, 
1800 F Street, NW, Washington, DC 
20405, Room 5141A. Participants are 
encouraged to check the Web site prior 
to the public meeting to ensure the 
location has not changed as a result of 
a large number of registrants.

Interested parties may register, view 
the draft final rule, submit electronic 
comments, and obtain directions at 
http://www.acq.osd.mil/dpap/dars/
coming.htm.

FOR FURTHER INFORMATION CONTACT: Mr. 
Craig Goral, Procurement Analyst, at 
(202) 501–3856.

Special Accommodations: The public 
meeting is physically accessible to 
people with disabilities. Request for 
sign language interpretation or other 
auxiliary aids should be directed to 
Craig Coral, at (202) 501–3856, at least 
5 days prior to the meeting date.
SUPPLEMENTARY INFORMATION:

A. Background

This FAR case proposes to revise 
policies and procedures for the 
submission of material safety data 

sheets (MSDS) by contractors who 
provide hazardous materials to the 
Government. An original proposed rule 
was published in the Federal Register at 
67 FR 632, January 4, 2002. A second 
proposed rule was published in the 
Federal Register at 69 FR 10118, March 
3, 2004. The comment period on the 
second proposed rule closed to the 
public on May 3, 2004. Public 
comments on the second proposed rule 
may be viewed at http://
www.acqnet.gov/far/. The Federal 
Acquisition Law Team has reviewed the 
public comments and prepared a draft 
final rule for discussion at the public 
meeting.

B. Public Meeting

Attendees are encouraged but not 
required to register for the public 
meeting, to ensure adequate room 
accommodations. Interested parties may 
also offer additional questions for 
discussion at the public meeting.

Dated: November 4, 2004

Laura Auletta,
Director, Contract Policy Division.
[FR Doc. 04–25044 Filed 11–9–04; 8:45 am]

BILLING CODE 6820–EP–S
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1 See 49 CFR 1520.5 for a description of SSI 
material.

DEPARTMENT OF HOMELAND 
SECURITY 

Transportation Security Administration 

49 CFR Part 1522

[Docket No. TSA–2004–19605] 

RIN 1652–AA33

Fees for Security Threat Assessments 
for Hazmat Drivers

AGENCY: Transportation Security 
Administration (TSA), Department of 
Homeland Security (DHS).
ACTION: Notice of proposed rulemaking 
(NPRM). 

SUMMARY: In response to recent statutory 
requirements, the Transportation 
Security Administration (TSA) proposes 
to establish a fee for security threat 
assessments that TSA is required to 
perform on individuals who apply for or 
renew a hazardous materials 
endorsement for a commercial driver’s 
license. TSA also proposes to establish 
a fee for collection and transmission of 
fingerprints, which is necessary to 
perform the security threat assessments. 
TSA intends to use fees collected under 
this proposed rule to pay for the costs 
of the security threat assessments and 
the costs of collection and transmission 
of fingerprints.
DATES: Submit comments by December 
1, 2004.
ADDRESSES: You may submit comments 
to this rulemaking, identified by the 
TSA docket number, using any one of 
the following methods:

Comments Filed Electronically: You 
may submit comments through the 
docket Web site at http://dms.dot.gov. 
Please be aware that anyone is able to 
search the electronic form of all 
comments received into any of our 
dockets by the name of the individual 
submitting the comment (or signing the 
comment, if submitted on behalf of an 
association, business, labor union, etc.). 
You may review the applicable Privacy 
Act Statement published in the Federal 
Register on April 11, 2000 (65 FR 
19477), or you may visit http://
dms.dot.gov.

You also may submit comments 
through the Federal eRulemaking portal 
at http://www.regulations.gov.

Comments Submitted by Mail, Fax, or 
In Person: Address or deliver your 
written, signed comments to the Docket 
Management System, U.S. Department 
of Transportation, Room Plaza 401, 400 
Seventh Street, SW., Washington, DC 
20590–0001; Fax: 202–493–2251. 

Comments that include trade secrets, 
confidential commercial or financial 

information, or sensitive security 
information (SSI) should not be 
submitted to the public regulatory 
docket.1 Please submit such comments 
separately from other comments on the 
rule. Comments containing trade 
secrets, confidential commercial or 
financial information, or SSI should be 
appropriately marked as containing 
such information and submitted by mail 
to the individual listed in FOR FURTHER 
INFORMATION CONTACT.

Reviewing Comments in the Docket: 
You may review the public docket 
containing comments in person in the 
Dockets Office between 9 a.m. and 5 
p.m., Monday through Friday, except 
Federal holidays. The Dockets Office is 
located on the plaza level of the NASSIF 
Building at the Department of 
Transportation address above. Also, you 
may review public dockets on the 
Internet at http://dms.dot.gov.

See SUPPLEMENTARY INFORMATION for 
format and other information about 
comment submissions.
FOR FURTHER INFORMATION CONTACT: For 
technical questions: Mr. Randall Fiertz, 
Office of Revenue, Transportation 
Security Administration Headquarters, 
West Building, Floor 12, TSA–14, 601 
South 12th Street, Arlington, VA 22202; 
telephone: (571) 227–2323; e-mail: 
TSA–Fees@dhs.gov.

For legal questions: Mr. Dion Casey, 
Office of Chief Counsel, Transportation 
Security Administration Headquarters, 
East Building, Floor 12, TSA–2, 601 
South 12th Street, Arlington, VA 22202; 
telephone: (571) 227–2663; e-mail: 
Dion.Casey@dhs.gov.

SUPPLEMENTARY INFORMATION:

Comments Invited 

TSA invites interested persons to 
participate in this rulemaking by 
submitting written comments, data, or 
views. We also invite comments relating 
to the economic, environmental, energy, 
or federalism impacts that might result 
from adopting the proposals in this 
document. See ADDRESSES above for 
information on where to submit 
comments. 

Comments that include trade secrets, 
confidential commercial or financial 
information, or SSI should not be 
submitted to the public regulatory 
docket. Please submit such comments 
separately from other comments on the 
proposed rule. Comments containing 
this type of information should be 
appropriately marked and submitted to 
the address specified in the ADDRESSES 
section. Upon receipt of such 

comments, TSA will not place the 
comments in the public docket and will 
handle them in accordance with 
applicable safeguards and restrictions 
on access. TSA will hold them in a 
separate file to which the public does 
not have access, and place a note in the 
public docket that TSA has received 
such materials from the commenter. If 
TSA receives a request to examine or 
copy this information, TSA would treat 
it as any other request under the 
Freedom of Information Act (FOIA) (5 
U.S.C. 552) and the Department of 
Homeland Security’s FOIA regulation 
found in 6 Code of Federal Regulation 
(CFR) part 5. 

With each comment, please include 
your name and address, identify the 
docket number at the beginning of your 
comments, and give the reason for each 
comment. The most helpful comments 
reference a specific portion of the 
proposal, explain the reason for any 
recommended change, and include 
supporting data. You may submit 
comments and material electronically, 
in person, or by mail as provided under 
ADDRESSES, but please submit your 
comments and material by only one 
means. If you submit comments by mail 
or delivery, submit them in two copies, 
in an unbound format, no larger than 8.5 
by 11 inches, suitable for copying and 
electronic filing. 

If you want TSA to acknowledge 
receipt of your comments on this 
rulemaking, include with your 
comments a self-addressed, stamped 
postcard on which the docket number 
appears. We will stamp the date on the 
postcard and mail it to you. 

Except for comments containing 
confidential information and SSI, we 
will file in the public docket all 
comments we receive, as well as a 
report summarizing each substantive 
public contact with TSA personnel 
concerning this rulemaking. The docket 
is available for public inspection before 
and after the comment closing date.

We will consider all comments we 
receive on or before the closing date for 
comments. We will consider comments 
filed late to the extent practicable. We 
may change this rulemaking in light of 
the comments we receive. 

Availability of Rulemaking Document 
You can get an electronic copy using 

the Internet by— 
(1) Searching the Department of 

Transportation’s electronic Docket 
Management System (DMS) Web page 
(http://dms.dot.gov/search); 

(2) Accessing the Government 
Printing Office’s Web page at http://
www.access.gpo.gov/su_docs/aces/
aces140.html; or 
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2 Pub. L. 107–71, November 19, 2001, 115 Stat. 
597.

3 Section 403 of Pub. L. 107–296, November 25, 
2002, 116 Stat. 2135, codified at 6 U.S.C. 203.

4 49 U.S.C. 114(d).
5 49 U.S.C. 114(f)(2).
6 Pub. L. 107–56, October 25, 2001, 115 Stat. 272.

7 68 FR 10988, March 7, 2003.
8 The National Crime Prevention and Privacy 

Compact (Compact) is authorized under 42 U.S.C. 
14616 to establish legal criteria governing criminal 
history record checks for non-criminal justice 
purposes. The Compact Council is composed of 15 
members, appointed by the Attorney General. As a 
general rule, the Compact Council requires the 
submission of fingerprints for purposes of gaining 
access to criminal history databases for non-
criminal justice purposes.

9 See 49 U.S.C. 114(f).
10 Pub. L. 107–296, November 25, 2002, 116 Stat. 

2280, codified at 18 U.S.C. 842.
11 The penalty for violation of 18 U.S.C. 842(i) is 

up to ten years imprisonment and a fine of up to 
$250,000.

(3) Visiting TSA’s Law and Policy 
Web page at http://www.tsa.dot.gov/
public/index.jsp.

In addition, copies are available by 
writing or calling the individual in the 
FOR FURTHER INFORMATION CONTACT 
section. Make sure to identify the docket 
number of this rulemaking. 

Abbreviations and Terms Used in This 
Document 

ATF—Bureau of Alcohol, Tobacco, 
Firearms, and Explosives 

AAMVA—Association of American 
Motor Vehicle Administrators 

ATSA—Aviation and Transportation 
Security Act 

BLS—Bureau of Labor Statistics 
BTS—Bureau of Transportation 

Statistics 
CDL—commercial drivers license 
CDLIS—Commercial Drivers License 

Information System 
CFR—Code of Federal Regulations 
CHRC—criminal history records check 
DHS—Department of Homeland 

Security 
DOT—Department of Transportation 
FBI—Federal Bureau of Investigation 
FMCSA—Federal Motor Carrier Safety 

Administration 
HME—hazardous materials 

endorsement 
ICE—Bureau of Immigration and 

Customs Enforcement 
IFR—interim final rule 
NPRM—notice of proposed rulemaking 
PRA—Paperwork Reduction Act 
SEA—Safe Explosives Act 
TSA—Transportation Security 

Administration 

I. Background 

On September 11, 2001, several 
terrorist attacks were made against the 
United States. Those attacks resulted in 
catastrophic human casualties and 
property damage. In response to those 
attacks, Congress passed the Aviation 
and Transportation Security Act 
(ATSA), which established the 
Transportation Security Administration 
(TSA).2 TSA was created as an agency 
within the Department of 
Transportation (DOT), operating under 
the direction of the Under Secretary of 
Transportation for Security. As of March 
1, 2003, pursuant to the Homeland 
Security Act of 2002, TSA became an 
agency of the Department of Homeland 
Security (DHS), and the Under Secretary 
is now the Assistant Secretary of 
Homeland Security for TSA.3 TSA 
continues to possess the statutory 

authority that ATSA established. ATSA 
granted to the Assistant Secretary 
responsibility for security in all modes 
of transportation.4

ATSA authorizes TSA to identify 
individuals who pose a threat to 
transportation security.5 This authority 
includes conducting background checks 
on individuals in the transportation 
industries. The background checks may 
include collecting fingerprints to 
determine if an individual has a 
criminal conviction or the use of a name 
and other identifying characteristics to 
determine whether an individual has 
committed international criminal 
offenses or immigration offenses.

Based on his functions, duties, and 
powers, the Assistant Secretary is 
situated to determine whether sufficient 
cause exists to believe that an 
individual poses a threat to 
transportation security. 

A. USA PATRIOT Act 

The Uniting and Strengthening 
America by Providing Appropriate 
Tools Required to Intercept and 
Obstruct Terrorism (USA PATRIOT) Act 
was enacted on October 25, 2001.6 
Section 1012 of the USA PATRIOT Act 
amended 49 U.S.C. Chapter 51 by 
adding a new section 5103a titled 
‘‘Limitation on issuance of hazmat 
licenses.’’ Section 5103a(a)(1) provides:

A State may not issue to any individual a 
license to operate a motor vehicle 
transporting in commerce a hazardous 
material unless the Secretary of 
Transportation has first determined, upon 
receipt of a notification under subsection 
(c)(1)(B), that the individual does not pose a 
security risk warranting denial of the license.

Section 5103a(a)(2) subjects license 
renewals to the same requirements.

Section 5103a(c) requires the Attorney 
General, upon the request of a State in 
connection with issuance of a hazardous 
materials endorsement (HME) for a 
commercial drivers license (CDL), to 
carry out a background records check of 
the individual applying for the 
endorsement and, upon completing the 
check, to notify the Secretary of 
Transportation of the results. The 
Secretary of Transportation then 
determines whether the individual 
poses a security threat warranting denial 
of the endorsement. The Secretary of 
Transportation delegated the authority 
to carry out the provisions of Section 
5103a to the Under Secretary of 
Transportation for Security (now the 

Assistant Secretary of Homeland 
Security for TSA).7

The background records check must 
consist of: (1) a check of the relevant 
criminal history databases; (2) in the 
case of an alien, a check of the relevant 
databases to determine the status of the 
alien under U.S. immigration laws; and 
(3) as appropriate, a check of the 
relevant international databases through 
Interpol-U.S. National Central Bureau or 
other appropriate means.8 As explained 
in further detail below, TSA is 
performing a more comprehensive 
check than required by Section 5103a, 
including a review of pertinent 
databases to determine whether an 
individual poses a security threat. TSA 
has the authority to perform such 
comprehensive checks under ATSA.9

B. Safe Explosives Act 
Congress enacted the Safe Explosives 

Act (SEA) on November 25, 2002.10 
Sections 1121–1123 of the SEA 
amended section 842(i) of Title 18 of the 
U.S. Code by adding several categories 
to the list of persons who may not 
lawfully ‘‘ship or transport any 
explosive in or affecting interstate or 
foreign commerce’’ or ‘‘receive or 
possess any explosive which has been 
shipped or transported in or affecting 
interstate or foreign commerce.’’ Prior to 
the amendment, 18 U.S.C. 842(i) 
prohibited the transportation of 
explosives by any person under 
indictment for or convicted of a felony, 
a fugitive from justice, an unlawful user 
or addict of any controlled substance, 
and any person who had been 
adjudicated as a mental defective or 
committed to a mental institution. The 
amendment added three new categories 
to the list of prohibited persons: aliens 
(with certain limited exceptions), 
persons dishonorably discharged from 
the armed forces, and former U.S. 
citizens who have renounced their 
citizenship. Individuals who violate 18 
U.S.C. 842(i) are subject to criminal 
prosecution.11 These incidents are 
investigated by the Bureau of Alcohol, 
Tobacco, Firearms, and Explosives 
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12 Explosives are among the categories of 
substances that are defined as hazardous materials 
under DOT regulations. See 49 CFR 383.5 and 
173.50.

13 68 FR 23852. The rule was codified at 49 CFR 
parts 1570 and 1572. On the same date, the FMCSA 
issued a companion rule prohibiting States from 
issuing, renewing, transferring, or upgrading a CDL 
with an HME unless TSA has first determined that 
the individual applying for the HME does not pose 
a security threat warranting denial of the HME. 68 
FR 23844. Because the FMCSA is a part of DOT, 
and because the FMCSA and TSA rules regulate the 
transport of hazardous materials, including 
explosives, with regard to safety, the exception in 
18 U.S.C. 845(a)(1) is triggered.

14 An individual may appeal a determination if 
the individual believes that he or she does not meet 
the criteria warranting revocation. For example, an 
individual may appeal because he or she believes 
the criminal record to be incorrect, or if the 
individual’s conviction for a disqualifying criminal 
offense was pardoned, expunged, or overturned on 
appeal.

15 Such individuals are permitted to apply for a 
waiver if they can demonstrate that they are 
rehabilitated or are no longer a danger to 
themselves or others.

16 In the companion Hazmat Program Rule, 
discussed herein, TSA is amending the May 5 IFR 
to permit one security threat assessment for a 
transfer applicant during the period of time 
required in the driver’s original State of issuance. 
For instance, if the renewal period in Virginia is 
once every 4 years, a driver who obtains his HME 
in Virginia in 2005 and moves to West Virginia in 
2006, where the renewal period is once every 5 
years, is required to undergo a new security threat 
assessment in 2009 in West Virginia, rather than 
within 30 days of moving into West Virginia or in 
2010. The Federal Motor Carrier Safety 
Administration’s regulations require renewing the 
HME at least once every five years, so drivers across 
the country have nearly identical renewal periods. 
(49 CFR 383.141(d)). Thus, there is no risk that any 
driver will go more that five years without a 
security threat assessment.

17 An exception to this effective date was a 
provision in the May 5 IFR that required any holder 
of an HME who had committed a disqualifying 
offense to surrender the HME to the State by 
September 2003.

18 68 FR 63033 (November 7, 2003).

19 69 FR 17696 (April 6, 2004).
20 Department of Homeland Security 

Appropriations Act, 2004, Section 520, Pub. L. 108–
90, October 1, 2003, 117 Stat. 1137 (2004 
Appropriations Act).

(ATF) of the Department of Justice and 
referred, as appropriate, to the United 
States Attorneys.

However, 18 U.S.C. 845(a)(1) provides 
an exception to section 842(i) for ‘‘any 
aspect of the transportation of explosive 
materials via railroad, water, highway, 
or air which are regulated by the United 
States Department of Transportation and 
agencies thereof, and which pertains to 
safety.’’ Under this exception, if DOT 
regulations address the transportation 
security issues of persons engaged in a 
particular aspect of the safe 
transportation of explosive materials, 
then those persons are not subject to 
prosecution under 18 U.S.C. 842(i) 
while they are engaged in the 
transportation of explosives in 
commerce.12

This exception was triggered when 
TSA issued the May 5 Interim Final 
Rule, discussed below, in coordination 
with the Federal Motor Carrier Safety 
Administration (FMCSA) and Research 
and Special Programs Administration 
(RSPA), agencies within the DOT. 

C. The May 5, 2003 Interim Final Rule 
To comply with the mandates of the 

USA PATRIOT Act, and to trigger the 
exception in 18 U.S.C. 845(a)(1) for the 
transportation of explosives, TSA issued 
an interim final rule in coordination 
with FMCSA and RSPA on May 5, 2003 
(the May 5 IFR).13 The May 5 IFR 
established security threat assessment 
standards for determining whether an 
individual poses a security threat 
warranting denial of an HME. Under the 
May 5 IFR, TSA determines that an 
individual poses a security threat if he 
or she: (1) Is an alien (unless he or she 
is a lawful permanent resident) or a U.S. 
citizen who has renounced his or her 
U.S. citizenship; (2) is wanted or under 
indictment for certain felonies; (3) was 
convicted or found not guilty by reason 
of insanity of any of certain felonies in 
military or civilian court within the past 
7 years or was released from 
incarceration for committing any of the 
specified felonies within the past 5 
years; (4) has been adjudicated as a 
mental defective or involuntarily 

committed to a mental institution; or (5) 
is considered to pose a security threat 
based on a review of pertinent 
databases.

The May 5 FIR also established 
conditions under which an individual 
who has been determined to be a 
security threat may appeal the 
determination, and procedures TSA 
follows when considering an appeal.14 
In addition, the May 5 IFR provides a 
waiver process for those individuals 
who otherwise could not obtain an HME 
due to a disqualifying felony conviction 
or mental defect.15 Finally, the May 5 
IFR prohibits an individual from 
holding, and a State from issuing, 
renewing, or transferring an HME for a 
driver unless the individual has met the 
TSA security threat assessment 
standards or has been granted a 
waiver.16 The May 5 IFR was to take 
effect in November 2003.17

In the May 5 IFR, TSA requested and 
received comments from the States, 
labor organizations, and representatives 
of the trucking industry. In addition, 
TSA held working group sessions with 
the States to discuss potential 
fingerprinting systems that would 
achieve the statutory requirements, but 
would not adversely impact the States. 
Based on the comments received and 
the working sessions with the States, 
TSA issued a technical amendment in 
November 2003 to extend the date on 
which fingerprints and applicant 
information must be submitted.18 A 

majority of the States could not 
implement the program by November, 
and TSA did not have statutory 
authority to collect fees to cover TSA’s 
implementation costs. This technical 
amendment required the States to either 
submit fingerprints and applicant 
information by April 1, 2004 or request 
an extension of time and produce a 
fingerprint collection plan by April 1, 
2004. All States were required to have 
the fingerprint collection program in 
place as of December 1, 2004.

In response to the November 2003 
technical amendment, a majority of the 
States asked for an extension of time 
because they were not ready to begin 
collecting applicant information or 
fingerprints by April 1, 2004. Therefore, 
on April 6, 2004, TSA published a final 
rule removing the April 1 date and 
establishing January 31, 2005 as the date 
on which States must begin complying 
with the requirements.19

D. Fee Authority 
On October 1, 2003, legislation was 

enacted authorizing TSA to collect 
reasonable fees to cover the costs of 
providing credentialing and background 
investigations in the transportation 
field, including implementation of the 
USA PATRIOT Act requirements.20 
Section 520 of the Department of 
Homeland Security Appropriations Act, 
2004 (2004 Appropriations Act) 
authorizes TSA to collect fees to pay for 
the following costs: Conducting or 
obtaining a criminal history records 
check (CHRC); reviewing available law 
enforcement databases, commercial 
databases, and records of other 
governmental and international 
agencies; reviewing and adjudicating 
requests for waivers and appeals of TSA 
decisions; and any other costs related to 
performing the background records 
check or providing the credential.

Section 520 of the 2004 
Appropriations Act mandates that any 
fee collected shall be available for 
expenditure only to pay for the costs 
incurred in providing services in 
connection with performing the 
background check or providing the 
credential. The fee shall remain 
available until expended. 

II. Companion Hazmat Program Rule 
In a related interim final rule (IFR), 

titled ‘‘Security Threat Assessment for 
Individuals Applying for a Hazardous 
Materials Endorsement for a 
Commercial Driver’s License’’ RIN 1652-
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21 The FBI is authorized to establish and collect 
fees to process fingerprint identification records 
and name checks for non-criminal justice, non-law 
enforcement employment and licensing purposes 
that may be used for salaries and other expenses 
incurred in providing these services. See Title II of 
Pub. L. 101–515, November 5, 1990, 104 Stat. 2112, 
codified in a note to 28 U.S.C. 534.

22 31 U.S.C. 3512.
23 In July 2004, TSA used HME applicant names 

and biographical data to conduct threat assessments 

on all current HME holders. The threat assessment 
included entering names and biographical data in 
the National Crime Information Center (NCIC) 
database, the Interstate Identification Index (III), 
and other databases, such as terrorism watch lists. 
TSA noted its intent to conduct these threat 
assessments in the May 5 IFR.

24 Transportation Statistics Annual Reports, 2001, 
p.120; Transportation Statistics Annual Reports, 
2003, p.106; Commodity Flow Survey: Hazardous 
Materials, U.S Department of Transportation, 
Bureau of Transportation Statistics, U.S. Census 
Bureau, Economic Census, 1997, p.9; Vehicle 
Inventory and Use Survey, U.S. Department of 
Commerce, U.S. Census Bureau, 1997. In reaching 
this estimate, TSA extrapolated 1997–2003 data and 
applied it to current hazardous materials volume, 
driver, and truck estimates.

25 To estimate the volume of HME holders 
expected to submit to the TSA security threat 
assessment processes, TSA conducted phone 
interviews during the months of June and July 2004 
with representatives from the following 
organizations: American Trucking Association; 
Estes Express Lines; International Brotherhood of 
Teamsters; Motor Freight Carriers’ Associations; 
National Private Truck Council; National Tank 
Truck Carriers, Inc.; and the Truckload Carriers 
Association.

AA17 (the Hazmat Program Rule), that 
is to be issued in association with this 
proposed fee rule (the Fee NPRM), TSA 
plans to require States to choose 
between two fingerprint and applicant 
information collection options. TSA 
intends to require each State to either: 
(1) collect and transmit the fingerprints 
and applicant information of 
individuals who apply for or renew an 
HME; or (2) allow an entity approved by 
TSA (TSA agent) to collect and transmit 
the fingerprints and applicant 
information of such individuals. TSA 
plans to require States to notify TSA in 
writing of their choice within 30 days of 
the date the Hazmat Program Rule is 
published in the Federal Register. If a 
State does not notify TSA in writing of 
its choice by that date, TSA will assume 
that the State has chosen the second 
option and will work with the State to 
establish a system for a TSA agent to 
collect fingerprints and applicant 
information in the State. The State will 
be required to operate under the option 
it chooses until at least February 1, 
2008. 

As discussed in more detail below, 
the State’s fingerprint and applicant 
information collection choice under the 
Hazmat Program Rule affects its 
obligations under the Fee NPRM and 
affects the fee to be charged.

III. Summary of the Proposed Rule 
To comply with the mandates of 

Section 520 of the 2004 Appropriations 
Act, as well as the mandates of the USA 
PATRIOT Act and the SEA, TSA 
proposes to establish user fees for 
individuals who apply for or renew an 
HME, and thus are required to undergo 
a security threat assessment in 
accordance with 49 CFR part 1572. TSA 
proposes to establish two new user fees 
in addition to the Federal Bureau of 
Investigation’s (FBI) fee 21 for 
performing the CHRC on behalf of 
government agencies for non-
governmental applicants: (1) To cover 
TSA’s costs of performing and 
adjudicating security threat 
assessments, appeals, and waivers 
(Threat Assessment Fee), and (2) to 
cover the costs of collecting and 
transmitting fingerprints and applicant 
information (Information Collection 
Fee).

Under the proposed rule, if a State 
opts to collect fingerprints and 

applicant information itself under the 
Hazmat Program Rule, the State would 
be required to (1) collect and remit to 
TSA the Threat Assessment Fee in 
accordance with the requirements of the 
Fee NPRM and (2) collect and remit to 
the FBI its user fee to perform a CHRC 
for matches of non-governmental 
applicant names against certain 
disqualifying criminal activity (FBI Fee). 
Nothing in this proposed rule would 
prohibit the State, under its own fee 
authority, from collecting a fee 
determined by the State to cover its 
costs of collecting and transmitting 
fingerprints and applicant information. 
TSA notes that a State may not collect 
a fee under TSA’s fee authority. 

If a State opts to permit a TSA agent 
to collect and transmit fingerprints and 
applicant information, the State would 
not be required to collect and remit to 
TSA any fees under the Fee NPRM. 
Rather, a TSA agent would (1) collect 
and remit to TSA the Threat Assessment 
Fee; (2) collect and remit to the FBI the 
FBI Fee; and (3) collect and keep the 
Information Collection Fee. The exact 
amount of the Information Collection 
Fee will be established by TSA, in 
accordance with Section 520, once all 
the States have determined whether to 
collect and transmit fingerprints and 
applicant information or allow a TSA 
agent to perform these services. These 
State decisions will enable TSA and a 
TSA agent to determine the final 
volume, scale, and costs of these 
services. 

Based on the information currently 
available to the agency, TSA proposes 
the following fees: Information 
Collection Fee $25–$45, Threat 
Assessment Fee $36, and FBI Fee $22 (if 
TSA agent collects) or $24 (if State 
collects). 

Pursuant to the Chief Financial 
Officers Act of 1990, DHS/TSA is 
required to review these fees no less 
than every two years.22 Upon review, if 
it is found that the fees are either too 
high (i.e., total fees exceed the total cost 
to provide the services) or too low (i.e., 
total fees do not cover the total costs to 
provide the services), new fees will be 
proposed.

IV. Hazmat Driver Population 
TSA estimates that there are currently 

2.7 million HME holders throughout the 
United States. This estimate is based on 
the results of the initial name-based 
terrorist threat assessment recently 
performed by TSA on the entire current 
population of HME holders.23 Each 

State and the District of Columbia 
submitted to TSA the names of all 
current (not expired) holders of HMEs. 
This estimate was based on an actual 
head count, rather than a statistical 
sampling or other estimate. However, 
the DOT’s Bureau of Transportation 
Statistics (BTS) and the U.S. Department 
of Commerce’s U.S. Census Bureau have 
historically estimated the number of 
drivers carrying hazardous materials 
(those drivers either carrying primarily 
hazardous materials or carrying such on 
a regular basis) to be in the range of 
500,000–800,000.24 TSA believes this 
disparity between the total current 
number of HME holders and estimated 
‘‘active’’ or ‘‘dedicated’’ drivers of 
hazardous materials suggests that a 
significant portion of the HME holder 
population transport hazardous 
materials rarely or infrequently.

Due to the additional cost, effort, and 
the prospect of disqualification for 
certain felony offenses resulting from 
this security threat assessment, TSA 
expects that a certain number of current 
HME holders who do not actively or 
regularly transport hazardous materials 
will choose not to renew their HME over 
the course of the five-year renewal 
period. TSA bases this assumption on 
recent discussions with various trucking 
industry representatives that will be 
affected by TSA’s security threat 
assessment requirement, including 
trucking associations, union leaders and 
individual trucking companies.25 
Industry representatives predict at least 
some decrease in the HME population 
as a result of TSA’s security threat 
assessment regulation. The same 
industry representatives further concur 
that current CDL driver shortages across 
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26 This sample survey decline in total HME 
holders from 2003 to 2004 is also supported by the 
decrease in total HME records in the Federal Motor 
Carrier Safety Administration’s (FMCSA) 
Commercial Drivers License Information System 
(CDLIS) database. In early 2003, FMCSA reported 

to TSA that the CDLIS contained approximately 3.5 
million total HME holders. TSA published this 
earlier estimate of 3.5 million total HME holders in 
the May 5 IFR.

27 432,000 is calculated by reducing 2.7 million 
HMEs by 20 percent, for a total of 2,160,000, and 

then dividing by 5 to calculate an even distribution 
of TSA’s five-year renewal cycle requirement. HME 
estimates for subsequent recurring years are 
calculated accordingly.

the commercial trucking industry, 
coupled with the fact that drivers are 
not typically paid any wage premium 
specifically for carrying hazardous 
materials, further support TSA’s 
rationale for some reduction of total 
HME holders due to TSA’s security 
threat assessment process.

Empirical data suggest that there has 
been a decline in total HME holders 
over the past year. A recent TSA survey 
of state motor vehicle administrators, 
representing approximately 20 percent 
of the 2.7 million total HME records 
from the States, revealed a one-year 
weighted average decline of 17 percent 
from early 2003 to early 2004.26 TSA 
believes this decline over the past year 
is due, at least in part, to TSA’s security 
threat assessment regulation 

(announced publicly in the May 5 IFR). 
With the imposition of the new fees 
requirement, TSA estimates that there 
will be a 20 percent decline in the HME 
holder population resulting from the 
first year of operations after the Hazmat 
Program Rule takes effect on January 31, 
2005, when the fingerprint and 
application submission and fees will be 
newly required of HME holders when 
their State-issued CDL must be renewed.

Therefore, TSA expects to receive 
approximately 432,000 new and 
renewal applications in the first year 
after January 31, 2005.27 In the second 
and third years, TSA estimates a 5 
percent annual HME population 
decline, for a total of approximately 
410,000 and 390,000 total new and 
renewal applicants, respectively. After 

the third year, TSA estimates that the 
regulatory-induced adjustment on the 
HME holder population will have been 
realized. Thus, in the fourth and fifth 
years, TSA estimates a modest annual 
growth in renewals and new 
applications, in line with that of overall 
estimated domestic non-farm 
employment growth, at 1 percent 
annually. Thus, TSA expects 
approximately 394,000 and 398,000 
total new applicants and renewals, 
respectively, in the fourth and fifth 
years. The total five-year new and 
renewal applicants for whom TSA 
expects to perform security threat 
assessments will thus be approximately 
2.024 million. TSA requests comment 
on these assumptions and estimates.

FIGURE 1.—TSA’S FIVE-YEAR ESTIMATES FOR HAZMAT ENDORSEMENT HOLDER POPULATION, GROWTH AND TOTAL 
NEW APPLICANTS AND RENEWALS 

Year 
HME holder 

base
population 

Annual
percentage 

growth 

Total new
applicants and 

renewals 

2,700,000 (1) (1) 
1 ................................................................................................................................................... 2,160,000 ¥20 432,000 
2 ................................................................................................................................................... 2,052,000 ¥5 410,000 
3 ................................................................................................................................................... 1,949,000 ¥5 390,000 
4 ................................................................................................................................................... 1,969,000 1 394,000 
5 ................................................................................................................................................... 1,989,000 1 398,000 

Totals .................................................................................................................................... (1) (1) 2,024,000 

(1) Not applicable. 

V. Fee Program Overview 

The fee program for the security threat 
assessment consists of three parts, 
discussed below: (A) The Information 
Collection Fee for the collection and 
transmission of fingerprints and 
applicant information; (B) the Threat 
Assessment Fee for the security threat 
assessment and associated notification, 
adjudication, appeal, and waiver 
processes; and (C) the FBI Fee for 
checking applicants’ fingerprints against 
the FBI’s CHRC database to identify past 
criminal offenses as reported to FBI. 
Each of these fees is structured to 
recover the Federal Government’s cost 
of performing these functions. 

TSA notes that some States may opt 
to collect and transmit fingerprints and 
applicant information under their own 
user fee authority. In those States, HME 
applicants will be required under the 
Fee NPRM to remit to the Federal 
Government only the Threat Assessment 

Fee and FBI Fee. Nothing in this 
proposed rule would prohibit the State 
from collecting a fee determined by the 
State under the State’s own fee authority 
to cover its costs of collecting and 
transmitting fingerprints and applicant 
information. TSA notes that a State may 
not collect a fee pursuant to TSA’s fee 
authority to reimburse the State’s costs. 

A discussion of the three fees 
summarized above follows. 

A. Information Collection Fee 

As set forth in the Hazmat Program 
Rule, the security threat assessment 
process requires all drivers who apply 
for or renew an HME to submit 
fingerprints and other biographical 
information. The Hazmat Program Rule 
is expected to require States to choose 
one of the following two options for 
collection and transmission of 
fingerprints and applicant information:

(1) A State may choose to collect and 
transmit fingerprints and applicant 

information itself, either through a State 
agency, such as the State DMV or State 
law enforcement agencies, or by 
contracting with a third party; or 

(2) A State may choose to allow a TSA 
agent to collect and transmit 
fingerprints and applicant information. 

1. Cost of Information Collection 

As noted above, in those States that 
choose to allow a TSA agent to collect 
and transmit fingerprints and applicant 
information, TSA will hire a contractor 
agent to provide those services. Based 
on TSA’s informal research of both 
commercial and government fingerprint 
and information collection services, 
TSA estimates that the per applicant fee 
to collect and transmit fingerprints and 
other required applicant data 
electronically will range from $25 to $45 
per applicant. This range will vary 
based on economies of scale which 
depend primarily on the number of 
States (and thus number of annual HME 
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28 For example, if 40 States choose to allow a TSA 
agent to collect fingerprints and applicant 
information, the TSA agent’s economies of scale 
would be greater, and thus the Information 
Collection Fee would be less, than if 15 States 
choose this option.

29 These threat assessment standards are 
contained at 49 CFR part 1572.

30 All cost and fee estimates in recurring years are 
not adjusted for inflation.

31 TSA notes that as the Hazmat Program matures, 
and TSA gains experience with the appeals and 
waiver processes, the agency may need to adjust 
these processes. If TSA adjusts the appeals or 
waiver process, the agency’s costs may increase, 
which would necessitate an increase in the Threat 
Assessment Fee.

new applicants and renewals) that can 
be serviced by one or more agents (i.e., 
TSA’s agent(s) and any agents that the 
States may assign on their behalf to 
perform such services), as well as the 
existing infrastructure that States 
currently have to process fingerprint-
based background checks.28 Also 
included in this estimated fee range are 
the costs for required administrative 
support such as providing application 
status to applicants. TSA requests 
comment on these estimates.

2. Information Collection Fee 

Based on the above cost estimate, TSA 
anticipates a per applicant fee for 
information collection and transmission 
to range from $25 to $45. This fee will 
only apply to those HME applicants in 
States that have chosen to have a TSA 
agent perform information collection 
and transmission, as well as related 
administrative support. States that 
choose to perform the information 
collection and transmission functions 
themselves and charge a fee under their 
own user fee authority are responsible 
for establishing their own State fee, in 
accordance with their user fee criteria 
and requirements, to recover the costs of 
performing these services. TSA’s final 
Information Collection Fee may not be 
the same as the fees States may establish 
for performing these services. The 
Information Collection Fee will not 
include the fee charged by FBI to 
process fingerprint identification 
records. 

B. Threat Assessment Fee 

For the TSA security threat 
assessment process, each applicant’s 
information will be checked against 
multiple databases and other 
information sources so TSA can 
determine whether the applicant poses 
a security threat that warrants denial of 
the HME. This check searches for 
potential security threats, immigration 
status, past criminal activity and mental 
incompetence. The threat assessment 
includes an appeal process for 
individuals who believe the records on 
which TSA bases its determination are 
incorrect. TSA will perform all of the 
threat assessment functions. In addition, 
TSA will administer a waiver process 
for applicants who seek a waiver of 
disqualification. Individuals whom TSA 
has determined to pose a security threat 
based on reviews of pertinent databases, 

or who are not in the U.S. lawfully, are 
not eligible for a waiver.29

TSA requests comments on the 
estimated costs discussed below.

1. Start-Up Costs 
TSA’s effort to conduct security threat 

assessments on drivers with an HME 
will require ‘‘start-up’’ costs that TSA 
will incur before January 31, 2005, 
when the Hazmat Program Rule will 
take effect, as well as annual 
‘‘recurring,’’ costs for checks conducted 
in years after January 31, 2005. The 
start-up costs will consist of all the costs 
associated with start-up activities 
necessary to implement the program, 
including costs associated with the 
initial name-based background checks 
performed on the entire population of 
drivers that currently hold an HME. The 
start-up costs also will include the 
systems, personnel, and resources TSA 
will be required to bring on-line to 
conduct security threat assessments on 
applicants renewing or newly applying 
for a CDL with an HME. 

Regardless of whether a State or a 
TSA agent collects and transmits 
fingerprints and applicant information, 
TSA must implement and maintain the 
appropriate systems, resources, and 
personnel to ensure that fingerprints 
and applicant information are ‘‘linked,’’ 
and that TSA can receive and act on the 
results of the security threat assessment. 
TSA will be required to have the 
necessary resources to perform the 
security threat assessments and process 
appeals, requests for waivers, and 
notification (to the driver and the 
appropriate State) of all results. In 
addition, TSA must also be capable of 
archiving the results of these actions for 
the purpose of drivers newly applying 
or renewing their HME application in 
future years (in the case of drivers who 
successfully appealed a TSA 
background check or were granted a 
waiver). 

TSA estimates that the total start-up 
cost for the Hazmat Program will be 
$4.76 million. This estimate includes: (i) 
$2.67 million for all information 
systems costs, including the 
development and deployment of TSA’s 
Hazardous Materials Endorsement 
Screening Gateway (HMESG)—an 
information system platform that allows 
TSA to submit, receive, and integrate 
security threat assessment information 
from a variety of Federal, State and 
other sources in order to help make 
security threat assessment 
determinations, and related network 
and communication support costs, 

including access to information systems 
from the Association of American Motor 
Vehicle Administrators (AAMVA), the 
Law Enforcement Management System 
(LEMS), Interpol and required disaster 
recovery infrastructure; (ii) $1.89 
million for Federal and contract 
personnel to perform various program 
management functions in support of 
program operations, including support 
and compliance assurance teams for the 
States; and (iii) $197,000 for office costs, 
including mailing costs and program 
travel. See Figure 2 below for additional 
details. 

2. Recurring Costs 
This section summarizes TSA’s 

estimated costs of completing security 
threat assessments on individuals who 
apply for or renew an HME for each year 
after January 31, 2005. Recurring costs 
represent the resources necessary for 
TSA to perform ongoing security threat 
assessments on drivers applying for or 
renewing an HME as well as to maintain 
program infrastructure (e.g. technical 
systems). As previously stated, TSA 
estimates that the population of drivers 
who apply for or renew an HME will be 
432,000 drivers for the first year. 
Pursuant to the Hazmat Program Rule, 
State DMVs will be prohibited from 
issuing or renewing an HME until TSA 
has notified the State that the driver 
(based on a security threat assessment) 
does not pose a security threat. 

TSA estimates that the total annual 
recurring costs will be $14.19 million 
for the first year (i.e., from January 31, 
2005 to January 30, 2006) and between 
$13.23 million and $13.58 million per 
year for the second through fifth years.30 
Recurring costs will include the costs of: 
continued development and lifecycle 
maintenance of information systems; 
digitization of applicant biographical 
data; the use of databases containing 
citizenship, international criminal 
history, and other data necessary to 
perform a security threat assessment; 
Federal and contractor personnel to 
perform all program office functions, 
including support of State’s activities in 
the program along with compliance 
assurance; Federal and contractor 
support to perform security threat 
assessments, and to administer and 
document adjudications, appeals, 
waivers, and compliance assurance; 31 
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and office costs, including office space, 
notification mailing costs, and required 
program travel. See Figure 2 below for 
additional cost details.

3. Threat Assessment Total Costs 

Based on its population and cost 
estimates assumptions, TSA estimates 
that the sum total of the start-up and 
first five-years’ recurring costs will be 
$72.42 million. TSA notes that these are 

preliminary estimates that will continue 
to be refined. TSA requests comment on 
these estimates. Recurring years’ costs 
are not adjusted for inflation. All figures 
rounded to the nearest thousand.

BILLING CODE 4910–62–P
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32 68 FR 23843, May 5, 2003.
33 68 FR 23852, May 5, 2003.

34 See Title II of Pub. L. 101–515, November 5, 
1990, 104 Stat. 2112, codified in a note to 28 U.S.C. 
534.

BILLING CODE 4910–62–C

4. Threat Assessment Fee Calculation 

TSA is proposing to charge a fee to 
recover its security threat assessment 
start-up costs as well as recurring costs. 
The start-up costs include costs related 
to the name check security threat 
assessments performed prior to January 
31, 2005, for individuals who currently 
hold an HME as well as other non-
recurring costs required to perform the 
recurring years’ security threat 
assessments that include fingerprint 
submission. Because these costs cannot 
be recovered prior to the full 
implementation of the Hazmat Program, 
and because all HME recipients benefit 
from the services provided as a result of 
the infrastructure and capabilities that 
TSA must develop to implement the 
Hazmat Program, TSA proposes to 
amortize the start-up costs over a 5-year 
period to equitably recover these one-
time costs. 

This amortization period coincides 
with the requirement in the FMCSA 
companion rule 32 to the May 5 IFR 33 
that States mandate a 5-year maximum 
renewal period for the HMEs. Thus, a 5-
year amortization period would mean 
the start-up costs would be borne by all 
individuals who either currently hold 
an HME or who apply for an HME in 
that 5-year period. TSA notes that the 
amortization is done by totaling all start-
up costs and the 5-year annual recurring 
costs and dividing by 2.024 million 
requests for a new or renewed HME—
the total number expected in the first 5 
years. (See Figure 1).

Based on the estimated costs in Figure 
2, TSA has calculated the per applicant 
Threat Assessment Fee as follows: 
TSA’s estimated start-up costs of $4.76 
million, added to the estimated sum of 
the first five years’ annual recurring 
costs of $67.66 million, equal a total of 
$72.42 million. These total costs are 
then divided by the 2.024 million total 
estimated number of applicants for a 
new or renewed HME over the first five 
years after January 31, 2005. This 
calculation results in an estimated cost 
to each applicant of $35.78, which is 
rounded to $36 per applicant. 

As noted above, if a State chooses to 
collect and transmit fingerprints and 
applicant information under the Hazmat 
Program Rule, the State would still be 
required to collect the Threat 
Assessment Fee on behalf of TSA and 
remit it to TSA in accordance with the 
Fee NPRM. If a State chooses to allow 
a TSA agent to collect and transmit 
fingerprints and applicant information 

under the Hazmat Program Rule, the 
TSA agent would be required to collect 
this fee on behalf of TSA and remit it 
to TSA in accordance with the Fee 
NPRM. 

C. FBI Fee 

As part of the security threat 
assessment, TSA will use FBI’s CHRC 
process. The FBI is authorized to 
establish and collect fees to process 
fingerprint identification records and 
name checks for non-criminal justice, 
non-law enforcement employment and 
licensing purposes that may be used for 
salaries and other expenses incurred in 
providing these services.34 Pursuant to 
Criminal Justice Information Services 
(CJIS) Information Letter 93–3 (October 
8, 1993), this fee is currently set at $24. 
CJIS Information Letter 93–3 provides 
that ‘‘State Identification Bureaus and 
other agencies that channel user-fee 
fingerprint cards to the FBI and account 
for the fees on a monthly basis will 
continue to retain $2 of the payment to 
help offset handling costs.’’ Thus, in 
those States that opt to allow a TSA 
agent to collect and transmit 
fingerprints and applicant information, 
the FBI fingerprint processing charge 
(FBI Fee) will be $22. States that choose 
to collect and transmit fingerprints and 
applicant information on their own may 
charge $24 (the $22 FBI Fee plus the $2 
handling costs), as long as it is 
consistent with CJIS Information Letter 
93–3. The fingerprint processing user 
fee is set by the FBI, and the amount is 
subject to change.

VI. Total Fees 

TSA proposes the following fees for 
HME applicants who submit 
fingerprints and applicant information 
to a TSA agent: 

(1) Information Collection and 
Transmission Fee: $25–$45. 

(2) Threat Assessment Fee: $36. 
(3) FBI Fee: $22. 
Thus, the total fees for such 

applicants would be $83–$103. 
Under the Fee NPRM, in States that 

opt to collect and transmit fingerprints 
and applicant information on their own 
HME applicants would be required to 
pay the $36 Threat Assessment Fee and 
an FBI Fee of $22 or $24, depending on 
the amount charged by the State. TSA 
assumes that such applicants also 
would be required under State user fee 
authority to pay to the State a fee to 
cover the State’s costs of collecting and 
transmitting fingerprints and applicant 
information. That fee should vary from 

State to State. Thus, TSA cannot 
estimate the total fees for such 
applicants. 

VII. Section by Section Analysis 
Section 1522.1 would establish the 

applicability of this part and definitions 
of terms used in this part. This part 
would apply to States that issue an 
HME, individuals who apply for a new 
or renewed HME, and entities that 
collect fees from such individuals on 
behalf of TSA. 

The terms ‘‘commercial drivers 
license,’’ ‘‘endorsement,’’ and 
‘‘hazardous materials’’ would be used as 
defined in FMCSA regulations. 

The term ‘‘day’’ would be defined as 
a calendar day. 

The term ‘‘FBI Fee’’ would be defined 
as the fee required for the cost of the FBI 
to process fingerprint identification 
records and name checks. 

The term ‘‘hazardous materials 
endorsement’’ would be defined as the 
authorization for an individual to 
transport hazardous materials in 
commerce, which must be issued on the 
individual’s commercial driver’s 
license. 

The term ‘‘Information Collection 
Fee’’ would be defined as the fee 
required for the cost of collecting and 
transmitting fingerprints and other 
applicant information under 49 CFR 
part 1572. 

The term ‘‘State’’ would be defined as 
a U.S. State or the District of Columbia. 

The term ‘‘Threat Assessment Fee’’ 
would be defined as the fee required for 
the cost of TSA adjudicating security 
threat assessments, appeals, and waivers 
under 49 CFR part 1572. 

The term ‘‘TSA agent’’ would be 
defined as an entity approved by TSA 
to collect fingerprints in accordance 
with 49 CFR part 1572 and fees in 
accordance with this subpart. 

Sections 1522.3 through 1522.9 would 
be reserved.

Section 1522.11 would require a State 
that collects fingerprints and applicant 
information under 49 CFR part 1572 to 
collect, handle, and remit to TSA the 
Threat Assessment Fee in accordance 
with the procedures in § 1522.13. 
Section 1522.11 would require a TSA 
agent that collects fingerprints and 
applicant information under 49 CFR 
part 1572 to collect the Information 
Collection Fee, Threat Assessment Fee, 
and FBI Fee in accordance with the 
procedures in § 1522.15. A TSA agent 
also would be required to remit to TSA 
the Threat Assessment Fee and remit to 
the FBI the FBI Fee in accordance with 
that section. 

Section 1522.13 describes the 
procedures a State would be required to 
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follow if the State chooses to collect and 
transmit fingerprints under the Hazmat 
Program Rule. Section 1522.13 would 
pertain only to the collection of Threat 
Assessment Fees to cover TSA’s costs. 
Nothing in this regulation would 
prohibit a State from collecting 
additional fees, under its own user fee 
authority, to cover its costs of collecting 
and transmitting fingerprints and 
applicant information or the costs 
associated with collecting and remitting 
the FBI’s CHRC fee at the time the State 
collects the TSA Threat Assessment Fee 
from HME applicants. 

Paragraph 1522.13(a) would require 
States to impose the Threat Assessment 
Fee when an individual submits an 
application to the State for a new or 
renewed HME in compliance with 49 
CFR part 1572. It also would establish 
the TSA Threat Assessment Fee at $36. 
Finally, it would require the individual 
applying for the HME to remit the 
Threat Assessment Fee to the State in 
which the individual is applying for the 
HME, in a form and manner approved 
by TSA and the State. 

Paragraph 1522.13(b) would require 
each State to collect the Threat 
Assessment Fee from an individual at 
the time the individual submits an 
application for a new or renewed HME. 
TSA expects that as States become fully 
operational for purposes of this part, 
TSA will be receiving names frequently 
and far in advance of the States 
remitting the Threat Assessment Fee. 
Therefore, it is vital that the States 
collect the Threat Assessment Fee under 
this part from the applicant as the 
application is submitted. In addition, 
paragraph 1522.13(d)(8) provides that 
TSA does not envision issuing any 
refunds. Once the application is 
received by TSA, analysis of the 
application would commence 
immediately. Therefore, TSA incurs the 
costs of performing the analysis 
immediately. Paragraph 1522.13(b)(2) 
clarifies that once TSA receives an 
application from a State for a security 
threat assessment in accordance with 49 
CFR part 1572, the State is liable for the 
Threat Assessment Fee. 

Paragraph 1522.13(c) would establish 
requirements for the handling of Threat 
Assessment Fees collected by the States 
prior to remittance to TSA. Because the 
States are collecting the Threat 
Assessment Fees on behalf of TSA, the 
fees would be considered to be held in 
trust for the beneficial interest of the 
United States. Thus, States would be 
required to safeguard all Threat 
Assessment Fees collected until they are 
remitted to TSA. In addition, States 
would be required to account for Threat 
Assessment Fees separately. However 

States would be permitted to commingle 
such fees with other sources of revenue. 

Paragraph 1522.13(d) would establish 
procedures for the remittance of Threat 
Assessment Fees to TSA. States would 
be required to remit all Threat 
Assessment Fees collected under this 
part to TSA on a monthly basis. Every 
month, TSA would issue an invoice to 
each State based on the number of HME 
applications the State has sent to TSA. 
For example, if a State sends TSA 100 
HME applications during the month of 
February, TSA would bill the State 
$3600 (100 × $36). The State would be 
required to pay the invoice in full 
within 30 days of the date that TSA 
sends the invoice to the State. 

The payments would be required to 
be remitted to TSA by electronic funds 
transfer, check, money order, wire, or 
draft, payable to the ‘‘Transportation 
Security Administration’’ in U.S. 
currency and drawn on a U.S. bank. 
States would be allowed to retain any 
interest that accrues on the principal 
amounts of the Threat Assessment Fees 
between the date of collection and the 
date the fees are remitted to TSA, not to 
exceed 30 days from the date that TSA 
sends the invoice to the State. 

Paragraph (d) also would specify that 
TSA accept fees only from a State, not 
from an individual HME applicant. TSA 
would not issue any fee refunds, and, if 
a State does not remit the Threat 
Assessment Fees, TSA could decline to 
process any HME applications from that 
State. TSA would reserve the right to 
take any other appropriate action 
against delinquent States, as necessary. 

TSA requests comments on all aspects 
of these proposed procedures for States. 

Section 1522.15 describes the 
procedures that a TSA agent and an 
HME applicant would be required to 
follow if a State chooses to permit a 
TSA agent to collect fingerprints and 
applicant information under the Hazmat 
Program Rule. Paragraph 1522.15(a) 
would require an individual applying 
for an HME to remit the Threat 
Assessment Fee, FBI Fee, and 
Information Collection Fee to the TSA 
agent, in a form and manner approved 
by TSA, when the individual submits an 
application pursuant to part 1572 to the 
TSA agent. It also would establish the 
Threat Assessment Fee at $36, the FBI 
Fee at $22, and the Information 
Collection Fee at $25–$45.

Paragraph 1522.15(b) states that a 
TSA agent will collect the fees required 
under this section when an individual 
submits an application pursuant to 49 
CFR part 1572. 

Paragraph 1522.15(c) would require 
that fees remitted under this section be 
remitted to TSA by electronic funds 

transfer, check, money order, wire, or 
draft, payable to the ‘‘Transportation 
Security Administration’’ in U.S. 
currency and drawn on a U.S. bank. It 
also would specify that TSA will not 
issue any refunds of fees submitted 
under this section. Finally, it would 
specify that applications submitted 
under 49 CFR part 1572 would be 
processed only upon receipt of all 
applicable fees. 

Paperwork Reduction Act 
The Paperwork Reduction Act of 1995 

(PRA) (44 U.S.C. 3501–3520), as 
amended, requires consideration of the 
impact of paperwork and other 
information collection burdens imposed 
on the public. As provided by the PRA, 
an agency may not conduct or sponsor, 
and a person is not required to respond 
to, a collection of information unless it 
displays a currently valid Office of 
Management and Budget (OMB) control 
number. TSA has determined that there 
are no new information collection 
requirements associated with this 
proposed rule. 

TSA notes that the Hazmat Program 
Rule requires drivers to submit their 
fingerprints and other biographical 
information. Those requirements may be 
considered an information collection 
burden under the PRA. Since they are 
imposed under the Hazmat Program 
Rule, they will be discussed in that 
rulemaking. 

Regulatory Analyses 
Proposed changes to Federal 

regulations must undergo several 
economic analyses. First, Executive 
Order 12866 directs each Federal agency 
to propose or adopt a regulation only if 
the agency makes a reasoned 
determination that the benefits of the 
intended regulation justify its costs. 
Second, the Regulatory Flexibility Act 
of 1980 (5 U.S.C. 605(b)) requires 
agencies to analyze the economic 
impact of regulatory changes on small 
entities. Third, the Trade Agreements 
Act (19 U.S.C. 2531–2533) prohibits 
agencies from setting standards that 
create unnecessary obstacles to the 
foreign commerce of the United States. 
In developing U.S. standards, the Trade 
Agreement Act requires agencies to 
consider international standards, where 
appropriate, as the basis of U.S. 
standards. Fourth, the Unfunded 
Mandates Reform Act of 1995 (Public 
Law 104–4) requires agencies to prepare 
a written assessment of the costs, 
benefits, and other effects of proposed 
or final rules that include a Federal 
mandate likely to result in the 
expenditure by State, local, or tribal 
governments, in the aggregate, or by the 
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private sector, of $100 million or more 
annually (adjusted for inflation). 

In conducting these analyses, TSA has 
determined: 

1. This proposed rule is a ‘‘significant 
regulatory action’’ as defined in the 
Executive Order because there is 
significant public interest in security 
issues since September 11, 2001. 
However, TSA estimates that the 
proposed rule would not exceed the 
$100 million annual threshold that 
would cause it to be economically 
significant. 

2. An initial Regulatory Flexibility 
Analysis suggests the proposed rule 
would not have a significant impact on 
a substantial number of small entities; 

3. The proposed rule would impose 
no significant barriers to international 
trade; and 

4. The proposed rule would not 
impose an unfunded mandate on State, 
local, or tribal governments, or on the 
private sector in excess of $100 million 
annually. 

Below is a summary of each section 
of the Fee NPRM and its respective cost 
impact. 

Executive Order 12866 Assessment 
Executive Order 12866, ‘‘Regulatory 

Planning and Review’’ (58 FR 51735, 
October 4, 1993), provides for making 
determinations whether a regulatory 
action is ‘‘significant’’ and therefore 
subject to OMB review and to the 
requirements of the Executive Order. 
TSA has determined that this action is 
a significant regulatory action within 
the meaning of Executive Order 12866 
because there is significant public 
interest in security issues since 
September 11, 2001, as well as the 
background check requirements in the 
Hazmat Program Rule. 

This proposed rule responds to the 
requirements of Section 520 of the 2004 
Appropriations Act by establishing fees 
for the background checks TSA is 
required to perform by Section 1012 of 
the USA PATRIOT Act and Sections 
1121–1123 of the SEA. The Fee NPRM 
would establish two fees: a user fee to 
cover the HME security threat 
assessment program and associated 
costs (Threat Assessment Fee) and a 
user fee to cover the costs of collecting 
and transmitting fingerprints and 
applicant information (Information 
Collection Fee). The amount of the 
proposed fees are $36 (Threat 
Assessment Fee) and $25–$45 
(Information Collection and 
Transmission Fee) per HME applicant. 
There will also be a $22 fee to cover 
FBI’s CHRC. 

TSA has prepared a full regulatory 
evaluation for this notice of proposed 

rulemaking (NPRM), which is available 
for review in the docket of this matter. 
The regulatory evaluation examines the 
costs and benefits of the proposed rule 
to establish fees for security threat 
assessments that TSA is required to 
perform on individuals who apply for or 
renew an HME for a CDL. The results of 
the evaluation are summarized below. 

Costs 
The following sections summarize the 

estimated costs of the Fee NPRM. Under 
the Hazmat Program Rule, as described 
above, each State will be required to 
choose between two fingerprint and 
applicant information collection and 
transmission options. Each State will be 
required to either: (1) Collect and 
transmit the fingerprints and applicant 
information of individuals who apply 
for or renew an HME; or (2) allow an 
entity approved by TSA to complete 
these tasks. States will be required to 
notify TSA in writing of their choice 
within 30 days of the date the Hazmat 
Program Rule is published in the 
Federal Register. Because these 
different options have different cost 
impacts under the Fee NPRM—and 
because TSA cannot predict which 
option each State will choose—it is 
impossible to produce one accurate cost 
estimate for the Fee NPRM. 

For the purposes of the regulatory 
evaluation, therefore, three scenarios 
will be evaluated: (1) All States decide 
to collect and transmit the fingerprints 
and applicant information of 
individuals who apply for or renew an 
HME; (2) twenty-five States choose to 
collect and transmit all required 
fingerprints and applicant information 
to TSA, while the remainder allows an 
approved TSA agent to complete the 
work; and (3) all States decide to allow 
an approved TSA agent to collect all 
required fingerprints and applicant 
information. The second scenario 
represents TSA’s best estimate for what 
will happen once the Fee NPRM 
becomes effective and is based on 
communications with the States.

It is important to note that the figures 
detailed in this evaluation reflect only 
the estimated cost of determining, 
administering, and remitting fees 
associated with collecting and 
transmitting fingerprints and applicant 
information. A detailed discussion of 
the cost estimates can be found in the 
Regulatory Evaluation. 

(1) State Option 
If all States opt to collect fingerprints 

and applicant information to comply 
with the Hazmat Program Rule, the 
States would be required to (1) collect 
and remit to TSA the Threat Assessment 

Fee in accordance with the 
requirements of the Fee NPRM and (2) 
collect and remit to the FBI its user fee 
to perform a CHRC for matches of non-
governmental applicant names against 
certain disqualifying criminal activity 
(FBI Fee). If this alternative is adopted, 
the total ten-year cost of the Fee NPRM 
in constant 2004 U.S. Dollars is 
estimated to be $5.3 million, and $4.0 
million discounted. 

(2) Best Estimate 
In this estimate, it is assumed that 

twenty-five States will choose to comply 
with the Hazmat Program Rule by 
collecting fingerprints, fees, and 
applicant information themselves; the 
remainder of the States will allow an 
approved TSA agent to collect and 
transmit fingerprints and applicant 
information as well as all fees. Under 
these assumptions, the ten-year cost of 
the Fee NPRM is estimated to be $4.6 
million, and $3.5 million discounted. 

(3) TSA Option 
If all States opt to permit a TSA agent 

to collect and transmit fingerprints, fees, 
and applicant information, the States 
would not be required to collect and 
remit to TSA any fees under the Fee 
NPRM. Rather, a TSA agent would 
collect and remit all required 
fingerprints, information, and fees. If all 
States choose this option, the ten-year 
cost of the Fee NPRM falls to $3.9 
million, and $3.0 million discounted. 

In all of these estimates, the costs of 
the Fee NPRM are well below the 
annual $100 million threshold 
established by EO 12866 that would 
cause the Fee NPRM to be identified as 
a major rule. A further discussion of 
these costs is contained in the 
Regulatory Evaluation. 

Benefits 
There are several qualitative benefits 

realized from the implementation of the 
Fee NPRM. Primarily, the Fee NPRM 
provides a funding mechanism for the 
Hazmat Program Rule, which regulates 
the population of hazardous materials 
drivers. In essence, the Fee NPRM 
would allow TSA to spread the costs 
associated with processing threat 
assessments in an equitable manner 
among the affected parties. TSA 
determined that creating a Fee NPRM 
was the most equitable, efficient, and 
cost effective way to fund the 
aforementioned Hazmat Program Rule. 

Initial Regulatory Flexibility 
Determination 

The Regulatory Flexibility Act of 1980 
(RFA), as amended, was enacted by 
Congress to ensure that small entities 
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(small businesses, small not-for-profit 
organizations, and small governmental 
jurisdictions) are not unnecessarily or 
disproportionately burdened by Federal 
regulations. The RFA requires agencies 
to review rules to determine if they have 
‘‘a significant economic impact on a 
substantial number of small entities.’’ 
TSA has tentatively determined that the 
proposed rule would not have a 
significant economic impact on a 
substantial number of small entities. 

This proposal would affect the States 
and individuals. However, States are not 
considered ‘‘small governmental 
jurisdictions,’’ such as small towns or 
boroughs, and individuals are not 
considered ‘‘small entities’’ under the 
RFA. 

Small businesses are identified as 
small entities under the RFA. For the 
purpose of this analysis, it will be 
assumed that the total fees associated 
with obtaining an HME would not 
exceed $100. Businesses transporting 
hazardous materials often incur high 
fixed and sunk costs. The approximately 
$100 in fees, therefore, measured as a 
percentage of the total operating costs of 
a typical small business working in the 
hazardous materials transportation 
industry, would not represent a 
significant economic burden. 

TSA has tentatively determined that 
this proposed rule would not have a 
significant impact on a substantial 
number of small entities. TSA requests 
comment on this issue. 

Unfunded Mandates Assessment 
Section 202 of the Unfunded 

Mandates Reform Act of 1995 (UMRA) 
requires Federal agencies to prepare a 
written assessment of the costs, benefits, 
and other effects of proposed or final 
rules that include a Federal mandate 
likely to result in the expenditure by 
State, local, or tribal governments, in the 
aggregate, or by the private sector, of 
more than $100 million in any one year 
(adjusted for inflation with base year of 
1995). Before promulgating a rule for 
which a written assessment is needed, 
section 205 of the UMRA generally 
requires TSA to identify and consider a 
reasonable number of regulatory 
alternatives and adopt the least costly, 
most cost-effective, or least burdensome 
alternative that achieves the objective of 
the rule. The provisions of section 205 
do not apply when they are inconsistent 
with applicable law. Moreover, section 
205 allows TSA to adopt an alternative 
other than the least costly, most cost-
effective, or least burdensome 
alternative if the agency publishes with 
the final rule an explanation of the 
reasons that alternative was not 
adopted. 

TSA has determined that this 
proposed rule would not result in the 
expenditure by State, local, or tribal 
governments, in the aggregate, or by the 
private sector, of more than $100 
million annually. As noted above in the 
Executive Order 12866 analysis, the 
costs of the Fee NPRM would be well 
below the $100 million annually in each 
of the three scenarios analyzed. 

International Trade Impact Assessment 
The Trade Agreement Act of 1979 

prohibits Federal agencies from 
establishing any standards or engaging 
in related activities that create 
unnecessary obstacles to the foreign 
commerce of the United States. 
Legitimate domestic objectives, such as 
safety, are not considered unnecessary 
obstacles. The statute also requires 
consideration of international standards 
and, where appropriate, that they be the 
basis for U.S. standards. 

TSA has assessed the potential effect 
of this rulemaking and has determined 
that it would have only a domestic 
impact and therefore no effect on any 
trade-sensitive activity. This proposed 
rule would impact only individuals 
applying for a State-issued HME, not 
individuals with an HME issued by 
Canada or Mexico. TSA will continue to 
consult with Canada and Mexico to 
ensure that any adverse impacts on 
trade are minimized. 

Executive Order 13132 (Federalism)
Executive Order 13132 requires TSA 

to develop an accountable process to 
ensure ‘‘meaningful and timely input by 
State and local officials in the 
development of regulatory policies that 
have federalism implications.’’ ‘‘Policies 
that have federalism implications’’ is 
defined in the Executive Order to 
include regulations that have 
‘‘substantial direct effects on the States, 
on the relationship between the national 
government and the States, or on the 
distribution of power and 
responsibilities among the various 
levels of government.’’

TSA has analyzed this proposed rule 
under the principles and criteria of 
Executive Order 13132. TSA notes that 
the requirements of this proposed rule 
are mandated by various statutes, 
including the USA PATRIOT Act, SEA, 
and section 520 of the Homeland 
Security Appropriations Act of 2004. 
Moreover, the Federal government, 
primarily through the Federal Motor 
Carrier Safety Administration, is already 
substantially involved in establishing 
conditions for the issuance of an HME. 
Accordingly, TSA has determined that 
this action would not have a substantial 
direct effect on the States, on the 

relationship between the national 
Government and the States, or on the 
distribution of power and 
responsibilities among the various 
levels of government, and therefore 
would not have federalism implications. 

Environmental Analysis 
TSA has reviewed this proposal for 

purposes of the National Environmental 
Policy Act of 1969 (NEPA) (42 U.S.C. 
4321–4347) and has determined that 
this action would not have a significant 
effect on the human environment. The 
proposed rule would only implement a 
fee structure for commercial drivers 
who transport hazardous materials, and 
thus would have no environmental 
consequences. 

Energy Impact 
TSA has assessed the energy impact 

of this proposal in accordance with the 
Energy Policy and Conservation Act 
(EPCA) Public Law 94–163, as amended 
(42 U.S.C. 6362). We have determined 
that this rulemaking is not a major 
regulatory action under the provisions 
of the EPCA.

List of Subjects in 49 CFR Part 1522
Fees, Commercial drivers license, 

Criminal history background checks, 
Explosives, Hazardous materials, Motor 
carriers, Motor vehicle carriers, Security 
measures, Security threat assessment.

The Proposed Amendments 
For the reasons set forth in the 

preamble, the Transportation Security 
Administration proposes to amend 49 
CFR Chapter XII, Subchapter B as 
follows: 

1. Add part 1522 to read as follows:

PART 1522—FEES FOR 
CREDENTIALING AND SECURITY 
THREAT ASSESSMENTS

Subpart A—Fees for Security Threat 
Assessments for Individuals 
Sec. 
1522.1 Scope and definitions. 
1522.3–1522.9 [Reserved]

Subpart B—Fees for Security Threat 
Assessments for Hazmat Drivers 
1522.11 Fee collection options. 
1522.13 Fee procedures for collection by 

States. 
1522.15 Fee procedures for collection by 

TSA agents.

Authority: 49 U.S.C. 114, 5103a, 40113, 
and 46105; Pub. L. 108–90, 117 Stat. 1137.

Subpart A—Fees for Security Threat 
Assessments for Individuals

§ 1522.1 Scope and definitions. 
(a) Scope. This part applies to States 

that issue a hazardous materials 
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endorsement for a commercial drivers 
license; to individuals who apply for or 
renew a hazardous materials 
endorsement for a commercial drivers 
license and must undergo a security 
threat assessment under 49 CFR part 
1572; and to entities who collect fees 
from such individuals on behalf of TSA. 

(b) Terms. As used in this part: 
Commercial drivers license (CDL) is 

used as defined in 49 CFR 383.5. 
Day means calendar day. 
Endorsement is used as defined in 49 

CFR 383.5. 
FBI Fee means the fee required for the 

cost of the Federal Bureau of 
Investigation to process fingerprint 
identification records and name checks. 

Hazardous materials means any 
material that has been designated as 
hazardous under 49 U.S.C. 5103 and is 
required to be placarded under subpart 
F of 49 CFR part 172 or any quantity of 
a material listed as a select agent or 
toxin in 42 CFR part 73. 

Hazardous materials endorsement 
(HME) means the authorization for an 
individual to transport hazardous 
materials in commerce, which must be 
issued on the individual’s commercial 
drivers license. 

Information Collection Fee means the 
fee required in this part for the cost of 
collecting and transmitting fingerprints 
and other applicant information under 
49 CFR part 1572. 

State means a State of the United 
States or the District of Columbia. 

Threat Assessment Fee means the fee 
required in this part for the cost of TSA 
adjudicating security threat 
assessments, appeals, and waivers 
under 49 CFR part 1572. 

TSA agent means an entity approved 
by TSA to collect and transmit 
fingerprints and applicant information 
in accordance with 49 CFR part 1572 
and fees in accordance with this part.

§§ 1522.3–1522.9 [Reserved]

Subpart B—Fees for Security Threat 
Assessments for Hazmat Drivers

§ 1522.11 Fee collection options. 

(a) State collection and transmission. 
If a State collects fingerprints and 
applicant information under 49 CFR 
part 1572, the State must collect and 
transmit to TSA the Threat Assessment 
Fee in accordance with the 
requirements of § 1522.13. 

(b) TSA agent collection and 
transmission. If a TSA agent collects 
fingerprints and applicant information 
under 49 CFR part 1572, the agent 
must—

(1) Collect the Information Collection 
Fee, Threat Assessment Fee, and FBI 

Fee in accordance with the 
requirements of § 1522.15; 

(2) Transmit to TSA the Threat 
Assessment Fee in accordance with the 
requirements of § 1522.15 and any other 
procedures approved by TSA; and 

(3) Transmit to the Federal Bureau of 
Investigation the FBI Fee in accordance 
with procedures approved by TSA.

§ 1522.13 Fee procedures for collection by 
States. 

This section describes the procedures 
that a State that collects fingerprints and 
applicant information under 49 CFR 
part 1572, and the procedures an 
individual who applies for or renews an 
HME for a CDL in that State, must 
follow for collection and transmission of 
the Threat Assessment Fee. 

(a) Imposition of fee. (1) The following 
Threat Assessment Fee is required for 
TSA to conduct a security threat 
assessment under 49 CFR part 1572 for 
an individual who applies for or renews 
an HME: $36. 

(2) An individual who applies for a 
new or renewed HME must remit to the 
State the Threat Assessment Fee, in a 
form and manner approved by TSA and 
the State, when the individual submits 
the application for the HME to the State. 

(b) Collection of fees. (1) A State must 
collect the Threat Assessment Fee when 
an individual submits an application to 
the State for a new or renewed HME. 

(2) Once TSA receives an application 
from a State for a security threat 
assessment under 49 CFR part 1572, the 
State is liable for the Threat Assessment 
Fee. 

(3) Nothing in this subpart prevents a 
State from collecting any other fees that 
a State may impose on an individual 
who applies for or renews an HME. 

(c) Handling of fees. (1) A State must 
safeguard all Threat Assessment Fees 
from the time of collection until 
remittance to TSA. 

(2) All Threat Assessment Fees are 
held in trust by a State for the beneficial 
interest of the United States in paying 
for the costs of conducting the security 
threat assessment required by 49 U.S.C. 
5103a and 49 CFR part 1572. A State 
holds neither legal nor equitable interest 
in the Threat Assessment Fees except 
for the right to retain any accrued 
interest on the principal amounts 
collected pursuant to this section. 

(3) A State must account for Threat 
Assessment Fees separately, but may 
commingle such fees with other sources 
of revenue. 

(d) Remittance of fees. (1) TSA will 
generate and provide an invoice to a 
State on a monthly basis. The invoice 
will indicate the total fee dollars 
(number of applicants times the Threat 

Assessment Fee) that are due for the 
month. 

(2) A State must remit to TSA full 
payment for the invoice within 30 days 
after TSA sends the invoice. 

(3) TSA accepts Threat Assessment 
Fees only from a State, not from an 
individual applicant for an HME. 

(4) A State may retain any interest 
that accrues on the principal amounts 
collected between the date of collection 
and the date the Threat Assessment Fee 
is remitted to TSA in accordance with 
paragraph (d)(2) of this section. 

(5) A State may not retain any portion 
of the Threat Assessment Fee to offset 
the costs of collecting, handling, or 
remitting Threat Assessment Fees. 

(6) Threat Assessment Fees remitted 
to TSA by a State must be payable to the 
‘‘Transportation Security 
Administration’’ in United States 
currency and drawn on a United States 
bank. 

(7) Threat Assessment Fees may be 
remitted by electronic funds transfer, 
check, money order, wire transfer, or 
draft. 

(8) TSA will not issue any refunds of 
Threat Assessment Fees. 

(9) If a State does not remit the Threat 
Assessment Fees for any month, TSA 
may decline to process any HME 
applications from that State.

§ 1522.15 Fee procedures for collection by 
TSA agents. 

This section describes the procedures 
that a TSA agent that collects 
fingerprints and applicant information 
under 49 CFR part 1572 in a State, and 
the procedures an individual who 
applies for or renews an HME for a CDL 
in that State, must follow for collection 
and transmission of the Information 
Collection, Threat Assessment Fee, and 
FBI Fee. 

(a) Imposition of fees. (1) The 
following Information Collection Fee is 
required for a TSA agent to collect and 
transmit fingerprints and applicant 
information in accordance with 49 CFR 
part 1572: $25–45. 

(2) The following Threat Assessment 
Fee is required for TSA to conduct a 
security threat assessment under 49 CFR 
part 1572 for an individual who applies 
for or renews an HME: $36. 

(3) The following FBI Fee is required 
for the FBI to process fingerprint 
identification records and name checks 
required under 49 CFR part 1572: the 
fee collected by the FBI under 28 U.S.C. 
534. 

(4) An individual who applies for a 
new or renewed HME must remit to the 
TSA agent the Information Collection 
Fee, Threat Assessment Fee, and FBI 
Fee, in a form and manner approved by 
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TSA, when the individual submits the 
application required under 49 CFR part 
1572. 

(b) Collection of fees. A TSA agent 
will collect the fees required under this 
section when an individual submits an 
application to the TSA agent in 
accordance with 49 CFR part 1572. 

(c) Remittance of fees. (1) Fees 
required under this section that are 
remitted to a TSA agent must be payable 

to the ‘‘Transportation Security 
Administration’’ in United States 
currency and drawn on a United States 
bank. 

(2) Fees required under this section 
may be remitted by electronic funds 
transfer, check, money order, wire 
transfer, or draft. 

(3) TSA will not issue any refunds of 
fees required under this section. 

(4) Applications submitted in 
accordance with 49 CFR part 1572 will 
be processed only upon receipt of all 
applicable fees under this section.

Issued in Arlington, VA, on November 5, 
2004. 
David M. Stone, 
Assistant Secretary.
[FR Doc. 04–25122 Filed 11–5–04; 4:02 pm] 
BILLING CODE 4910–62–P

VerDate jul<14>2003 17:41 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00015 Fmt 4701 Sfmt 4702 E:\FR\FM\10NOP6.SGM 10NOP6



Wednesday,

November 10, 2004

Part VII

Department of the 
Interior
National Park Service 

36 CFR Part 7
Special Regulations; Areas of the National 
Park System; Final Rule

VerDate jul<14>2003 18:36 Nov 09, 2004 Jkt 205001 PO 00000 Frm 00001 Fmt 4717 Sfmt 4717 E:\FR\FM\10NOR2.SGM 10NOR2



65348 Federal Register / Vol. 69, No. 217 / Wednesday, November 10, 2004 / Rules and Regulations 

DEPARTMENT OF THE INTERIOR

National Park Service 

36 CFR Part 7 

RIN 1024–AD29 

Special Regulations; Areas of the 
National Park System

AGENCY: National Park Service, Interior.
ACTION: Final rule.

SUMMARY: This rule will manage winter 
visitation and recreational use in 
Yellowstone and Grand Teton National 
Parks and the John D. Rockefeller, Jr., 
Memorial Parkway for up to three 
winter seasons (i.e., through the winter 
of 2006–2007). This final rule is issued 
in conjunction with the Finding of No 
Significant Impact (FONSI) for the 
Temporary Winter Use Plans 
Environmental Assessment (EA), 
approved November 4, 2004, and will 
ensure that visitors to the parks have an 
appropriate range of winter recreational 
opportunities for the interim period. In 
addition, the final rule will ensure that 
these recreational activities are in an 
appropriate setting and that they do not 
impair park resources or values. The 
final rule is also necessary to allow time 
to collect additional monitoring data on 
the strictly limited snowmobile and 
snowcoach use. This rule provides a 
structure for winter use management in 
the parks for an interim period and is 
intended to reduce confusion and 
uncertainty among the public and local 
communities about winter use. These 
regulations require that recreational 
snowmobiles and snowcoaches 
operating in the parks meet certain air 
and sound restrictions, that 
snowmobilers be accompanied by a 
commercial guide in Yellowstone, and 
institute new daily entry limits on the 
numbers of snowmobiles that may enter 
the parks. Traveling off designated 
oversnow routes remains prohibited.
DATES: This regulation is effective 
December 10, 2004.
FOR FURTHER INFORMATION CONTACT: John 
Sacklin, Management Assistant’s Office, 
Yellowstone National Park, (307) 344–
2019.

SUPPLEMENTARY INFORMATION: The 
National Park Service (NPS) has been 
managing winter use issues in 
Yellowstone National Park, Grand Teton 
National Park, and the John D. 
Rockefeller, Jr., Memorial Parkway 
(parkway; collectively the parks) for 
several decades. In 1990, the NPS 
completed a Winter Use Plan for the 
parks, but by 1993, it was clear that 
winter visitation was increasing much 

more rapidly than the plan had 
projected, with peak day use exceeding 
1,600 snowmobiles in both parks. This 
prompted the Greater Yellowstone 
Coordinating Committee (composed of 
the park superintendents and national 
forest supervisors) to begin data 
collection for the analysis of winter use 
within the entire Greater Yellowstone 
Area. Their work culminated in 1999 
with a document entitled, Winter Visitor 
Use Management: A Multi-Agency 
Assessment.

However, in 1997, the Fund for 
Animals and other plaintiffs filed a 
lawsuit in the United States District 
Court for the District of Columbia, 
claiming, among other things, violations 
of the National Environmental Policy 
Act (NEPA) in developing the winter 
use plan for the parks. In October 1997, 
the Department of the Interior and the 
plaintiffs reached a settlement 
agreement wherein the NPS agreed, in 
part, to prepare an environmental 
impact statement (EIS) for a new winter 
use plan for the parks. The Final EIS 
was released in October 2000, and the 
Record of Decision was signed on 
November 22, 2000. The decision stated 
the intention of the NPS to eliminate 
both snowmobile and snowplane use of 
the parks, based on a finding that these 
uses (at historical and essentially 
unregulated levels) caused an 
impairment of the parks’ resources and 
values. A final rule to implement this 
decision was published in the Federal 
Register on January 22, 2001. 

In early December 2000, the 
International Snowmobile 
Manufacturers Association (ISMA) and 
several other plaintiffs (subsequently 
including the States of Wyoming and 
Montana) named the Secretary of the 
Interior, the Director of the National 
Park Service, and other officials in the 
Department of the Interior as defendants 
in a lawsuit filed in the United States 
District Court for the District of 
Wyoming. The lawsuit asked for the 
decision to prohibit snowmobiles to be 
set aside, alleging that the NPS violated 
NEPA and the Administrative Procedure 
Act (APA), among other things, in 
reaching the decision. The Interior 
Department and the NPS settled this 
lawsuit by agreeing to prepare a 
Supplemental Environmental Impact 
Statement (SEIS) in order to incorporate 
any new or additional information 
regarding cleaner and quieter 
snowmobile technology and to allow for 
additional public involvement in the 
process. On November 18, 2002, the 
NPS published a rule in the Federal 
Register delaying the snowmobile 
phase-out by one year, allowing time for 
completion of the SEIS. On February 20, 

2003, the NPS issued the Final SEIS, 
which proposed to continue allowing 
snowmobile use under three strict 
conditions: (1) Winter visitation was to 
be limited to no more than 950 
snowmobiles per day in Yellowstone; 
(2) all snowmobiles would have to use 
best available technology; and (3) 
snowmobilers would have to be led by 
trained guides. A Record of Decision 
was signed on March 25, 2003, and a 
final rule implementing the decision 
was published in the Federal Register 
on December 11, 2003. The new 
decision was challenged by the Fund for 
Animals and the Greater Yellowstone 
Coalition in the United States District 
Court for the District of Columbia. On 
December 16, 2003, the court vacated 
the new regulation and effectively 
reinstated the January 22, 2001, rule 
phasing out the recreational use of 
snowmobiles in the parks. Under the 
amended 2001 rule, approximately half 
the number of snowmobiles that would 
have been allowed under the 2003 rule 
were allowed into the parks for the 
2003–2004 winter season, and 
snowmobiles were to be phased out 
entirely beginning with the 2004–2005 
winter season. 

Following the D.C. court’s decision, 
ISMA and the State of Wyoming 
reopened their lawsuit against the 
Department and the NPS in the 
Wyoming court. On February 10, 2004, 
the Wyoming court issued a preliminary 
injunction preventing the NPS from 
continuing to implement the 2001 
phase-out rule, and directing the park 
superintendents to issue emergency 
rules that would be ‘‘fair and equitable’’ 
to all parties. The parks’’ compendia 
were revised to allow a total of up to 
780 snowmobiles per day into 
Yellowstone, and 140 for Grand Teton 
and the Parkway. In Yellowstone, the 
requirement that all snowmobilers 
travel with a commercial guide 
remained in effect. Thus, the 2003–2004 
winter season was essentially split into 
two sub-seasons, with different rules 
regarding use of the parks in effect at 
different times. This created a highly 
uncertain atmosphere for park visitors, 
the local communities, and others with 
an interest in the parks, with many 
people not knowing how or whether 
they could visit the parks in winter. On 
October 14, 2004, the Wyoming Court 
vacated and remanded the 2000 EIS and 
ROD and the January 22, 2001, rule to 
the NPS. 

Judicial proceedings are continuing in 
both Wyoming and Washington, DC.

Rationale for the Final Rule 
This rule best balances winter use 

with protection of park resources to 
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ensure that adverse impacts from 
historical types and numbers of 
snowmobile uses do not occur. Winter 
use in the parks following the February 
10, 2004, order of the Wyoming court 
demonstrates that—with strict limits on 
the numbers of snowmobiles allowed, 
the use of primarily BAT snowmobiles 
and commercial guiding—some level of 
both snowmobiles and snowcoaches can 
in fact be used in Yellowstone without 
impairing park resources and values. 
The decisions underlying the FONSI 
and this rule are based, in part, on the 
actual experiences of last winter. Our 
decision in this rule is also made with 
awareness that when asked to close 
Yellowstone to snowmobile use via 
legislation, a clear, bi-partisan majority 
of the U.S. House of Representatives 
explicitly voted this down. While this 
vote was not binding on the 
Department, it is informative and 
reflects the discretion afforded to the 

Secretary under the laws she 
administers. 

The rule also demonstrates the NPS 
commitment to monitor and use those 
results to adjust the winter use program. 
Last winter, the NPS implemented the 
monitoring program that it committed to 
in the 2003 decision, and the results of 
that monitoring were used to help 
formulate the alternatives in the EA as 
well as guide the decisions being made. 
This rule applies the lessons learned in 
the winter of 2003–2004 relative to 
commercial guiding, which 
demonstrated, among other things, that 
100% commercial guiding was very 
successful and offered the best 
opportunity to protect park resources 
and provide opportunities for visitor 
enjoyment. Law enforcement incidents 
were reduced well below historic 
numbers, even after taking into account 
reduced visitation. That reduction is 
attributed to the quality and success of 
the commercial guiding program. This 
rule uses strictly limited snowmobile 

numbers (at a level below the historical 
average use level for Yellowstone) 
combined with best available 
technology requirements for 
snowmobiles and 100% commercial 
guiding in Yellowstone to ensure that 
the impacts to park resources and values 
are not significant. This rule requires 
that all snowmobiles must remain on 
roads that automobiles use in the 
summer months, or in the case of 
Jackson Lake, lakes that motorized boats 
also use. With minor exceptions, all 
recreational snowmobiles in both parks 
would be required to meet Best 
Available Technology (BAT) 
requirements. The term ‘‘Best Available 
Technology’’ is specific to describing 
the air and sound emissions restrictions 
for snowmobiles that are operated in the 
three park units. This term is not similar 
to, nor should it be confused with, the 
term ‘‘Best Available Control 
Technology’’ used by the Environmental 
Protection Agency.

TOTAL DAILY SNOWMOBILE ENTRY LIMITS 

Entrance 
Commercially 
guided snow-
mobile limits 

Unguided 
snowmobiles Total 

Yellowstone National Park 

West Entrance ..................................................................................................................................... 400 ........................ 400 
South Entrance .................................................................................................................................... 220 ........................ 220 
East Entrance ...................................................................................................................................... 40 ........................ 40 
North Entrance* .................................................................................................................................... 30 ........................ 30 
Old Faithful* ......................................................................................................................................... 30 ........................ 30 

Total ................................................................................................................................................. 720 ........................ 720 

Grand Teton National Park and the Parkway 

CDST ................................................................................................................................................... 0 50 50 
Grassy Lake Road (Flagg-Ashton Road) ............................................................................................ 0 50 50 
Jackson Lake ....................................................................................................................................... 0 40 40 

Total ................................................................................................................................................. 0 140 140 

* Note: Commercially guided snowmobile tours originating at the North Entrance and Old Faithful are currently provided solely by Xanterra 
Parks and Resorts. Because this concessionaire is the sole provider at both of these areas, this regulations allows the daily entry limits between 
the North Entrance and Old Faithful to be adjusted as necessary, so long as the total number of snowmobiles between the two entrances does 
not exceed 60. For example, the concessionaire could operate 25 snowmobiles at Old Faithful and 35 at the North Entrance if visitor demand 
warranted it. This will allow the concessionaire to respond to changing visitor demand for commercially guided snowmobile tours, thus enhancing 
visitor service in Yellowstone. 

The combination of strictly limited 
snowmobiles use and the availability of 
snowcoaches will provide park visitors 
with a range of appropriate winter 
recreational opportunities. The 
significant restrictions on snowmobile 
use also ensures that these recreational 
activities will not impair or irreparably 
harm park resources or values. Under 
this interim plan, NPS will continue to 
monitor and study the impacts of winter 
use in the parks. The interim plan is 
consistent with the Department of the 
Interior policies set forth in the 

February 17, 2004, memorandum from 
the Assistant Secretary for Fish and 
Wildlife and Parks to the Director of the 
NPS.

The winter of 2003–2004 was the first 
time the NPS had the opportunity to 
collect information on a strictly 
managed winter use program. This rule 
will allow the NPS to continue to collect 
additional monitoring data on strictly 
limited snowmobile and snowcoach 
use. The monitoring data is extremely 
important in helping the NPS 
understand the results of its 

management actions and for planning 
future actions. Prior to the winter of 
2003–2004, the only monitoring 
information the NPS had on historical 
snowmobile use was at essentially 
unregulated levels with snowmobiles 
that were substantially more polluting 
and noisier. By contrast, the EIS, SEIS, 
and to a certain extent the EA, relied on 
modeling to forecast impacts. The 
modeling is useful for comparison 
purposes so that managers can 
understand the relative differences 
among alternatives, but it does not 
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replicate on-the-ground conditions. 
Monitoring measures actual outcomes. 
With only one winter’s data on strictly 
managed snowmobile use, the ability of 
the NPS to fully understand the impacts 
of a strictly controlled management 
regime is limited. Implementing this 
plan will allow monitoring information 
to be collected for up to three additional 
winters. 

Access by either snowmobile or 
snowcoach is the only feasible means of 
travel for most winter visitors wishing 
to see Yellowstone’s most famous sites, 
including the Old Faithful area, and is 
also generally the only feasible means to 
travel to most interior areas of the park 
in order to enjoy cross-country skiing or 
snowshoeing. Of the 350 miles of roads 
in Yellowstone that are open to 
motorized vehicles in the summer, 
snowcoaches and snowmobiles share 
access to 180 miles in the winter, with 
snowcoaches alone using an additional 
14 miles of roads. 

This rule also helps support the 
communities and businesses both near 
and far from the parks and will 
encourage economically sustainable 
winter recreation programs. 
Snowmobile numbers allowed under 
this rule are below the historic peak 
averages, but the snowmobile limits 
should provide a viable program for 
winter access to the parks, and in 
combination with snowcoach access, 
provide the opportunity for achieving 
historic visitor use levels. This plan also 
provides certainty for park visitors, 
communities, and businesses by laying 
out a program for winter use for up to 
the next three winters. 

Additionally, implementation of a 
temporary winter use plan is needed not 
only to comport with the results of the 
Wyoming and DC court decisions that 
vacated the 2000 and 2003 records of 
decision and the 2001 and 2003 
implementing regulations, but also to 
address legal uncertainty about whether 
snowmobiling in these parks would 
return to the essentially unlimited levels 
afforded by the prior 1983 regulations as 
a result of the Wyoming court’s October 
2004 decision. 

The current EA and the temporary 
winter use plan address only public 
recreational use in these three park 
units. Administrative use, including the 
packing of roads for snowmobile and 
snowcoach use by park, contractor, and 
concessioner employees is not covered 
by this winter use planning, but remains 
essential for park operations, including 
the protection of natural and cultural 
resources. More than 100 employees 
and their families live in developed 
areas within Yellowstone that are 
accessible in the winter only by 

oversnow vehicle. Oversnow access by 
these employees is critical for 
protection, maintenance, and 
preservation of park buildings and other 
facilities (including, for example, this 
winter’s essential rehabilitation of the 
Old Faithful Inn, a 100 year-old 
National Historic Landmark), utility 
systems, historic resources, and 
employee health and safety. This 
administrative use takes place 
irrespective of public use. Oversnow 
access is also needed for wildlife 
monitoring and research projects that 
are continuing in the parks. Similarly, 
the temporary winter use plan and EA 
are not intended to address access to 
public and private lands in or adjacent 
to Grand Teton National Park. For 
clarity, and in accordance with 36 CFR 
2.18, the rule includes provisions as to 
where these access routes are located. 

The EA did not re-evaluate the issue 
of whether the use of snowplanes 
should be allowed on Jackson Lake (see 
page 6 of the EA). The decision to 
prohibit snowplanes was based on 
analysis provided in the 2000 Winter 
Use Plans Final Environmental Impact 
Statement and subsequently 
incorporated into the 2003 Final 
Supplemental Environmental Impact 
Statement analysis, which found that 
snowplane use impaired park resources 
and values. Although both of these 
documents have been vacated by the 
courts on procedural grounds, the 
court’s decision did not preclude NPS 
from using that data. Because the use of 
snowplanes was discontinued following 
the 2001–2002 winter season, the NPS 
did not address the reinstatement of 
their use in the EA and concluded in the 
FONSI, that the use of snowplanes still 
impaired park resources. These 
regulations continue to prohibit 
snowplanes on Jackson Lake where they 
were used prior to 2001 and on 
Yellowstone Lake where they were 
never allowed.

Summary of and Responses to Public 
Comments 

The NPS published a proposed rule 
on September 7, 2004, (69 FR 54072) 
and accepted public comments through 
October 7, 2004. Comments were 
accepted through mail, hand delivery, 
and through the Internet. A total of 
36,715 people commented on the 
proposed rule, and 41,483 comment 
documents were received (some 
commentors chose to comment more 
than once). Eighty-six percent of the 
commentors sent form letters while 14% 
sent unique letters. 

Adaptive Management 

1. Comment: Adaptive management 
should be incorporated into the final 
rule. 

Response: Adaptive management is 
not a direct part of the final rule; that 
is, during the three-year term of this 
rule, significant changes in numbers, 
BAT requirements, commercial guiding, 
or other aspects are not expected to be 
made. In part, this is to help provide 
some certainty to local communities, 
businesses, concessionaires, and park 
staff as to how winter use will be 
implemented for the next three winter 
seasons. Additionally, the 
Superintendents maintain the authority 
to open or close over-snow routes or 
modify the operating conditions under 
36 CFR 1.5 and in various paragraphs in 
the regulations (for example 36 CFR 7/
13(7)(ii)) to protect park visitors, 
resources and employees as needed. 
From a broader perspective, however, 
the knowledge gained through 
monitoring strictly limited snowmobile 
and snowcoach use during the interim 
period will contribute significantly to 
the development of a new long-term 
plan and to a long-term rule for which 
adaptive management could again be 
considered. Further, as noted in the EA, 
it would be impractical to implement 
adaptive management as provided for in 
the SEIS since changes under the 
adaptive management framework would 
have generally occurred after at least 
one or two years of monitoring, 
followed by a 6–12 month notification 
and waiting period. This could account 
for the entire interim period the rule is 
in effect. 

2. Comment: NPS is proposing to 
allow a level of snowmobile use that 
violates the adaptive management 
thresholds identified in the SEIS. This 
is inconsistent with previous statements 
made by NPS that it would take action 
should the thresholds be exceeded. 
Instead of reducing snowmobile entries 
or tightening BAT requirements to meet 
the protective threshold, NPS is now 
choosing to allow levels of human-made 
noise it previously considered 
unacceptable and simply define these 
impacts as less problematic than it 
previously did. NPS provides no 
rationale for this change and shuns an 
alternative that would meet its natural 
soundscape thresholds. 

Response: The adaptive management 
thresholds identified in the SEIS were 
vacated by the DC court along with the 
rest of the SEIS. Though NPS used such 
thresholds as guidelines for analysis in 
the EA, this rule does not incorporate 
adaptive management, as discussed in 
the prior response. Actions of the sort 
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suggested by the comment would be 
impractical during the interim period 
though they will be evaluated as part of 
the longer-term plan. 

Air and Sound Emissions Requirements 
Consistent With Best Available 
Technology (BAT) 

3. Comment: The Grassy Lake Road 
should be open to non-BAT 
snowmobiles regardless of whether they 
originate in the Targhee National Forest 
or at Flagg Ranch. The provision that 
allows non-BAT snowmobiles to travel 
eastbound from the national forest to 
Flagg Ranch and then return westbound, 
but prohibits non-BAT snowmobiles to 
originate at Flagg Ranch is confusing. 

Response: The NPS believes that the 
use of BAT snowmobiles within the 
John D. Rockefeller, Jr., Memorial 
Parkway is necessary to mitigate the 
adverse impacts on natural soundscapes 
as described in the EA. However, the 
NPS recognizes that due to the 
remoteness of the area, access to Flagg 
Ranch for snowmobilers who are 
recreating in the Targhee National 
Forest may be necessary for obtaining 
fuel or supplies or to report an 
emergency. For these reasons, the BAT 
requirement is not imposed on 
snowmobiles originating in the Targhee. 

4. Comment: The use of BAT 
snowmobiles should not be required on 
the Continental Divide Snowmobile 
Trail through Grand Teton National 
Park and the John D. Rockefeller, Jr., 
Memorial Parkway because this route is 
along a plowed highway which is open 
to vehicles. In addition, this route 
would provide recreationists from 
Wyoming the opportunity to ride from 
Wyoming to Idaho and on to West 
Yellowstone without traveling through 
Yellowstone National Park. 

Response: The NPS believes that the 
use of BAT snowmobiles within Grand 
Teton National Park and the John D. 
Rockefeller, Jr. Memorial Parkway is 
necessary to mitigate the adverse 
impacts on natural soundscapes as 
described in the EA. Notwithstanding 
the fact that the route is immediately 
adjacent to the plowed roadway through 
the two park units, it is of sufficient 
length that the NPS believes the use of 
non-BAT snowmobiles would result in 
unacceptable impacts to the natural 
soundscapes. The CDST will continue 
to provide a link from Wyoming to West 
Yellowstone. As noted in the response 
to comment 6, NPS will allow an 
exception for one partial segment on the 
CDST. 

5. Comment: Snowmobilers on 
Jackson Lake should not be required to 
use BAT snowmobiles because of the 

expense of acquiring a BAT 
snowmobile. 

Response: The NPS recognizes that 
the cost of a new BAT snowmobile is 
currently higher than for a new non-
BAT snowmobile. However, the NPS 
continues to believe that the EA as well 
as the data and analysis provided in the 
EIS and SEIS show that the use of non-
BAT snowmobiles on Jackson Lake 
would result in unacceptable impacts to 
park visitors and could result in 
impairment of the natural soundscape. 
Therefore, the NPS could be in violation 
of the NPS Organic Act if it were to 
allow the recreational use of non-BAT 
snowmobiles on Jackson Lake. 

6. Comment: The portion of the 
Continental Divide Snowmobile Trail 
through Grand Teton National Park that 
is located along U.S. Highway 26/287 
from Moran Junction to the eastern park 
boundary should not be subject to BAT 
requirements in order to allow access to 
nearby public and private lands. 

Response: The NPS agrees with this 
comment. This relatively short portion 
of the CDST is located immediately 
adjacent to the major U.S. highway 
serving northwest Wyoming, which 
carries a high volume of automobile and 
commercial truck traffic. The park 
boundary is such that the CDST over 
this segment is sometimes within the 
park and sometimes out of the park. 
This portion of the CDST provides 
access to nearby public and private 
lands. For a variety of practical reasons 
as well as to ensure access to public and 
private lands, this portion of the CDST 
will be treated like other access routes 
in Grand Teton and will not be subject 
to BAT requirements nor to the daily 
entrance limits.

7. Comment: BAT snowmobiles, 
which emit a lower frequency range of 
sound than two-stroke engines, might be 
quieter but could be potentially audible 
at greater distances than non-BAT 
snowmobiles. 

Response: Modeling done for the SEIS 
indicates that BAT snowmobiles are 
somewhat quieter and are audible for 
shorter distances than non-BAT 
snowmobiles. 

8. Comment: The proposed rule’s BAT 
emissions requirements do not account 
for wear and tear or other modifications 
that have been made by users. Therefore 
increased emissions could result. 

Response: The final rule requires the 
use of EPA’s family emissions limits 
(FEL) in determining BAT compliance. 
The emissions limits incorporate the life 
cycle and durability of a snowmobile by 
requiring emissions tests after various 
periods of usage. Manufacturers take 
into account any increases in emissions 
during the snowmobile’s life cycle when 

setting the FEL. Thus, the FEL accounts 
for the possibility that a snowmobile’s 
emissions could increase after 1–3 years 
of use. The EPA also requires that 
snowmobile manufacturers conduct 
production line testing of snowmobiles 
to ensure that the FEL is not exceeded 
during production. Finally, this rule 
prohibits snowmobile owners from 
modifying snowmobiles in such a way 
that would increase air or sound 
emissions. This rule’s requirement that 
all snowmobilers in Yellowstone travel 
with commercial guides will allow the 
NPS to further insure that snowmobiles 
are not modified in a manner that would 
adversely effect air or sound emissions. 

9. Comment: NPS should require BAT 
for snowcoaches. Snowcoach emissions 
can easily be tested using a stationary 
vehicle exhaust gas analyzer. 

Response: After further consideration 
of the implications of applying the BAT 
concept to snowcoaches, the NPS 
believes that the term ‘‘best available 
technology’’ should not be used with 
respect to snowcoaches for air and 
sound emission restrictions. Under this 
final rule, snowcoaches are not required 
to utilize the best commercially 
available technology to reduce air and 
sound emissions. Instead, they are 
required to have the emissions control 
equipment that was installed on the 
vehicle at the time it was manufactured. 
There are two mains reasons for this 
decision: the level of complexity 
associated with determining BAT for 
snowcoaches and the relatively small 
environmental gains expected from 
imposing further requirements on 
snowcoaches. There are a variety of 
different vehicles operating as 
snowcoaches, ranging from vans 
manufactured in the 1980s to the most 
recent model-year. Vehicles that were 
manufactured twenty years ago would 
be likely to yield higher emissions than 
vehicles manufactured today because of 
advances in emissions control 
technology. However, even vehicles 
manufactured in the same model year 
may produce different levels of 
emissions, and attempting to determine 
which particular emission limits the 
vehicles are meeting would be a very 
complex undertaking. The NPS believes 
that in the short term, determining how 
to regulate snowcoaches beyond what is 
required here is not the most pressing 
need. The EA, SEIS, and EIS air quality 
analyses indicate that the vast majority 
of air pollution generated in the parks 
results from snowmobile use. Little 
pollution is generated by snowcoaches 
as a whole, partly because their 
numbers are far fewer relative to 
snowmobiles, and also because modern 
coaches are far cleaner in both grams of 
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CO and particulate matter emissions per 
mile and have a greater passenger 
capacity. Because of the level of 
complexity associated with determining 
BAT for snowcoaches and the small 
gains in air quality expected as a result 
of such effort, the NPS has determined 
that there will be no further 
requirements with respect to snowcoach 
emission as part of this rulemaking. 
However, NPS will continue to study 
this issue and may consider more 
stringent alternatives as part of the new 
EIS. 

10. Comment: There should be no 
exemptions from BAT for historic 
snowcoaches. 

Response: The EA, SEIS, and EIS air 
quality analyses indicate that the vast 
majority of air pollution generated in 
the parks results from the historic use 
levels and types of snowmobiles. Little 
pollution is generated by snowcoaches 
as a whole, partly because their 
numbers are far fewer relative to 
snowmobiles, and also because modern 
coaches are far cleaner on both grams of 
CO and particulate matter emissions per 
mile and greater passenger capacity 
relative to snowmobiles. For sound 
emissions, the SEIS soundscape 
modeling noted that a group of 4 BAT 
snowmobiles, carrying up to 8 people 
total, has a distance to audibility of 
5,810 feet in open terrain under average 
background conditions. A comparable 
snowcoach, potentially carrying even 
more passengers, is audible for only 
2,630 feet under the same conditions. 
Historic snowcoaches are being initially 
exempted from any air or sound 
emission requirements because the NPS 
wishes to provide incentives to continue 
operation of these machines to maintain 
the character of winter touring, as they 
add to the overall winter experience. 
Further, because there are not very 
many of these vehicles operating in the 
parks (approximately 29), they are not 
expected to contribute significantly to 
air quality or other concerns and they 
provide additional options for visitors. 

Daily Snowmobile Entry Limits 
11. Comment: NPS should allow 950 

snowmobiles/day after the 2004–05 
season in Yellowstone. Additional 
snowmobile entries should be permitted 
in Grand Teton and the Parkway. 

Response: As explained in the EA 
(and in the SEIS), such a number of 
snowmobiles would result in significant 
adverse impacts and would be 
inconsistent with the purpose and need 
of this EA. 

12. Comment: NPS should have 
considered an option allowing between 
950 and 1,200 snowmobiles/day in 
Yellowstone. 

Response: The EA contained a 
reasonable range of alternatives. The EA 
analysis also indicates that alternative 5 
(with 950 snowmobiles per day allowed 
in Yellowstone) would yield significant 
adverse impacts. Allowing use above 
this level would result in even greater 
impacts. However, other use levels will 
be evaluated in the long-term plan. 

13. Comment: Retaining most of the 
proposed rule but reducing the 
proposed daily entries to the levels of 
the beginning of the 2003–2004 season 
(i.e., 493 per day in Yellowstone) would 
be a far more reasonable alternative for 
the NPS to support. It would show a 
concern to the local businesses as well 
as a commitment for the health, safety, 
and welfare of the employees, visitors, 
and park resources. 

Response: The NPS believes such a 
reduction in snowmobile numbers is not 
necessary to achieve the goals and 
objectives of the temporary plan and 
implementing rule based on the EA 
analysis. The NPS is attempting to 
balance appropriate visitor access and a 
range of recreational opportunities, 
subject to strict limitations, with the 
protection of park resources. This final 
rule accomplishes this goal.

14. Comment: The entry limits the 
NPS proposes in the proposed rule are 
mischaracterized as ‘‘strict limits.’’ This 
level of snowmobiling is only a slight 
reduction from historic levels. Just three 
years ago, the NPS stated that in order 
to comply with its legal mandates, 
drastic reductions in winter visitors 
would be needed. 

Response: The maximum daily 
snowmobile entry level allowed by this 
rule is less than half the historic average 
peak day for Yellowstone, and less than 
the historic average (mean) number of 
snowmobiles in the park. When 
combined with BAT requirements, 
100% commercially guiding, nighttime 
use restrictions, speed limit reductions, 
and side-road closures, the numerical 
limits do represent ‘‘strict limits.’’ 

Side Roads 
15. Comment: NPS should open all 

other historically open side roads to 
snowmobiles. Further, opening all side 
roads historically accessible to 
snowmobiles would provide better 
opportunity to collect monitoring data. 

Response: The NPS would like to 
provide a variety of winter touring 
options, including the ability to tour 
areas exclusively by snowcoach. Very 
few park roads are open exclusively to 
snowcoaches (the side roads amount to 
approximately 14 miles of road); the 
side roads present the most feasible 
options for such opportunities. Keeping 
side roads closed to snowmobiles 

provides a valuable opportunity to 
compare roads open to snowmobile use 
with those closed to such use. Indeed, 
retaining this closure presents the only 
such monitoring opportunity in 
Yellowstone. In addition, the NPS 
wishes to provide for a range of 
opportunities for visitors, including 
opportunities for visitors riding a 
snowcoach to experience areas free of 
snowmobiles. An exception is made to 
allow snowmobile use on the Firehole 
Canyon drive in the afternoons because 
it is typically only used by snowcoaches 
in the morning. This temporal zoning 
achieves the objective of maintaining 
some areas of separation between 
snowmobile and snowcoach use. 

16. Comment: NPS should not open 
the Firehole Canyon Drive to 
snowmobile use. This extends to more 
of the park the adverse impacts that 
violate NPS’ legal obligations to protect 
park resources and visitor enjoyment. 
Expanding the territory impacted by 
snowmobile use utterly contradicts the 
concept of ‘‘very strict limits.’’ Finally, 
opening the Firehole Canyon to 
snowmobile use ignores the preference 
expressed to NPS by the overwhelming 
majority of hundreds of thousands of 
citizens who have said they want 
snowmobile use eliminated in 
Yellowstone, not expanded. 

Response: As stated above, this area is 
typically only used by snowcoaches in 
the morning. Allowing snowmobile use 
in the afternoon temporally zones 
snowcoach and snowmobile users, 
allowing snowcoach riders to visit the 
area without the presence of 
snowmobiles, while allowing 
snowmobilers the opportunity to also 
visit the area. 

Guiding 
17. Comment: NPS should develop 

training that would allow non-
commercial guides (usually around 20% 
of daily entries) to lead groups through 
Yellowstone, and to permit 20% of daily 
entries to be non-commercial guides. 

Response: Because of the timing of 
this rule and the commencement of the 
2004–2005 winter season, it would be 
impossible to develop an adequate non-
commercial guide training program for 
the upcoming winter season. In 
addition, it would be impractical during 
the winters of 2005–2006 and 2006–
2007 due to the temporary nature of this 
rule. As noted by the EA, commercial 
guides have significant incentives to 
ensure that their group does not 
unacceptably disturb wildlife. The 
winter of 2003–2004 demonstrated that 
commercial guides significantly reduce 
law enforcement incidents and provide 
for a safer and high quality visitor 
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experience. Commercial guides have 
contractual obligations to the NPS and 
as such, risk losing their permit to 
operate guiding services in the park if 
they fail to perform adequately. Non-
commercial guides, who are leading 
family and friends through the park, 
have no similar incentives or 
motivation. The NPS also experienced 
problems when it attempted to 
implement a non-commercial 
reservation system after the March 25, 
2003, Record of Decision was signed. 
For example, some individuals in 
gateway communities purchased large 
blocks of non-commercial reservations 
(reservations every day of the season) 
with the apparent intent of reselling 
them to visitors or including them in a 
larger package for their clients. This was 
contrary to the purpose of the non-
commercial guide reservation system. 
Unguided or non-commercially guided 
access to the parks will be addressed in 
the long-term winter use plan. 

18. Comment: NPS should allow a 
portion of the daily usage on the CDST 
and Grassy Lake Road to be 
commercially guided. 

Response: The NPS would consider 
allowing commercially guided use on 
these road segments as a portion of the 
daily entries authorized by this rule if 
the NPS determines there is a demand 
for the service and the service is 
economically feasible. 

Road Grooming
19. Comment: The artificiality or 

unnaturalness of winter ecology 
attributable to bison use of the groomed 
road system is causing substantive and 
deleterious impacts to individual bison, 
the bison population, and bison habitat 
by allowing far more bison to survive 
and successfully reproduce than would 
exist if natural factors provided a 
natural control on bison population 
dynamics, movements, distribution 
patterns, and habitat use patterns. The 
interior bison population of 
Yellowstone faces an uncertain future. 

Response: As stated previously, the 
science concerning the effects of road 
grooming on bison and elk is unclear, 
with significant disagreement among 
experts in the field. These issues are 
discussed on pages 143–145 of the EA. 
This is a subject of the long-term study. 
In the meantime there is no clear 
evidence that road grooming has 
adverse effects on bison distribution and 
abundance. Further, there is no dispute 
that the bison population is healthy. 

20. Comment: The proposed rule 
should close park roads to grooming or 
at minimum, experimental road closures 
should be initiated during the next three 
years to collect data on bison or other 

wildlife use of previously groomed 
areas. It is unacceptable to wait another 
three years for a long-term plan to 
analyze these issues. 

Response: The NPS considered 
including an alternative in the EA that 
closed park roads to grooming, but 
rejected it from detailed analysis in the 
EA. This discussion is on page 19 of the 
EA. The science surrounding the issue 
of the long-term effects of groomed 
roads on bison and elk is currently 
unclear. Experts disagree about how 
groomed roads affect, if at all, bison 
distribution and abundance. Given the 
scientific uncertainty surrounding these 
complex ecological issues, an end to the 
long-standing practice of road grooming 
is not warranted at this time, as it would 
effectively close much of the park to 
visitors, thereby preventing the NPS 
from allowing for the public to 
experience and enjoy many of the park’s 
most significant resources. Although 
administrative use is not part of this 
winter use plan and these regulations, a 
total cessation of road grooming and 
packing would affect critical park 
operations, and the ability to protect 
park resources, and present 
considerable adverse effects on 
employee health and safety. The NPS is 
also in the midst of several important 
studies, which will provide further 
information to address these issues. The 
results of these studies will be available 
for a longer-term analysis of winter use 
in the parks. 

Experimental closures of a portion of 
Yellowstone’s road system (such as one 
or two road segments) would also be 
impractical at this time for similar 
reasons. Many of the side roads that are 
only open to snowcoaches closely 
parallel the main roads and would not 
appear to be useful for experimental 
closures. Also, the NPS believes it is 
more prudent to wait for the results of 
the road grooming study before 
considering any road closures, since it 
will provide important information 
about which road segments are most 
critical to bison distribution and 
abundance. It is currently uncertain 
which road segments may play the most 
important role in facilitating bison 
travel (if at all). Further, variables in 
weather could have great influence on 
bison distribution and their use of 
groomed roads. It would take several 
years of monitoring the effects of road 
closures to understand how weather 
conditions might affect bison 
movements. This would be beyond the 
interim period of this plan. Finally, 
experimental closures of some road 
segments could inhibit visitor access to 
some of Yellowstone’s most world-
renowned features. 

Consistency With Laws, Policies, 
Executive Orders, Court Decisions, etc. 

21. Comment: The NPS Organic Act 
requires that park resources be protected 
in an unimpaired condition. The NPS 
must err on the side of protecting park 
resources unimpaired. The EA, SEIS, 
and Final EIS have all shown that 
recreational snowmobiles impair park 
resources and values. Therefore, 
snowmobiles should be phased-out. 

Response: The results from the 2003–
2004 winter demonstrates that some 
level of snowmobile use may take place 
without impairing park resources. The 
EA analysis indicates that alternative 4, 
implemented by this final rule, does not 
impair park resources and values. The 
NPS believes this alternative is 
consistent with the Organic Act, 
because it best balances protection of 
park resources and values with allowing 
for appropriate public enjoyment and 
access to the parks. 

22. Comment: NPS must adopt the 
snowcoach-only alternative in order to 
comply with NPS regulations, Executive 
Orders, and NPS Management Policies. 
The EA concludes that snowmobile use 
will continue to cause adverse effects 
previously considered unacceptable to 
air quality, public and employee health, 
natural quiet, wildlife, and visitor 
experience. 

Response: Additional language has 
been added to the FONSI and final rule 
clarifying why the NPS believes this 
decision and rule are consistent with 
NPS regulations, Executive Orders, and 
NPS Management Policies. 

23. Comment: The NPS has failed to 
provide a legitimate rationale for 
reversing its November 2000 decision to 
phase out snowmobile use. Further, 
there have been no significant changes 
that would justify allowing recreational 
snowmobiling in the parks. 

Response: First, the results of the 
winter of 2003–2004 demonstrate that 
some level of snowmobile use can take 
place, and provide a rational basis for 
modifying the November 2000 decision. 
This rule balances winter use with 
protection of park resources to ensure 
that adverse impacts from historical 
types and numbers of snowmobile use 
will not occur. Strictly limited 
snowmobile numbers, combined with 
BAT requirements and requirements for 
commercial guiding, ensure that the 
impacts to park resources and values are 
not significant. Monitoring information 
from the winter of 2003–2004 
demonstrates the important role these 
strict limitations play in protecting park 
resources and values. In addition, the 
NPS has discretion under the 1916 
Organic Act to balance the protection of 
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park resources while providing for 
appropriate visitor enjoyment of the 
parks. This final rule reflects that 
balancing mandate. Finally, the 2000 
decision and resulting 2001 rule were 
vacated by the Wyoming court. 

Park Resource Issues 

24. Comment: NPS needs to explain 
why it prefers larger groups that are 
audible farther away than small groups 
(though less frequently) over smaller 
groups that are less audible (but more 
frequently). 

Response: Allowing larger groups 
reduces the overall number of such 
groups, which decrease the percent time 
oversnow vehicles (OSVs) are audible. 
The commentor is encouraged to read 
the soundscapes analysis in the EA on 
pages 102–117. Allowing larger groups 
also reduces the number of times that 
snowmobile groups encounter bison and 
other wildlife along the road.

25. Comment: Allowing continued 
employee exposure to toxic air 
pollutants violates the park’s 
commitment to employee welfare and 
safety. Further, proposing to more than 
double the number of snowmobiles, 
despite documented violations of 
Agency for Toxic Substances and 
Disease Registry (ATSDR) Minimal Risk 
Levels (MRLs) for benzene and toluene, 
violates NPS management policies. 

Response: Although it appears the 
now-vacated adaptive management 
thresholds (ATSDR MRLs) for benzene 
and toluene may have been exceeded 
during the winter of 2003–2004, no 
standards, including those of OSHA, the 
National Institute for Occupational 
Safety and Health, and the American 
Conference of Governmental Industrial 
Hygienists, were exceeded. There is also 
some uncertainty how the ATSDR 
standards are applied and interpreted in 
these settings. NPS will continue its 
efforts to ensure a safe work 
environment. The three-year interim 
period will provide NPS the 
opportunity to better understand the 
applicability of the ATSDR MRLs and 
continue monitoring employee exposure 
to toxic air pollutants. BAT 
requirements and limits on snowmobile 
numbers will help mitigate potential 
violations of ATSDR MRLs or other 
health standards. 

26. Comment: The EA and proposed 
rule do not address NPS’ obligation to 
protect the natural smells of the parks. 
At locations such as Old Faithful, when 
snowmobile numbers are high and/or 
weather conditions trap emissions, there 
is every reason to believe that the odor 
of snowmobile exhaust will build 
beyond the threshold. 

Response: Most odors from 
snowmobile emissions are associated 
with 2-stroke engines and the 
combination of burned and unburned 
gasoline and oil that is emitted as 
hydrocarbon emissions. Current BAT 
snowmobiles are all 4-stroke, and 4-
stroke engines eliminate the emission of 
unburned gas and oil. BAT 
snowmobiles reduce hydrocarbon 
emissions by a minimum of 90%, 
relative to conventional two-stroke 
snowmobiles. This will reduce the 
presence of snowmobile exhaust. 
However, on days when there are poor 
weather conditions (such as an 
inversion or little air movement), it is 
possible that the scent of 4-stroke 
snowmobile exhaust (similar to 
automobiles) may be noticeable. The 
three year interim period of this rule 
will provide the opportunity for the 
NPS to monitor conditions. 

27. Comment: The proposed rule 
impairs visitor experience by creating 
more air and noise pollution, creating 
more congestion on park roadways, and 
disturbing wildlife. A rule that 
prohibited recreational snowmobiling 
would offer greater potential for visitor 
enjoyment than the proposed rule. 

Response: The impacts to visitor 
experience are disclosed in the EA, 
which concludes that this final rule 
would not impair visitor experience. 
This rule balances protection of park 
resources while allowing appropriate 
visitor enjoyment and access to the 
parks. Under this rule, visitors will have 
greater choice about how they access the 
parks (i.e., on snowmobiles or 
snowcoaches) than if snowmobiles were 
prohibited. 

28. Comment: Snowmobile use 
impairs wildlife. The NPS should 
prohibit snowmobiling because of its 
impacts to wildlife. 

Response: Last winter’s experience 
demonstrates that wildlife are not 
necessarily impaired by snowmobile 
use. This rule requires that all 
snowmobilers travel with a commercial 
guide, which will mitigate impacts to 
wildlife. NPS has concluded that the 
rule will not result in impairment. 
Using guides that have training and 
expertise riding with winter wildlife, 
and a professional obligation to obey 
NPS regulations, are the most efficient 
means to educate riders and ensure 
compliance with park rules. Authorized 
guide companies, each responsible for 
the activities of their tour groups, can 
reduce impacts by: Keeping their groups 
an appropriate distance from wildlife, 
ensuring that all members of the group 
abide by snowmobile regulations 
including abiding by posted speed 
limits, preventing riders from 

approaching animals, and reducing 
noise levels and the time a group 
interacts with a group of animals. 
Professional guide services with 
contractual obligations also permit more 
effective enforcement by NPS rangers 
and business management personnel. 
One study noted in the EA found that 
recreationists often believed that it was 
acceptable to approach wildlife more 
closely than the data indicated the 
animals would tolerate. Thus, the 
education and supervision provided to 
groups by their commercial guides is 
key in reducing disturbance to wildlife. 
Effects to wildlife are further mitigated 
by the Superintendent’s current 
requirement that OSVs only travel 
between 7 a.m. and 9 p.m. 

Miscellaneous 
29. Comment: The proposed rule, 

based on the EA, violates NEPA because 
there are significant impacts to the 
human environment. 

Response: The NPS believes this rule 
is supported by the FONSI. While there 
will be impacts to park resources that 
are adverse, they are no greater than 
moderate in intensity. NPS training and 
practice supports the use of a FONSI at 
moderate levels of impact. Although 
this rule is of a temporary duration, the 
finding is based on the actual impacts 
during those three years and does not 
rest solely on the fact that the rule is 
only effective for three years.

30. Comment: The proposed rule on 
winter use is not written clearly, as 
required by Executive Order 12866. 
Specifically, the discussion on BAT and 
the economic analysis are highly 
technical. 

Response: Snowmobile technology 
and economic analyses are inherently 
highly complex issues. We would 
encourage the reader to review the pages 
in the EA where broader discussions of 
these topics occur. 

Issue: Several commentors did not 
agree with the requirement that only 
people with valid driver’s licenses be 
allowed to operate a snowmobile in the 
parks. There is no evidence that 
children with a learner’s permit cause 
problems driving snowmobiles. 

NPS Response: In ordinary 
circumstances with automobiles, 
individuals possessing learner’s permits 
are required to be accompanied by a 
fully licensed driver. Learner’s permits 
are intended to allow student drivers 
the opportunity to safely learn positive 
driving habits while in the presence of 
an adult. However, operation of 
snowmobiles in Yellowstone is a totally 
different environment. In fact, past 
experience is that children with 
learner’s permits often will ride on a 
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snowmobile by themselves, with adults 
on other snowmobiles that would be 
some distance away. The park and 
visitors will be safer by requiring that all 
snowmobile operators have driver’s 
licenses. 

31. Comment: Snowmobile and 
snowcoach contracts or permits should 
be offered to all qualified applicants at 
least through this interim rule. 

Response: Concessions contracting 
issues are beyond the scope of this 
rulemaking. However, NPS regulations 
governing concessioners require that all 
businesses operating in the parks have 
a contract with the NPS. The number of 
concessions contracts issued is limited 
in order to provide a viable economic 
opportunity to authorized concession 
providers. Therefore, the NPS could not 
allow an unlimited number of 
concessions contracts. 

32. Comment: Every snowmobile 
operating within the State of Wyoming 
is required to display a resident or non-
resident user fee sticker and those 
available for rent must display a 
Wyoming commercial snowmobile 
registration. This should be required in 
Yellowstone and Grand Teton National 
Park. 

Response: This State law is not 
applicable within Yellowstone National 
Park as a result of its exclusive Federal 
jurisdiction status. In Grand Teton 
National Park and the Parkway, where 
the NPS holds concurrent jurisdiction 
with the State of Wyoming, State law is 
assimilated so long as it does not 
conflict with Federal regulations. This 
final rule allows snowmobile owners to 
display a valid snowmobile registration 
from any State or Canadian province. 
Owners may choose to register their 
snowmobiles in Wyoming. 

33. Comment: Publishing a proposed 
rule before the EA’s public comment 
period was completed demonstrates that 
the NPS predetermined the outcome of 
this process. 

Response: Publishing the proposed 
regulation concurrently with the public 
review of the EA provides the public 
with the opportunity to comment and 
potentially affect in a substantive 
manner both actions, since no final 
decisions have been made. This 
enhances the public’s ability to 
participate in agency decisionmaking, 
while at the same time streamlining the 
process so that it can be completed in 
time to provide the public with 
adequate notice prior to the start of the 
winter use season. 

34. Comment: The rule should re-
evaluate the issue of snowplanes on 
Jackson Lake. The NPS has failed to 
supply a reasoned analysis for total 
elimination of snowplane use. 

Response: The NPS continues to 
believe that the data and analysis in 
previous environmental analyses remain 
valid and again concluded in the FONSI 
that the use of snowplanes on Jackson 
Lake would result in impairment of the 
natural soundscape. The NPS is not 
aware of any new or additional 
information regarding snowplanes that 
would suggest any different conclusion. 
Therefore, the NPS would be in 
violation of the NPS Organic Act if it 
were to allow the recreational use of 
snowplanes on Jackson Lake. In 
addition, with their unguarded 
propellers and high travel speeds, 
snowplanes present unacceptable safety 
risks, even on the surface of Jackson 
Lake. 

35. Comment: The NPS should allow 
for up to 70 snowmobiles per day on 
Jackson Lake on Fridays, Saturdays, and 
Sundays, and should allow for a 5-year 
phase-in period for BAT snowmobiles 
on the lake. 

Response: The NPS will monitor the 
amount of use on Jackson Lake and 
collect data on the impacts of 
snowmobiles on natural soundscapes. 
This information will be used in the 
development of a long-term plan and 
will help to determine whether higher 
(or lower) daily entry limits should be 
established. A 5-year phase-in period for 
BAT snowmobiles exceeds the length of 
time that this rule is intended to cover 
and would be inconsistent with the 
NPS’ determination that the use of non-
BAT snowmobiles causes unacceptable 
impacts on the natural soundscape of 
Jackson Lake and Grand Teton National 
Park. 

Changes to the Final Rule 
After taking the public comments into 

consideration, and after additional 
internal review, four changes were made 
to the final rule. These changes are as 
follows:

First, we have added a footnote to 
table 1 in § 7.13 noting that entry limits 
at Yellowstone National Park’s North 
Entrance and at Old Faithful may be 
reallocated as necessary so long as the 
total number of snowmobiles authorized 
on any single day for these two sites 
does not exceed 60. We are allowing 
this because commercially guided 
snowmobile tours originating at the 
North Entrance and Old Faithful are 
currently provided solely by Xanterra 
Parks and Resorts. This allows the 
concessioner to respond to changing 
visitor demand for commercially guided 
snowmobile tours, thus enhancing 
visitor service in Yellowstone. It also 
benefits visitors using other 
concessioners and entering at other 
locations, if they choose to stay 

overnight at Old Faithful or Mammoth 
Hot Springs (near the North Entrance). 
These visitors will have greater options 
for guided snowmobile tours given this 
change, since the daily entry limits can 
be adjusted (as long as they do not 
exceed 60 snowmobiles) to meet 
changing demand. 

Second, paragraph (g)(3) of § 7.22 has 
been modified to specify that 
snowmobile use on routes used to 
access other public lands or private 
property within or adjacent to Grand 
Teton National Park is not subject to the 
three-year interim period of this rule. 
These snowmobile routes are not used 
for recreational purposes and are 
generally not subject to the winter use 
planning process. Because their impacts 
are low, NPS we never intended to 
sunset these routes after three winter 
seasons. 

Third, we are allowing the use of non-
BAT snowmobiles on the section of the 
Continental Divide Snowmobile Trail 
(CDST) in Grand Teton National Park 
from the park’s east boundary to Moran 
Junction. This portion of the CDST is 
located immediately adjacent to the 
major U.S. highway serving northwest 
Wyoming, which carries a high volume 
of automobile and commercial truck 
traffic. The park boundary is such that 
the CDST over this segment is 
sometimes within the park and 
sometimes out of the park. This portion 
of the CDST also provides access to 
nearby public and private lands. For a 
variety of practical reasons as well as to 
ensure access to public and private 
lands, this portion of the CDST will not 
be subject to BAT requirements nor to 
the daily entrance limits. This route has 
been identified under paragraph
(g)(16) (iii) in § 7.22. 

Fourth, in paragraph (g)(16) of § 7.22, 
we have specified that BAT 
requirements do not apply to 
snowmobiles using the routes listed in 
that paragraph. This was inadvertently 
omitted from the proposed rule. The 
purpose of the three access routes 
identified in this paragraph is to provide 
access to other areas outside of Grand 
Teton National Park, where BAT 
snowmobiles are not required. They are 
relatively short road segments through 
the park with relatively infrequent use. 
This change makes paragraph (g)(16) 
consistent with paragraph (g)(18), which 
states that BAT snowmobiles are not 
required to access private property 
within or adjacent to Grand Teton 
National Park. 

Summary of Economic Analysis 
This analysis examines five 

alternatives for temporary winter use 
plans in the Greater Yellowstone Area 
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(Yellowstone National Park, Grand 
Teton National Park, and John D. 
Rockefeller, Jr., Memorial Parkway). 
Alternative 1 would permit snowcoachs 
only, banning recreational snowmobile 
use within the parks. Alternative 1 is 
similar to the conditions expected under 
the January 2001 final rule. Alternative 
2 would emphasize snowcoach access 
while allowing some snowmobile use 
with 100% commercially guided trips. 
That alternative is similar to the 
conditions experienced during the 
2003–2004 winter season. Alternative 3 
balances snowmobile and snowcoach 
access, and permits 20% unguided trips 
in Yellowstone. Alternative 4 allows 
more snowmobile use than Alternative 
3, but requires 100% commercially 
guided trips in Yellowstone. Alternative 
4 is the preferred alternative. Finally, 
Alternative 5 allows more snowmobile 
use than Alternative 4, and permits 20% 
non-commercially guided trips in 
Yellowstone. Alternative 5 is similar to 
the conditions expected under the 
December 2003 final rule. 

This analysis estimates the benefits 
and costs associated with the 5 
alternatives relative to two baselines: 
Alternative 1, which would ban 
snowmobiles, and historic snowmobile 
use as represented by the 1997–1998 
winter season. The rationale for using 
these two baselines flows from two 
regulatory actions and three Federal 
district court rulings. NPS issued a 
special regulation on January 22, 2001, 
phasing in a snowmobile ban. In settling 
a law suit filed by the International 
Snowmobile Manufacturers’ Association 
and other plaintiffs regarding that 
regulation, NPS agreed to re-evaluate its 
winter use plan alternatives, and 
subsequently issued a special regulation 
on December 11, 2003, permitting 
snowmobile use subject to certain 
management restrictions. On December 
16, 2003, the Washington, DC, District 
Court issued a ruling overturning the 
December 2003 regulation and 
implementing the January 2001 
regulation. Following that ruling on 
February 10, 2004, the Wyoming District 
Court issued a preliminary injunction 
against implementing the January 2001 
regulation. That injunction was 
followed by an October 15, 2004, ruling 
from the same court overturning the 
January 2001 regulation.

These two rulings potentially imply 
the two baselines used in this analysis. 
In order to cover the potential range of 
analysis suggested by these rulings, NPS 
used Alternative 1 and historic 
snowmobile use as alternative baselines 
to estimate the benefits and costs of its 
proposed temporary winter use plan 
alternatives. NPS believes that the 

actual economic impacts of the 
proposed temporary winter use plan 
alternatives fall within the range of 
benefits and costs estimated relative to 
these two baselines. 

The quantitative results of the benefit-
cost analysis are summarized below 
with respect to Alternative 1 and the 
historical baselines, respectively. It is 
important to note that this analysis 
could not account for all costs or 
benefits due to limitations in available 
data. For example, the costs associated 
with adverse impacts to park resources 
and with law enforcement incidents are 
not reflected in the quantified net 
benefits presented in this summary. It is 
also important to note that the benefit-
cost analysis addresses the economic 
efficiency of the different alternatives 
and not their distributive equity (i.e., 
does not identify the specific sectors or 
groups on which the majority of impacts 
fall). Therefore, additional explanation 
is required when interpreting the results 
of this benefit-cost analysis. An 
explanation of the selection of the 
preferred alternative is given following 
the summaries of quantified benefits 
and costs. 

Quantified Benefits and Costs Relative 
to the Alternative 1 Baseline 

The primary beneficiaries of 
Alternatives 2, 3, 4, and 5 relative to the 
Alternative 1 baseline are the park 
visitors who ride snowmobiles in the 
park and the businesses that serve them 
such as rental shops, restaurants, gas 
stations, and hotels. Overall, Alternative 
5 should provide greater quantified 
benefits to snowmobiles than 
Alternatives 2 through 4. The daily caps 
on snowmobile use vary across the four 
alternatives, with Alternative 5 allowing 
the most snowmobiles per day into the 
parks. Alternatives 2, 3 (in 2004–2005), 
and 4 require snowmobilers to be part 
of a commercially guided tour, which is 
expected to reduce benefits to 
snowmobilers who prefer unguided 
tours or who face additional expenses 
from being forced to take a guided tour. 
Alternatives 3 (in 2005–2006 and 
beyond) and 5 allow for at least 20% of 
the tours to be unguided or led by non-
commercial guides, which may 
somewhat mitigate the potential loss in 
benefits associated with the commercial 
guided tour requirement. 

The primary consumer group that 
would incur costs under Alternatives 2, 
3, 4, and 5 would be the park visitors 
who do not ride snowmobiles. Out of 
the set of alternatives that allow for 
continued snowmobile access to the 
parks, Alternative 2 is expected to 
impose the lowest costs on non-
snowmobile users because of the lower 

daily limits and the commercially 
guided tour requirements. 

Alternative 5 is expected to provide 
the greatest benefits to local businesses 
because it places the least restrictions 
on snowmobilers and is expected to 
result in the largest increase in 
visitation. Alternatives 2 and 4 are the 
most restrictive options for 
snowmobilers (primarily due to the 
requirement that all snowmobilers in 
Yellowstone must be on commercially 
guided tours) and are expected to result 
in the smallest increase in visitation 
relative to the Alternative 1 baseline 
among Alternatives 2 through 5. 

Based on the results of this analysis, 
the losses to non-snowmobilers 
generally outweigh the gains to 
snowmobilers and local businesses. 
However, there are a number of 
uncertainties that may influence this 
result. The most important factor is that 
this analysis uses the estimated losses to 
non-snowmobilers in Yellowstone to 
estimate the losses to non-snowmobilers 
in Grand Teton. This may overstate the 
losses to non-snowmobilers in Grand 
Teton because there is less snowmobile 
use in Grand Teton than in Yellowstone, 
which may imply that non-
snowmobilers are less affected by their 
presence. Snowmobile use and non-
snowmobile activities tend to occur in 
separate areas of Grand Teton, while 
there is much more overlap in the areas 
used by these visitors in Yellowstone. In 
addition, the study design did not 
describe whether all the snowmobiles 
were on guided tours. The effect of this 
on the conclusion of the results is 
unknown. Finally, the underlying study 
measured visitor’s preferences as 
compared to hypothetical alternatives. 
The responses to the survey could differ 
from actual behavior. 

The present values of quantified net 
benefits (benefits minus costs) are 
presented in Table 1 for the Alternative 
1 baseline. As noted above, these 
quantified net benefits do not account 
for certain costs associated with the 
protection of park resources or with law 
enforcement incidents. Further, these 
quantified net benefits do not reflect 
potentially significant distributive 
impacts on local communities. For 
example, the regional economic analysis 
that was done as part of the Temporary 
Winter Use Plans Environmental 
Assessment (NPS, August 2004) show 
that Alternative 4 resulted in the second 
highest economic gains to the area 
businesses as compared to Alternative 1. 
While this type of analysis only 
estimates the effects to local businesses 
rather than to society as a whole (which 
is reflected in the results below), it 
provides useful information about the 
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rule’s estimated effects in the 
surrounding communities. The regional 
economic analysis shows that 
Alternative 5 resulted in the highest 

gain to area businesses, but that 
alternative was not chosen due to its 
non-monetized effects on the parks’ 
resources. The amortized quantified net 

benefits per year are presented in Table 
2 for the Alternative 1 baseline. 
BILLING CODE 4312–CT–P
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BILLING CODE 4312–CT–C 

Quantified Benefits and Costs Relative 
to the Historical Use Baseline 

The primary losses under Alternatives 
1 through 5 relative to the historical use 
baseline accrue to the park visitors who 
ride snowmobiles in the parks and the 
businesses that serve them. Overall, 
Alternative 1 would impose greater 
losses on snowmobilers since it would 
ban snowmobiles in the parks. The 
losses associated with Alternatives 2 
through 5 are less since those 
alternatives would allow some level of 
snowmobile use. Alternatives 2 and 4 
would also require 100% commercially 
guided tours. That feature is expected to 
increase losses to snowmobilers who 
prefer unguided tours or who face 
additional expenses from being forced 
to take commercially guided tours. 

The primary beneficiaries of 
Alternatives 1 through 5 would be the 
park visitors who do not ride 
snowmobiles. Alternative 1 would yield 
the greatest benefits for non-
snowmobilers. Out of the set of 
alternatives allowing continued 
snowmobile access to the parks, 
Alternative 2 is expected to generate the 
largest gains for non-snowmobilers 
because of the lower daily limits, 

stricter technology requirements, and 
the commercially guided tour 
requirement. Alternative 4 is expected 
to generate only slightly lower gains for 
non-snowmobile users than Alternative 
2, with the biggest difference between 
Alternatives 2 and 4 coming from the 
higher daily use limits under 
Alternative 4. 

For businesses, the losses relative to 
the historical use baseline are expected 
to be ordered in the same way as losses 
accruing to snowmobilers because they 
are driven largely by the number of 
visitors. Alternative 1 is expected to 
have the greatest negative impact on 
local businesses because it places the 
highest restrictions on snowmobilers 
and is expected to result in the largest 
decrease in visitation. Alternative 5 is 
the least restrictive option for 
snowmobilers and is expected to result 
in the smallest decrease in visitation. 

Based on the results of this analysis, 
the gains to non-snowmobilers generally 
outweigh the losses to snowmobilers 
and local businesses. However, as noted 
in the summary of benefits and costs 
relative to the Alternative 1 baseline, 
there are a number of uncertainties that 
may influence this result. 

The present values of quantified net 
benefits (benefits minus costs) are 

presented in Table 3 for the historical 
use baseline. As noted above, these 
quantified net benefits do not account 
for certain costs associated with the 
protection of park resources or with law 
enforcement incidents. Further, these 
quantified net benefits do not reflect 
potentially significant distributive 
impacts on local communities. For 
example, the regional economic analysis 
that was done as part of the Temporary 
Winter Use Plans Environmental 
Assessment (NPS, August 2004) show 
that Alternative 4 resulted in the second 
lowest economic losses to the area 
businesses as compared to the historical 
use baseline. While this type of analysis 
only estimates the effects on local 
businesses rather than to society as a 
whole (which is reflected in the results 
below), it provides useful information 
about the economic impact to the 
surrounding communities. The regional 
economic analysis shows that 
Alternative 5 resulted in the lowest 
losses to area businesses, but that 
Alternative was not chosen due to its 
non-monetized effects on the parks’ 
resources. The amortized quantified net 
benefits per year are presented in Table 
4 for the historical use baseline.
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Compliance With Other Laws 

Regulatory Planning and Review 
(Executive Order 12866) 

This document is a significant rule 
and has been reviewed by the Office of 
Management and Budget under 
Executive Order 12866. 

(1) This rule will not have an effect of 
$100 million or more on the economy. 
It will not adversely affect in a material 
way the economy, productivity, 
competition, jobs, the environment, 
public health or safety, or State, local, 
or tribal governments or communities. 
These conclusions are based on the 
report ‘‘Economic Analysis of 
Temporary Regulations on Snowmobile 
Use in the Greater Yellowstone Area’’ 
(RTI International, October 2004). 

(2) This rule will not create a serious 
inconsistency or otherwise interfere 
with an action taken or planned by 
another agency. Implementing actions 
under this rule will not interfere with 
plans by other agencies or local 
government plans, policies, or controls 
since this is an agency specific change. 

(3) This rule does not alter the 
budgetary effects of entitlements, grants, 
user fees, or loan programs or the rights 
or obligations of their recipients. It only 
affects the use of over-snow machines 
within specific national parks. No grants 

or other forms of monetary supplement 
are involved. 

(4) This rule may raise novel legal or 
policy issues. The issue has generated 
local as well as national interest on the 
subject in the Greater Yellowstone Area. 
The NPS has been the subject of 
numerous lawsuits regarding winter use 
management. 

Regulatory Flexibility Act 
The Department of the Interior has 

determined that this document will 
have a significant economic effect on a 
substantial number of small entities 
under the Regulatory Flexibility Act (5 
U.S.C. 601 et seq.). Therefore a 
Regulatory Flexibility Analysis has been 
conducted. The information is 
contained in the report entitled 
‘‘Economic Analysis of Temporary 
Regulations on Snowmobile Use in the 
Greater Yellowstone Area’’ (RTI 
International, October 2004). The report 
is available on the Yellowstone Web 
site.

From the point of view of small 
businesses, Alternative 5 and 
potentially Alternative 3 might be 
marginally better for small businesses 
depending on how popular 
commercially guided tours turn out to 
be, because they may result in higher 
visitation than Alternative 4. However, 

for reasons described in Section 1 of the 
Economic Analysis and the August 2004 
Temporary Winter Use Plans 
Environmental Assessment, NPS has 
decided that all snowmobiles should be 
commercially guided. Compared to 
Alternative 2, Alternative 4 would be 
better for small businesses because of 
the higher daily entrance limits, thus 
potentially increasing revenue generated 
by higher snowmobile visitation to the 
parks. 

Small Business Regulatory Enforcement 
Fairness Act (SBREFA) 

This rule is not a major rule under 5 
U.S.C. 804(2), the Small Business 
Regulatory Enforcement Fairness Act. 
This rule: 

a. Does not have an annual effect on 
the economy of $100 million or more. 

b. Will not cause a major increase in 
costs or prices for consumers, 
individual industries, Federal, State, or 
local government agencies, or 
geographic regions. 

c. Does not have significant adverse 
effects on competition, employment, 
investment, productivity, innovation, or 
the ability of U.S.-based enterprises to 
compete with foreign-based enterprises. 
This rulemaking has no effect on 
methods of manufacturing or 
production and specifically affects the 
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Greater Yellowstone Area, not national 
or U.S. based enterprises. 

Unfunded Mandates Reform Act 

This rule does not impose an 
unfunded mandate on State, local, or 
tribal governments or the private sector 
of more than $100 million per year. The 
rule does not have a significant or 
unique effect on State, local or tribal 
governments or the private sector. It 
addresses public use of national park 
lands, and imposes no requirements on 
other agencies or governments. 

Takings (Executive Order 12630) 

In accordance with Executive Order 
12630, the rule does not have significant 
takings implications. Access to private 
property located within or adjacent to 
the parks will still be afforded the same 
access during winter as before this rule. 
No other property is affected. 

Federalism (Executive Order 13132) 

In accordance with Executive Order 
13132, the rule does not have sufficient 
federalism implications to warrant the 
preparation of a Federalism Assessment. 
It addresses public use of national park 
lands, and imposes no requirements on 
other agencies or governments. 

Civil Justice Reform (Executive Order 
12988) 

In accordance with Executive Order 
12988, the Office of the Solicitor has 
determined that this rule does not 
unduly burden the judicial system and 
meets the requirements of sections 3(a) 
and 3(b)(2) of the Order. 

Paperwork Reduction Act 

This regulation does not require an 
information collection from 10 or more 
parties and a submission under the 
Paperwork Reduction Act is not 
required. An OMB form 83–I is not 
required. 

National Environmental Policy Act 

An Environmental Assessment and a 
Finding of No Significant Impact 
(FONSI) have been completed. The EA 
and FONSI are available for review by 
contacting Yellowstone or Grand Teton 
Superintendent Offices or at 
www.nps.gov/yell/winteruse-ea. 

Government-to-Government 
Relationship With Tribes 

In accordance with the President’s 
memorandum of April 29, 1994, 
‘‘Government to Government Relations 
with Native American Tribal 
Governments’’ (59 FR 22951) and 512 
DM 2: 

The NPS has evaluated potential 
effects on federally recognized Indian 

tribes and have determined that there 
are no potential effects. Numerous tribes 
in the area were consulted in the 
development of the previous SEIS. Their 
major concern was to reduce the adverse 
effects on wildlife by snowmobiles. This 
rule does that through implementation 
of the guiding requirements and 
disbursement of snowmobile use 
through the various entrance stations. 

Drafting Information: The primary 
authors of this regulation were Kevin 
Schneider, Outdoor Recreation Planner, 
and John Sacklin, Management 
Assistant, Yellowstone National Park; 
Gary Pollock, Management Assistant, 
Grand Teton National Park; and Kym 
Hall, Special Assistant, National Park 
Service, Washington DC.

List of Subjects in 36 CFR Part 7 

District of Columbia, National parks, 
Reporting and recordkeeping 
requirements.

■ 36 CFR part 7 is amended as set forth 
below:

PART 7—SPECIAL REGULATIONS, 
AREAS OF THE NATIONAL PARK 
SYSTEM

■ 1. The authority for part 7 continues to 
read as follows:

Authority: 16 U.S.C. 1, 3, 9a, 460(q), 
462(k); § 7.96 also issued under D.C. Code 8–
137(1981) and D.C. Code 40–721 (1981).
■ 2. Amend § 7.13 to revise paragraph (l) 
to read as follows:

§ 7.13 Yellowstone National Park.

* * * * *
(1)(1) What is the scope of this 

regulation? The regulations contained in 
paragraphs (l)(2) through (1)(17) of this 
section are intended to apply to the use 
of recreational and commercial 
snowmobiles. Except where indicated, 
paragraphs (1)(2) through (l)(17) do not 
apply to non-administrative 
snowmobile or snowcoach use by NPS, 
contractor or concessioner employees 
who live or work in the interior of 
Yellowstone, or other non-recreational 
users authorized by the Superintendent. 

(2) What terms do I need to know? 
This paragraph also applies to non 
administrative snowmobile use by the 
NPS, contractor or concessioner 
employees, or other non-recreational 
users authorized by the Superintendent.

Commercial guide means a guide who 
operates as a snowmobile guide for a fee 
or compensation and is authorized to 
operate in the park under a concession 
contract. In this regulation, ‘‘guide’’ also 
means ‘‘commercial guide.’’ 

Historic snowcoach means a 
Bombardier snowcoach manufactured in 

1983 or earlier. Any other snowcoach is 
considered a non-historic snowcoach. 

Oversnow route means that portion of 
the unplowed roadway located between 
the road shoulders and designated by 
snow poles or other poles, ropes, 
fencing, or signs erected to regulate 
over-snow activity. Oversnow routes 
include pullouts or parking areas that 
are groomed or marked similarly to 
roadways and are adjacent to designated 
oversnow routes. An oversnow route 
may also be distinguished by the 
interior boundaries of the berm created 
by the packing and grooming of the 
unplowed roadway. The only motorized 
vehicles permitted on oversnow routes 
are oversnow vehicles. 

Oversnow vehicle means a 
snowmobile, snowcoach, or other 
motorized vehicle that is intended for 
travel primarily on snow and has been 
authorized by the Superintendent to 
operate in the park. An oversnow 
vehicle that does not meet the definition 
of a snowcoach or a snowplane must 
comply with all requirements applicable 
to snowmobiles. 

Snowcoach means a self-propelled 
mass transit vehicle intended for travel 
on snow, having a curb weight of over 
1000 pounds (450 kilograms), driven by 
a track or tracks and steered by skis or 
tracks, and having a capacity of at least 
8 passengers. 

Snowplane means a self-propelled 
vehicle intended for oversnow travel 
and driven by an air-displacing 
propeller. 

(3) May I operate a snowmobile in 
Yellowstone National Park? (i) You may 
operate a snowmobile in Yellowstone 
National Park in compliance with use 
limits, guiding requirements, operating 
hours and dates, equipment, and 
operating conditions established 
pursuant to this section. The 
Superintendent may establish 
additional operating conditions and 
shall provide notice of those conditions 
in accordance with § 1.7(a) of this 
chapter or in the Federal Register. 

(ii) The authority to operate a 
snowmobile in Yellowstone National 
Park established in paragraph (l)(3)(i) is 
in effect only through the winter season 
of 2006–2007. 

(4) May I operate a snowcoach in 
Yellowstone National Park? (i) 
Commercial snowcoaches may be 
operated in Yellowstone National Park 
under a concessions contract. Non-
commercial snowcoaches may be 
operated if authorized by the 
Superintendent. Snowcoach operation 
is subject to the conditions stated in the 
concessions contract and all other 
conditions identified in this section. 
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(ii) Beginning with the winter of 
2005–2006, all non-historic 
snowcoaches must meet NPS air 
emissions requirements. These 
requirements are the applicable EPA 
emission standards for the vehicle at the 
time it was manufactured. 

(iii) All critical emission-related 
exhaust components (as defined in 40 
CFR 86.004–25(b)(3)(iii) through (v)) 
must be functioning properly. 
Malfunctioning critical emissions-
related components must be replaced 
with the original equipment 
manufacturer (OEM) component, where 
possible. Where OEM parts are not 
available, aftermarket parts may be 
used. 

(iv) Modifying or disabling a 
snowcoach’s original pollution control 
equipment is prohibited except for 
maintenance purposes. 

(v) Individual snowcoaches may be 
subject to periodic inspections to 
determine compliance with the 
requirements of paragraphs (l)(4)(ii) 
through (l)(4)(iv) of this section. 

(vi) Historic snowcoaches are not 
required to meet air emissions 
restrictions. 

(vii) The authority to operate a 
snowcoach in Yellowstone National 
Park established in paragraph (l)(4)(i) is 
in effect only through the winter season 
of 2006–2007. 

(5) Must I operate a certain model of 
snowmobile? Only commercially 
available snowmobiles that meet NPS 
air and sound emissions requirements 
as set forth in this section may be 
operated in the park. The 
Superintendent will approve 
snowmobile makes, models, and year of 
manufacture that meet those 
requirements. Any snowmobile model 
not approved by the Superintendent 
may not be operated in the park. 

(6) How will the Superintendent 
approve snowmobile makes, models, 
and year of manufacture for use in the 
park? (i) Beginning with the 2005 model 
year, all snowmobiles must be certified 
under 40 CFR part 1051, to a Family 
Emission Limit no greater than 15 g/kW-
hr for hydrocarbons and to a Family 
Emission Limit no greater than 120 g/
kW-hr for carbon monoxide. 

(A) 2004 model year snowmobiles 
may use measured emissions levels 
(official emission results with no 
deterioration factors applied) to comply 
with the emission limits specified in 
paragraph (l)(6)(i) of this section. 

(B) Snowmobiles manufactured prior 
to the 2004 model year may be operated 
only if they have been shown to have 
emissions no greater than the limits 
specified in paragraph (l)(6)(i) of this 
section. 

(C) The snowmobile test procedures 
specified by EPA (40 CFR parts 1051 
and 1065) shall be used to measure air 
emissions from model year 2004 and 
later snowmobiles. Equivalent 
procedures may be used for earlier 
model years. 

(ii) For sound emissions, 
snowmobiles must operate at or below 
73dB(A) as measured at full throttle 
using test procedures similar to Society 
of Automotive Engineers J192 test 
procedures (revised 1985). Snowmobiles 
may be tested at any barometric 
pressure equal to or above 23.4 inches 
Hg uncorrected. 

(iii) The Superintendent may prohibit 
entry into the park of any snowmobile 
that has been modified in a manner that 
may adversely affect air or sound 
emissions. 

(7) Where must I operate my 
snowmobile in Yellowstone National 
Park? (i) You must operate your 
snowmobile only upon designated 
oversnow routes established within the 
park in accordance with § 2.18(c) of this 
chapter. The following oversnow routes 
are so designated for snowmobile use 
through the winter season of 2006–2007: 

(A) The Grand Loop Road from its 
junction with Terrace Springs Drive to 
Norris Junction. 

(B) Norris Junction to Canyon 
Junction. 

(C) The Grand Loop Road from Norris 
Junction to Madison Junction. 

(D) The West Entrance Road from the 
park boundary at West Yellowstone to 
Madison Junction. 

(E) The Grand Loop Road from 
Madison Junction to West Thumb. 

(F) The South Entrance Road from the 
South Entrance to West Thumb. 

(G) The Grand Loop Road from West 
Thumb to its junction with the East 
Entrance Road.

(H) The East Entrance Road from the 
East Entrance to its junction with the 
Grand Loop Road. 

(I) The Grand Loop Road from its 
junction with the East Entrance Road to 
Canyon Junction. 

(J) The South Canyon Rim Drive. 
(K) Lake Butte Road. 
(L) In the developed areas of Madison 

Junction, Old Faithful, Grant Village, 
Lake, Fishing Bridge, Canyon, Indian 
Creek, and Norris. 

(M) Firehole Canyon Drive between 
noon and 9 p.m. each day. 

(ii) The Superintendent may open or 
close these routes, or portions thereof, 
for snowmobile travel after taking into 
consideration the location of wintering 
wildlife, appropriate snow cover, public 
safety, and other factors. Notice of such 
opening or closing shall be provided by 
one or more of the methods listed in 
§ 1.7(a) of this chapter. 

(iii) This paragraph also applies to 
non-administrative snowmobile use by 
NPS, contractor or concessioner 
employees, or other non-recreational 
users authorized by the Superintendent. 

(iv) Maps detailing the designated 
oversnow routes will be available from 
Park Headquarters. 

(8) What routes are designated for 
snowcoach use? (i) Authorized 
snowcoaches may only be operated on 
the routes designated for snowmobile 
use in paragraphs (l)(7)(i)(A) through 
(l)(7)(i)(M) of this section and the 
following additional oversnow routes 
through the winter season 2006–2007: 

(A) Firehole Canyon Drive. 
(B) Fountain Flat Road. 
(C) Virginia Cascades Drive. 
(D) North Canyon Rim Drive. 
(E) Riverside Drive. 
(F) That portion of the Grand Loop 

Road from Canyon Junction to 
Washburn Hot Springs overlook. 

(ii) The Superintendent may open or 
close these oversnow routes, or portions 
thereof, or designate new routes for 
snowcoach travel after taking into 
consideration the location of wintering 
wildlife, appropriate snow cover, public 
safety, and other factors. Notice of such 
opening or closing shall be provided by 
one or more of the methods listed in 
§ 1.7(a) of this chapter. 

(iii) This paragraph also applies to 
non-administrative snowcoach use by 
NPS, contractor or concessioner 
employees, or other non-recreational 
users authorized by the Superintendent. 

(9) Must I travel with a commercial 
guide while snowmobiling in 
Yellowstone and what other guiding 
requirements apply? 

(i) All recreational snowmobile 
operators must be accompanied by a 
commercial guide. 

(ii) Snowmobile parties must travel in 
a group of no more than 11 
snowmobiles, including that of the 
guide. 

(iii) Guided parties must travel 
together within a maximum of one-third 
mile of the first snowmobile in the 
group. 

(10) Are there limits established for 
the numbers of snowmobiles permitted 
to operate in the park each day? The 
numbers of snowmobiles allowed to 
operate in the park each day is limited 
to a certain number per entrance or 
location. The limits are listed in the 
following table:
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TABLE 1 TO § 7.13.—DAILY 
SNOWMOBILE LIMITS 

Park entrance/location 

Total
number of

commercially
guided

snowmobile
allocations 

(i) YNP—North Entrance* ... 30 
(ii) YNP—West Entrance .... 400 
(iii) YNP—South Entrance .. 220 
(iv) YNP—East Entrance .... 40 
(v) YNP—Old Faithful* ....... 30 

*These limits may be reallocated between 
these two areas as necessary, so long as the 
total daily number of snowmobiles for the two 
areas does not exceed 60. 

(11) When may I operate my 
snowmobile or snowcoach? The 
Superintendent will determine 
operating hours and dates. Expect for 
emergency situations, changes to 
operating hours may be made annually 
and the public will be notified of those 
changes through one or more of the 
methods listed in § 1.7(a) of this 
chapter. 

(12) What other conditions apply to 
the operation of oversnow vehicles? (i) 
The following are prohibited: 

(A) Idling an oversnow vehicle more 
than 5 minutes at any one time. 

(B) Driving an oversnow vehicle while 
the driver’s motor vehicle license or 
privilege is suspended or revoked. 

(C) Allowing or permitting an 
unlicensed driver to operate an 
oversnow vehicle. 

(D) Driving an oversnow vehicle in 
willful or wanton disregard for the 
safety of persons, property, or park 
resources or otherwise in a reckless 
manner. 

(E) Operating an oversnow vehicle 
without a lighted white headlamp and 
red taillight. 

(F) Operating an oversnow vehicle 
that does not have brakes in good 
working order. 

(G) The towing of persons on skis, 
sleds or other sliding devices by 
oversnow vehicles, except in emergency 
situations. 

(ii) The following are required: 
(A) All oversnow vehicles that stop on 

designated routes must pull over to the 
far right and next to the snow berm. 
Pullouts must be utilized where 
available and accessible. Oversnow 
vehicles may not be stopped in a 
hazardous location or where the view 
might be obscured, or operating so 
slowly as to interfere with the normal 
flow of traffic. 

(B) Oversnow vehicle drivers must 
possess a valid motor vehicle driver’s 
license. A learner’s permit does not 
satisfy this requirement. The license 

must be carried by the driver at all 
times. 

(C) Equipment sleds towed by a 
snowmobile must be pulled behind the 
snowmobile and fastened to the 
snowmobile with a rigid hitching 
mechanism. 

(D) Snowmobiles must be properly 
registered and display a valid 
registration from the United States or 
Canada. 

(iii) The Superintendent may impose 
other terms and conditions as necessary 
to protect park resources, visitors, or 
employees. The public will be notified 
of any changes through one or more 
methods listed in § 1.7(a) of this 
chapter. 

(iv) This paragraph also applies to 
non-administrative snowmobile use by 
NPS, contractor or concessioner 
employee, or other non-recreational 
users as authorized by the 
Superintendent.

(13) What conditions apply to alcohol 
use while operating an oversnow 
vehicle? In addition to the regulations 
contained in 36 CFR 4.23, the following 
conditions apply: 

(i) Operating or being in actual 
physical control of an oversnow vehicle 
is prohibited when the driver is under 
21 years of age and the alcohol 
concentration in the driver’s blood or 
breath is 0.02 grams or more of alcohol 
per 100 milliliters of blood or 0.02 
grams or more of alcohol per 210 liters 
of breath. 

(ii) Operating or being in actual 
physical control of an oversnow vehicle 
is prohibited when the driver is a 
snowmobile guide or a snowcoach 
driver and the alcohol concentration in 
the operator’s blood or breath is 0.04 
grams or more of alcohol per 100 
milliliters of blood or 0.04 grams or 
more of alcohol per 210 liters of breath. 

(iii) This paragraph also applies to 
non-administrative snowmobile use by 
NPS, contractor or concessioner 
employees, or other non-recreational 
users as authorized by the 
Superintendent. 

(14) Do other NPS regulations apply 
to the use of oversnow vehicles? (i) The 
use of oversnow vehicles in 
Yellowstone is not subject to §§ 2.18 (b), 
(d), (e), and 2.19(b) of this chapter. 

(ii) This paragraph also applies to 
non-administrative snowmobile use by 
NPS, contractor or concessioner 
employees, or other non-recreational 
users as authorized by the 
Superintendent. 

(15) Are there any forms of non-
motorized oversnow transportation 
allowed in the park? (i) Non-motorized 
travel consisting of skiing, skating, 
snowshoeing, or walking is permitted 

unless otherwise restricted pursuant to 
this section or other provisions of 36 
CFR part 1. 

(ii) The Superintendent may designate 
areas of the park as closed, reopen such 
areas, or establish terms and conditions 
for non-motorized travel within the park 
in order to protect visitors, employees, 
or park resources. 

(iii) Dog sledding and ski-joring are 
prohibited. 

(16) May I operate a snowplane in 
Yellowstone? The operation of a 
snowplane in Yellowstone is prohibited. 

(17) Is violating any of the provisions 
of this section prohibited? Violating any 
of the terms, conditions or requirements 
of paragraphs (l)(1) through (l)(16) of 
this section is prohibited. Each 
occurrence of non-compliance with 
these regulations is a separate violation.
■ 3. Amend § 7.21 to revise paragraph (a) 
to read as follows:

§ 7.21 John D. Rockefeller, Jr., Memorial 
Parkway. 

(a)(1) What is the scope of this 
regulation? The regulations contained in 
paragraphs (a)(2) through (a)(17) of this 
section are intended to apply to the use 
of recreational and commercial 
snowmobiles. Except where indicated, 
paragraphs (a)(2) through (a)(17) do not 
apply to non-administrative 
snowmobile or snowcoach use by NPS, 
contractor or concessioner employees 
who live or work in the interior of 
Yellowstone, or other non-recreational 
users authorized by the Superintendent. 

(2) What terms do I need to know? All 
the terms in § 7.13(l)(2) of this part 
apply to this section. This paragraph 
also applies to non-administrative 
snowmobile use by NPS, contractor or 
concessioner employees, or other non-
recreational users authorized by the 
Superintendent. 

(3) May I operate a snowmobile in the 
Parkway? (i) You may operate a 
snowmobile in the Parkway in 
compliance with use limits, guiding 
requirements, operating hours and 
dates, equipment, and operating 
conditions established pursuant to this 
section. The Superintendent may 
establish additional operating 
conditions and shall provide notice of 
those conditions in accordance with 
§ 1.7(a) of this chapter or in the Federal 
Register. 

(ii) The authority to operate a 
snowmobile in the Parkway established 
in paragraph (a)(3)(i) is in effect only 
through the winter season 2006–2007. 

(4) May I operate a snowcoach in the 
Parkway? (i) Commercial snowcoaches 
may be operated in the Parkway under 
a concessions contract. Non-commercial 
snowcoaches may be operated if 
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authorized by the Superintendent. 
Snowcoach operation is subject to the 
conditions stated in the concessions 
contract and all other conditions 
identified in this section. 

(ii) Beginning with the winter of 
2005–2006, all non-historic 
snowcoaches must meet NPS air 
emissions requirements. These 
requirements are the applicable EPA 
emission standards for the vehicle at the 
time it was manufactured. 

(iii) All critical emission-related 
exhaust components (as defined in 40 
CFR 86.004–25(b)(3)(iii) through (v)) 
must be functioning properly. 
Malfunctioning critical emission-related 
components must be replaced with the 
original equipment manufacturer (OEM) 
component, where possible. Where 
OEM parts are not available, after-
market parts may be used. 

(iv) Modifying or disabling a 
snowcoach’s original pollution control 
equipment is prohibited except for 
maintenance purposes. 

(v) Individual snowcoaches may be 
subject to periodic inspections to 
determine compliance with the 
requirements of paragraphs (a)(4)(ii) 
through (a)(4)(iv) of this section. 

(vi) Historic snowcoaches are not 
required to meet air emissions 
restrictions. 

(vii) The authority to operate a 
snowcoach in the Parkway established 
in paragraph (a)(4)(i) is in effect only 
through the winter season of 2006–2007. 

(5) Must I operate a certain model of 
snowmobile? Only commercially 
available snowmobiles that meet NPS 
air and sound requirements as set forth 
in this section may be operated in the 
Parkway. The Superintendent will 
approve snowmobile makes, models and 
year of manufacture that meet those 
restrictions. Any snowmobile model not 
approved by the superintendent may 
not be operated in the Parkway. 

(6) How will the Superintendent 
approve snowmobile makes, models, 
and year of manufacture for use in the 
Parkway? (i) Beginning with the 2005 
model year, all snowmobiles must be 
certified under 40 CFR part 1051, to a 
Family Emission Limit no greater than 
15 g/kW-hr for hydrocarbons and to a 
Family Emission Limit no greater than 
120 g/kW-hr for carbon monoxide. 

(A) 2004 model year snowmobiles 
may use measured air emissions levels 
(official emission results with no 
deterioration factors applied) to comply 
with the air emission limits specified in 
paragraph (a)(6)(i) of this section. 

(B) Snowmobiles manufactured prior 
to the 2004 model year may be operated 
only if they have shown to have air 
emissions no greater than the 

restrictions identified in paragraph 
(a)(6)(i) of this section.

(C) The snowmobile test procedures 
specified by EPA (40 CFR parts 1051 
and 1065) shall be used to measure air 
emissions from model year 2004 and 
later snowmobiles. Equivalent 
procedures may be used for earlier 
model years. 

(ii) For sound emissions snowmobiles 
must operate at or below 73dB(A) as 
measured at full throttle using test 
procedures similar to Society of 
Automotive Engineers J192 test 
procedures (revised 1985). Snowmobiles 
may be tested at any barometric 
pressure equal to or above 23.4 inches 
Hg uncorrected. 

(iii) These air and sound emissions 
restrictions shall not apply to 
snowmobiles originating in the Targhee 
National Forest and traveling on the 
Grassy Lake Road to Flagg Ranch. 
However these snowmobiles may not 
travel further into the Parkway than 
Flagg Ranch unless they meet the air 
and sound emissions and all other 
requirements of this section. 

(iv) The Superintendent may prohibit 
entry into the Parkway of any 
snowmobile that has been modified in 
a manner that may adversely affect air 
or sound emissions. 

(7) Where must I operate my 
snowmobile in the Parkway? (i) You 
must operate your snowmobile only 
upon designated oversnow routes 
established within the Parkway in 
accordance with § 2.18(c) of this 
chapter. The following oversnow routes 
are so designated for snowmobile use 
through the winter season of 2006–2007: 

(A) The Continental Divide 
Snowmobile Trail (CDST) along U.S. 
Highway 89/287 from the southern 
boundary of the Parkway north to the 
Snake River Bridge. 

(B) Along U.S. Highway 89/287 from 
the Snake River Bridge to the northern 
boundary of the Parkway. 

(C) Grassy Lake Road from Flagg 
Ranch to the western boundary of the 
Parkway. 

(D) Flagg Ranch developed area. 
(ii) The Superintendent may open or 

close these routes, or portions thereof, 
for snowmobile travel after taking into 
consideration the location of wintering 
wildlife, appropriate snow cover, public 
safety and other factors. Notice of such 
opening or closing shall be provided by 
one or more of the methods listed in 
§ 1.7(a) of this chapter. 

(iii) This paragraph also applies to 
non-administrative snowmobile use by 
NPS, contractor or concessioner 
employees, or other non-recreational 
users authorized by the Superintendent. 

(iv) Maps detailing the designated 
oversnow routes will be available from 
Park Headquarters. 

(8) What routes are designated for 
snowcoach use? (i) Authorized 
snowcoaches may only be operated 
through the winter season of 2006–2007 
on the route designated for snowmobile 
use in paragraph (a)(7)(i)(B) of this 
section. No other routes are open to 
snowcoach use. 

(ii) The Superintendent may open or 
close this oversnow route, or portions 
thereof, or designate new routes for 
snowcoach travel after taking into 
consideration the location of wintering 
wildlife, appropriate snow cover, public 
safety, and other factors. Notice of such 
opening or closing shall be provided by 
one or more of the methods listed in 
§ 1.7(a) of this chapter. 

(iii) This paragraph also applies to 
non-administrative snowcoach use by 
NPS, contractor or concessioner 
employees, or other non-recreational 
users authorized by the Superintendent. 

(9) Must I travel with a commercial 
guide while snowmobiling in the 
Parkway, and what other guiding 
requirements apply? All recreational 
snowmobile operators using the 
oversnow route along U.S. Highway 89/
287 from Flagg Ranch to the northern 
boundary of the parkway must be 
accompanied by a commercial guide. A 
guide is not required in other portions 
of the Parkway. 

(i) Guided snowmobile parties must 
travel in a group of no more than 11 
snowmobiles, including that of the 
guide. 

(ii) Guided snowmobile parties must 
travel together within a maximum of 
one-third mile of the first snowmobile 
in the group. 

(10) Are there limits established for 
the numbers of snowmobiles permitted 
to operate in the Parkway each day? (i) 
The numbers of snowmobiles allowed to 
operate in the Parkway each day is 
limited to a certain number per road 
segment. The limits are listed in the 
following table:

TABLE 1 TO § 7.21.—DAILY 
SNOWMOBILE ENTRY LIMITS 

Park entrance/road segment 

Total 
number 
of snow-
mobile 

entrance 
passes 

(ii) GTNP and the Parkway—Total 
Use on CDST * .......................... 50 

(iii) Grassy Lake Road (Flagg-
Ashton Road) ............................ 50 
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TABLE 1 TO § 7.21.—DAILY SNOW-
MOBILE ENTRY LIMITS—Continued

Park entrance/road segment 

Total 
number 
of snow-
mobile 

entrance 
passes 

(iv) Flagg Ranch to Yellowstone 
South Entrance ......................... 220 

* The Continental Divide Snowmobile Trail 
lies within both GTNP and the Parkway. The 
50 daily snowmobile use limit applies to total 
use on this trail in both parks. 

(11) When may I operate my 
snowmobile or snowcoach? The 
Superintendent will determine 
operating hours and dates. Except for 
emergency situations, changes to 
operating hours may be made annually 
and the public will be notified of those 
changes through one or more of the 
methods listed in § 1.7(a) of this 
chapter. 

(12) What other conditions apply to 
the operation of oversnow vehicles? (i) 
The following are prohibited: 

(A) Idling an oversnow vehicle more 
than 5 minutes at any one time. 

(B) Driving an oversnow vehicle while 
the operator’s motor vehicle license or 
privilege is suspended or revoked. 

(C) Allowing or permitting an 
unlicensed driver to operate an 
oversnow vehicle. 

(D) Driving an oversnow vehicle in 
willful or wanton disregard for the 
safety of persons, property, or parkway 
resources or otherwise in a reckless 
manner. 

(E) Operating an oversnow vehicle 
without a lighted white headlamp and 
red taillight. 

(F) Operating an oversnow vehicle 
that does not have brakes in good 
working order. 

(G) The towing of persons on skis, 
sleds or other sliding devices by 
oversnow vehicles, except in emergency 
situations. 

(ii) The following are required: 
(A) All oversnow vehicles that stop on 

designated routes must pull over to the 
far right and next to the snow berm. 
Pullouts must be utilized where 
available and accessible. Oversnow 
vehicles may not be stopped in a 
hazardous location or where the view 
might be obscured, or operating so 
slowly as to interfere with the normal 
flow of traffic. 

(B) Oversnow vehicle drivers must 
possess a valid motor vehicle operator’s 
license. The license must be carried by 
the driver at all times. A learner’s 
permit does not satisfy this requirement.

(C) Equipment sleds towed by a 
snowmobile must be pulled behind the 

snowmobile and fastened to the 
snowmobile with a rigid hitching 
mechanism. 

(D) Snowmobiles must be properly 
registered and display a valid 
registration from the United States or 
Canada. 

(iii) The Superintendent may impose 
other terms and conditions as necessary 
to protect parkway resources, visitors, or 
employees. The public will be notified 
of any changes through one or more 
methods listed in § 1.7(a) of this 
chapter. 

(iv) This paragraph also applies to 
non-administrative snowmobile use by 
NPS, contractor or concessioner 
employees, or other non-recreational 
users authorized by the Superintendent. 

(13) What conditions apply to alcohol 
use while operating an oversnow 
vehicle? In addition to the regulations in 
36 CFR 4.23, the following conditions 
apply: 

(i) Operating or being in actual 
physical control of an oversnow vehicle 
is prohibited when the driver is under 
21 years of age and the alcohol 
concentration in the driver’s blood or 
breath is 0.02 grams or more of alcohol 
per 100 milliliters of blood or 0.02 
grams or more of alcohol per 210 liters 
of breath. 

(ii) Operating or being in actual 
physical control of an oversnow vehicle 
is prohibited when the driver is a 
snowmobile guide or a snowcoach 
driver and the alcohol concentration in 
the operator’s blood or breath is 0.04 
grams or more of alcohol per 100 
milliliters of blood or 0.04 grams or 
more of alcohol per 210 liters of breath. 

(iii) This paragraph also applies to 
non-administrative snowmobiles use by 
NPS, contractor or concessioner 
employees, or other non-recreational 
users authorized by the Superintendent. 

(14) Do other NPS regulations apply 
to the use of oversnow vehicles? (i) The 
use of oversnow vehicles is not subject 
to §§ 2.18(d), (e), and 2.19(b) of this 
chapter. 

(ii) This paragraph also applies to 
non-administrative snowmobile use by 
NPS, contractor or concessioner 
employees, or other non-recreational 
users as authorized by the 
Superintendent. 

(15) Are there any forms of non-
motorized oversnow transportation 
allowed in the parkway? (i) Non-
motorized travel consisting of skiing, 
skating, snowshoeing, or walking is 
permitted unless otherwise restricted 
pursuant to this section or other 
provisions of 36 CFR part 1. 

(ii) The Superintendent may designate 
areas of the Parkway as closed, reopen 
such areas, or establish terms and 

conditions for non-motorized travel 
within the Parkway in order to protect 
visitors, employees, or park resources. 

(iii) Dog sledding and ski-joring are 
prohibited. 

(16) May I operate a snowplane in the 
Parkway? The operation of a snowplane 
in the Parkway is prohibited. 

(17) Is violating any of the provisions 
of this section prohibited? Violating any 
of the terms, conditions or requirements 
of paragraphs (a)(1) through (a)(16) of 
this section is prohibited. Each 
occurrence of non-compliance with 
these regulations is a separate violation.
* * * * *
■ 4. Amend § 7.22 to revise paragraph (g) 
to read as follows:

§ 7.22 Grand Teton National Park.

* * * * *
(g)(1) What is the scope of this 

regulation? The regulations contained in 
paragraphs (g)(2) through (g)(20) of this 
section are intended to apply to the use 
of recreational and commercial 
snowmobiles. Except where indicated, 
paragraphs (g)(2) through (g)(20) do not 
apply to non-administrative 
snowmobile or snowcoach use by NPS, 
contractor or concessioner employees 
who live or work in the interior of 
Yellowstone, or other non-recreational 
users authorized by the Superintendent 

(2) What terms do I need to know? All 
the terms in § 7.13(l)(1) of this part 
apply to this section. This paragraph 
also applies to non-administrative 
snowmobile use by NPS, contractor or 
concessioner employees, or other non-
recreational users authorized by the 
Superintendent. 

(3) May I operate a snowmobile in the 
Grand Teton National Park? (i) You may 
operate a snowmobile in Grand Teton 
National Park in compliance with use 
limits, operating hours and dates, 
equipment, and operating conditions 
established pursuant to this section. The 
Superintendent may establish 
additional operating conditions and 
provide notice of those conditions in 
accordance with § 1.7(a) of this chapter 
or in the Federal Register. 

(ii) The authority to operate a 
snowmobile in Grand Teton National 
Park established in paragraph (g)(3)(i) is 
in effect only through the winter season 
of 2006–2007, except for the routes 
designated in paragraphs (g)(16) and 
(18) of this section, for which it will 
remain in effect. 

(4) May I operate a snowcoach in 
Grand Teton National Park? It is 
prohibited to operate a snowcoach in 
Grand Teton National Park except as 
authorized by the superintendent. 

(5) Must I operate a certain model of 
snowmobile in the park? Only 
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commercially available snowmobiles 
that meet NPS air and sound emissions 
requirements as set forth in this section 
may be operated in the park. The 
Superintendent will approve 
snowmobile makes, models, and year of 
manufacture that meet those 
requirements. Any snowmobile model 
not approved by the Superintendent 
may not be operated in the park. 

(6) How will the Superintendent 
approve snowmobile makes, models, 
and year of manufacture for use in 
Grand Teton? (i) Beginning with the 
2005 model year, all snowmobiles must 
be certified under 40 CFR part 1051, to 
a Family Emission Limit no greater than 
15 g/kW-hr for hydrocarbons and to a 
Family Emission Limit no greater than 
120 g/kW-hr for carbon monoxide. 

(A) 2004 model year snowmobiles 
may use measured air emissions levels 
(official emission results with no 
deterioration factors applied) to comply 
with the air emission limits specified in 
paragraph (g)(6)(i) of this section. 

(B) Snowmobiles manufactured prior 
to the 2004 model year may be operated 
only if they have shown to have air 
emissions no greater than the 
requirements identified in paragraph 
(g)(6)(i) of this section. 

(C) The snowmobile test procedures 
specified by EPA (40 CFR parts 1051 
and 1065) shall be used to measure air 
emissions from model year 2004 and 
later snowmobiles. Equivalent 
procedures may be used for earlier 
model years. 

(ii) For sound emissions snowmobiles 
must operate at or below 73dB(A) as 
measured at full throttle using 
procedures similar to Society of 
Automotive Engineers J192 test 
procedures (revised 1985). Snowmobiles 
may be tested at any barometric 
pressure equal to or above 23.4 inches 
Hg uncorrected.

(iii) These air and sound emissions 
requirements shall not apply to 
snowmobiles while in use to access 
lands authorized by paragraphs (g)(16) 
and (g)(18) of this section. 

(iv) The Superintendent may prohibit 
entry into the park of any snowmobile 
that has been modified in a manner that 
may adversely affect air or sound 
emissions. 

(7) Where must I operate my 
snowmobile in the park? (i) You must 
operate your snowmobile only upon 
designated oversnow routes established 
within the park in accordance with 
§ 2.18(c) of this chapter. The following 
oversnow routes are so designated for 
snowmobile use through the winter 
season 2006–2007: 

(A) The frozen water surface of 
Jackson Lake for the purposes of ice 

fishing only. Those persons accessing 
Jackson Lake for ice fishing must 
possess a valid Wyoming fishing license 
and the proper fishing gear. 
Snowmobiles may only be used to travel 
to and from fishing locations on the 
lake. 

(B) The Continental Divide 
Snowmobile Trail along U.S. 26/287 
from Moran Junction to the eastern park 
boundary and along U.S. 89/287 from 
Moran Junction to the north park 
boundary. 

(ii) The Superintendent may open or 
close these routes, or portions thereof, 
for snowmobile travel, and may 
establish separate zones for motorized 
and non-motorized use on Jackson Lake, 
after taking into consideration the 
location of wintering wildlife, 
appropriate snow cover, public safety 
and other factors. Notice of such 
opening or closing shall be provided by 
one or more of the methods listed in 
§ 1.7(a) of this chapter. 

(iii) This paragraph also applies to 
non-administrative snowmobile use by 
NPS, contractor or concessioner 
employees, or other non-recreational 
users authorized by the Superintendent. 

(iv) Maps detailing the designated 
oversnow routes will be available from 
Park Headquarters. 

(8) Must I travel with a commercial 
guide while snowmobiling in Grand 
Teton National Park? You are not 
required to use a guide while 
snowmobiling in Grand Teton National 
Park. 

(9) Are there limits established for the 
numbers of snowmobiles permitted to 
operate in the park each day? The 
numbers of snowmobiles allowed to 
operate in the park each day are limited 
to a certain number per road segment or 
location. The snowmobile limits are 
listed in the following table:

TABLE 1 TO § 7.22.—DAILY 
SNOWMOBILE LIMITS 

Road segment/location 

Total 
number 
of snow-
mobiles 

(i) GTNP and the Parkway—Total 
Use on CDST* .......................... 50 

(ii) Jackson Lake .......................... 40 

* The Continental Divide Snowmobile Trail 
lies within both GTNP and the Parkway. The 
50 daily snowmobile use limit applies to total 
use on this route in both parks; however the 
limit does not apply to the portion described in 
paragraph (16)(ii) of this section. 

(10) When may I operate my 
snowmobile? The Superintendent will 
determine operating hours and dates. 
Except for emergency situations, 
changes to operating hours or dates may 

be made annually and the public will be 
notified of those changes through one or 
more of the methods listed in § 1.7(a) of 
this chapter. 

(11) What other conditions apply to 
the operation of oversnow vehicles? (i) 
The following are prohibited: 

(A) Idling an oversnow vehicle more 
than 5 minutes at any one time. 

(B) Driving an oversnow vehicle while 
the operator’s motor vehicle license or 
privilege is suspended or revoked. 

(C) Allowing or permitting an 
unlicensed driver to operate an 
oversnow vehicle. 

(D) Driving an oversnow vehicle in 
willful or wanton disregard for the 
safety of persons, property, or park 
resources or otherwise in a reckless 
manner. 

(E) Operating an oversnow vehicle 
without a lighted white headlamp and 
red taillight. 

(F) Operating an oversnow vehicle 
that does not have brakes in good 
working order. 

(G) The towing of persons on skis, 
sleds or other sliding devices by 
oversnow vehicles. 

(ii) The following are required: 
(A) All oversnow vehicles that stop on 

designated routes must pull over to the 
far right and next to the snow berm. 
Pullouts must be utilized where 
available and accessible. Oversnow 
vehicles may not be stopped in a 
hazardous location or where the view 
might be obscured, or operating so 
slowly as to interfere with the normal 
flow of traffic. 

(B) Oversnow vehicle drivers must 
possess a valid motor vehicle operator’s 
license. The license must be carried by 
the driver at all times. A learner’s 
permit does not satisfy this requirement. 

(C) Equipment sleds towed by a 
snowmobile must be pulled behind the 
snowmobile and fastened to the 
snowmobile with a rigid hitching 
mechanism. 

(D) Snowmobiles must be properly 
registered and display a valid 
registration from the United States or 
Canada.

(iii) The Superintendent may impose 
other terms and conditions as necessary 
to protect park resources, visitors, or 
employees. The public will be notified 
of any changes through one or more 
methods listed in § 1.7(a) of this 
chapter. 

(iv) This paragraph also applies to 
non-administrative snowmobile use by 
NPS, contractor or concessioner 
employees, or other non-recreational 
users authorized by the Superintendent. 

(12) What conditions apply to alcohol 
use while operating an oversnow 
vehicle? In addition to the regulations in 
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36 CFR 4.23, the following conditions 
apply: 

(i) Operating or being in actual 
physical control of an oversnow vehicle 
is prohibited when the driver is under 
21 years of age and the alcohol 
concentration in the driver’s blood or 
breath is 0.02 grams or more of alcohol 
per 100 milliliters or blood or 0.02 
grams or more of alcohol per 210 liters 
of breath. 

(ii) Operating or being in actual 
physical control of an oversnow vehicle 
is prohibited when the driver is a 
snowmobile guide or a snow coach 
operator and the alcohol concentration 
in the driver’s blood or breath is 0.04 
grams or more of alcohol per 100 
milliliters of blood or 0.04 grams or 
more of alcohol per 210 liters of breath. 

(iii) This paragraph also applies to 
non-administrative snowmobile use by 
NPS, contractor or concessioner 
employees, or other non-recreational 
users authorized by the Superintendent. 

(13) Do other NPS regulations apply 
to the use of oversnow vehicles? The use 
of oversnow vehicles in Grand Teton is 
not subject to §§ 2.18(d) and (e) and 
2.19(b) of this chapter. 

(14) Are there any forms of non-
motorized oversnow transportation 
allowed in the park? (i) Non-motorized 
travel consisting of skiing, skating, 
snowshoeing, or walking is permitted 
unless otherwise restricted pursuant to 
this section or other provisions of 36 
CFR part 1. 

(ii) The Superintendent may designate 
areas of the park as closed, reopen such 
areas, or establish terms and conditions 
for non-motorized travel within the park 
in order to protect visitors, employees, 
or park resources. 

(iii) Dog sledding and ski-joring are 
prohibited. 

(15) May I operate a snowplane in the 
park? The operation of a snowplane in 
Grand Teton National Park is 
prohibited. 

(16) May I continue to access public 
lands via snowmobile through the park? 

Reasonable and direct access, via 
snowmobile, to adjacent public lands 
will continue to be permitted on 
designated routes through the park. 
Requirements established in this section 
related to air and sound emissions, 
snowmobile operator age, guiding, and 
licensing do not apply on these 
oversnow routes. The following routes 
only are designated for access via 
snowmobile to public lands: 

(i) From the parking area at Shadow 
Mountain directly along the unplowed 
portion of the road to the east park 
boundary. 

(ii) Along the unplowed portion of the 
Ditch Creek Road directly to the east 
park boundary. 

(iii) The Continental Divide 
Snowmobile Trail, from the east park 
boundary to Moran Junction. 

(17) For what purpose may I use the 
routes designated in paragraph (g)(16) 
of this section? You may use those 
routes designated in paragraph (g)(16) of 
this section only to gain direct access to 
public lands adjacent to the park 
boundary. 

(18) May I continue to access private 
property within or adjacent to the park 
via snowmobile? Until such time as the 
United States takes full possession of an 
inholding in the park, the 
Superintendent may establish 
reasonable and direct access routes via 
snowmobile, to such inholding, or to 
private property adjacent to park 
boundaries for which other routes or 
means of access are not reasonably 
available. Requirements established in 
this section related to air and sound 
emissions, snowmobile operator age, 
licensing, and guiding do not apply on 
these oversnow routes. The following 
routes are designated for access to 
properties within or adjacent to the 
park: 

(i) The unplowed portion of Antelope 
Flats Road off U.S. 26/89 to private 
lands in the Craighead Subdivision. 

(ii) The unplowed portion of the 
Teton Park Road to the piece of land 

commonly referred to as the ‘‘Clark 
Property’’. 

(iii) From the Moose-Wilson Road to 
the land commonly referred to as the 
‘‘Barker Property’’. 

(iv) From the Moose-Wilson Road to 
the land commonly referred to as the 
‘‘Wittimer Property’’. 

(v) From the Moose-Wilson Road to 
those two pieces of land commonly 
referred to as the ‘‘Halpin Properties’’. 

(vi) From the south end of the plowed 
sections of the Moose-Wilson Road to 
that piece of land commonly referred to 
as the ‘‘JY Ranch’’. 

(vii) From Highway 26/89/187 to 
those lands commonly referred to as the 
‘‘Meadows’’, the ‘‘Circle EW Ranch’’, the 
‘‘Moulton Property’’, the ‘‘Levinson 
Property’’ and the ‘‘West Property’’. 

(viii) From Cunningham Cabin 
pullout on U.S. 26/89 near Triangle X to 
the piece of land commonly referred to 
as the ‘‘Lost Creek Ranch’’. 

(ix) Maps detailing designated routes 
will be available from Park 
Headquarters. 

(19) For what purpose may I use the 
routes designated in paragraph (g)(18) 
of this section? Those routes designated 
in paragraph (g)(18) of this section are 
only to access private property within or 
directly adjacent to the park boundary. 
Use of these roads via snowmobile is 
authorized only for the landowners and 
their representatives or guests. Use of 
these roads by anyone else or for any 
other purpose is prohibited. 

(20) Is violating any of the provisions 
of this section prohibited? Violating any 
of the terms, conditions or requirements 
of paragraphs (g)(1) through (g)(19) of 
this section is prohibited. Each 
occurrence of non-compliance with 
these regulations is a separate violation.

Dated: November 4, 2004. 
Craig Manson, 
Assistant Secretary for Fish and Wildlife and 
Parks.
[FR Doc. 04–25093 Filed 11–9–04; 8:45 am] 
BILLING CODE 4312–CT–P
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REMINDERS 
The items in this list were 
editorially compiled as an aid 
to Federal Register users. 
Inclusion or exclusion from 
this list has no legal 
significance.
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acquisition; published 11-
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Contractor qualifications 
relating to contract 
placement; published 11-
10-04

Insurance requirements; 
published 11-10-04

Research and development 
contracting; published 11-
10-04

Sealed bidding; published 
11-10-04

ENVIRONMENTAL 
PROTECTION AGENCY 
Pesticides; tolerances in food, 

animal feeds, and raw 
agricultural commodities: 
Glyphosate; published 11-

10-04
Hexythiazox; published 11-

10-04

HOMELAND SECURITY 
DEPARTMENT 
Coast Guard 
Drawbridge operations: 

New York; published 11-9-
04

COMMENTS DUE NEXT 
WEEK 

AGRICULTURE 
DEPARTMENT 
Agricultural Marketing 
Service 
Cotton classing, testing and 

standards: 
Classification services to 

growers; 2004 user fees; 
Open for comments until 
further notice; published 
5-28-04 [FR 04-12138] 

Kiwifruit grown in—
California; comments due by 

11-15-04; published 9-16-
04 [FR 04-20849] 

AGRICULTURE 
DEPARTMENT 
Animal and Plant Health 
Inspection Service 
Plant-related quarantine, 

domestic: 

Citrus canker; comments 
due by 11-15-04; 
published 9-14-04 [FR 04-
20671] 

Plant related quarantine; 
domestic: 
Oriental fruit fly; comments 

due by 11-19-04; 
published 9-20-04 [FR 04-
21084] 

AGRICULTURE 
DEPARTMENT 
Forest Service 
Special areas: 

Inventoried roadless area 
management; State 
petitions; comments due 
by 11-15-04; published 9-
9-04 [FR 04-20370] 

COMMERCE DEPARTMENT 
Industry and Security 
Bureau 
Export administration 

regulations: 
Foreign policy-based export 

controls; comments due 
by 11-19-04; published 9-
28-04 [FR 04-21734] 

COMMERCE DEPARTMENT 
National Oceanic and 
Atmospheric Administration 
Endangered and threatened 

species: 
Right whale ship strike 

reduction; comments due 
by 11-15-04; published 9-
13-04 [FR 04-20539] 

Fishery conservation and 
management: 
West Coast States and 

Western Pacific 
fisheries—
West Coast salmon 

fisheries; comments due 
by 11-16-04; published 
11-1-04 [FR 04-24343] 

West Coast salmon 
fisheries; comments due 
by 11-16-04; published 
11-1-04 [FR 04-24342] 

Hydrographic products and 
services: 
Distributors certification 

requirements; comments 
due by 11-15-04; 
published 10-15-04 [FR 
04-23167] 

Quality assurance and 
certification requirements; 
comments due by 11-15-
04; published 10-15-04 
[FR 04-23166] 

COURT SERVICES AND 
OFFENDER SUPERVISION 
AGENCY FOR THE 
DISTRICT OF COLUMBIA 
Semi-annual agenda; Open for 

comments until further 
notice; published 12-22-03 
[FR 03-25121] 

DEFENSE DEPARTMENT 
Acquisition regulations: 

Aviation critical safety items 
and related services; 
quality control; comments 
due by 11-16-04; 
published 9-17-04 [FR 04-
21014] 

Contract requirements; 
consolidation; comments 
due by 11-16-04; 
published 9-17-04 [FR 04-
21017] 

Personal services contracts; 
comments due by 11-16-
04; published 9-17-04 [FR 
04-21018] 

Federal Acquisition Regulation 
(FAR): 
Additional commercial 

contract types; comments 
due by 11-19-04; 
published 9-20-04 [FR 04-
21040] 

ENERGY DEPARTMENT 
Energy Efficiency and 
Renewable Energy Office 
Commercial and industrial 

equipment; energy efficiency 
program: 
Test procedures and 

efficiency standards—
Commercial packaged 

boilers; Open for 
comments until further 
notice; published 10-21-
04 [FR 04-17730] 

ENERGY DEPARTMENT 
Federal Energy Regulatory 
Commission 
Electric rate and corporate 

regulation filings: 
Virginia Electric & Power 

Co. et al.; Open for 
comments until further 
notice; published 10-1-03 
[FR 03-24818] 

Electric utilities (Federal Power 
Act): 
Public utilities with market-

based rate authority; 
changes in status 
reporting requirement; 
comments due by 11-15-
04; published 10-15-04 
[FR 04-23136] 

ENVIRONMENTAL 
PROTECTION AGENCY 
Air quality implementation 

plans; approval and 
promulgation; various 
States: 
California; comments due by 

11-15-04; published 10-
14-04 [FR 04-22956] 

Environmental statements; 
availability, etc.: 
Coastal nonpoint pollution 

control program—
Minnesota and Texas; 

Open for comments 
until further notice; 
published 10-16-03 [FR 
03-26087] 

Hazardous waste program 
authorizations: 
Florida; comments due by 

11-15-04; published 10-
14-04 [FR 04-22590] 

Pesticides; tolerances in food, 
animal feeds, and raw 
agricultural commodities: 
Dinotefuran; comments due 

by 11-16-04; published 9-
17-04 [FR 04-20981] 

Thiamethoxam; comments 
due by 11-15-04; 
published 9-15-04 [FR 04-
20797] 

Thifensulfuron methyl; 
comments due by 11-16-
04; published 9-17-04 [FR 
04-20983] 

Water pollution; effluent 
guidelines for point source 
categories: 
Meat and poultry products 

processing facilities; Open 
for comments until further 
notice; published 9-8-04 
[FR 04-12017] 

Water programs: 
Oil pollution prevention and 

response; non-
transportation-related 
onshore and offshore 
facilities; comments due 
by 11-19-04; published 9-
20-04 [FR 04-21065] 

FEDERAL 
COMMUNICATIONS 
COMMISSION 
Common carrier services: 

Controlling the Assault of 
Non-Solicited Pornography 
and Marketing Act of 
2003 and Telephone 
Consumer Protection Act 
of 1991; implementation—
Consumer protection from 

unwanted mobile 
service commercial 
messages; comments 
due by 11-15-04; 
published 9-16-04 [FR 
04-20901] 

Consumer protection from 
unwanted mobile 
service commercial 
messages; correction; 
comments due by 11-
15-04; published 10-8-
04 [FR 04-22495] 

Indivuduals with hearing and 
speech disabilities; 
telecommunications relay 
and speech-to-speech 
services; comments due 
by 11-15-04; published 
11-12-04 [FR 04-24745] 

Telecommunications act of 
1996; implementation—
Interstate pay-per-call and 

other information 
services; truth-in-billing 
and billing format; 
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comments due by 11-
15-04; published 10-15-
04 [FR 04-23192] 

Universal services—
Number portability; 

comments due by 11-
17-04; published 10-18-
04 [FR 04-23292] 

Radio stations; table of 
assignments: 
Colorado; comments due by 

11-15-04; published 10-
12-04 [FR 04-22880] 

Indiana; comments due by 
11-18-04; published 10-
12-04 [FR 04-22879] 

Michigan and Wisconsin; 
comments due by 11-15-
04; published 10-8-04 [FR 
04-22753] 

New Mexico and Illinois; 
comments due by 11-15-
04; published 10-8-04 [FR 
04-22754] 

Various States; comments 
due by 11-18-04; 
published 10-8-04 [FR 04-
22752] 

FEDERAL MARITIME 
COMMISSION 
Ocean shipping in foreign 

commerce: 
Non-vessel-operating 

common carrier service 
arrangements; comments 
due by 11-19-04; 
published 11-3-04 [FR 04-
24467] 

FEDERAL RESERVE 
SYSTEM 
Electronic fund transfers 

(Regulation E): 
Financial institutions 

compliance requirements; 
official staff interpretation; 
comments due by 11-19-
04; published 9-17-04 [FR 
04-20939] 

GENERAL SERVICES 
ADMINISTRATION 
Federal Acquisition Regulation 

(FAR): 
Additional commercial 

contract types; comments 
due by 11-19-04; 
published 9-20-04 [FR 04-
21040] 

HEALTH AND HUMAN 
SERVICES DEPARTMENT 
Food and Drug 
Administration 
Public information; Freedom of 

Information Act exemptions; 
implementation; comments 
due by 11-16-04; published 
9-2-04 [FR 04-19995] 

Reports and guidance 
documents; availability, etc.: 
Evaluating safety of 

antimicrobial new animal 
drugs with regard to their 

microbiological effects on 
bacteria of human health 
concern; Open for 
comments until further 
notice; published 10-27-03 
[FR 03-27113] 

Medical devices—
Dental noble metal alloys 

and base metal alloys; 
Class II special 
controls; Open for 
comments until further 
notice; published 8-23-
04 [FR 04-19179] 

HOMELAND SECURITY 
DEPARTMENT 
Coast Guard 
Anchorage regulations: 

Maryland; Open for 
comments until further 
notice; published 1-14-04 
[FR 04-00749] 

Drawbridge operations: 
Connecticut; comments due 

by 11-18-04; published 
10-19-04 [FR 04-23372] 

Ports and waterways safety: 
Monterey Bay and Humboldt 

Bay, CA; security zones; 
comments due by 11-16-
04; published 9-17-04 [FR 
04-21007] 

HOUSING AND URBAN 
DEVELOPMENT 
DEPARTMENT 
HUD-owned properties: 

HUD-acquired single family 
property disposition; 
predatory lending 
practices; disciplinary 
actions against HUD-
qualified real estate 
brokers; comments due 
by 11-16-04; published 9-
17-04 [FR 04-20932] 

INTERIOR DEPARTMENT 
Fish and Wildlife Service 
Endangered and threatened 

species permit applications 
Recovery plans—

Paiute cutthroat trout; 
Open for comments 
until further notice; 
published 9-10-04 [FR 
04-20517] 

Endangered and threatened 
species: 
Critical habitat 

designations—
Riverside fairy shrimp; 

comments due by 11-
18-04; published 10-19-
04 [FR 04-23225] 

Gray wolf; comments due 
by 11-18-04; published 7-
21-04 [FR 04-16535] 

INTERIOR DEPARTMENT 
Surface Mining Reclamation 
and Enforcement Office 
Abandoned mine land 

reclamation: 

Coal production fees and 
fee allocation; comments 
due by 11-16-04; 
published 9-17-04 [FR 04-
20998] 

Coal production fees and 
fee allocation; 
republication; comments 
due by 11-16-04; 
published 9-22-04 [FR 
R4-20998] 

JUSTICE DEPARTMENT 
Privacy Act; implementation; 

comments due by 11-17-04; 
published 10-18-04 [FR 04-
23243] 

LABOR DEPARTMENT 
Veterans Employment and 
Training Service 
Uniformed Services 

Employment and 
Reemployment Rights Act of 
1994; implementation; 
comments due by 11-19-04; 
published 9-20-04 [FR 04-
20844] 

LIBRARY OF CONGRESS 
Copyright Office, Library of 
Congress 
Copyright Arbitration Royalty 

Panel rules and procedures: 
Cable, satellite and DART 

royalties; claims filing 
methods; comments due 
by 11-17-04; published 
10-18-04 [FR 04-23298] 

NATIONAL AERONAUTICS 
AND SPACE 
ADMINISTRATION 
Federal Acquisition Regulation 

(FAR): 
Additional commercial 

contract types; comments 
due by 11-19-04; 
published 9-20-04 [FR 04-
21040] 

NATIONAL ARCHIVES AND 
RECORDS ADMINISTRATION 
Records management: 

Unscheduled records; 
transfer to storage 
facilities; comments due 
by 11-16-04; published 9-
17-04 [FR 04-20929] 

NUCLEAR REGULATORY 
COMMISSION 
Environmental statements; 

availability, etc.: 
Fort Wayne State 

Developmental Center; 
Open for comments until 
further notice; published 
5-10-04 [FR 04-10516] 

SMALL BUSINESS 
ADMINISTRATION 
Disaster loan areas: 

Maine; Open for comments 
until further notice; 
published 2-17-04 [FR 04-
03374] 

SOCIAL SECURITY 
ADMINISTRATION 
Social security benefits: 

Federal old age, survivors, 
and disability insurance—
Evaluating cardiovascular 

impairments; revised 
medical criteria; 
comments due by 11-
15-04; published 9-16-
04 [FR 04-20709] 

OFFICE OF UNITED STATES 
TRADE REPRESENTATIVE 
Trade Representative, Office 
of United States 
Generalized System of 

Preferences: 
2003 Annual Product 

Review, 2002 Annual 
Country Practices Review, 
and previously deferred 
product decisions; 
petitions disposition; Open 
for comments until further 
notice; published 7-6-04 
[FR 04-15361] 

TRANSPORTATION 
DEPARTMENT 
Federal Aviation 
Administration 
Air traffic operating and flight 

rules, etc.: 
IFR altitudes; Alaska 

mountainous area; 
comments due by 11-15-
04; published 10-14-04 
[FR 04-23067] 

Airworthiness directives: 
Boeing; comments due by 

11-15-04; published 9-29-
04 [FR 04-21821] 

GARMIN International Inc.; 
comments due by 11-15-
04; published 10-7-04 [FR 
04-22586] 

Great Lakes Aircraft Co., 
LLC; comments due by 
11-16-04; published 9-20-
04 [FR 04-21052] 

Raytheon; comments due by 
11-18-04; published 10-
14-04 [FR 04-23028] 

Raytheon Aircraft Co.; 
comments due by 11-16-
04; published 10-7-04 [FR 
04-22585] 

Class E airspace; comments 
due by 11-15-04; published 
10-8-04 [FR 04-22747] 

Jet routes; comments due by 
11-15-04; published 10-1-04 
[FR 04-22021] 

Restricted areas; comments 
due by 11-15-04; published 
10-1-04 [FR 04-22020] 

TRANSPORTATION 
DEPARTMENT 
Maritime Administration 
Merchant Marine training: 

Merchant Marine Academy 
and State maritime 
academy graduates; 
service obligation 
reporting requirements; 
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comments due by 11-19-
04; published 10-20-04 
[FR 04-23362] 

TRANSPORTATION 
DEPARTMENT 
National Highway Traffic 
Safety Administration 
Anthropomorphic test devices: 

Occupant crash protection—
ES-2re side impact crash 

test dummy; 50th 
percentile adult male; 
specifications and 
qualification 
requirements; comments 
due by 11-15-04; 
published 9-15-04 [FR 
04-20715] 

Motor vehicle safety 
standards: 
Occupant crash protection—

Vehicle modifications to 
accommodate people 
with disabilities; 
comments due by 11-
16-04; published 9-17-
04 [FR 04-20922] 

Platform lift systems for 
accessible vehicles and 
platform lift installations 
on vehicles; comments 
due by 11-15-04; 
published 10-1-04 [FR 04-
21976] 

Tire pressure monitoring 
systems; controls and 
displays; comments due 
by 11-15-04; published 9-
16-04 [FR 04-20791] 

TRANSPORTATION 
DEPARTMENT 
Research and Special 
Programs Administration 
Hazardous materials: 

Requirements for lighters 
and lighter refills; 
comments due by 11-15-
04; published 8-16-04 [FR 
04-18195] 

TREASURY DEPARTMENT 
Fiscal Service 
Securities, U.S. Treasury: 

State and local government 
series; comments due by 
11-16-04; published 10-
25-04 [FR 04-23897] 

TREASURY DEPARTMENT 
Internal Revenue Service 
Income taxes: 

Corporate reorganizations; 
asset and stock transfers; 
comments due by 11-16-
04; published 8-18-04 [FR 
04-18801] 

Investment adjustments; 
treatment of loss 
carryovers from separate 
return limitation years; 
section 1502 guidance; 

cross-reference; 
comments due by 11-16-
04; published 8-18-04 [FR 
04-18834]

LIST OF PUBLIC LAWS 

This is a continuing list of 
public bills from the current 
session of Congress which 
have become Federal laws. It 
may be used in conjunction 
with ‘‘P L U S’’ (Public Laws 
Update Service) on 202–741–
6043. This list is also 
available online at http://
www.archives.gov/
federal—register/public—laws/
public—laws.html.

The text of laws is not 
published in the Federal 
Register but may be ordered 
in ‘‘slip law’’ (individual 
pamphlet) form from the 
Superintendent of Documents, 
U.S. Government Printing 
Office, Washington, DC 20402 
(phone, 202–512–1808). The 
text will also be made 
available on the Internet from 
GPO Access at http://
www.gpoaccess.gov/plaws/
index.html. Some laws may 
not yet be available.

H.R. 4381/P.L. 108–392
To designate the facility of the 
United States Postal Service 
located at 2811 Springdale 
Avenue in Springdale, 
Arkansas, as the ‘‘Harvey and 
Bernice Jones Post Office 
Building’’. (Oct. 30, 2004; 118 
Stat. 2245) 

H.R. 4471/P.L. 108–393
Homeownership Opportunities 
for Native Americans Act of 
2004 (Oct. 30, 2004; 118 Stat. 
2246) 

H.R. 4481/P.L. 108–394
Wilson’s Creek National 
Battlefield Boundary 
Adjustment Act of 2004 (Oct. 
30, 2004; 118 Stat. 2247) 

H.R. 4556/P.L. 108–395
To designate the facility of the 
United States Postal Service 
located at 1115 South Clinton 
Avenue in Dunn, North 
Carolina, as the ‘‘General 
William Carey Lee Post Office 
Building’’. (Oct. 30, 2004; 118 
Stat. 2249) 

H.R. 4579/P.L. 108–396
Truman Farm Home 
Expansion Act (Oct. 30, 2004; 
118 Stat. 2250) 

H.R. 4618/P.L. 108–397
To designate the facility of the 
United States Postal Service 

located at 10 West Prospect 
Street in Nanuet, New York, 
as the ‘‘Anthony I. Lombardi 
Memorial Post Office 
Building’’. (Oct. 30, 2004; 118 
Stat. 2251) 

H.R. 4632/P.L. 108–398
To designate the facility of the 
United States Postal Service 
located at 19504 Linden 
Boulevard in St. Albans, New 
York, as the ‘‘Archie Spigner 
Post Office Building’’. (Oct. 30, 
2004; 118 Stat. 2252) 

H.R. 4731/P.L. 108–399
To amend the Federal Water 
Pollution Control Act to 
reauthorize the National 
Estuary Program. (Oct. 30, 
2004; 118 Stat. 2253) 

H.R. 4827/P.L. 108–400
To amend the Colorado 
Canyons National 
Conservation Area and Black 
Ridge Canyons Wilderness 
Act of 2000 to rename the 
Colorado Canyons National 
Conservation Area as the 
McInnis Canyons National 
Conservation Area. (Oct. 30, 
2004; 118 Stat. 2254) 

H.R. 4917/P.L. 108–401
Federal Regulatory 
Improvement Act of 2004 
(Oct. 30, 2004; 118 Stat. 
2255) 

H.R. 5027/P.L. 108–402
To designate the facility of the 
United States Postal Service 
located at 411 Midway 
Avenue in Mascotte, Florida, 
as the ‘‘Specialist Eric 
Ramirez Post Office’’. (Oct. 
30, 2004; 118 Stat. 2257) 

H.R. 5039/P.L. 108–403
To designate the facility of the 
United States Postal Service 
located at United States Route 
1 in Ridgeway, North Carolina, 
as the ‘‘Eva Holtzman Post 
Office’’. (Oct. 30, 2004; 118 
Stat. 2258) 

H.R. 5051/P.L. 108–404
To designate the facility of the 
United States Postal Service 
located at 1001 Williams 
Street in Ignacio, Colorado, as 
the ‘‘Leonard C. Burch Post 
Office Building’’. (Oct. 30, 
2004; 118 Stat. 2259) 

H.R. 5107/P.L. 108–405
Justice for All Act of 2004 
(Oct. 30, 2004; 118 Stat. 
2260) 

H.R. 5131/P.L. 108–406
Special Olympics Sport and 
Empowerment Act of 2004 
(Oct. 30, 2004; 118 Stat. 
2294) 

H.R. 5133/P.L. 108–407
To designate the facility of the 
United States Postal Service 
located at 11110 Sunset Hills 
Road in Reston, Virginia, as 
the ‘‘Martha Pennino Post 
Office Building’’. (Oct. 30, 
2004; 118 Stat. 2297) 

H.R. 5147/P.L. 108–408
To designate the facility of the 
United States Postal Service 
located at 23055 Sherman 
Way in West Hills, California, 
as the ‘‘Evan Asa Ashcraft 
Post Office Building’’. (Oct. 30, 
2004; 118 Stat. 2298) 

H.R. 5186/P.L. 108–409
Taxpayer-Teacher Protection 
Act of 2004 (Oct. 30, 2004; 
118 Stat. 2299) 

H.R. 5294/P.L. 108–410
John F. Kennedy Center 
Reauthorization Act of 2004 
(Oct. 30, 2004; 118 Stat. 
2303) 

S. 129/P.L. 108–411
Federal Workforce Flexibility 
Act of 2004 (Oct. 30, 2004; 
118 Stat. 2305) 

S. 144/P.L. 108–412
To require the Secretary of 
Agriculture to establish a 
program to provide assistance 
to eligible weed management 
entities to control or eradicate 
noxious weeds on public and 
private land. (Oct. 30, 2004; 
118 Stat. 2320) 

S. 643/P.L. 108–413
Hibben Center Act (Oct. 30, 
2004; 118 Stat. 2325) 

S. 1194/P.L. 108–414
Mentally Ill Offender Treatment 
and Crime Reduction Act of 
2004 (Oct. 30, 2004; 118 Stat. 
2327) 

Last List November 8, 2004

Public Laws Electronic 
Notification Service 
(PENS) 

PENS is a free electronic mail 
notification service of newly 
enacted public laws. To 
subscribe, go to http://
listserv.gsa.gov/archives/
publaws-l.html

Note: This service is strictly 
for E-mail notification of new 
laws. The text of laws is not 
available through this service. 
PENS cannot respond to 
specific inquiries sent to this 
address. 
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§ 180.275 Chlorothalonil; tolerances for 
residues. 

(a) * * * 
(1) * * * 

Commodity Parts per million 

* * * * * 
Brassica, head and 

stem, subgroup 5A 5.0 
* * * * * 

Ginseng .......................... 4.0 
Horseradish .................... 4.0 
Lentil ............................... 0.10 

* * * * * 
Okra ................................ 6.0 

* * * * * 
Rhubarb .......................... 4.0 

* * * * * 
Vegetable, cucurbit, 

group 9 ........................ 5.0 
Vegetable, fruiting, group 

8, except tomato ......... 6.0 
Yam, true ........................ 0.10 

* * * * * 
(b) Section 18 emergency exemptions. 

[Reserved] 
(c) * * * 

Commodity Parts per million 

* * * * * 
Persimmon ...................... 1.5 

* * * * * 
[FR Doc. E8–28597 Filed 12–2–08; 8:45 am] 
BILLING CODE 6560–50–S 

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 180 

[EPA–HQ–OPP–2007–0147; FRL–8385–7] 

Glyphosate; Pesticide Tolerances 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: This regulation establishes 
new tolerances for certain plant 
commodities and all animal 
commodities, and revises other 
tolerances for glyphosate and its 
metabolite N-acetyl-glyphosate 
(expressed as glyphosate). These 
changes are detailed in Unit II of this 
document. E.I. DuPont de Nemours and 
Company requested these tolerances 
under the Federal Food, Drug, and 
Cosmetic Act (FFDCA). 
DATES: This regulation is effective 
December 3, 2008. Objections and 
requests for hearings must be received 
on or before February 2, 2009, and must 
be filed in accordance with the 
instructions provided in 40 CFR part 
178 (see also Unit I.C. of the 
SUPPLEMENTARY INFORMATION). 

ADDRESSES: EPA has established a 
docket for this action under docket 
identification (ID) number EPA–HQ– 
OPP–2007–0147. All documents in the 
docket are listed in the docket index 
available at http://www.regulations.gov. 
Although listed in the index, some 
information is not publicly available, 
e.g., Confidential Business Information 
(CBI) or other information whose 
disclosure is restricted by statute. 
Certain other material, such as 
copyrighted material, is not placed on 
the Internet and will be publicly 
available only in hard copy form. 
Publicly available docket materials are 
available in the electronic docket at 
http:/ /www.regulations.gov, or, if only 
available in hard copy, at the OPP 
Regulatory Public Docket in Rm. S– 
4400, One Potomac Yard (South Bldg.), 
2777 S. Crystal Dr., Arlington, VA. The 
Docket Facility is open from 8:30 a.m. 
to 4 p.m., Monday through Friday, 
excluding legal holidays. The Docket 
Facility telephone number is (703) 305– 
5805. 
FOR FURTHER INFORMATION CONTACT: 
Vickie Walters, Registration Division 
(7505P), Office of Pesticide Programs, 
Environmental Protection Agency, 1200 
Pennsylvania Ave., NW., Washington, 
DC 20460–0001; telephone number: 
703–305–5704; e-mail address: 
walters.vickie@epa.gov. 
SUPPLEMENTARY INFORMATION: 

I. General Information 

A. Does this Action Apply to Me? 
You may be potentially affected by 

this action if you are an agricultural 
producer, food manufacturer, or 
pesticide manufacturer. Potentially 
affected entities may include, but are 
not limited to those engaged in the 
following activities: 

• Crop production (NAICS code 111). 
• Animal production (NAICS code 

112). 
• Food manufacturing (NAICS code 

311). 
• Pesticide manufacturing (NAICS 

code 32532). 
This listing is not intended to be 

exhaustive, but rather to provide a guide 
for readers regarding entities likely to be 
affected by this action. Other types of 
entities not listed in this unit could also 
be affected. The North American 
Industrial Classification System 
(NAICS) codes have been provided to 
assist you and others in determining 
whether this action might apply to 
certain entities. If you have any 
questions regarding the applicability of 
this action to a particular entity, consult 
the person listed under FOR FURTHER 
INFORMATION CONTACT. 

B. How Can I Access Electronic Copies 
of this Document? 

In addition to accessing electronically 
available documents at http:/ / 
www.regulations.gov, you may access 
this Federal Register document 
electronically through the EPA Internet 
under the ‘‘Federal Register’’ listings at 
http://www.epa.gov/fedrgstr. You may 
also access a frequently updated 
electronic version of EPA’s tolerance 
regulations at 40 CFR part 180 through 
the Government Printing Office’s pilot 
e-CFR site at http://www.gpoaccess.gov/ 
ecfr. 

C. Can I File an Objection or Hearing 
Request? 

Under section 408(g) of FFDCA, 21 
U.S.C. 346a, any person may file an 
objection to any aspect of this regulation 
and may also request a hearing on those 
objections. You must file your objection 
or request a hearing on this regulation 
in accordance with the instructions 
provided in 40 CFR part 178. To ensure 
proper receipt by EPA, you must 
identify docket ID number EPA–HQ– 
OPP–2007–0147 in the subject line on 
the first page of your submission. All 
requests must be in writing, and must be 
mailed or delivered to the Hearing Clerk 
as required by 40 CFR part 178 on or 
before February 2, 2009. 

In addition to filing an objection or 
hearing request with the Hearing Clerk 
as described in 40 CFR part 178, please 
submit a copy of the filing that does not 
contain any CBI for inclusion in the 
public docket that is described in 
ADDRESSES. Information not marked 
confidential pursuant to 40 CFR part 2 
may be disclosed publicly by EPA 
without prior notice. Submit this copy, 
identified by docket ID number EPA– 
HQ–OPP–2007–0147, by one of the 
following methods: 

Federal eRulemaking Portal: http:// 
www.regulations.gov. Follow the oN- 
line instructions for submitting 
comments. 

Mail: Office of Pesticide Programs 
(OPP) Regulatory Public Docket (7502P), 
Environmental Protection Agency, 1200 
Pennsylvania Ave., NW., Washington, 
DC 20460–0001. 

Delivery: OPP Regulatory Public 
Docket (7502P), Environmental 
Protection Agency, Rm. S–4400, One 
Potomac Yard (South Bldg.), 2777 
Crystal Dr., Arlington, VA. Deliveries 
are only accepted during the Docket 
Facility’s normal hours of operation 
(8:30 a.m. to 4 p.m., Monday through 
Friday, excluding legal holidays). 
Special arrangements should be made 
for deliveries of boxed information. The 
Docket Facility telephone number is 
(703) 305–5805. 
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II. Petition for Tolerance 
In the Federal Register of May 9, 2007 

(72 FR 26372) (FRL–8121– 5), EPA 
issued a notice pursuant to section 
408(d)(3) of FFDCA, 21 U.S.C. 
346a(d)(3), announcing the filing of a 
pesticide petition (PP 6F7146) by E.I. 
DuPont de Nemours and Company, 
DuPont Crop Protection, Laurel Run 
Plaza, P.O. Box 80, Newark, DE 19714– 
0030. The petition requested that 40 
CFR 180.364 be amended by 
establishing tolerances for combined 
residues of the herbicide glyphosate, N- 
(phosphonomethyl)glycine and its 
metabolite N-acetyl-glyphosate, N- 
acetyl-N-(phosphonomethyl)glycine 
resulting from the application of 
glyphosate, the isopropylamine salt of 
glyphosate, the ethanolamine salt of 
glyphosate, the ammonium salt of 
glyphosate, and the potassium salt of 
glyphosate to OptimumTMGATTM 
soybeans in or on the food commodities: 
Cattle, kidney; cattle, liver; egg, goat, 
kidney; goat, liver; hog, kidney; hog, 
liver; horse, kidney; horse, liver; 
poultry, meat; poultry, meat byproducts; 
sheep, kidney; sheep, liver; soybean, 
forage; soybean, hay; soybean, hulls; 
and soybean, aspirated grain fractions at 
levels already established for glyphosate 
alone. That notice referenced a 
summary of the petition prepared by E.I. 
DuPont de Nemours and Company, the 
registrant, which is available to the 
public in the docket, http:// 
www.regulations.gov. Comments were 
received on the notice of filing. EPA’s 
response to these comments is 
discussed in Unit IV.C. 

DuPont has requested a Section 3 
registration under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (‘‘FIFRA’’) for the preplant 
application of the herbicides glyphosate 
and pyrithiobac sodium to glyphosate– 
tolerant soybean. The petitioner is also 
working to commercialize a genetically 
modified soybean designated as 
OptimumTMGATTM soybeans. N-acetyl- 
glyphosate is produced when 
glyphosate is applied to 
OptimumTMGATTM soybeans. As a 
result the petitioner is requesting that 
the glyphosate tolerance expression be 
modified from glyphosate per se to the 
combined residues of glyphosate and N- 
acetyl-glyphosate. This petition was 
filed in conjunction with Dupont’s this 
requested change to its FIFRA 
registration. 

Based upon review of the data 
submitted in support of the petition, 
EPA has determined that the residues of 
concern in these commodities are 
glyphosate and N-acetyl-glyphosate. The 
current tolerance expression specifies 

residues of glyphosate 
(N(phosphonomethyl)glycine). To 
address that N-acetyl-glyphosate was 
the major residue in mature 
OptimumTMGATTM soybean forage, hay, 
and seed, the Agency concluded that it 
is necessary to include this compound 
in the tolerance expression. EPA is 
splitting current § 180.364(a) into 
paragraphs (a)(1) and (a)(2). Paragraph 
(a)(1) will include all of the 
commodities currently in paragraph (a), 
except for the animal commodities and 
the commodities grain, aspirated 
fractions; soybean, forage; soybean, hay; 
soybean, hulls; and soybean, seed, 
which EPA is transferring to new 
paragraph (a)(2). The tolerances in 
paragraph (a)(2) will cover application 
of glyphosate to non-genetically 
modified soybeans, genetically-modified 
soybeans currently in use, and 
OptimumTMGATTM soybeans. Note that 
based on the submitted residue data on 
application of glyphosate to 
OptimumTMGATTM soybeans, the 
numerical value of the current soybean 
and livestock tolerances do not need to 
be changed (only the tolerance 
expression is changing). Combined 
residues of glyphosate and N-acetyl- 
glyphosate in soybean commodities 
derived from glyphosate-treated 
OptimumTMGATTM soybeans and 
livestock commodities from animals 
which consume only glyphosate-treated 
OptimumTMGATTM soybeans will not 
exceed the existing tolerance level. 
Additionally, the change in tolerance 
expression will not affect the 
application of the tolerance to soybean 
commodities derived from glyphosate- 
treated non-genetically modified 
soybean and livestock commodities 
from animals which consumed only 
glyphosate-treated non-genetically 
modified soybean because these 
commodities will have only glyphosate 
per se residues, and not N-acetyl- 
glyphosate residues. 

In the Federal Register of May 2, 2007 
(72 FR 24188)(FRL–8122–8), the Agency 
published a final rule revising the 
tolerance expression for glyphosate to 
include the dimethylamine salt of 
glyphosate. Because there is a potential 
for soybeans to be treated with product 
containing the dimethylamine salt of 
glyphosate the Agency has determined 
that the dimethylamine salt of 
glyphosate should be added to the 
tolerance expression for paragraph 
(a)(2). 

Based upon review of the soybean 
processing studies submitted supporting 
the petition, EPA has determined that 
the currently established tolerances for 
the commodities grain, aspirated 
fractions and soybean, hulls need to be 

increased to 310 ppm and 120 ppm, 
respectively. Currently established 
tolerance levels for all other 
commodities in this rule are supported 
by available data. 

III. Aggregate Risk Assessment and 
Determination of Safety 

Section 408(b)(2)(A)(i) of FFDCA 
allows EPA to establish a tolerance (the 
legal limit for a pesticide chemical 
residue in or on a food) only if EPA 
determines that the tolerance is ‘‘safe.’’ 
Section 408(b)(2)(A)(ii) of FFDCA 
defines ‘‘safe’’ to mean that ‘‘there is a 
reasonable certainty that no harm will 
result from aggregate exposure to the 
pesticide chemical residue, including 
all anticipated dietary exposures and all 
other exposures for which there is 
reliable information.’’ This includes 
exposure through drinking water and in 
residential settings, but does not include 
occupational exposure. Section 
408(b)(2)(C) of FFDCA requires EPA to 
give special consideration to exposure 
of infants and children to the pesticide 
chemical residue in establishing a 
tolerance and to ‘‘ensure that there is a 
reasonable certainty that no harm will 
result to infants and children from 
aggregate exposure to the pesticide 
chemical residue....’’ 

Consistent with section 408(b)(2)(D) 
of FFDCA, and the factors specified in 
section 408(b)(2)(D) of FFDCA, EPA has 
reviewed the available scientific data 
and other relevant information in 
support of this action. EPA has 
sufficient data to assess the hazards of 
and to make a determination on 
aggregate exposure for the petitioned-for 
tolerances for the combined residues of 
glyphosate, N- 
(phosphonomethyl)glycine and its 
metabolite N-acetyl-glyphosate 
(expressed as glyphosate) resulting from 
the application of glyphosate, the 
isopropylamine salt of glyphosate, the 
ethanolamine salt of glyphosate, the 
dimethylamine salt of glyphosate, the 
ammonium salt of glyphosate, and the 
potassium salt of glyphosate on the food 
commodities cattle, meat byproducts at 
5.0 ppm; egg at 0.05 ppm; goat, meat 
byproducts at 5.0 ppm; grain, aspirated 
fractions at 310 ppm; hog, meat 
byproducts at 5.0 ppm; horse, meat 
byproducts at 5.0 ppm; poultry, meat, at 
4.0 ppm; poultry, meat byproducts at 
1.0 ppm; sheep, meat byproducts at 5.0 
ppm; soybean, seed at 20.0 ppm; 
soybean, forage at 100.0 ppm; soybean, 
hay at 200.0 ppm, and soybean, hulls at 
120 ppm and soybean, seed at 20.0 ppm. 
EPA’s assessment of exposures and risk 
associated with establishing tolerances 
follows. 
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A. Toxicological Profile 

EPA has evaluated the available 
toxicity data and considered its validity, 
completeness, and reliability as well as 
the relationship of the results of the 
studies to human risk. EPA has also 
considered available information 
concerning the variability of the 
sensitivities of major identifiable 
subgroups of consumers, including 
infants and children. Specific 
information on the studies received and 
the nature of the adverse effects caused 
by glyphosate and its metabolite N- 
acetyl-glyphosate as well as the no- 
observed-adverse-effect-level (NOAEL) 
and the lowest-observed-adverse-effect- 
level (LOAEL) from the toxicity studies 
can be found at http:// 
www.regulations.gov in the document 
entitled Petition: 6F7146. Glyphosate- 
Isopropylammonium and Pyrithiobac 
Sodium. Human Health Risk 
Assessment for Application to 
Glyphosate Tolerant Soybean; pages 7– 
10 in docket ID number EPA– HQ–OPP– 
2007–0147 and identified as document 
EPA–HQ–OPP–2007– 0147–0007. 

The toxicological profile of glyphosate 
is discussed in the risk assessment 
referenced earlier in this section and in 
the risk assessment referenced in the 
final rule published in the Federal 
Register of December 20, 2006 (71 FR 
76180) (FRL–8105–9) which establishes 
tolerances for residues of glyphosate in 
or on noni at 0.20 ppm; pea, dry at 8.0 
ppm; safflower at 85 ppm; sunflower at 
85 ppm; and vegetable, legume group 6 
except soybean and pea, dry at 5.0 ppm. 

Toxicological endpoints and current 
risk assessments for glyphosate are 
discussed in the risk assessment 
referred to in the final rule published in 
the Federal Register of December 20, 
2006 (71 FR 76180) (FRL–8105–9) 
which establishes tolerances for 
residues of glyphosate in or on noni at 
0.20 ppm; pea, dry at 8.0 ppm; safflower 
at 85 ppm; sunflower at 85 ppm; and 
vegetable, legume group 6 except 
soybean and pea, dry at 5.0 ppm. 

1. A summary of the data submitted 
in support of the metabolite N-acetyl- 
glyphosate is listed below. Refer to the 
risk assessment available in the public 
docket for this rule and identified above 
as document EPA–HQ–OPP–2007– 
0147–0007 for more information. 

i. An acute oral toxicity study in rats 
with an Acute Oral LD50 greater than 
5,000 milligrams/kilogram (mg/kg). 

ii. A 90–day subchronic oral (feeding) 
study, in which no systemic toxicity 
was observed in male and female rats at 
doses up to 18,000 ppm (equal to 1157/ 
1461 mg/kg/day in males/females, 
respectively). 

iii. N-acetyl-glyphosate was negative 
for mutagenicity in a bacterial reverse 
mutation assay (Ames test), an in vitro 
chromosomal aberration assay in 
Chinese Hamster Ovary (CHO) cells, an 
in vitro Mammalian Cell Gene Mutation 
Assay in CHO cells and an in vivo 
cytogenetics (bone marrow) in mice, and 
a metabolism and pharmacokinetics 
study. 

2. N-acetyl aminomethylphosphonic 
acid (N-acetyl-AMPA) was detected as 
one of the metabolites formed following 
oral administration of N-acetyl- 
glyphosate. It is not expected to be 
absorbed quickly from the 
gastrointestinal tract since it is a 
charged molecule at the physiological 
pH. N-acetyl-AMPA is expected to be 
less toxic than N-acetyl-glyphosate. Data 
submitted in support of this metabolite 
included the following: 

i. An acute oral toxicity study with an 
LD50 of greater than 8,300 mg/kg. 

ii. A bacterial reverse mutation assay 
(Ames test), in which N-acetyl-AMPA 
was not mutagenic when tested up to 
5,000 microgram (μg)/plate in presence 
and absence of activation in S. 
typhimurium strains of TA98, TA 100, 
TA1535, TA1537, and in Escheria coli 
strain WP2uvrA. 

iii. An in vitro Mammalian 
Chromosome Aberration Test in Human 
Perpherral Blood Lymphocytes, in 
which N-acetyl-AMPA was negative for 
the induction of structural and 
numerical chromosome aberrations in 
both the non-activated and the S9- 
activated test systems when tested up to 
15.30 milligrams/milliliter (mg/ml). 

iv. An in vitro Mammalian Cell Gene 
Mutation Test (CHO/HPRT) Test, in 
which N-acetyl-AMPA was not 
mutagenic at the HGPRT locus in 
Chinese hamster ovary cells tested up to 
1,531 μg/ml in the presence and absence 
of metabolic activation. 

v. An in vivo Mouse Bone Marrow 
Micronucleus Test, in which N-acetyl- 
AMPA resulted in no detections of 
chromosomal aberrations were detected 
in male and female mice at doses up to 
2,000 mg/kg. 

3. For the purpose of assessing the 
aggregate risk from glyphosate 
tolerances, EPA has assumed that N- 
acetyl-glyphosate is equally toxic to 
glyphosate. This conservative 
assumption is based on the structural 
similarity of N-acetyl-glyphosate with 
glyphosate; a structure activity 
relationships (SAR) analysis of N-acetyl- 
glyphosate with a lack or structural 
alerts for carcinogenicity, mutagenicity 
and endocrine effects; and toxicity data 
for N-acetyl-glyphosate showing low 
acute toxicity, low subchronic toxicity 
and lack of mutagenicity, In all 

probability, N-acetyl-glyphosate is of 
lower toxicity than glyphosate. For 
example, subchronic toxicity testing 
with glyphosate showed no systemic 
toxicity in male and female rats at doses 
up to 400 mg/kg/day in males and 
females. Subchronic testing with N- 
acetyl-glyphosate showed no systemic 
toxicity in male and female rats at doses 
up to 1157/1446 mg/kg/day in males/ 
females, respectively. 

The toxicity of N-acetyl-AMPA is 
considered low and of limited concern 
based on the available data described 
above, and lack of any structural alerts. 

Amendment of the glyphosate 
soybean and meat and milk tolerances 
to include N-acetyl-glyphosate in the 
tolerance expression does not result in 
changes in the exposure or risk 
estimates reported in the previous risk 
assessments for the reasons listed below 
and fully discussed in the risk 
assessment referenced earlier in this 
section. 

i. The Agency has determined that N- 
acetyl-glyphosate has no greater toxicity 
than glyphosate and probably is of 
lower toxicity. 

ii. The numerical value of all but two 
food tolerances will remain the same. 

iii. The most recent dietary analysis 
assumed tolerance level residues and, 
100% crop treated. 

iv. The estimate of glyphosate levels 
in drinking water is based on a 
glyphosate use involving direct 
application to water at 3.75 pounds 
active ingredient per acre. Use of 
glyphosate on glyphosate-resistant 
soybeans will not result in higher levels 
in drinking water. 

v. Previously calculated dietary 
burdens to poultry were based on alfalfa 
meal (400 ppm tolerance) and soybeans 
hulls (100 ppm tolerance) as significant 
contributors to the diet. Based on the 
latest guidance, although soybean seed, 
meal, and hulls are feed to poultry, 
soybean hulls are is no longer 
considered a significant contributor to 
poultry diets. The previously calculated 
dietary burdens to hog were based on 
alfalfa meal and barley grain (20 ppm 
tolerance) being significant contributors 
to the diet. Soybean seed and meal are 
fed to hogs; however, the current action 
does not require an increase in tolerance 
for soybean seed or meal. Based on 
these complications, the Agency 
concludes that the application of 
glyphosate to OptimumTMGATTM 
soybean will not result in combined 
residues of glyphosate and N-acetyl- 
glyphosate (expressed as glyphosate) in 
poultry or hog commodities greater than 
the residues of glyphosate that result 
under the currently established 
glyphosate per se tolerances. 
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vi. Previously calculated dietary 
burdens to dairy or beef cattle were 
based on alfalfa hay (400 ppm tolerance) 
being the significant contributor to the 
diet. The Agency concludes that the 
consumption of glyphosate 
OptimumTMGATTM soybean will not 
result in combined residues of 
glyphosate and N-acetyl-glyphosate 
(expressed as glyphosate) in or on beef/ 
dairy cattle commodities greater than 
the currently established glyphosate per 
se tolerances for the reasons below. 

a. The high tolerance value for alfalfa 
hay (400 ppm) and alfalfa hay occupies 
40% of the total beef/dairy cattle diet. 

b. The soybean hull tolerance is only 
increasing from 100 to 120 ppm and 
soybean hulls will occupy at most 20% 
of the beef/dairy cattle dietary burdens. 

c. Aspirated grain fractions occupy at 
most 5% of the beef cattle dietary 
burden and are not feed to dairy cattle. 

Accordingly, based on the risk 
assessments discussed in the notice 
referenced above, EPA concludes that 
no harm will result to the general 
population and to infants and children 
from aggregate exposure to the 
combined residues of glyphosate and its 
metabolite N-acetyl-glyphosate 
(expressed as glyphosate). 

IV. Other Considerations 

A. Analytical Enforcement Methodology 

Adequate enforcement methodology 
(high performance liquid 
chromatography (HPLC) with tandem 
mass spectrometry (MS/MS)) is 
available to enforce the tolerance 
expression. The method may be 
requested from: Chief, Analytical 
Chemistry Branch, Environmental 
Science Center, 701 Mapes Rd., Ft. 
Meade, MD 20755–5350; telephone 
number: (410) 305–2905; e-mail address: 
residuemethods@epa.gov. 

B. International Residue Limits 

There are Codex Maximum Residue 
Levels (MRL) established for glyphosate 
(sum of glyphosate and AMPA, 
expressed as glyphosate) on soybean, 
dry at 20 ppm; edible offal (mammalian) 
at 5 ppm; eggs at 0.05 ppm; poultry 
meat at 0.05 ppm and poultry, edible 
offal of at 0.5 ppm. Canadian MRLs are 
established for glyphosate including the 
metabolite aminomethylphosphonic 
acid (AMPA) on soybean seed at 20 
ppm, kidney of cattle, goats, hogs, 
poultry and sheep at 2.0 ppm; and liver 
of cattle, goats, hogs, poultry, and sheep 
at 0.2 ppm. A Mexican MRL of 6 ppm 
is established for glyphosate. The 
glyphosate tolerances EPA is 
establishing in this action differ from 
the tolerance expression for the CODEX, 

Canadian or Mexican MRLs, due to the 
inclusion of N-acetyl-glyphosate in the 
expression. Additionally, the EPA 
tolerances differ from the CODEX and 
Canadian MRLs in that the EPA 
tolerances do not include AMPA in 
tolerance expression. At this time, 
harmonization between the U.S. 
tolerances and the CODEX, Canadian or 
Mexican MRLs can not be achieved 
because of the inclusion of N-acetyl- 
glyphosate in the EPA tolerances is 
necessary to support use patterns in the 
United States and EPA has concluded 
that AMPA should not be included in 
the tolerance expression because it is 
not toxicologically significant. The 
petitioner is seeking registration and 
amendment of the tolerance 
expressionin other countries. This may 
lead to harmonization between the U.S. 
tolerances and the CODEX, Canadian or 
Mexican MRLs. 

C. Response to Comments 
Three commenters submitted 

comments in response to the notice of 
filing. A summary of the comments and 
EPA’s response follows. 

1. Comment. One commenter does not 
believe that DuPont has submitted 
sufficient toxicological data to 
demonstrate that N-acetyl-glyphosate is 
not of toxicological concern and that 
submitted data did not support the 
claim of equivalent toxicity between 
glyphosate and N-acetyl-glyphosate. The 
commenter argued that the single acute 
toxicity EPA relied on actually suggests 
that N-acetyl-glyphosate is more toxic 
than glyphosate. This commenter also 
believes that reproductive, 
developmental, and chronic and 
carcinogenicity data on N-acetyl- 
glyphosate should be generated and 
analyzed. 

Another commenter expressed 
concern that sufficient data may not 
have been submitted on the metabolite 
N-acetyl-glyphosate to satisfy the 
requirements for EPA to establish 
tolerances or to support the 
establishment of MRLs by other 
countries. The first commenter 
expressed a similar concern that 
submitted data failed to meet 
requirements of international authorities 
such as Joint FAO/WHO Meeting in 
Pesticide Residues (JMPR), particularly 
when compared to the extensive data 
bases required for other metabolites 
such as AMPA and N-acetyl-glufosinate. 

Response. EPA does not agree with 
the contention that N-acetyl-glyphosate 
is more toxic than glyphosate. The 
Agency concluded that N-acetyl- 
glyphosate is not likely to be more toxic 
than glyphosate based on the available 
toxicity studies and Structure Activity 

Relationship (SAR). The available acute 
toxicity study with N-acetyl-glyphosate 
and glyphosate indicate low toxicity 
(Acute Oral LD50 was greater than 5,000 
mg/kg bw). Both N-acetyl-glyphosate 
and glyphosate are placed in acute Tox 
Category IV. There was evidence of 
some mortality in an acute oral study 
with N-acetyl-glyphosate but not with 
glyphosate. However, the evidence from 
very high doses in this acute oral LD50 
test suggesting that N-acetyl-glyphosate 
might be more toxic than glyphosate is 
outweighed by the results of subchronic 
tests with the two compounds. There 
was no evidence of systemic toxicity in 
90–day dietary toxicity studying rats 
with N-acetyl-glyphosate conducted at 
well above the limit dose (18,000 PPM 
equal to 1,157/1,461 mg/kg/day in males 
and females, respectively). In a 90–day 
dietary toxicity study in rats with 
glyphosate at 0, 1,000, 5,000 or 20,000 
ppm (equivalent to 0, 63, 317, or 1,267 
mg/kg/day in males and 0, 84, 404, or 
1,623 mg/kg/day in females), glyphosate 
caused increased serum phosphorus and 
potassium at all doses treated in both 
sexes and occurrence of high dose 
pancreatic lesions in males (effect was 
not evaluated at lower doses). Based on 
these findings systemic toxicity NOAEL 
for glyphosate can be considered as less 
than 1,000 ppm (equivalent to <63 mg/ 
kg/day). Thus the subchronic study with 
N-acetyl glyphosate clearly indicates 
that it is less toxic than glyphosate. The 
available adequate battery of 
mutagenicity studies with N-acetyl 
glyphosate and glyphosate indicate that 
they are not mutagenic. The metabolism 
of N-acetyl glyphosate and glyphosate is 
well studied in rats. These studies 
indicate that both compounds are 
rapidly absorbed and excreted from the 
body and are not biosequestered. In fact, 
nearly all of the orally administered N- 
acetyl-glyphosate was excreted 
unchanged in the urine and feces. There 
is extensive database available on 
glyphosate, which indicate that 
glyphosate is not mutagenic, not a 
carcinogen, and not a developmental or 
reproductive toxicant. Based on its 
structural similarities with glyphosate 
and available data, it is reasonable to 
conclude that the N-acetyl-glyphosate is 
not likely to be more toxic than the 
parent. The Agency evaluated available 
information and data and concluded 
that additional data on N-acetyl- 
glyphosate was not needed based on the 
weight of evidence described above. In 
addition, Agency has accepted bridging 
data where evidence is clear in order to 
reduce the animal usage. 

EPA also disagrees with the claim that 
EPA has insufficient data on N-acetyl- 
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glyphosate. EPA did review larger data 
sets on the metabolites AMPA and N- 
acetyl-glufosinate but these larger data 
sets were submitted voluntarily by 
pesticide registrants; EPA did not 
require these data to be submitted. 
EPA’s decision to review all data that 
was submitted whether required or not 
(which is something the Agency does 
routinely) can not be converted into an 
EPA determination that such data 
would be required to make a safety 
finding for a similar pesticide 
metabolite. For the reasons expressed 
above, EPA concludes it has sufficient 
data on N-acetyl-glyphosate. For similar 
reasons, EPA also disagrees with the 
commenter’s suggestion that because the 
Joint FAO/WHO Meeting in Pesticide 
Residues (JMPR) reviewed larger data 
sets on AMPA and N-acetyl-glufosinate, 
EPA’s data set on N-acetyl-glyphosate 
must be deficient. The JMPR does not 
have any regulatory authority to require 
data and the commenters do not claim 
that JMPR defined the toxicological data 
needed to make the toxicity 
determinations with regard to AMPA 
and N-acetyl-glufosinate. The JMPR 
reviewed the data voluntarily 
submitted; it did not make a 
recommendation on the data necessary 
to make the needed toxicity evaluation. 

2. Comment. One commenter argues 
that the higher residues of N-acetyl- 
glyphosate may be absorbed at a higher 
rate than glyphosate. Taking into 
consideration the increased absorption 
for N-acetyl-glyphosate compared to 
glyphosate are likely in meat, milk, 
poultry, and eggs due to the high values 
of N-acetyl-glyphosate that are likely in 
plants and the higher absorption in 
animals of N-acetyl-glyphosate (when 
compared to glyphosate). The 
commenter notes that 
OptimumTMGATTM soybeans were 
specifically engineered to convert N- 
acetyl-glyphosate and thus is likely to 
result in significant amounts of N- 
acetyl-glyphosate in soybeans. As to the 
higher absorption in animals, the 
commenter references a rat metabolism 
study and argues that indicates that 
higher absorption would occur in 
poultry and livestock that ingest 
residues of N-acetyl-glyphosate in feed 
and that the higher absorption would 
likely result in higher residues in meat, 
milk, and eggs when compared with 
glyphosate. 

Response. As the commenter stated, 
the rat metabolism studies indicate that 
N-acetyl-glyphosate may be absorbed at 
a higher rate than glyphosate. Taking 
into consideration the increased 
absorption for N-acetyl-glyphosate, the 
previously calculated livestock diets 
(driven by 400 ppm alfalfa hay/meal 

tolerances), and the previously revised 
guidance concerning the construction of 
livestock diets (changes to the percent 
each food feedstuff contributes to a 
livestock diet, livestock diets are now 
constructed taking in to consideration 
nutritional requirements), it was 
concluded that higher livestock 
tolerances are not necessary. Note that 
the dietary analysis assumed tolerance 
level residue for the livestock 
commodities (i.e. assumes all of the 
commodities feed to livestock have 
tolerance level residues and all livestock 
commodities consumed by humans 
have tolerance level residues). 

3. Comment. One commenter 
expressed concern that the petitioner 
had stated its intent to increase 
glyphosate spray rates or change spray 
timing and that residue data had not be 
submitted to reflect levels of N-acetyl- 
glyphosate under actual use conditions. 

Response. The petitioner submitted 
several OptimumTMGATTM soybean 
magnitude-of-the-residue studies which 
monitored for residues of glyphosate 
and N-acetyl-glyphosate in forage and 
hay and soybean seed. (See document 
cited earlier in this unit for detailed 
discussion of these data). The Agency 
concluded that this data was acceptable 
and supported the proposed use pattern. 
The Agency also concluded that 
additional field trial data were not 
necessary and that the proposed 
tolerance levels discussed in Unit II of 
this document were acceptable. The 
Agency has not received an application 
requesting increased application rates or 
changes in application timing at this 
time. The Agency will reevaluate the 
need for additional magnitude-of-the- 
residue data if and when an application 
of this type is received. 

4. Comment. A concern expressed by 
two of the three commenters was the 
possible amendment of FIFRA 
registration to allow higher application 
rates on soybeans of ALS inhibitor 
herbicides such as sulfonylureas already 
registered on soybeans or new uses of 
ALS inhibitor herbicides on soybeans. 
Such amended uses or new uses, the 
commenter urged, should be 
conditioned on the submission of 
additional residue data or consideration 
of possible effects to non-target plants 
and endangered species. 

Response. The Agency has not 
received requests for increased use or 
new uses of ALS inhibitor pesticides on 
OptimumTMGATTM soybean seed to 
additional herbicides at this time. The 
pre-plant use of pyrithiobac sodium in 
soybeans remained unchanged for this 
action. However, as discussed on page 
3 of the risk assessment referenced in 
Section III of this document, since ALS 

tolerance is conferred via modification 
of the endogenous ALS gene such that 
the plant is no longer sensitive (i.e. the 
tolerance is not conveyed via 
metabolism of the herbicide), the 
Agency’s current view is that the 
nature/magnitude of residues submitted 
in support of registration of ALS- 
inhibiting herbicides to nontransgenic 
soybean are applicable for application of 
these compounds to OptimumTMGATTM 
soybean. 

5. Comment. One commenter 
expressed a concern that the analytical 
method submitted may not enable 
simultaneous quantification of the 
combination of glyphosate, N-acetyl- 
glyphosate and 
aminomethylphosphonic acid (AMPA), 
all of which could be present in 
exported soybeans. 

Response. Available information 
including Agency method trial confirms 
that proposed analytical method (high 
performance liquid chromatography 
(HPLC) with tandem mass spectrometry 
(MS/MS)) quantifies residues of 
glyphosate, N-acetyl-glyphosate, and 
AMPA in crops and animal 
commodities. 

6. Comment. One commenter opposed 
the way the tolerance expression was 
written in the notice of filing and the 
fact that a new paragraph was being 
added to the tolerance expression 
allowing for duplicate listings of the 
same commodities dependent on 
genetic makeup. 

Response. Based on the submitted 
comments and the available information 
the Agency has decided that 40 CFR 
180.364(a) will be redesignated as 
paragraph (a)(1) and that the current 
listings from newly redesignated 
paragraph (a)(1) for soybean and animal 
commodities will be transferred to new 
paragraph (a)(2). The revised tolerance 
expression deletes any reference to 
genetic make up. See Unit II of this 
document for discussion. 

7. Comment. One commenter 
expressed a concern that current EPA 
label policy allowing the use of general 
terminology such as ‘‘glyphosate 
tolerant soybeans’’ would permit use of 
any soybean seed that satisfies the 
general ‘‘glyphosate tolerant’’ criteria if 
crop seed such as OptimumTMGATTM 
soybean seed were commercially 
available, even if appropriate data have 
not been reviewed and tolerances 
granted. 

Response. The EPA label policy is 
intended to allow the use of glyphosate 
on any approved glyphosate tolerant 
seed. The Agency does not regulate or 
approve the glyphosate tolerant seed, 
only the use of glyphosate on the crops 
grown from the glyphosate tolerant 
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seed. The approval of the seed itself is 
handled by the United States 
Department of Agriculture (USDA) 
Animal and Plant Health Inspection 
Service (APHIS). Information on 
approval of the OptimumTMGATTM 
soybean seed is available in a notice 
published in the Federal Register of 
July 24, 2008 (73 FR 43203) which 
advised the public of their 
determination that a soybean line 
developed by Pioneer HI-Bred 
International, Inc., designated as 
transformation event 356043, which has 
been genetically engineered for 
tolerance to glyphosate and acetolactate 
synthase-inhibiting herbicides, is no 
longer considered a regulated article 
under their regulations governing the 
introduction of certain genetically 
engineered organisms, and the public 
docket established for that action by 
USDA/APHIS, which is available at 
http://www.regulations.gov and is 
identified as docket identification 
number APHIS–2007–019. 

8. Comment. One commenter 
expressed a concern that 
OptimumTMGATTM soybeans are plants 
that have high levels of a new abnormal 
enzyme that creates new untested 
metabolites. The commenter referenced 
an article (Science, 21 May 2004, vol. 34 
pp 1151–1154) which shows that the 
new ‘‘shuffled enzyme’’ (N-acetylate) 
can react with common amino acids L- 
aspartate, L-serine, phosphor-L-serine, 
L-threonine, L-glutamate, L-aspargine, 
and L-cysteine to form new N-acetylated 
versions of these common amino acids. 
The commenter stated that toxicology 
data may be necessary to address the 
safety of these N-acetylated metabolites. 

Response. This issue concerns 
componets of the OptimumTMGATTM 
soybean and not residues of the 
pesticide glyphosate and is not relevant 
to EPA’s determination of safety under 
section 408 of the FFDCA. However, 
similar comments were received and 
addressed by APHIS during the course 
of their review of the 
OptimumTMGATTM soybean seed which 
is fully discussed in the Federal 
Register notice of July 24, 2008 and the 
APHIS public docket referenced earlier 
in this unit. In summary APHIS 
reviewed available information toxicity 
data available for both the 356043 
soybean seed and N-acetyl-L-aspartic 
acid (NAA) and determine that 
additional toxicological assessment was 
unwarranted. APHIS determined that 
quantification of other acetylated amino 
acids did not need to be measured based 
on the fact that the GAT4601 enzyme 
has different kinetic and specificity 
properties than the native enzymes from 
Bacillus licheniformis which have the 

ability to use additional amino acids as 
substrates under specific in vitro 
conditions. The study conducted with 
GAT4601 demonstrated the kinetic 
parameters could only be established for 
aspartate and glutamate. Additional 
information concerning this conclusion 
can be found in the APHIS public 
docket referenced earlier in this unit. 

9. Comment. One commenter 
expressed concern that sufficient data 
may not have been submitted on the 
metabolite N-acetyl-glyphosate to satisfy 
the requirements for EPA to establish 
tolerances or to support the 
establishment of MRLs by other 
countries and Agencies. A second 
commenter expressed a similar concern 
that submitted data failed to meet 
requirements of international authorities 
such as Joint FAO/WHO Meeting in 
Pesticide Residues (JMPR), particularity 
when compared to the extensive 
databases required for other metabolites 
such as AMPA and N-acetyl-glufosinate. 

Response. The Agency has 
determined that the submitted data 
discussed above and in the referenced 
risk assessments provided sufficient 
information for the Agency to make the 
required human safety determination 
required in the FFDCA and satisfy data 
requirements for establishment of 
tolerances and registration in the United 
States. 

10. Comment. One commenter 
expressed concern that the proposed 
unilateral change to the glyphosate 
residue definition to include the new 
metabolite N-acetyl-glyphosate has 
significant potential to disrupt the 
international trade of soybeans for U.S. 
growers until the glyphosate residue 
definition is implemented globally. The 
commenter further noted that the data 
submitted to EPA may not be sufficient 
for other countries to modify their 
tolerance expressions. 

Response. The petitioner submitted a 
summary of a metabolism study 
conducted with OptimumTMGATTM 
soybean. This study indicated that both 
glyphosate and N-acetyl-glyphosate 
were significant residues in/on 
OptimumTMGATTM soybean forage and 
straw. For mature OptimumTMGATTM 
soybean seed, only N-acetyl-glyphosate 
was a significant residue (glyphosate 
represented a minor component of the 
total residue). Since N-acetyl-glyphosate 
was the major residue in mature 
OptimumTMGATTM soybean forage, hay, 
and seed, EPA concluded that it is 
necessary to include this compound in 
the tolerance expression. 

EPA believes that the new metabolite 
N-acetyl glyphosate is not likely to 
disrupt international trade of soybean 
for U.S. growers. DuPont is seeking 

registration in various countries. The 
Agency expects that the various 
countries will come to similar 
conclusion as the United States for 
OptimumTMGATTM soybean and amend 
their tolerance expressions which will 
alleviate the potential trade issue. The 
current analytical method would detect 
glyphosate, AMPA and N-acetyl 
glyphosate allowing enforcement of the 
tolerances in other countries. Growers 
in the United States have the option of 
growing conventional soybeans or other 
varieties of glyphosate tolerant seed 
until any trade issues in other countries 
with OptimumTMGATTM soybeans are 
resolved. 

11. Comment. Several comments were 
received from a private citizen objecting 
to establishment of tolerances. 

Response. The Agency has received 
similar comments from this commenter 
on numerous previous occasions. Refer 
to the Federal Register of March 14, 
2007 (72 FR 11784; FRL–8117–2) for the 
Agency’s response to these objections. 
In addition the commenter noted that 
bees and turkey vultures are dying. 
These comments are not relevant to 
human safety determination which is 
the sole focus of tolerance actions under 
section 408 of the FFDCA. For 
informational purposes, EPA would 
note that pesticide effects on wildlife 
are addressed in the FIFRA registration 
process. In a honey bee contact test with 
glyphosate, mortality was low in all 
treatment levels. The results indicate 
that glyphosate is classified as 
practically nontoxic to honeybees. 
Although the Agency does not require 
testing on turkey buzzards specifically, 
the potential for avian mortality to 
glyphosate has been assessed using 
bobwhite quail acute oral LD50 study 
and bobwhite quail and mallard duck 8– 
day dietary LC50 studies. These data 
indicate that glyphosate is practically 
nontoxic to avian species on an acute 
oral basis and no more than slightly 
toxic on a subacute dietary basis. The 
potential effects to avian growth and 
reproduction from glyphosate have been 
assessed using avian reproduction 
studies with mallard duck and bobwhite 
quail. These data indicate that 
glyphosate is not expected to cause 
reproductive impairment. The 
commenter did not submit any 
information to support a revision of 
Agency conclusions. 

V. Conclusion 
Therefore, tolerances are established 

for combined residues of glyphosate, N- 
(phosphonomethyl)glycine and its 
metabolite N-acetyl-glyphosate 
(expressed as glyphosate) resulting from 
the application of glyphosate, the 
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isopropylamine salt of glyphosate, the 
ethanolamine salt of glyphosate, the 
dimethylamine salt of glyphosate, the 
ammonium salt of glyphosate, and the 
potassium salt of glyphosate on the food 
commodities cattle, meat byproducts at 
5.0 ppm; egg at 0.05 ppm; goat, meat 
byproducts at 5.0 ppm; grain, aspirated 
fractions at 310 ppm; hog, meat 
byproducts at 5.0 ppm; horse, meat 
byproducts at 5.0 ppm; poultry, meat, at 
4.0 ppm; poultry, meat byproducts at 
1.0 ppm; sheep, meat byproducts at 5.0 
ppm; soybean, seed at 20.0 ppm; 
soybean, forage at 100.0 ppm; soybean, 
hay at 200.0 ppm, and soybean, hulls at 
120 ppm as discussed in Unit II of this 
document. 

VI. Statutory and Executive Order 
Reviews 

This final rule establishes tolerances 
under section 408(d) of FFDCA in 
response to a petition submitted to the 
Agency. The Office of Management and 
Budget (OMB) has exempted these types 
of actions from review under Executive 
Order 12866, entitled Regulatory 
Planning and Review (58 FR 51735, 
October 4, 1993). Because this final rule 
has been exempted from review under 
Executive Order 12866, this final rule is 
not subject to Executive Order 13211, 
entitled Actions Concerning Regulations 
That Significantly Affect Energy Supply, 
Distribution, or Use (66 FR 28355, May 
22, 2001) or Executive Order 13045, 
entitled Protection of Children from 
Environmental Health Risks and Safety 
Risks (62 FR 19885, April 23, 1997). 
This final rule does not contain any 
information collections subject to OMB 
approval under the Paperwork 
Reduction Act (PRA), 44 U.S.C. 3501 et 
seq., nor does it require any special 
considerations under Executive Order 
12898, entitled Federal Actions to 
Address Environmental Justice in 
Minority Populations and Low-Income 
Populations (59 FR 7629, February 16, 
1994). 

Since tolerances and exemptions that 
are established on the basis of a petition 
under section 408(d) of FFDCA, such as 
the tolerance in this final rule, do not 
require the issuance of a proposed rule, 
the requirements of the Regulatory 
Flexibility Act (RFA) (5 U.S.C. 601 et 
seq.) do not apply. 

This final rule directly regulates 
growers, food processors, food handlers, 
and food retailers, not States or tribes, 
nor does this action alter the 
relationships or distribution of power 
and responsibilities established by 
Congress in the preemption provisions 
of section 408(n)(4) of FFDCA. As such, 
the Agency has determined that this 
action will not have a substantial direct 

effect on States or tribal governments, 
on the relationship between the national 
government and the States or tribal 
governments, or on the distribution of 
power and responsibilities among the 
various levels of government or between 
the Federal Government and Indian 
tribes. Thus, the Agency has determined 
that Executive Order 13132, entitled 
Federalism (64 FR 43255, August 10, 
1999) and Executive Order 13175, 
entitled Consultation and Coordination 
with Indian Tribal Governments (65 FR 
67249, November 9, 2000) do not apply 
to this final rule. In addition, this final 
rule does not impose any enforceable 
duty or contain any unfunded mandate 
as described under Title II of the 
Unfunded Mandates Reform Act of 1995 
(UMRA) (Public Law 104–4). 

This action does not involve any 
technical standards that would require 
Agency consideration of voluntary 
consensus standards pursuant to section 
12(d) of the National Technology 
Transfer and Advancement Act of 1995 
(NTTAA), Public Law 104–113, section 
12(d) (15 U.S.C. 272 note). 

VII. Congressional Review Act 

The Congressional Review Act, 5 
U.S.C. 801 et seq., generally provides 
that before a rule may take effect, the 
agency promulgating the rule must 
submit a rule report to each House of 
the Congress and to the Comptroller 
General of the United States. EPA will 
submit a report containing this rule and 
other required information to the U.S. 
Senate, the U.S. House of 
Representatives, and the Comptroller 
General of the United States prior to 
publication of this final rule in the 
Federal Register. This final rule is not 
a ‘‘major rule as defined by 5 U.S.C. 
804(2). 

List of Subjects in 40 CFR Part 180 

Environmental protection, 
Administrative practice and procedure, 
Agricultural commodities, Pesticides 
and pests, Reporting and recordkeeping 
requirements. 

Dated: November 19, 2008. 
Donald R. Stubbs, 
Director, Registration Division, Office of 
Pesticide Programs. 

■ Therefore, 40 CFR chapter I is 
amended as follows: 

PART 180—[AMENDED] 

■ 1. The authority citation for part 180 
continues to read as follows: 

Authority: 21 U.S.C. 321(q), 346a and 371. 

■ 2. Section 180.364 is amended as 
follows: 

■ a. By removing the entries cattle, meat 
byproducts; egg; goat, meat byproducts; 
grain, aspirated fractions; hog, meat 
byproducts; horse, meat byproducts; 
poultry, meat; poultry, meat byproducts; 
sheep, meat byproducts; soybean, 
forage; soybean, hay; soybean, hulls; 
and soybean, seed from the table in 
paragraph (a). 
■ b. By redesignating paragraph (a) 
introductory text and the remainder of 
the table as paragraph (a)(1) and by 
adding paragraph (a)(2) to read as 
follows: 

§ 180.364 Glyphosate, Tolerance for 
residue. 

(a) * * * (1) * * * 
(2) Tolerances are established for 

combined residues of glyphosate, N- 
(phosphonomethyl)glycine and its 
metabolite N-acetyl-glyphosate 
(expressed as glyphosate) resulting from 
the application of glyphosate, the 
isopropylamine salt of glyphosate, the 
ethanolamine salt of glyphosate, the 
dimethylamine salt of glyphosate, the 
ammonium salt of glyphosate, and the 
potassium salt of glyphosate on the food 
commodities: 

Commodity Parts per Million 

Cattle, meat byproducts ... 5.0 
Egg ................................... 0.05 
Goat, meat byproducts ..... 5.0 
Grain aspirated fractions .. 310.0 
Hog, meat byproducts ...... 5.0 
Horse, meat byproducts ... 5.0 
Poultry, meat .................... 4.0 
Poultry, meat byproducts .. 1.0 
Sheep, meat byproducts .. 5.0 
Soybean, forage ............... 100.0 
Soybean, hay .................... 200.0 
Soybean, hulls .................. 120.0 
Soybean, seed .................. 20.0 

* * * * * 
[FR Doc. E8–28571 Filed 12–2–08; 8:45 am] 
BILLING CODE 6560–50–S 

DEPARTMENT OF COMMERCE 

National Oceanic and Atmospheric 
Administration 

DEPARTMENT OF THE INTERIOR 

Fish and Wildlife Service 

50 CFR Part 404 

[Docket No. 080227317–81455–02] 

RIN 0648–AW44 

Papahanaumokuakea Marine National 
Monument Proclamation Provisions 

AGENCIES: National Oceanic and 
Atmospheric Administration (NOAA), 
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timely notice of intent and extension 
request consistent with 98.234(f)(8)(ii) 
can automatically use best available 
monitoring method through June 30, 
2012, for the specific parameters 
identified in their notification of intent 
and best available monitoring methods 
request regardless of whether the best 
available monitoring methods request is 
ultimately approved. Owners or 
operators that submit a notice of intent 
but do not follow up with a best 
available monitoring methods request 
by March 30, 2012 cannot use best 
available monitoring methods in 2012. 
For 2012, when an owner or operator 
has submitted a notice of intent and a 
subsequent best available monitoring 
method extension request, use of best 
available monitoring methods will be 
valid, upon approval by the 
Administrator, until the date indicated 
in the approval or until December 31, 
2012, whichever is earlier. For reporting 
years after 2012, a new request to use 
best available monitoring methods must 
be submitted by June 30th of the year 
prior to the reporting year for which use 
of best available monitoring methods is 
sought. 
* * * * * 
[FR Doc. 2013–10184 Filed 4–30–13; 8:45 am] 

BILLING CODE 6560–50–P 

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 180 

[EPA–HQ–OPP–2012–0132; FRL–9384–3] 

Glyphosate; Pesticide Tolerances 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: This regulation establishes 
tolerances for residues of glyphosate in 
or on multiple commodities which are 
identified and discussed later in this 
document. Interregional Research 
Project Number 4 (IR–4) requested these 
tolerances under the Federal Food, 
Drug, and Cosmetic Act (FFDCA). 
DATES: This regulation is effective May 
1, 2013. Objections and requests for 
hearings must be received on or before 
July 1, 2013, and must be filed in 
accordance with the instructions 
provided in 40 CFR part 178 (see also 
Unit I.C. of the SUPPLEMENTARY 
INFORMATION). 

ADDRESSES: The docket for this action, 
identified by docket identification (ID) 
number EPA–HQ–OPP–2012–0132, is 
available at http://www.regulations.gov 
or at the Office of Pesticide Programs 

Regulatory Public Docket (OPP Docket) 
in the Environmental Protection Agency 
Docket Center (EPA/DC), EPA West 
Bldg., Rm. 3334, 1301 Constitution Ave. 
NW., Washington, DC 20460–0001. The 
Public Reading Room is open from 8:30 
a.m. to 4:30 p.m., Monday through 
Friday, excluding legal holidays. The 
telephone number for the Public 
Reading Room is (202) 566–1744, and 
the telephone number for the OPP 
Docket is (703) 305–5805. Please review 
the visitor instructions and additional 
information about the docket available 
at http://www.epa.gov/dockets. 
FOR FURTHER INFORMATION CONTACT: 
Andrew Ertman, Registration Division, 
Office of Pesticide Programs, 
Environmental Protection Agency, 1200 
Pennsylvania Ave. NW., Washington, 
DC 20460–0001; telephone number: 
(703) 308–9367; email address: 
ertman.andrew@epa.gov. 

SUPPLEMENTARY INFORMATION: 

I. General Information 

A. Does this action apply to me? 

You may be potentially affected by 
this action if you are an agricultural 
producer, food manufacturer, or 
pesticide manufacturer. The following 
list of North American Industrial 
Classification System (NAICS) codes is 
not intended to be exhaustive, but rather 
provides a guide to help readers 
determine whether this document 
applies to them. Potentially affected 
entities may include: 

• Crop production (NAICS code 111). 
• Animal production (NAICS code 

112). 
• Food manufacturing (NAICS code 

311). 
• Pesticide manufacturing (NAICS 

code 32532). 

B. How can I get electronic access to 
other related information? 

You may access a frequently updated 
electronic version of EPA’s tolerance 
regulations at 40 CFR part 180 through 
the Government Printing Office’s e-CFR 
site at http://www.ecfr.gov/cgi-bin/text- 
idx?&c=ecfr&tpl=/ecfrbrowse/Title40/ 
40tab_02.tpl. 

C. How can I file an objection or hearing 
request? 

Under FFDCA section 408(g), 21 
U.S.C. 346a, any person may file an 
objection to any aspect of this regulation 
and may also request a hearing on those 
objections. You must file your objection 
or request a hearing on this regulation 
in accordance with the instructions 
provided in 40 CFR part 178. To ensure 
proper receipt by EPA, you must 
identify docket ID number EPA–HQ– 

OPP–2012–0132 in the subject line on 
the first page of your submission. All 
objections and requests for a hearing 
must be in writing, and must be 
received by the Hearing Clerk on or 
before July 1, 2013. Addresses for mail 
and hand delivery of objections and 
hearing requests are provided in 40 CFR 
178.25(b). 

In addition to filing an objection or 
hearing request with the Hearing Clerk 
as described in 40 CFR part 178, please 
submit a copy of the filing (excluding 
any Confidential Business Information 
(CBI)) for inclusion in the public docket. 
Information not marked confidential 
pursuant to 40 CFR part 2 may be 
disclosed publicly by EPA without prior 
notice. Submit the non-CBI copy of your 
objection or hearing request, identified 
by docket ID number EPA–HQ–OPP– 
2012–0132, by one of the following 
methods: 

• Federal eRulemaking Portal: http:// 
www.regulations.gov. Follow the online 
instructions for submitting comments. 
Do not submit electronically any 
information you consider to be 
Confidential Business Information (CBI) 
or other information whose disclosure is 
restricted by statute. 

• Mail: OPP Docket, Environmental 
Protection Agency Docket Center (EPA/ 
DC), (28221T), 1200 Pennsylvania Ave. 
NW., Washington, DC 20460–0001. 

• Hand Delivery: To make special 
arrangements for hand delivery or 
delivery of boxed information, please 
follow the instructions at http:// 
www.epa.gov/dockets/contacts.html. 
Additional instructions on commenting 
or visiting the docket, along with more 
information about dockets generally, is 
available at http://www.epa.gov/ 
dockets. 

II. Summary of Petitioned-For 
Tolerance 

In the Federal Register of May 2, 2012 
(77 FR 25954) (FRL–9346–1), EPA 
issued a document pursuant to FFDCA 
section 408(d)(3), 21 U.S.C. 346a(d)(3), 
announcing the filing of a pesticide 
petition (PP 2E7979) by IR–4, 500 
College Rd. East, Suite 201 W, 
Princeton, NJ 08540. The petition 
requested that 40 CFR 180.364 be 
amended by establishing tolerances for 
residues of the herbicide glyphosate 
N-(phosphonomethyl) glycine in or on 
the raw agricultural commodity teff, 
forage and teff, hay at 100 parts per 
million (ppm) and oilseed crops, group 
20 at 40 ppm. The petition also 
requested amendments to the tolerances 
in 40 CFR 180.364 as follows: Vegetable, 
root and tuber, group 1, except sugar 
beet, from 0.2 ppm to 6.0 ppm; 
vegetable, bulb, group 3 at 0.2 ppm to 

VerDate Mar<15>2010 14:02 Apr 30, 2013 Jkt 229001 PO 00000 Frm 00036 Fmt 4700 Sfmt 4700 E:\FR\FM\01MYR1.SGM 01MYR1w
re

ie
r-

av
ile

s 
on

 D
S

K
5T

P
T

V
N

1P
R

O
D

 w
ith

 R
U

LE
S



25397 Federal Register / Vol. 78, No. 84 / Wednesday, May 1, 2013 / Rules and Regulations 

vegetable, bulb, group 3–07 at 0.2 ppm; 
okra at 0.5 ppm; vegetable, fruiting, 
group 8 at 0.1 ppm to vegetable, fruiting, 
group 8–10 at 0.1 ppm; fruit, citrus, 
group 10 at 0.5 ppm to fruit, citrus, 
group 10–10 at 0.5 ppm; fruit, pome, 
group 11 at 0.2 ppm to fruit, pome, 
group 11–10 at 0.2 ppm; cranberry, 
grape, juneberry, kiwifruit, lingonberry, 
salal, strawberry, and berry group 13 at 
0.2 ppm to berry and small fruit, group 
13–07 at 0.2 ppm. That document 
referenced a summary of the petition 
prepared by Monsanto, the registrant, 
which is available in the docket at 
http://www.regulations.gov. There were 
no comments received in response to 
the notice of filing. 

Based upon review of the data 
supporting the petition, EPA has 
modified the levels at which tolerances 
are being established for some 
commodities as well as the crops for 
which tolerances are being established. 
The reason for these changes is 
explained in Unit IV.C. 

III. Aggregate Risk Assessment and 
Determination of Safety 

Section 408(b)(2)(A)(i) of FFDCA 
allows EPA to establish a tolerance (the 
legal limit for a pesticide chemical 
residue in or on a food) only if EPA 
determines that the tolerance is ‘‘safe.’’ 
Section 408(b)(2)(A)(ii) of FFDCA 
defines ‘‘safe’’ to mean that ‘‘there is a 
reasonable certainty that no harm will 
result from aggregate exposure to the 
pesticide chemical residue, including 
all anticipated dietary exposures and all 
other exposures for which there is 
reliable information.’’ This includes 
exposure through drinking water and in 
residential settings, but does not include 
occupational exposure. Section 
408(b)(2)(C) of FFDCA requires EPA to 
give special consideration to exposure 
of infants and children to the pesticide 
chemical residue in establishing a 
tolerance and to ‘‘ensure that there is a 
reasonable certainty that no harm will 
result to infants and children from 
aggregate exposure to the pesticide 
chemical residue. . . .’’ 

Consistent with FFDCA section 
408(b)(2)(D), and the factors specified in 
FFDCA section 408(b)(2)(D), EPA has 
reviewed the available scientific data 
and other relevant information in 
support of this action. EPA has 
sufficient data to assess the hazards of 
and to make a determination on 
aggregate exposure for glyphosate 
including exposure resulting from the 
tolerances established by this action. 
EPA’s assessment of exposures and risks 
associated with glyphosate follows. 

A. Toxicological Profile 

EPA has evaluated the available 
toxicity data and considered its validity, 
completeness, and reliability as well as 
the relationship of the results of the 
studies to human risk. EPA has also 
considered available information 
concerning the variability of the 
sensitivities of major identifiable 
subgroups of consumers, including 
infants and children. 

A chronic feeding/carcinogenicity 
study in rats found no systemic effects 
in any of the parameters examined 
(body weight, food consumption, 
clinical signs, mortality, clinical 
pathology, organ weights, and 
histopathology). A second chronic 
feeding/carcinogenicity study in rats 
tested at higher dietary levels, and a 
lowest-observed-adverse-effect level 
(LOAEL) was identified at 20,000 ppm 
(approximately 940 milligram/kilogram/ 
day (mg/kg/day)) based on decreased 
body-weight gains in females and 
increased incidence of cataracts and 
lens abnormalities, decreased urinary 
pH, increased absolute liver weight, and 
increased relative liver weight/brain 
weight in males. No evidence of 
carcinogenicity was found in mice or 
rats. In a chronic toxicity study in dogs, 
no systemic effects were found in all 
examined parameters. 

There is no quantitative or qualitative 
evidence of increased susceptibility of 
rat or rabbit fetuses to in utero exposure 
in developmental studies. A focal 
tubular dilation of the kidneys was 
observed in an older 3-generation 
reproductive study on rats at the 30-mg/ 
kg/day level (highest dose tested (HDT)); 
however, a 2-generation reproductive 
study on rats did not observe the same 
effect at the 1,500 mg/kg/day level 
(HDT), nor were any adverse 
reproductive effects observed at any 
dose level. A clear NOAEL was 
established and the chronic reference 
dose (cRfD) was set at a level well below 
this effect. Neurotoxicity has not been 
observed in any of the acute, 
subchronic, chronic, developmental, or 
reproductive studies performed with 
glyphosate. 

Neurotoxicity screening battery tests 
and an immunotoxicity study have been 
submitted to the Agency. Given the 
timing of the submission of these 
studies, the Agency has conducted 
preliminary reviews of these studies. 
The preliminary reviews show no 
effects up to the HDT for both the acute 
and subchronic durations for the 
neurotoxicity studies and no effects up 
to the HDT in the immunotoxicity 
study. EPA does not believe that further 
review will result in different 

conclusions concerning the neurotoxic 
or immunotoxic potential of glyphosate. 

Specific information on the studies 
received and the nature of the adverse 
effects caused by glyphosate as well as 
the NOAEL and the LOAEL from the 
toxicity studies can be found at http:// 
www.regulations.gov in the document 
entitled ‘‘Glyphosate. Section 3 
Registration Concerning the Application 
of Glyphosate to Carrots, Sweet Potato, 
Teff, and Oilseeds (Crop Group (CG) 20) 
and to Update the CG Definitions for 
Bulb Vegetable (CG 3–07), Fruiting 
Vegetable (CG 8–10), Citrus Fruit (CG 
10–10), Pome Fruit (CG 11–10), and 
Berry (CG 13–07). Human-Health Risk 
Assessment’’ on pp. 26–28 in docket ID 
number EPA–HQ–OPP–2012–0132. 

B. Toxicological Points of Departure/ 
Levels of Concern 

Once a pesticide’s toxicological 
profile is determined, EPA identifies 
toxicological points of departure (POD) 
and levels of concern to use in 
evaluating the risk posed by human 
exposure to the pesticide. For hazards 
that have a threshold below which there 
is no appreciable risk, the toxicological 
POD is used as the basis for derivation 
of reference values for risk assessment. 
PODs are developed based on a careful 
analysis of the doses in each 
toxicological study to determine the 
dose at which no adverse effects are 
observed (the NOAEL) and the lowest 
dose at which adverse effects of concern 
are identified (the LOAEL). Uncertainty/ 
safety factors are used in conjunction 
with the POD to calculate a safe 
exposure level—generally referred to as 
a population-adjusted dose (PAD) or a 
RfD—and a safe margin of exposure 
(MOE). For non-threshold risks, the 
Agency assumes that any amount of 
exposure will lead to some degree of 
risk. Thus, the Agency estimates risk in 
terms of the probability of an occurrence 
of the adverse effect expected in a 
lifetime. For more information on the 
general principles EPA uses in risk 
characterization and a complete 
description of the risk assessment 
process, see http://www.epa.gov/ 
pesticides/factsheets/riskassess.htm. 

A summary of the toxicological 
endpoints for glyphosate used for 
human risk assessment is discussed in 
Unit III.B. of the final rule published in 
the Federal Register of April 8, 2011 (76 
FR 19701) (FRL–8866–8). 

C. Exposure Assessment 
1. Dietary exposure from food and 

feed uses. In evaluating dietary 
exposure to glyphosate, EPA considered 
exposure under the petitioned-for 
tolerances as well as all existing 
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glyphosate tolerances in 40 CFR 
180.364. EPA assessed dietary 
exposures from glyphosate in food as 
follows: 

i. Acute exposure. Quantitative acute 
dietary exposure and risk assessments 
are performed for a food-use pesticide, 
if a toxicological study has indicated the 
possibility of an effect of concern 
occurring as a result of a 1-day or single 
exposure. 

No such effects were identified in the 
toxicological studies for glyphosate; 
therefore, a quantitative acute dietary 
exposure assessment is unnecessary. 

ii. Chronic exposure. In conducting 
the chronic dietary exposure assessment 
EPA used food consumption 
information from the United States 
Department of Agriculture (USDA) 
National Health and Nutrition 
Examination Survey, What We Eat in 
America, (NHANES/WWEIA). This 
dietary survey was conducted from 2003 
to 2008. As to residue levels in food, 
EPA assumed tolerance level residues 
and 100 percent crop treated (PCT) for 
both proposed and existing 
commodities. 

iii. Cancer. Based on the data 
summarized in Unit III.A., EPA has 
concluded that glyphosate does not pose 
a cancer risk to humans. Therefore, a 
dietary exposure assessment for the 
purpose of assessing cancer risk is 
unnecessary. 

iv. Anticipated residue and percent 
crop treated (PCT) information. EPA did 
not use anticipated residue and/or PCT 
information in the dietary assessment 
for glyphosate. Tolerance level residues 
and/or 100 PCT were assumed for all 
food commodities. 

2. Dietary exposure from drinking 
water. The Agency used both a 
screening level water exposure model 
(surface water) as well as monitoring 
data (ground water) in the dietary 
exposure analysis and risk assessment 
for glyphosate in drinking water. The 
simulation model takes into account 
data on the physical, chemical, and fate/ 
transport characteristics of glyphosate. 
Further information regarding EPA 
drinking water models used in pesticide 
exposure assessment can be found at 
http://www.epa.gov/oppefed1/models/ 
water/index.htm. 

Based on the Pesticide Root Zone 
Model/Exposure Analysis Modeling 
System (PRZM/EXAMS) and monitoring 
data from the National Water-Quality 
Assessment Program (NAWQA), the 
estimated drinking water concentrations 
(EDWCs) of glyphosate for chronic 
exposures are estimated to be 8.11 parts 
per billion (ppb) for surface water and 
2.03 ppb for ground water. 

Modeled estimates of drinking water 
concentrations were directly entered 
into the dietary exposure model. For 
chronic dietary risk assessment, the 
water concentration of value 8.11 ppb 
was used to assess the contribution to 
drinking water. 

3. From non-dietary exposure. The 
term ‘‘residential exposure’’ is used in 
this document to refer to non- 
occupational, non-dietary exposure 
(e.g., for lawn and garden pest control, 
indoor pest control, termiticides, and 
flea and tick control on pets). 

Glyphosate is currently registered for 
the following uses that could result in 
residential exposures: Turf (including 
golf courses and residential lawns) and 
for aquatic application. EPA assessed 
residential exposure using the following 
assumptions: 

Based on the registered residential use 
patterns, there is a potential for short- 
term dermal and inhalation exposures to 
homeowners who mix and apply 
products containing glyphosate 
(residential handlers). However, since 
short- and intermediate-term dermal or 
inhalation endpoints were not selected, 
a quantitative exposure risk assessment 
was not completed. 

Based on the registered use patterns, 
children 1–2 years old may have short- 
term post-application incidental oral 
exposures from hand-to-mouth behavior 
on treated lawns and swimmers (adults 
and children 3–6 years old) may have 
short-term post-application incidental 
oral exposures from aquatic uses. Based 
on the soil half-life for glyphosate, 
intermediate-term soil ingestion was 
also considered for children 1<2 years 
old. The incidental oral scenarios for the 
turf assessment (i.e., hand-to-mouth, 
object-to-mouth, and soil ingestion) 
should be considered inter-related and 
it is likely that they occur interspersed 
amongst each other across time. 
Combining these scenarios would be 
overly conservative because of the 
conservative nature of each individual 
assessment. Therefore, none of the 
incidental oral scenarios were 
combined. 

Further information regarding EPA 
standard assumptions and generic 
inputs for residential exposures may be 
found at http://www.epa.gov/pesticides/ 
trac/science/trac6a05.pdf. 

4. Cumulative effects from substances 
with a common mechanism of toxicity. 
Section 408(b)(2)(D)(v) of FFDCA 
requires that, when considering whether 
to establish, modify, or revoke a 
tolerance, the Agency consider 
‘‘available information’’ concerning the 
cumulative effects of a particular 
pesticide’s residues and ‘‘other 

substances that have a common 
mechanism of toxicity.’’ 

EPA has not found glyphosate to 
share a common mechanism of toxicity 
with any other substances, and 
glyphosate does not appear to produce 
a toxic metabolite produced by other 
substances. For the purposes of this 
tolerance action, therefore, EPA has 
assumed that glyphosate does not have 
a common mechanism of toxicity with 
other substances. For information 
regarding EPA’s efforts to determine 
which chemicals have a common 
mechanism of toxicity and to evaluate 
the cumulative effects of such 
chemicals, see EPA’s Web site at 
http://www.epa.gov/pesticides/ 
cumulative. 

D. Safety Factor for Infants and 
Children 

1. In general. Section 408(b)(2)(C) of 
FFDCA provides that EPA shall apply 
an additional tenfold (10X) margin of 
safety for infants and children in the 
case of threshold effects to account for 
prenatal and postnatal toxicity and the 
completeness of the database on toxicity 
and exposure unless EPA determines 
based on reliable data that a different 
margin of safety will be safe for infants 
and children. This additional margin of 
safety is commonly referred to as the 
Food Quality Protection Act Safety 
Factor (FQPA SF). In applying this 
provision, EPA either retains the default 
value of 10X, or uses a different 
additional SF when reliable data 
available to EPA support the choice of 
a different factor. 

2. Prenatal and postnatal sensitivity. 
There is no quantitative or qualitative 
evidence of increased susceptibility of 
rat or rabbit fetuses to in utero exposure 
in developmental studies. A focal 
tubular dilation of the kidneys was 
observed in an older 3-generation 
reproductive study on rats at the 30-mg/ 
kg/day level (HDT); however, a 2- 
generation reproductive study on rats 
did not observe the same effect at the 
1,500 mg/kg/day level (HDT), nor were 
any adverse reproductive effects 
observed at any dose level. A clear 
NOAEL was established and the cRfD 
was set at a level well below this effect. 
Therefore, the endpoints selected for 
risk assessment are protective of the 
effects seen in the 3-generation rat 
reproduction study. 

3. Conclusion. EPA has determined 
that reliable data show the safety of 
infants and children would be 
adequately protected if the FQPA SF 
were reduced to 1X. That decision is 
based on the following findings: 

i. The toxicity database for glyphosate 
is complete. 
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ii. There is no indication that 
glyphosate is a neurotoxic chemical and 
there is no need for a developmental 
neurotoxicity study or additional 
uncertainty factors (UFs) to account for 
neurotoxicity. 

iii. As discussed in Unit III.D.2., there 
is no evidence that glyphosate results in 
increased susceptibility in in utero rats 
or rabbits in the prenatal developmental 
studies. 

iv. There are no residual uncertainties 
identified in the exposure databases. 
The dietary food exposure assessments 
were performed based on 100 PCT and 
tolerance-level residues. EPA made 
conservative (protective) assumptions in 
the surface water modeling used to 
assess exposure to glyphosate in 
drinking water. EPA used similarly 
conservative assumptions to assess post- 
application incidental oral exposure of 
children. These assessments will not 
underestimate the exposure and risks 
posed by glyphosate. 

E. Aggregate Risks and Determination of 
Safety 

EPA determines whether acute and 
chronic dietary pesticide exposures are 
safe by comparing aggregate exposure 
estimates to the acute PAD (aPAD) and 
chronic PAD (cPAD). For linear cancer 
risks, EPA calculates the lifetime 
probability of acquiring cancer given the 
estimated aggregate exposure. Short-, 
intermediate-, and chronic-term risks 
are evaluated by comparing the 
estimated aggregate food, water, and 
residential exposure to the appropriate 
PODs to ensure that an adequate MOE 
exists. 

1. Acute risk. An acute aggregate risk 
assessment takes into account acute 
exposure estimates from dietary 
consumption of food and drinking 
water. No adverse effect resulting from 
a single oral exposure was identified 
and no acute dietary endpoint was 
selected. Therefore, glypyhosate is not 
expected to pose an acute risk. 

2. Chronic risk. Using the exposure 
assumptions described in this unit for 
chronic exposure, EPA has concluded 
that chronic exposure to glyphosate 
from food and water will utilize 13% of 
the cPAD for children 1–2 years old, the 
population group receiving the greatest 
exposure. Based on the explanation in 
Unit III.C.3., regarding residential use 
patterns, chronic residential exposure to 
residues of glyphosate is not expected. 

3. Short-term risk. Short-term 
aggregate exposure takes into account 
short-term residential exposure plus 
chronic exposure to food and water 
(considered to be a background 
exposure level). 

Glyphosate is currently registered for 
uses that could result in short-term 
residential exposure, and the Agency 
has determined that it is appropriate to 
aggregate chronic exposure through food 
and water with short-term residential 
exposures to glyphosate. 

Using the exposure assumptions 
described in this unit for short-term 
exposures, EPA has concluded the 
combined short-term food, water, and 
residential exposures result in aggregate 
MOEs of 2,000 for the general U.S. 
population and 450 for children 1–2 
years old. Because EPA’s level of 
concern for glyphosate is a MOE of 100 
or below, these MOEs are not of 
concern. 

4. Intermediate-term risk. 
Intermediate-term aggregate exposure 
takes into account intermediate-term 
residential exposure plus chronic 
exposure to food and water (considered 
to be a background exposure level). 

Glyphosate is currently registered for 
uses that could result in intermediate- 
term residential exposure to children 1– 
2 years old, and the Agency has 
determined that it is appropriate to 
aggregate chronic exposure through food 
and water with intermediate-term 
residential exposures to glyphosate. 

Using the exposure assumptions 
described in this unit for intermediate- 
term exposures, EPA has concluded that 
the combined intermediate-term food, 
water, and residential exposures result 
in an aggregate MOE of 770 for children 
1–2 years old, the population subgroup 
of concern. Because EPA’s level of 
concern for glyphosate is a MOE of 100 
or below, these MOEs are not of 
concern. 

5. Aggregate cancer risk for U.S. 
population. Based on the lack of 
evidence of carcinogenicity in two 
adequate rodent carcinogenicity studies, 
glyphosate is not expected to pose a 
cancer risk to humans. 

6. Determination of safety. Based on 
these risk assessments, EPA concludes 
that there is a reasonable certainty that 
no harm will result to the general 
population or to infants and children 
from aggregate exposure to glyphosate 
residues. 

IV. Other Considerations 

A. Analytical Enforcement Methodology 

Adequate enforcement methodology 
(high-performance liquid 
chromatography (HPLC)) is available to 
enforce the tolerance expression. 

The method may be requested from: 
Chief, Analytical Chemistry Branch, 
Environmental Science Center, 701 
Mapes Rd., Ft. Meade, MD 20755–5350; 
telephone number: (410) 305–2905; 

email address: 
residuemethods@epa.gov. 

B. International Residue Limits 
In making its tolerance decisions, EPA 

seeks to harmonize U.S. tolerances with 
international standards whenever 
possible, consistent with U.S. food 
safety standards and agricultural 
practices. EPA considers the 
international maximum residue limits 
(MRLs) established by the Codex 
Alimentarius Commission (Codex), as 
required by FFDCA section 408(b)(4). 
The Codex Alimentarius is a joint 
United Nations Food and Agriculture 
Organization/World Health 
Organization food standards program, 
and it is recognized as an international 
food safety standards-setting 
organization in trade agreements to 
which the United States is a party. EPA 
may establish a tolerance that is 
different from a Codex MRL; however, 
FFDCA section 408(b)(4) requires that 
EPA explain the reasons for departing 
from the Codex level. 

The Codex has established MRLs for 
glyphosate in or on cotton seed at 40 
ppm, sunflower seed at 7 ppm, and rape 
seed at 20 ppm. The MRL for cotton 
seed is the same as the oilseed crop 
group tolerance and the MRL for rape 
seed is the same as the canola seed 
tolerance being established by this 
document. Based on the oilseed residue 
data, harmonization with the Codex 
sunflower seed tolerance is not possible. 

C. Revisions to Petitioned-For 
Tolerances 

The Agency has revised the 
petitioned-for tolerances as follows: 

The proposed increase in tolerance for 
vegetables, root and tuber, group 1, 
except sugar beet from 0.2 ppm to 6 
ppm cannot be done at this time due to 
inadequate residue data. Instead, the 
Agency is establishing individual 
tolerances for carrot at 5.0 ppm and 
sweet potato at 3.0 ppm and modifying 
the existing tolerance on vegetables, root 
and tuber, group 1, except sugar beet at 
0.20 ppm to read as ‘‘vegetables, root 
and tuber, group 1, except sugar beet, 
carrot, and sweet potato.’’ 

The petition requested a tolerance at 
40 ppm on the oilseed group 20. In 
order to maintain harmonization with 
both Canada and Codex the Agency is 
establishing a tolerance on the oilseed 
crop group 20, except canola at 40 ppm 
and is maintaining the existing canola 
seed tolerance at 20 ppm. 

The petition requested that the 
current tolerance for vegetable, fruiting, 
group 8 be updated to the new 
vegetable, fruiting, group 8–10. Okra is 
part of the new crop group, however, 
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and the currently established tolerance 
in or on crop group 8 is 0.1 ppm, 
whereas the okra tolerance is 0.5 ppm. 
Due to this difference, the Agency is 
updating crop group 8 to read 
‘‘vegetable, fruiting, group 8–10, except 
okra’’ and maintaining the existing okra 
tolerance at 0.5 ppm. 

Lastly, several of the tolerance values 
on the crop group conversions are being 
revised to reflect Agency policy 
concerning significant figures. 

V. Conclusion 
Therefore, tolerances are established 

for residues of glyphosate N- 
(phosphonomethyl) glycine in or on the 
raw agricultural commodity teff, forage 
at 100 ppm; teff, hay at 100 ppm; 
oilseeds, group 20, except canola at 40 
ppm; vegetable, root and tuber, group 1, 
except carrot, sweet potato, and sugar 
beet at 0.20 ppm; carrot at 5.0 ppm; 
sweet potato at 3.0 ppm; vegetable, bulb, 
group 3–07 at 0.20 ppm; vegetable, 
fruiting, group 8–10 (except okra) at 
0.10 ppm; fruit, citrus, group 10–10 at 
0.50 ppm; fruit, pome, group 11–10 at 
0.20 ppm; and berry and small fruit, 
group 13–07 at 0.20 ppm. 

In addition, due to the establishment 
of the tolerances in this document, the 
following tolerances are being removed 
as unnecessary: Vegetables, root and 
tuber, crop group 1, except sugar beet; 
vegetable, bulb, group 3; vegetable, 
fruiting, group 8; fruit, citrus, group 10; 
fruit, pome, group 11; berry group 13; 
borage, seed; cotton, undelinted seed; 
crambe, seed; flax, meal; flax, seed; 
jojoba seed; lesquerella, seed; 
meadowfoam, seed; mustard seed; 
rapeseed, seed; safflower, seed; sesame, 
seed; sunflower, seed; cranberry; grape; 
juneberry; kiwifruit; lingonberry; salal; 
and strawberry. 

VI. Statutory and Executive Order 
Reviews 

This final rule establishes tolerances 
under FFDCA section 408(d) in 
response to a petition submitted to the 
Agency. The Office of Management and 
Budget (OMB) has exempted these types 
of actions from review under Executive 
Order 12866, entitled ‘‘Regulatory 
Planning and Review’’ (58 FR 51735, 
October 4, 1993). Because this final rule 
has been exempted from review under 
Executive Order 12866, this final rule is 
not subject to Executive Order 13211, 
entitled ‘‘Actions Concerning 
Regulations That Significantly Affect 
Energy Supply, Distribution, or Use’’ (66 
FR 28355, May 22, 2001) or Executive 
Order 13045, entitled ‘‘Protection of 
Children from Environmental Health 
Risks and Safety Risks’’ (62 FR 19885, 
April 23, 1997). This final rule does not 

contain any information collections 
subject to OMB approval under the 
Paperwork Reduction Act (PRA) (44 
U.S.C. 3501 et seq.), nor does it require 
any special considerations under 
Executive Order 12898, entitled 
‘‘Federal Actions to Address 
Environmental Justice in Minority 
Populations and Low-Income 
Populations’’ (59 FR 7629, February 16, 
1994). 

Since tolerances and exemptions that 
are established on the basis of a petition 
under FFDCA section 408(d), such as 
the tolerance in this final rule, do not 
require the issuance of a proposed rule, 
the requirements of the Regulatory 
Flexibility Act (RFA) (5 U.S.C. 601 et 
seq.), do not apply. 

This final rule directly regulates 
growers, food processors, food handlers, 
and food retailers, not States or tribes, 
nor does this action alter the 
relationships or distribution of power 
and responsibilities established by 
Congress in the preemption provisions 
of FFDCA section 408(n)(4). As such, 
the Agency has determined that this 
action will not have a substantial direct 
effect on States or tribal governments, 
on the relationship between the national 
government and the States or tribal 
governments, or on the distribution of 
power and responsibilities among the 
various levels of government or between 
the Federal Government and Indian 
tribes. Thus, the Agency has determined 
that Executive Order 13132, entitled 
‘‘Federalism’’ (64 FR 43255, August 10, 
1999) and Executive Order 13175, 
entitled ‘‘Consultation and Coordination 
with Indian Tribal Governments’’ (65 FR 
67249, November 9, 2000) do not apply 
to this final rule. In addition, this final 
rule does not impose any enforceable 
duty or contain any unfunded mandate 
as described under Title II of the 
Unfunded Mandates Reform Act of 1995 
(UMRA) (2 U.S.C. 1501 et seq.). 

This action does not involve any 
technical standards that would require 
Agency consideration of voluntary 
consensus standards pursuant to section 
12(d) of the National Technology 
Transfer and Advancement Act of 1995 
(NTTAA) (15 U.S.C. 272 note). 

VII. Congressional Review Act 

Pursuant to the Congressional Review 
Act (5 U.S.C. 801 et seq.), EPA will 
submit a report containing this rule and 
other required information to the U.S. 
Senate, the U.S. House of 
Representatives, and the Comptroller 
General of the United States prior to 
publication of the rule in the Federal 
Register. This action is not a ‘‘major 
rule’’ as defined by 5 U.S.C. 804(2). 

List of Subjects in 40 CFR Part 180 

Environmental protection, 
Administrative practice and procedure, 
Agricultural commodities, Pesticides 
and pests, Reporting and recordkeeping 
requirements. 

Dated: April 19, 2013. 
Daniel J. Rosenblatt, 
Acting Director, Registration Division, Office 
of Pesticide Programs. 

Therefore, 40 CFR chapter I is 
amended as follows: 

PART 180—[AMENDED] 

■ 1. The authority citation for part 180 
continues to read as follows: 

Authority: 21 U.S.C. 321(q), 346a and 371. 

■ 2. In § 180.364: 
■ a. Add alphabetically to the table in 
paragraph (a)(1) the following 
commodities. 
■ b. Remove from the table in paragraph 
(a)(1), the commodities berry group 13; 
borage, seed; cotton, undelinted seed; 
crambe, seed; cranberry; flax, meal; flax, 
seed; fruit, citrus, group 10; fruit, pome, 
group 11; grape; jojoba seed; juneberry; 
kiwifruit; lesquerella, seed; lingonberry; 
meadowfoam, seed; mustard seed; 
rapeseed, seed; safflower, seed; salal; 
sesame, seed; strawberry; sunflower, 
seed; vegetable, bulb, group 3; vegetable, 
fruiting, group 8; vegetable, root and 
tuber, group 1, except sugar beet. 

The additions read as follows: 

§ 180.364 Glyphosate; tolerances for 
residues. 

(a) General. (1) * * * 

Commodity Parts per 
million 

* * * * * 
Berry and small fruit, group 

13–07 .............................. 0 .20 

* * * * * 
Carrot .................................. 5 .0 

* * * * * 
Fruit, citrus, group 10–10 ... 0 .50 
Fruit, pome, group 11–10 ... 0 .20 

* * * * * 
Oilseeds, group 20, except 

canola .............................. 40 

* * * * * 
Sweet potato ....................... 3 .0 

* * * * * 
Teff, forage ......................... 100 

* * * * * 
Teff, hay .............................. 100 
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Commodity Parts per 
million 

* * * * * 
Vegetable, bulb, group 3– 

07 .................................... 0 .20 

* * * * * 
Vegetable, fruiting, group 

8–10 (except okra) .......... 0 .10 

Commodity Parts per 
million 

* * * * * 
Vegetables, root and tuber, 

group 1, except carrot, 
sweet potato, and sugar 
beet ................................. 0 .20 

* * * * * 

* * * * * 
[FR Doc. 2013–10316 Filed 4–30–13; 8:45 am] 
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1.0 Introduction 

1.1 Background 
 
Glyphosate is a non-selective, phosphonomethyl amino acid herbicide registered to control 
weeds in various agricultural and non-agricultural settings.  The herbicide acts by inhibiting the 
5-enolpyruvylshikimate-3-phosphate synthase (EPSPS) enzyme, which is not present in 
mammalian systems.  Glyphosate was initially registered in 1974.  Since then, several human 
health analyses have been completed for glyphosate.  In 1986, EPA issued the Glyphosate 
Registration Standard which updated the agency’s toxicity database for this compound.  In 1993, 
EPA issued the registration eligibility decision (RED) that indicated that glyphosate was eligible 
for re-registration.   
 
Currently, glyphosate is undergoing Registration Review1, a program where all registered 
pesticides are reviewed at least every 15 years as mandated by the Federal Insecticide, Fungicide, 
and Rodenticide Act (FIFRA).  The initial docket opening for glyphosate occurred in 2009 with 
the publication of the human health scoping document and preliminary work plan2.  As part of 
this process, the hazard and exposure of glyphosate are reevaluated to determine its potential risk 
to human and environmental health.  Risks are assessed using current practices and policies to 
ensure pesticide products can still be used safely.  Registration Review also allows the agency to 
incorporate new science.  For human health risk assessment, both non-cancer and cancer effects 
are evaluated for glyphosate and its metabolites, aminomethylphosphonic acid (AMPA) and N-
acetyl-glyphosate; however, this document will focus on the cancer effects only.  EPA expects to 
complete its complete human health risk assessment in 2017 that will include an assessment of 
risk from anticipated exposures resulting from registered uses of glyphosate in residential and 
occupational settings. 
 

1.2 Evaluation of Carcinogenic Potential 
 
Since its registration, the carcinogenic potential of glyphosate has been evaluated by EPA several 
times.  In 1985, the initial peer review of glyphosate was conducted in accordance with the 
Proposed Guidelines for Carcinogen Risk Assessment.  The agency classified glyphosate as a 
Group C chemical (Possible Human Carcinogen), based on the presence of kidney tumors in 
male mice.  In 1986, the agency requested that the FIFRA Scientific Advisory Panel (SAP) 
evaluate the carcinogenic potential of glyphosate.  The panel determined that the data on renal 
tumors in male mice were equivocal (only an increase in adenomas was observed and the 
increase did not reach statistical significance).  As a result, the panel recommended a Group D 
chemical classification (Not Classifiable as to Human Carcinogenicity) for glyphosate and 
advised the agency to issue a data call-in notice for further studies in rats and/or mice to clarify 
the unresolved questions (FIFRA SAP Report, 1986)3.   
                                                 
1 Additional information on the Registration Review process can be found at: https://www.epa.gov/pesticide-
reevaluation/registration-review-process 
2 Documents of the Registration Review can be found in the public docket at: EPA-HQ-OPP-2009-0361, accessible 
at www.regulations.gov. 
3 Review available at: http://www.epa.gov/pesticides/chem_search/cleared_reviews/csr_PC-103601_24-Feb-
86_209.pdf  
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With the submission of two rat carcinogenicity studies following this data call-in, a second peer 
review was conducted in 1991 by the agency’s Carcinogenicity Peer Review Committee (CPRC) 
to incorporate the new data.  In accordance with the agency’s 1986 Draft Guidelines for 
Carcinogen Risk Assessment, the CPRC classified glyphosate as a Group E Chemical:  
“Evidence of Non-Carcinogenicity for Humans” based upon lack of evidence for carcinogenicity 
in mice and rats and the lack of concern for mutagenicity (TXR# 0008897). 
 
Most recently, in September 2015, a third review was done by the Cancer Assessment Review 
Committee (CARC).  Relevant glyphosate data available to EPA at that time for glyphosate were 
reevaluated, including studies submitted by the registrant and studies published in the open 
literature.  The agency performed this evaluation in support of Registration Review in 
accordance with the 2005 Guidelines for Carcinogen Risk Assessment, classified glyphosate as 
“Not Likely to be Carcinogenic to Humans” (CARC, 2015; TXR #0057299). 
 
Recently, several international agencies have evaluated the carcinogenic potential of glyphosate.  
In March 2015, the International Agency for Research on Cancer (IARC), a subdivision of the 
World Health Organization (WHO), determined that glyphosate was a probable carcinogen 
(group 2A) (IARC, 2015).  Later, in November 2015, the European Food Safety Authority 
(EFSA) determined that glyphosate was unlikely to pose a carcinogenic hazard to humans 
(EFSA, 2015).  In May 2016, the Joint Food and Agriculture Organization (FAO)/WHO Meeting 
on Pesticide Residues (JMPR), another subdivision of the WHO, concluded that glyphosate was 
unlikely to pose a carcinogenic risk to humans from exposure through the diet (JMPR, 2016).  
Some individual countries (e.g., France, Sweden) have been moving to ban glyphosate based on 
the IARC decision, while other countries (e.g., Japan, Canada) have continued to support their 
conclusion that glyphosate is unlikely to pose a carcinogenic risk to humans. 
 
The recent peer review performed by CARC served as an initial analysis to update the data 
evaluation for glyphosate at that time.  Based on an evaluation of the studies included in the 
recent analyses by IARC, JMPR, and EFSA, the agency then became aware of additional 
relevant studies not available to EPA.  As a result, EPA also requested information from 
registrants about studies that existed, but had never been submitted to the agency.  The current 
evaluation incorporates these additional studies. In addition, the Agency conducted a systematic 
review of the open literature and toxicological databases for glyphosate by using a draft 
“Framework for Incorporating Human Epidemiologic & Incident Data in Health Risk 
Assessment”.  As such, the current evaluation also provides a more thorough evaluation than the 
2015 CARC review.  

1.3 Overview of Draft “Framework for Incorporating Human Epidemiologic & 
Incident Data in Health Risk Assessment” 
 
In 2010, OPP developed a draft “Framework for Incorporating Human Epidemiologic & Incident 
Data in Health Risk Assessment” which provides the foundation for evaluating multiple lines of 
scientific evidence in the context of understanding of the mode of action (MOA)/adverse 
outcome pathway (AOP) (U.S. EPA, 2010).  The draft framework, which includes two key 
components, problem formulation and use of the MOA/AOP pathway frameworks, was reviewed 
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favorably by the FIFRA SAP in 2010 (FIFRA SAP, 2010).  Recently, EPA has applied this 
framework to the evaluation of atrazine and chlorpyrifos4. 
 
OPP’s draft framework is consistent with updates to the World Health Organization/International 
Programme on Chemical Safety MOA/human relevance framework, which highlights the 
importance of problem formulation and the need to integrate information at different levels of 
biological organization (Meek et al., 2014).  Consistent with recommendations by the National 
Research Council (NRC) in its 2009 report on Science and Decisions, OPP’s draft framework 
describes the importance of using problem formulation at the beginning of a complex scientific 
analysis.  The problem formulation stage starts with planning dialogue with risk managers to 
identify goals for the analysis and possible risk management strategies.  This initial dialogue 
provides the regulatory context for the scientific analysis and helps define the scope of such an 
analysis.  The problem formulation stage also involves consideration of the available information 
regarding the pesticide use/usage, toxicological effects of concern, and exposure pathways and 
duration along with key gaps in data or scientific information.  Specific to glyphosate, the 
scoping document prepared for Registration Review (J. Langsdale et al., 2009) along with the 
review conducted by the CARC (CARC, 2015) represent the problem formulation analyses for 
the weight-of-evidence evaluation for carcinogenic potential.  A summary of the US exposure 
profile is provided in Section 1.4 below to provide context for interpreting the various lines of 
evidence. 
 
One of the key components of the agency’s draft framework is the use of the MOA 
framework/AOP concept (Figure 1.1) as a tool for organizing and integrating information from 
different sources to inform the causal nature of links observed in both experimental and 
observational studies.  Specifically, the modified Bradford Hill Criteria (Hill, 1965) are used to 
evaluate strength, consistency, dose response, temporal concordance and biological plausibility 
of multiple lines of evidence in a weight-of-evidence analysis. 
 

 
Figure 1.1.  Source to outcome pathway (adapted from NRC, 2007). 

                                                 
4 Chlorpyrifos Revised Human Health Risk Assessment for Registration Review; 29-DEC-2014; D424485. 
U.S. EPA 2010 SAP Background White Paper – Re-evaluation of Human Health Effects of Atrazine: Review of 
Experimental Animal and In Vitro Studies and Drinking Water Monitoring Frequency. EPA-HQ-OPP-2010-0125. 
U.S. EPA 2011 SAP Issue Paper – Re-evaluation of Human Health Effects of Atrazine: Review of Cancer 
Epidemiology, Non-cancer Experimental Animal and In Vitro Studies and Drinking Water Monitoring Frequency. 
EPA-HQ-OPP-2011-0399. 
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1.4 Summary of the Exposure Profile in the United States 
 
All pesticide products provide critical information about how to safely and legally handle and 
use pesticide products.  Pesticide labels are legally enforceable and all carry the statement “it is a 
violation of Federal law to use this product in a manner inconsistent with its labeling.”  In other 
words, the label is law.  As a result, a key function of the pesticide product label is to manage the 
potential risk from pesticides. 
 
Labeled uses of glyphosate include over 100 terrestrial food crops as well as other non-
agricultural sites, such as greenhouses, aquatic areas, and residential areas.  It is also registered 
for use on glyphosate-resistant (transgenic) crop varieties such as corn, soybean, canola, cotton, 
sugar beets, and wheat.  Registered tolerances in the United States include residues of the parent 
compound glyphosate and N-acetyl-glyphosate, a metabolite found in/on glyphosate-tolerant 
crops5. 
 
Dietary (food and water) exposures are anticipated from applications to crops.  Since there are 
registered uses of glyphosate that may be used in residential settings, residential handlers may be 
exposed to glyphosate during applications.  Exposures may also occur from entering non-
occupational areas that have been previously treated with glyphosate.  Occupational/commercial 
workers may be exposed to glyphosate while handling the pesticide prior to application (mixing 
and/or loading), during application, or when entering treated sites.  The agency considers all of 
the anticipated exposure pathways as part of their evaluation for human health. 
 
Oral exposure is considered the primary route of concern for glyphosate.  Oral absorption has 
been shown to be relatively low for glyphosate (~30% of administered doses) with negligible 
accumulation in tissues and rapid excretion (primarily unchanged parent) via the urine.  Due to 
its low vapor pressure, inhalation exposure to glyphosate is expected to be minimal.  Dermal 
penetration has also been shown to be relatively low for human skin (<1%) indicating dermal 
exposure will only contribute slightly to a systemic biological dose.  Furthermore, in route-
specific inhalation and dermal toxicity studies, no adverse effects were observed.  This all 
suggests that there is low potential for a sustainable biological dose following glyphosate 
exposure. 
 
In residential/non-occupational settings, children 1-2 years old are considered the most highly 
exposed subpopulation with oral exposures from dietary (food and water) ingestion and 
incidental oral ingestion (e.g., hand-to-mouth activities) in treated areas.  There is also potential 
for dermal exposures in previously treated areas.  Using HED’s standard exposure assessment 
methodologies which are based on peer-reviewed and validated exposure data and models6, a 
high-end estimate of combined exposure for children 1-2 years old is 0.47 mg/kg/day (see 
Appendix E).   
 

                                                 
5 All currently registered tolerances for residues of glyphosate can be found in the Code of Federal Regulations (40 
CFR §180.364). 
6 Available: http://www2.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-
residential-pesticide 
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At the time of initial registration (1974), total use of glyphosate in the United States was 
approximately 1.4 million pounds (Benbrook, 2016).  In 1995, total use of glyphosate increased 
to approximately 40 million pounds with agriculture accounting for 70% of use.  With the 
introduction of transgenic crop varieties in the United States circa 1996, (such as soybean, 
cotton, and corn) use of glyphosate increased dramatically (Green and Owen, 2011), and in 2000 
the total use of glyphosate in the United States was approximately 98.5 million pounds.  By 
2014, total annual use of glyphosate was approximately 280-290 million pounds (based on 
Benbrook, 2016 and industry proprietary data accessible to EPA) with agriculture accounting for 
90% of use.  Although glyphosate use has continuously increased up to 2012, the stabilization of 
glyphosate usage in recent years is due to the increase in a number of glyphosate-resistant weed 
species, starting with rigid ryegrass identified in California in 1998 and currently totaling 16 
different weed species in the United States as of March 2016.  Figure 1.2 below provides a visual 
representation of the increased agricultural use of glyphosate in the United States using 
proprietary market research data from 1987-2014. 
 
The increased use of glyphosate may be partly attributed to an increase in the number of farmers 
using glyphosate; however, it is more likely that individuals already using glyphosate increased 
their use and subsequent exposure.  With the introduction of transgenic crop varieties, glyphosate 
use shifted from pre-emergent to a combination of pre- and post-emergent applications.  
Additionally, application rates increased in some instances and more applications were allowed 
per year (2-3 times/year).  Maps from the United States Geological Survey (USGS) displaying 
glyphosate use in the United States indicate that although use has drastically increased since 
1994, areas treated with glyphosate for agricultural purposes appear to be approximately the 
same over time (Figures 1.3-1.4).  The introduction of transgenic crops in some cases led to a 
shift in crops grown on individual farms, such that more acreage within the farm would be 
dedicated to growing the glyphosate-tolerant crops replacing other crops.  In addition, during the 
2000s there was also an increase in growing corn for ethanol production, which could also have 
resulted in increased acreage dedicated glyphosate-tolerant corn.   
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Figure 1.2.  Glyphosate agricultural usage (pounds applied annually) from 1987- 2014. Boxes indicate years when 
glyphosate-resistant crops were introduced.  Source: Proprietary Market Research Data (1987 – 2014). 
 

 
Figure 1.3. Map of estimated agricultural use for glyphosate in 1994 from USGS 
(http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=1994&map=GLYPHOSATE&hilo=H) 
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Figure 1.4. Map of estimated agricultural use for glyphosate in 2014 from USGS 
(http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=2014&map=GLYPHOSATE&hilo=H) 
 
The potential exposure to occupational handlers is dependent on the formulation, specific task 
(mixer, loader, and/or applicator), rate of application, and acreage treated.  Using HED’s 
standard occupational exposure assessment methodologies which are based on peer-reviewed 
and validated exposure data and models7, mixer/loaders result in the highest potential exposure 
estimates.  Assuming no personal protective equipment (PPE), exposure estimates for 
mixer/loaders range from 0.03-7 mg/kg/day using the maximum application rate for high acreage 
agricultural crops (6 lb ai/acre)8.  For applicators, exposure would be lower with estimates 
ranging from 0.02-0.03 mg/kg/day using the same application rate and acreage. 
 
The maximum potential exposures from currently registered uses of glyphosate in residential and 
occupational settings in the United States are used in the current evaluation to aid in the 
determination of whether findings in laboratory studies are relevant for human health risk 
assessment.  In Sections 4.0 and 5.0, descriptions are provided for animal carcinogenicity and 
genotoxicity studies, respectively.  Results from these studies, particularly those administering 
high doses, are put into context with the human exposure potential in the United States.   
 

                                                 
7 Available: https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-
exposure-data 
8 Based on use information provided by the Joint Glyphosate Task Force for the following end-use products: EPA 
Registration Nos.: 100-1182, 228-713, 524-343, 524-475, 524-537, 524-549, 524-579, 4787-23, and 62719-556. 
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1.5 Organization of this Document 
 
In this analysis of the human carcinogenic potential of the active ingredient glyphosate, the 
agency has performed a comprehensive analysis of available data from submitted guideline 
studies and the open literature.  This includes epidemiological, animal carcinogenicity, and 
genotoxicity studies.  Consistent with the 2010 draft framework, the agency has evaluated these 
multiple lines of evidence and conducted a weight-of-evidence analysis.  Although there are 
studies available on glyphosate-based pesticide formulations, the agency is soliciting advice from 
the FIFRA SAP on this evaluation of human carcinogenic potential for the active ingredient 
glyphosate only at this time.  The remainder of this document is organized by the following: 
 

• Section 2.0 Systematic Review & Data Collection Methods provides a description of 
methods used to compile all relevant studies used in the current evaluation.  

• Section 3.0 Data Evaluation of Epidemiology describes the available epidemiological 
studies, evaluates relevant studies for study quality, and discusses reported effect 
estimates. 

• Section 4.0 Data Evaluation of Animal Carcinogenicity Studies provides a description 
and evaluation of the available animal carcinogenicity studies for glyphosate.   

• Section 5.0 Data Evaluation of Genetic Toxicity summarizes and discusses the various 
genotoxicity assays that have been tested with glyphosate. 

• Section 6.0 Data Integration & Weight of Evidence Analysis Across Multiple Lines of 
Evidence integrates available data discussed in Sections 3.0-5.0 to consider concepts, 
such as strength, consistency, dose response, temporal concordance and biological 
plausibility in a weight-of-evidence analysis.  This section also provides discussion of the 
data in the context of cancer descriptors provided in the 2005 Guidelines for Carcinogen 
Risk Assessment. 

• Section 7.0 Collaborative Research Plan for Glyphosate and Glyphosate Formulations 
provides a discussion of planned research that is intended to evaluate the role of 
glyphosate in product formulations and the differences in formulation toxicity.   
 

2.0 Systematic Review & Data Collection 
 
In recent years, the National Academy of Sciences National Research Council (NRC) has 
encouraged the agency to move towards systematic review processes to enhance the transparency 
of scientific literature reviews that support chemical-specific risk assessments to inform 
regulatory decision making (NRC, 2011).  The NRC defines systematic review as “a scientific 
investigation that focuses on a specific question and uses explicit, pre-specified scientific 
methods to identify, select, assess, and summarize the findings of similar but separate studies" 
(NRC, 2014).  Consistent with NRC’s recommendations, EPA’s Office of Chemical Safety and 
Pollution Prevention (OCSPP) is currently developing systematic review policies and 
procedures.  In short, OCSPP employs “fit for purpose” systematic reviews that rely on standard 
methods for collecting, evaluating, and integrating the scientific data supporting the agency’s 
decisions.  The concept of fit for purpose implies that a particular activity or method is suitable 
for its intended use.  Inherent in this definition is the concept that one size does not fit all 
situations and thus flexibility is allowed.  However, it is notable that with flexibility comes the 
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importance of transparency of documented processes; including the importance of transparency 
and clarity in approaches to data collection, evaluation, and integration.  These are described 
throughout the document with data collection in Sections 2.1.1-2.1.2, evaluation in Sections 3-5, 
and integration in Section 6. 
 
As a result, more recent evaluations are starting to reflect this progression in the agency’s 
process.  Similar to the draft framework for incorporating human epidemiologic and incident 
data, systematic review begins with a problem formulation to determine the scope and purpose of 
the search.  Studies are considered based on their relevance to answer specific questions and 
those studies deemed relevant are then further considered for their usefulness in risk assessment. 
 
The agency strives to use high-quality studies when evaluating the hazard potential of pesticidal 
chemicals and considers a broad set of data during this process.  This includes registrant 
generated studies required under FIFRA, as well as peer-reviewed scientific journals and other 
sources, such as other governments and academia.  A wide range of potential adverse effects are 
assessed using acute, subchronic, chronic, and route-specific studies; predominately from studies 
with laboratory animals, in addition to epidemiologic and human incident data.  All studies are 
thoroughly reviewed to ensure appropriate conduct and methodologies are utilized, and that 
sufficient data and details are provided.  In this way, hazards are identified and potential risks 
characterized to ensure that decisions are informed by the best science available.  

2.1 Data Collection: Methods & Sources 
 
Data were collected by searching the open literature (Section 2.1.1) and other publicly available 
sources (e.g., recent internal reviews, evaluations by other organizations) (Section 2.1.2).  
Internal databases were also searched for submitted studies conducted according to Organization 
for Economic Cooperation and Development (OECD) test guidelines, OCSPP harmonized test 
guidelines, and other pesticide test guidelines (OPP guidelines) (Section 2.1.2).    
 
It should be noted that glyphosate is primarily manufactured as various salts with cations, such as 
isopropylamine, ammonium, or sodium.  These salts are derivatives of the active substance 
glyphosate and increase the solubility of technical-grade glyphosate acid in water.  All of these 
forms were considered for the current evaluation. 

2.1.1 Open Literature Search 
  
As part of the evaluation of the human carcinogenic potential of glyphosate, the literature review 
described here uses concepts consistent with fit for purpose systematic review, such as detailed 
tracking of search terms and which literature have been included or excluded.  The primary goal 
of the literature search was to identify relevant and appropriate open literature studies that had 
the potential to inform the agency on the human carcinogenic potential of glyphosate.  Therefore, 
non-mammalian studies were not considered, and several terms were used in the search string in 
an attempt to exclude non-mammalian studies. 
 
To obtain literature studies, OPP worked with EPA librarians to conduct searches in PubMed, 
Web of Science, and Science Direct.  A search was conducted on May 6, 2016 in PubMed and 
Web of Science using the following search string to yield 141 and 225 results, respectively: 
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((glyphosate OR "1071-83-6" OR roundup OR "N-(Phosphonomethyl)glycine") AND 
(aneuploid* OR chromosom* OR clastogenic* OR "DNA damag*" OR "DNA adduct*" OR 
genome* OR genotoxic* OR micronucle* OR cancer* OR carcinogen* OR oncogenic* OR 
mutagen* OR cytotoxic* OR tumor* OR tumour* OR malignanc* OR neoplasm* OR *oma)) 
NOT (fish* OR frog* OR tadpole* OR insect* OR eco* OR amphibian* OR reptil* OR 
invertebrate* OR fly OR flies OR aquatic OR bird* OR aqueous OR water OR yeast* OR worm* 
OR earthworm* OR bacteria* OR lichen OR resist* OR "herbicide resist") 

 
Due to differences with using Science Direct, the search string was slightly changed.  This search 
was also conducted on May 6, 2016 and yielded 459 results: 
 

((glyphosate OR "1071-83-6" OR roundup OR "N-(Phosphonomethyl)glycine") AND 
(aneuploid* OR chromosom* OR clastogenic* OR (DNA pre/2 (damag* OR adduct*)) OR 
genome* OR genotoxic* OR micronucle* OR cancer* OR carcinogen* OR oncogenic* OR 
mutagen* OR cytotoxic* OR tumor* OR tumour* OR malignanc* OR neoplasm* OR *oma)) 
AND NOT (eco* OR fish* OR frog* OR tadpole* OR invertebrate* OR bird* OR insect* OR fly 
OR flies OR amphibian* OR reptil* OR yeast* OR aquatic OR aqueous OR water OR worm* 
OR earthworm* OR bacteria* OR lichen OR resist* OR "herbicide resist”) 

 
After cross-referencing the results obtained from the three open literature searches for duplicates, 
a total of 735 individual articles were obtained (Appendix A) and one additional study (Alvarez-
Moya et al., 2014) not identified in the search was added to this list for a total of 736 individual 
articles.  All of the studies were evaluated to determine if the study would be considered relevant 
to the issue of concern (i.e., human carcinogenic potential of glyphosate).  Many of the articles 
were not considered to be within the scope of the search or not considered relevant in general 
(658 articles).  Additionally, 27 articles were not appropriate due to the type of article (i.e., 
correspondence, abstract only, not available in English, retraction).  Of the 51relevant articles, 42 
were used in the current evaluation (31 genotoxicity, 9 epidemiological, and 2 animal 
carcinogenicity).  Three articles also reported on the potential of glyphosate and its metabolites 
to be developed into therapeutic drugs for cancer treatment.  The remaining 6 articles evaluated 
effects on glyphosate or glyphosate formulations on cellular processes, mostly focusing on 
epidermal cells, and were not considered informative for the current evaluation. 

2.1.2 Studies Submitted to the Agency 
 
For all pesticides, there are toxicology data requirements that must be submitted to the agency 
for registration.  These studies, defined under the 40 CFR Part 158 Toxicology Data 
Requirements, provide information on a wide range of adverse health outcomes, routes of 
exposure, exposure durations, species, and lifestages.  They typically follow OECD, OCSPP, or 
OPP accepted protocols and guidelines, which ease comparisons across studies and chemicals.  
The toxicological databases for glyphosate9 were reviewed and all relevant animal, genotoxicity, 
and metabolism studies were collected for consideration.   
 

                                                 
9 Glyphosate pesticide chemical (PC) codes: 103601, 103603, 103604, 103605, 103607, 103608, 103613, 128501, 
and 417300. 



 

Page 22 of 227 
 

Several resources were used to ensure all relevant studies were included in the current 
evaluation.  The list of studies obtained from the toxicological database and the open literature 
search were cross-referenced with recent internal reviews (CARC, 2015; S. Recore et al., 2014).  
This list was also cross-referenced with review articles from the open literature [Chang and 
Delzell (2016), Greim et al. (2015), Kier and Kirkland (2013), Kier (2015), Mink et al. (2012), 
Schinasi and Leon (2014), and Williams et al. (2000)]10.  EPA requested studies from registrants 
that were not previously available to the EPA.  As a result, numerous studies were subsequently 
submitted to the agency.  Study reports for one animal carcinogenicity study and 17 genotoxicity 
studies, were not available to the agency and have been noted in the relevant sections below.  For 
these studies, data and study summaries provided in Greim et al. (2015) and Kier and Kirkland 
(2013) were relied upon for the current evaluation. 

2.2 Evaluation of Relevant Studies 
 
Studies submitted to the agency are evaluating based on OECD, OCSPP, or OPP test guideline 
requirements to determine whether studies are acceptable for use in risk assessment.  In the 
current evaluation, animal carcinogenicity, genotoxicity, and metabolism studies located in the 
internal databases with access to full study reports were evaluated in this manner.  Those 
classified as unacceptable were noted and subsequently excluded from the current evaluation. 
 
In order to evaluate open literature studies, criteria described in the OPP guidance for 
considering and using open literature toxicity studies to support human health risk assessment 
was utilized (U.S. EPA, 2012).  This guidance assists OPP scientists in their judgement of the 
scientific quality of open literature publications.  More specifically, the document discusses how 
to screen open literature studies for journal articles/publications that are relevant to risk 
assessment, how to review potentially useful journal articles/publications and categorize them as 
to their usefulness in risk assessment, and how the studies may be used in the risk assessment.  
As with submitted studies, those deemed unacceptable were noted and subsequently excluded 
from the current evaluation. 

3.0 Data Evaluation of Epidemiology 

3.1 Introduction 
 
Epidemiological studies are valuable for risk assessment since they may provide direct evidence 
on whether human exposure to a chemical may cause cancer.  Studies of high quality and 
adequate statistical power are preferable and remove the need to account for extrapolation from 
animals to humans or extrapolation from high to low doses.  Epidemiological studies can also be 
integrated with experimental evidence when determining or clarifying the carcinogenic potential 
of a chemical for risk assessment.  The key considerations in evaluating epidemiologic studies 
are study design, exposure assessment, outcome assessment, confounding control, statistical 
analyses, and risk of other bias. 
 

                                                 
10 All review articles, except Schinasi and Leon (2014), were funded and/or linked to Monsanto Co. or other 
registrants. 
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OPP routinely evaluates the available epidemiological literature.  As part of Registration Review 
of glyphosate, an evaluation was initially conducted in 2014 (S. Recore et al., 2014) and 
subsequently another evaluation was performed in 2015 (CARC, 2015).  The 2015 evaluation 
began with the epidemiological studies previously identified in the 2014 evaluation and included 
three additional studies that were not included in the 2014 evaluation.  These studies were 
identified in review articles, included in the evaluation by IARC (2015), or were published since 
the 2014 OPP evaluation.  Both the 2014 and 2015 OPP evaluations considered the design and 
overall quality of the epidemiological studies; however, formal study quality evaluations and 
rankings were not conducted.  In the current review, all of the studies in the 2015 report, as well 
as additional epidemiological articles identified from a comprehensive search and cross-
referencing with available resources as described under Section 2.0, were considered in the 
current evaluation, which totaled 58 epidemiological studies.  The following sections provide a 
description of how epidemiological studies were evaluated for study quality and subsequent 
overall rankings, a summary of relevant studies, and a discussion of the overall results. 

3.2 Considerations for Study Quality Evaluation and Scope of Assessment 
 
This section summarizes how specific study characteristics were factored into the determination 
of a study’s overall quality category.  It should be noted that these study quality considerations 
are specific to the issue of concern (i.e., carcinogenic potential of glyphosate).  These 
considerations are considered ‘fit-for-purpose’ under this context and could differ in another 
regulatory or scientific context.  Although the basic concepts apply broadly, the study quality 
considerations are tailored specifically to studies investigating the association between 
glyphosate exposure and cancer outcomes.  As with all research studies, the design elements of 
an epidemiological study have potential impacts on study quality and relevance to the research 
question under investigation.  Each study was, therefore, judged to be of high, moderate, or low 
quality in each of the following six domains affecting study quality: study design, exposure 
assessment, outcome assessment, confounder control, statistical analysis, and susceptibility to 
bias (See Section 3.2.1 for general considerations under each domain).  A similar approach was 
recently used by OPP for the evaluation of epidemiological studies for organophosphate 
pesticides (A. Lowit et al., 2015).   
 
Primary literature and associated meta-analyses evaluating the association between glyphosate 
exposure and a cancer outcome were the focus of this analysis.  Reviews were only used to 
identify individual studies that should be considered for study evaluation.  Commentaries, 
correspondence, and letters to the editor without original data were excluded.  Of the relevant 
studies identified, studies with the most complete analyses utilizing the greatest number of cases 
and controls (e.g., pooled case-control studies) were evaluated for ranking (see Appendix B for 
visual representation of these studies).  If studies did not collect exposure information on 
glyphosate from individual subjects, did not assess an outcome (e.g., biomonitoring studies), 
and/or did not provide a quantitative measure of an association between glyphosate and a cancer 
outcome, then these studies were assigned a low quality ranking and were not further evaluated 
in detail (see Figure 3.1).  A similar process was used by JMPR for their identification of 
epidemiological studies for evaluating the carcinogenic potential of glyphosate and two other 
pesticides (JMPR, 2016). 
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Figure 3.1.  Study evaluation process for epidemiological studies. 
 

3.2.1 Study Designs 
 

In judging an individual study’s contribution to the strength of evidence in the epidemiologic 
literature base, the following general hierarchy of observational study designs was considered 
(from most to least preferred):  prospective cohort study (including nested case-control studies), 
case-control study, and cross-sectional study.  It is important to note, however, that this hierarchy 
of study designs reflects the potential for the collection of high quality information (related to 
exposure, outcome, confounders, and effect modifiers) and potential for efficient and valid 
estimation of the true association.  Thus, in deliberating on quality, care has been taken to 
consider the circumstances and particulars of each individual study to consider whether the study 
was well conducted independent of the type of study design.   
 
The study designs used in the epidemiological literature reviewed were analytical and descriptive 
studies.  Cohort and case-control study designs are analytical studies used to evaluate relative 
incidence of health and disease outcomes by exposure status.  Cross-sectional and ecological 
studies are generally considered descriptive or hypothesis-generating study designs; however, 
they can also be used to test hypotheses regarding prevalence of health outcomes and, under 
certain conditions, incidence as well. 
 

Table 3.1.  Epidemiological Study Quality Considerationsa. 
Parameter High Score Moderate Score Low Score 

Study Design Cohort Case-control Cross-sectional/Ecological 
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Table 3.1.  Epidemiological Study Quality Considerationsa. 
Parameter High Score Moderate Score Low Score 

Exposure Assessment 

Questionnaire and/or 
interview answered by 
subjects for chemical-
specific exposure  

Questionnaire and/or 
interview for chemical-
specific exposure answered 
by subjects or proxy 
individuals  

Low-quality questionnaire 
and/or interview; information 
collected for groups of 
chemicals rather than 
chemical-specific; no 
chemical-specific exposure 
information collected;  
ever/never use of pesticides 
in general evaluated 

Outcome Assessment 

State or National registries, 
physicians, and/or special 
surveillance programs with 
cases verified by 
histopathological evaluation 
for tumors; appropriate 
consideration of prevalent vs. 
incident cases; analysis by 
valid method specific for 
biomarkers 

State or National registries, 
physicians, and/or special 
surveillance programs 
without histopathological 
verification for tumors; 
analysis by assays that are 
less specific for biomarkers 
of interest 

No outcome evaluated; 
unclear/no consideration for 
whether prevalent or incident 
cases are appropriate; 
biomarker methods not 
validated  

Confounder Control 

Good control for important 
confounders related to 
cancer, standard 
confounders, and known 
confounders for glyphosate 
and cancer outcomes (e.g., 
exposure to multiple 
pesticides) through study 
design or analytic control 
with well measured co-
exposures (i.e., cumulative 
exposure) 

Moderately good control 
for confounders related to 
cancer; standard variables 
accounted for and; attempt 
to control for known 
confounders via a less 
efficient measure of co-
exposure (e.g.,  ever/never 
use) 

No adjustments for 
confounders 

Statistical Analyses 

Appropriate to study 
question and design, 
supported by relatively 
adequate sample size, 
maximal use of data, 
reported well  

Acceptable methods, 
lower/questionable study 
power  

Minimal attention to 
statistical analyses, sample 
size evidently low, 
comparison not performed or 
described clearly 

Risk of (Other) Bias 

Major sources of other 
potential biases not likely 
present, present but analyzed, 
unlikely to influence 
magnitude and direction of 
effect estimate, no/low 
potential of selection bias 

Other sources of bias 
present, acknowledged but 
not addressed in study, 
may influence magnitude 
but not direction of 
estimate, evidence of 
potential selection bias 
with low impact on effect 
estimate 

Major study biases present, 
unacknowledged or 
unaddressed in study, cannot 
exclude other explanation for 
study findings, evidence of 
selection bias with high 
potential to impact effect 
estimate 

a Overall study quality ranking based on comprehensive assessment across the parameters. 

3.2.1.1 Analytical Studies 
 
 (1) Cohort Study 
 



 

Page 26 of 227 
 

In a typical cohort study, such as the Agricultural Health Study (AHS), individuals are classified 
according to exposure status (i.e., presence, absence, or magnitude of exposure) and then 
followed over time to quantify and compare the development (i.e., incidence) of the health 
outcome of interest by exposure group.  Conceptually, the non-exposed comparison group in a 
cohort study provides an estimate of the incidence of the outcome among the exposed, had they, 
counter-to-fact, not been exposed.  Apart from chance variations, a valid cohort study comparing 
exposed individuals to non-exposed individuals provides an estimate of the relative risk (or rate) 
of the disease associated with exposure.  Ideally, the exposed and non-exposed groups are 
exchangeable, in the sense that switching the exposed to non-exposed, and non-exposed to 
exposed would yield the same measure of association (e.g., relative risk).  If this were the case 
then, apart from chance, a cohort study would yield a measure of association equivalent to that 
produced in a corresponding (intervention) study where exposure status was randomly assigned.  
 
The chief advantage of the cohort study design is that it affords the investigator the opportunity 
to avoid and/or adjust for potential biases (i.e., selection bias, information bias, and 
confounding); however, these biases may also be avoided in other well-designed study designs, 
such as a case-control study.  Cohort studies also allow for discernment of the chronological 
relationship between exposure and outcome, and can be particularly efficient for studying 
uncommon exposures.  The primary disadvantage of the cohort study design is logistical 
inefficiency with respect to the necessary time, expense, and other resources needed to conduct 
them.  Cohort studies are particularly inefficient for evaluating associations with rare outcomes 
and diseases with long induction or latency periods.  Case-control studies that are nested within a 
cohort study (nested case-control studies) share the attributes of the cohort study and may be 
more efficient.  However, when follow-up throughout the study period is incomplete, the 
potential for selection bias is increased, especially if follow-up rates are related to exposure 
status.   
 
Two sub-categories of cohort studies – prospective and retrospective – are often applied to 
distinguish between studies in which the health outcome has occurred (retrospective study), or 
has not occurred (prospective study) at the time the investigators initiate the study.  This 
distinction is important primarily as it pertains to the potential differences in the quality (e.g., 
completeness, accuracy, and precision) of information that can be ascertained by the 
investigators, and also as it relates to potential sources of bias.  Although not always true, the 
prospective study design is considered the preferable of the two, as investigators can potentially 
have more choices in determining how exposure, outcome, and covariate information is 
collected.  In a retrospective study conducted to evaluate the same hypothesis, by contrast, the 
investigators would have to rely on exposure information based on self-reporting or historical 
records.  Such reporting is subject to (human) errors in recall, however when such errors are 
uncorrelated with disease state, there can be a bias towards the null due to random exposure 
measurement error (information bias) and only when such errors are correlated with the disease 
state can there be bias away from the null.   
 

 (2) Case-Control Study 
 
In a typical case-control study, individuals are classified according to their outcome status (i.e., 
cases who have developed the outcome of interest, and controls who represent the population 
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from which the cases arise).  The relative odds of exposure are then compared between cases and 
controls.  The primary advantage of case-control studies is that they are logistically efficient 
relative to cohort studies, often being conducted at a fraction of the cost and in a fraction of the 
time as a corresponding cohort study.  Case-control studies can be used to examine associations 
between multiple exposures and a given health outcome.  They are particularly efficient for 
evaluating rare outcomes, but are inefficient for studying uncommon exposures.  An important 
point to evaluate in each case-control study is the potential for selection bias, which arises if the 
exposure distribution among the control subjects is not representative of the exposure 
distribution among the population that gave rise to the cases.  When participation rates between 
cases and controls are low or distinctly imbalanced, the potential for selection bias is increased, 
especially if participation rates are related to exposure status.  Case-control studies that rely on 
self-reported exposure measures are also potentially susceptible to information bias which could 
result in bias towards the null or away from the null.  

3.2.1.2 Descriptive Studies 
 
Cross-sectional studies are used to evaluate associations between exposure and outcome 
prevalence in a population at a single point in (or period of) time. The primary advantage of a 
cross-sectional study is logistical efficiency.  They are relatively quick and inexpensive to 
conduct, as a long period of follow-up is not required, and exposure and outcome assessments 
occur simultaneously.  Cross-sectional studies have three primary potential disadvantages:  1) 
potential difficulty in discerning the temporal relationships (i.e., whether the exposure precedes 
the outcome); 2) estimating outcome prevalence rather than incidence of the outcome; and 3) the 
possible overrepresentation of cases of the outcome with long duration relative to the average in 
the population, and often with a better prognosis.  
 
Ecological studies are used to evaluate associations between exposures and outcomes using 
population-level rather than individual-level data.  The primary advantages of ecological studies 
are related to logistical efficiency, as they often rely on pre-existing data sources and require no 
individual-level exposure, outcome, or covariate assessments.  The primary weakness of the 
ecologic study is the potential for confounding and resultant inappropriate extrapolation of 
associations observed on the aggregate-level to associations on an individual level.  The 
discrepancy that associations observed at the population level are not observed at the individual 
level is referred to as the ecological fallacy.  Semi-ecological studies are less susceptible to the 
ecological fallacy due to incorporation of individual-level data on outcomes and/or confounders.  
The quality of these studies depends on the ability of the group exposure data to represent 
individual exposure and the research question of interest. 

3.2.2 Exposure Measures 
 
As described in Section 3.2 and Figure 3.1, studies assigned a low quality ranking based on an 
initial evaluation were not further evaluated in detail.  In all of the studies included in the 
analysis that were reviewed and ranked for study quality, exposure information was collected 
from subjects and/or proxy individuals via questionnaires and/or interviews.  These exposure 
assessments typically include questions to determine the amount of direct pesticide use or to 
collect information on behaviors and conditions associated with pesticide use (e.g., occupation, 
tasks).  This type of reporting likely misclassifies actual pesticide exposure.  If conducted as part 
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of a prospective exposure assessment, these errors are likely to be non-differential with respect to 
the outcome(s) of interest.  In a retrospective assessment, the subject or proxy has knowledge of 
the outcome; therefore, these errors may be differential or non-differential.  Studies that 
exclusively used subjects rather than including proxy individuals were considered more reliable 
and given a higher weight given that the subjects would have a more accurate recollection of 
their own exposure.   

3.2.3 Outcome Measures 
 
All of the studies evaluated in detail, except one, utilized state or national cancer registries, 
physicians, and/or special surveillance programs to determine outcome status (i.e., subjects with 
or without a cancer of interest).  In several studies, the cases were also verified by 
histopathological evaluation.  Overall, outcome measures were relatively consistent across 
studies and these assessments are likely to have minimal errors.  The remaining study evaluated 
in detail (Koureas et al., 2014) assessed oxidative DNA damage rather than a type of cancer.  For 
this evaluation, the oxidation by-product 8-hydroxydeoxyguanosine (8-OHdG) was measured by 
enzyme immunoassay.  This type of assay generally exhibits low specificity.  More sensitive 
quantitative methods are available to analyze genomic DNA for 8-OHdG by high-performance 
liquid chromatography (HPLC) with electrochemical detection, gas chromatography-mass 
spectrometry (GC-MS), and HPLC tandem mass spectrometry.  Consideration of incident or 
prevalent cases should also be carried out.  By using only incident cases, there is greater 
confidence that exposures occurred prior to the development of the outcomes.  Inclusion of 
prevalent cases can lead to an over-representation of cases with a long course of disease. 

3.2.4 Confounding 
 
The degree to which confounders were controlled varied across studies.  Some studies adjusted 
for particular medical variables, while others did not.  Some standard variables, such as age, 
geographical location, and sex, were either adjusted for analytically or by matching in case-
control studies.  Several studies collected information on potential confounders; however, not all 
of these variables were evaluated or results of the evaluation were not reported.  The direction 
and magnitude for confounders are, in general, difficult to determine because they are dependent 
upon the relationship of each confounding factor with glyphosate and the cancer under 
investigation.  Several studies considered the potential for confounding from co-exposure to 
other pesticides; however, only a few reported effect estimates between glyphosate exposure and 
cancer risk adjusted for the use of other pesticides.  Given most people in the epidemiological 
studies who use pesticides occupationally will be exposed to multiple pesticides and, in some 
instances, those other pesticides were observed to be risk factors for the same cancer, this is a 
particularly important concern to address in either the study design or in the statistical analyses.  
Across numerous studies, co-exposures to other pesticides was found to be positively correlated 
with exposure to glyphosate and exposure to those other pesticides appear to increase the risk of 
some cancers.  As a result, the direction of confounding would be to inflate any true effect of 
glyphosate in the absence of statistical control.  This underlines the importance of controlling for 
co-exposures to other pesticides.   
 
For NHL, other potential confounders, such as exposure to diesel exhaust fumes, solvents, 
ultraviolet radiation, livestock, and viruses, have been identified.  Some of these are more 



 

Page 29 of 227 
 

plausible than others.  For example, occupational exposure to diesel exhaust fumes (e.g., 
McDuffie et al., 2002; Karunanayake et al. 2008; Baris et al. 2001; Maizlish et al. 1998) and 
solvents (Wang et al., 2009; Kato et al., 2005; Olsson and Brandt, 1988) are considered likely to 
increase the risk of NHL.  Agricultural workers are exposed to diesel fumes when using 
agricultural vehicles when applying pesticides, such as glyphosate, and when using heavy 
equipment during mixing, loading, and/or applying pesticides.  Agricultural workers are also 
exposed to solvents.  Solvents are often used in pesticide products to aid the delivery of the 
active ingredient and enhance efficacy.  Solvents are also used for cleaning and 
maintenance/repair of agricultural equipment used for mixing, loading, and/or applying 
pesticides.  With an association between exposure and outcome of interest, it is reasonable to 
consider diesel exhaust fumes and solvents as probable confounders; however, neither of these 
factors were accounted for in any of the studies evaluated in detail.  There is also evidence that 
ultraviolet (UV) radiation may increase the risk of NHL (Karipidis et al., 2007; Zhang et al., 
2007).  As a result, there is a support that UV radiation is also a potential confounder given the 
extended amount of time agricultural workers spend outside performing activities, including 
those associated with pesticide use.  This was also not accounted for in any of the studies 
evaluated in detail. 

3.2.5 Statistical Analyses 
 
Statistical analyses that were appropriate to the study question and study design, supported by 
adequate sample size, maximized the use of available data, and were well characterized in the 
report were weighted most highly.  Acceptable statistical methods, questionable study power, 
and analytical choices that resulted in the loss of information were given moderate weight.  
Reports with only minimal attention paid to the conduct and reporting of the statistical analyses 
were given the lowest weight.  

3.2.6 Risk of Bias 
 
The internal validity of the studies reviewed was judged by noting the design strategies and 
analytic methods used in each study to constrain or eliminate selection bias, information bias, 
and confounding.  Selection bias can occur when the sampling of the population by the 
investigator yields a study population that is not representative of the exposure and outcome 
distributions in the population sampled.  Put simply, selection bias occurs if selection of the 
study sample yields a different estimate of the measure of association than that which would 
have been obtained had the entire target population been evaluated.  Although there are 
numerous sources of selection bias, there are several mechanisms that may have induced 
selection bias in the studies reviewed: low participation rates of eligible individuals due to non-
responsiveness or refusal (self-selection bias); loss to follow-up (i.e., failure to retain all study 
participants initially enrolled in the study); and, in a case-control study, control selection bias 
arising because the exposure distribution in the control sample does not represent the exposure 
distribution of the study base (i.e., the population that gave rise to the cases or more formally, the 
person-time experience of that population). 
 
Information bias (also referred to as observation bias) arises when study participants are 
incorrectly categorized with respect to their exposure or outcome status, or when errors arise in 
the measurement of exposure or outcome, in the case of continuously distributed measures.  
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Epidemiologists often distinguish between two mechanisms or types of misclassification – those 
that are non-differential (or random) and those that are differential (non-random).  Non-
differential misclassification of exposure (or non-differential exposure measurement error) 
occurs when the probability or magnitude of error in the classification or measurement of 
exposure is independent of the outcome status of the study participants.  Non-differential 
exposure measurement error typically results in a bias towards the null which may obscure any 
true effect of the exposure of interest.  Similarly, non-differential misclassification of outcome 
(or outcome measurement error) occurs when the probability or magnitude of error in the 
assignment of outcome status or level is independent of exposure status.  Non-differential 
outcome measurement error typically does not cause bias but does decrease the precision of 
effect estimates and therein inflates the width of confidence intervals.  In contrast, differential 
exposure misclassification (or measurement error) occurs when the error in the exposure 
assignment is not independent of the outcome status.  The mechanisms that cause non-
differential misclassification in the currently reviewed literature include random errors in 
exposure recall from subjects or proxy respondents.  The mechanisms that could induce 
differential misclassification include recall bias and interviewer/observer bias.  Note that 
mismeasurement of confounders can result in residual confounding of the association of interest, 
even when adjustment for that confounder has been conducted in the analysis.  
 
Studies in which major sources of potential biases were not likely to be present, studies in which 
potential sources of bias were present, but effectively addressed and analyzed to maximize the 
study validity, and studies in which sources of bias were unlikely to influence the magnitude and 
direction of the effect estimate were given more weight than studies where sources of bias may 
be present, but not addressed in the study.   

3.3 Review of Quality Results 
 
Each study was judged to be of high, moderate, or low quality in each of the six domains 
affecting study quality, as discussed above and in Table 3.1.  The results of the quality 
assessment are presented separately for each group below.  The quality rankings presented are 
specific to the current evaluation of the carcinogenic potential of glyphosate.  As noted above 
and in Table 3.2, several studies were not included in the ranking evaluation because they did not 
represent the most complete analysis.  Rather, the subjects were included in a larger analysis 
(e.g., pooled case-control study) to produce a greater number of cases and controls (see 
Appendix B for visual representation of these studies).  For example, Cantor et al. (1992) was 
not individually evaluated for ranking because the data from this study were pooled with data 
from other studies in De Roos et al. (2003), which was included.  

3.3.1 “High” Quality Group 
 
Three studies were given a high quality ranking: De Roos et al. (2005), Eriksson et al. (2008), 
and Koutros et al. (2013). 
 
De Roos et al. (2005) was the only cohort study available for ranking.  This prospective cohort 
study evaluated associations between various pesticide exposures, including glyphosate, and 
cancer incidence for numerous solid and non-solid tumors in the AHS.  The aim of the AHS is to 
evaluate the role of agricultural exposures in the development of cancer and other diseases in the 
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farming community.  AHS recruited 52,934 licensed private pesticide applicators along with 
32,345 of their spouses between 1993 and 1997.  In the first two phases of the study, the cohort 
also included 4,916 commercial pesticide applicators from Iowa.  As a prospective analysis of 
the AHS cohort, information was obtained from exposed subjects at enrollment and no proxies 
were necessary.  Exposure was evaluated as ever/never use, cumulative lifetime exposure, and 
intensity-weighted cumulative exposure.  Due to the study design, the potential for many biases 
were reduced.  Additionally, the study adjusted and/or considered numerous factors, including 
use of other pesticides.  Study participants provided detailed pesticide exposure information prior 
to enrollment in the study and this information has been incorporated into the study evaluation 
by determining tertile cut points and calculating effect estimates by comparing to the lowest 
tertile.  Additional evaluations with quartiles and quintiles were performed for cancers with 
elevated effect estimates in the study and for NHL. 
 
Eriksson et al. (2008) was a population-based case-control study that recruited a consecutive 
series of incident cases of NHL in several regions of Sweden from physicians treating lymphoma 
within specified health service areas.  Cases were verified pathologically and matched to 
randomly selected controls from the national population registry by age, sex and health service 
area.  Exposure information was collected from exposed individuals (i.e., no use of proxy 
respondents) using a comprehensive questionnaire including a total work history with in depth 
questions about exposures to pesticides, solvents, and other chemicals.  Interviewers were 
blinded to case/control status.  The study only reported minimal demographic information on 
subjects (age and sex) and a table with subject characteristics (e.g., smoking status, alcohol 
intake, physical activity, education) that could potentially be used to adjust effect estimates was 
not provided.  Glyphosate exposure was reported in 29 cases and 18 controls during the study 
period.  Multivariate analyses were adjusted for co-exposure to different agents, including 
MCPA, “2,4,5-Y and/or 2,4-D”, mercurial seed dressing, arsenic, creosote, and tar.  An analysis 
for a potential exposure-response relationship was also conducted; however, it was not clear 
whether this analysis controlled for co-exposure to other pesticides based on the statistical 
methods description.  The number of cases and controls were also not reported for this analysis.   

Koutros et al. (2013) was a nested case-control study within the AHS that evaluated the 
association between pesticide use and prostate cancer.  Exposure information was collected from 
exposed subjects (no proxies necessary) through the enrollment questionnaires, as well as in a 
follow-up questionnaire administered 5 years after enrollment.  This study evaluated the 
association between glyphosate and prostate cancer diagnoses from enrollment (1993-1997) 
through 2007 resulting in a longer follow-up time than many of the other case-control studies 
that utilized AHS subjects.  The study used lifetime cumulative exposure and intensity-weighted 
cumulative exposure metrics.  Analyses were also conducted using unlagged exposure and 15-
year lagged exposure, which excluded the most recent 15 years of exposure for both exposure 
metrics.  Although the effect estimate reported for glyphosate in this study was not adjusted for 
co-exposure to other pesticides, additional analyses were not considered necessary since there 
was no association observed. 

3.3.2 “Moderate” Quality Group 
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Twenty-one case-control studies were assigned a moderate quality rating (Table 3.2).  In general, 
these studies share many study design characteristics.  Exposure information was collected from 
subjects and/or proxy individuals, the outcome measurement(s) utilized state/national registries 
and surveillance programs, appropriate statistical analyses were performed, some covariates but 
maybe not all relevant covariates were evaluated and/or considered, and risks of bias were 
minimized to some extent.  Sample sizes varied across studies.  Case-control studies 
investigating solid tumors included study populations in the United States and Canada.  For non-
solid tumors, study populations were located in the United States, Canada, Sweden, France, 
Germany, Italy, Ireland, Spain, and the Czech Republic.  Although several nested case-control 
studies shared most of the characteristics of the AHS cohort study, these studies were primarily 
given a moderate quality ranking since co-exposure to other pesticides was not accounted for in 
the analyses. 

3.3.3 “Low” Quality Group 
 
Seven case-control and 27 cross-sectional/ecological studies were assigned a low quality 
ranking.  All of these studies, except one case-control study (Cocco et al., 2013) and one 
descriptive study (Koureas et al., 2014), were not subjected to a detailed evaluation because they 
did not report a quantitative measure of an association between glyphosate exposure and a cancer 
outcome, did not collect information on glyphosate exposure from all subjects, and/or did not 
evaluate risk to a cancer outcome (Appendix D).  In many instances, effect estimates were 
reported only for total pesticide exposure.  Additionally, exposure was assumed and glyphosate-
specific exposure information was not collected.  In other studies, the aim of the study was to 
assess exposure methods for epidemiological studies and/or to evaluate the impact of exposure 
misclassification; therefore, there was no evaluation of a cancer outcome.   
 
It should be noted that some of the studies assigned a low quality ranking in the current 
evaluation were included in the recent evaluation by IARC.  There were a number of descriptive 
studies that evaluated the genotoxicity in human populations; however, these studies did not 
meet the criteria for inclusion in the ranking as described in Section 3.2 and Figure 3.1.  In most 
instances, these studies reported effect estimates for total pesticide exposure and/or assumed 
glyphosate exposure without collecting glyphosate-specific exposure information.  For case-
control studies, Cocco et al. (2013), Dennis et al. (2010) and Ruder et al. (2004) were included in 
the 2015 IARC evaluation, but were not considered informative in the current evaluation.   
 
Detailed evaluations were not performed in the current evaluation for Dennis et al. (2010) and 
Ruder et al. (2004) because a quantitative measure of an association between glyphosate and a 
cancer outcome was not reported.  Cocco et al. (2013) received a detailed evaluation and was 
assigned a low quality ranking.  This case-control study, which evaluated lymphoma risk across 
six European countries, was not considered informative due to a combination of numerous 
limitations in the study.  The power of the study was low with only four cases and two controls 
exposed to glyphosate.  Control ascertainment was not consistent across countries, with a mix of 
hospital- and population-based controls used.  The overall participation rate for population-based 
controls was found to be much lower than the overall participation rates of the cases or hospital-
based controls.  Lastly, the study was limited to ever/never use of glyphosate and did not control 
for confounders, in particular exposure to other pesticides.  Although this study was included in 
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the IARC evaluation, IARC also stated that the study had very limited power to assess the effects 
of glyphosate on risk of NHL. 
 
The other study subjected to a detailed evaluation and assigned a low quality ranking was 
Koureas et al. (2014).  This cross-sectional study evaluated the association between glyphosate 
exposure and oxidative DNA damage in 80 Greek pesticide sprayers.  Although the study 
reported a non-statistically significant effect estimate for glyphosate, it is limited in its ability to 
contribute to the overall evaluation of the carcinogenic potential of glyphosate.  The effect 
estimate was not adjusted for any standard covariates or potential confounders, including co-
exposure to other pesticides.  The power of the study was questionable.  There were 80 subjects, 
but the number exposed to glyphosate was not reported.  The outcome is measured using an 
immunoassay that is less specific for measuring the biomarker of interest than other available 
analytical methods.  Lastly, the study evaluates primary DNA damage, but does not measure the 
consequence of genetic damage.  An increase in oxidative DNA damage may lead to cell death 
or initiate DNA repair rather than lead to a mutation.   
 
Due to the limitations in the studies assigned a low quality ranking, they do not provide reliable 
information to evaluate associations between glyphosate exposure and cancer outcomes.  
Therefore, the remaining sections of this document do not further discuss these studies except to 
note when a study is included in meta-analyses. 
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Table 3.2.  Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias Overall 
Ranking 

Alavanja et al. (2003) This study was not included in the study quality ranking because the data were used in the updated analysis by Koutros et al. (2013). 

Andreotti et al. (2009) Nested Case-
control 

Questionnaire answered 
by subjects at study 
enrollment followed by 
take-home questionnaire; 
examined exposure for 
glyphosate as ever/never, 
and intensity-weighted 
cumulative exposure 
days; spouses either self-
administered 
questionnaire (81%) or 
telephone interview 
(19%) 

State cancer registries 
without histopathological 
verification; exclusion of 
subjects with prevalent 
cancer at enrollment; 
follow-up ~ 9 years 

Adjusted for age, 
smoking, and diabetes 
for both exposure 
metrics as well as 
applicator type 
forever/never exposure 
metric 
 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Unconditional 
logistic regression 
to obtain OR and 
95% CI 

Exposure 
misclassification 
particularly for spouses, 
low response rate to take-
home questionnaire 
(40%) but unclear if 
affected cases and 
controls differently, 
insufficient power for 
pesticide exposure 
interactions 

Moderate 

Band et al. (2011) 

Population-based 
case-control 
 
Males only 

Self-administered 
questionnaire answered 
by subjects or proxies for 
deceased subjects 
requesting work history 
and demographic 
information; use of a job 
exposure matrix to 
estimate exposure to 
pesticides 

Cancer registry with 
histopathological 
verification; excluded 
farmers that worked all 
outside of British 
Columbia; included 
prostate cancer cases 
prior to the PSA era 

Adjustment for alcohol 
consumption, cigarette 
years, education level, 
pipe years, and 
respondent type. 
Marital status and 
ethnicity not 
significant 
 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Conditional logistic 
regression to obtain 
ORs and 95% CIs 

Recall bias, use of proxy 
for deceased, exposure 
misclassification, 
participation rates cited 
from another study, use 
of cancer patients as 
controls (excluding lung 
and unknown cancer) 

Moderate 

Brown et al. (1990) 

Pooled population-
based case-control 
 
Males only 

In-person interviews 
using standardized 
questionnaire with 
subjects or proxies for 
deceased/incapacitated; 
supplementary 
questionnaire 
administered by 
telephone for Iowa 
subjects to obtain more 

State cancer registry 
(Iowa) and special 
surveillance network 
including hospitals and 
pathology laboratories 
(Minnesota); cases 
ascertained 
retrospectively and 
prospectively (2 years 
after start of study); 

Adjusted for vital 
status, age, state, ever 
used tobacco daily, 
close relative with 
lymphopoietic cancer, 
nonfarming job related 
to risk of leukemia in 
the study, exposure to 
substances related to 
risk in this study 

Unconditional 
logistic models to 
obtain OR and 95% 
CI; questionable 
power (15 cases) 

Recall bias; exposure 
misclassification, use of 
proxy respondents 

Moderate 
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Table 3.2.  Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias Overall 
Ranking 

detailed information 
from those indicating 
pesticide use 

~26% of cases deceased 
or too ill when identified 
and ~15% deceased or 
too ill at time of 
interview; 
histopathological 
verification by 
pathologists 

(benzene, napthalene, 
hair dyes) 
 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Brown et al. (1993) 

Population-based 
case-control 
 
Males only 

In person interviews with 
standardized 
questionnaire to obtain 
detailed information on 
farm activities and use of 
pesticides from subjects 
or proxies 

State cancer registry 
(Iowa) ascertained 
retrospectively and 
prospectively (2 years 
after start of study); 
~26% of cases deceased 
or too ill when identified 
and ~15% deceased or 
too ill at time of 
interview; 
histopathological 
verification by 
pathologists 

Adjusted for vital 
status and age; 
smoking and education 
evaluated and not 
found to be significant 
 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Logistic models to 
obtain OR and 95% 
CI; questionable 
power (11 cases) 

Recall bias; exposure 
misclassification, use of 
proxy respondents 

Moderate 

Cantor et al. (1992) This study was not included in the study quality ranking because the data were used in the pooled analysis conducted by De Roos et al. (2003). 
Carreon et al. (2005) This study was not included in the study quality ranking because the data were used in the pooled analysis conducted by Yiin et al. (2012). 

Cocco et al. (2013) 

European multi-
center case-control  
 
Hospital-based and 
population-based 
(mixed for 2 
countries, only 
hospital-based for 
the rest) 

Trained interviewers 
conducted in person 
interviews using 
structured questionnaire 
answered by subjects; 
those identified as 
agricultural worker on 
questionnaire given 
subsequent questions 
about pesticide use, 
crops, etc. 

Surveillance centers, 
20% of slides from each 
center reviewed by 
pathologist 

Adjustment for age, 
sex, education, and 
center.  
 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Unconditional 
logistic regression 
to obtain ORs and 
95% CIs; Low 
power (4 cases, 2 
controls) 

Recall bias, selection 
bias (low response rate 
for population-based 
controls and differed 
from cases), exposure 
misclassification, mix of 
hospital- and population-
based controls,  

Low 

De Roos et al. (2003) 

Population-based 
case-control 
 
Males only 
 
Pooled analysis of 

Interviews with subjects 
or proxy for deceased 
subjects.  Different 
interview techniques 
across states.  One study 
collected information on 

State cancer registries 
(one state chose a 
random sample, other 
states chose all cases), 
surveillance programs, 
and hospitals without 

Adjustment for age, 
study site, and other 
pesticides.   
 
First degree relative 
with haematopoietic 

Logistic regression 
and hierarchical 
regression to obtain 
ORs and 95% CIs 

Recall bias, exposure 
misclassification, , use of 
proxy for deceased, , 
varying quality of  
questionnaire/interview 
techniques across studies 

Moderate 
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Table 3.2.  Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias Overall 
Ranking 

Cantor et al., 1992; 
Hoar et al., 1986; 
Zahm et al., 1990 

pesticide use and then 
followed-up with 
questions on selected 
specific pesticides, 
another study had a 
direct question about a 
selected list of specific 
pesticides, and the last 
study used an open ended 
question without 
prompting for specific 
pesticides 

histopathological 
verification 

cancer, education, and 
smoking not found to 
be important 
confounders. 
 
No adjustment for 
other potential 
confounders (e.g., 
solvents, diesel fumes, 
UV radiation) 

De Roos et al. (2005) 
Prospective cohort 
(licensed pesticide 
applicators) 

Questionnaire answered 
by subjects at enrollment 
and with subsequent 
take-home questionnaire; 
examined exposure as 
ever/never, cumulative 
lifetime days, and 
intensity-weighted 
cumulative exposure 
days 

State cancer registries 
without histopathological 
verification; follow-up 
~7 years 

Adjustment for state of 
residence, age, 
education, smoking 
history, alcohol 
consumption, family 
history of cancer, use 
of other common 
pesticides 
 
No adjustment for 
other potential 
confounders (e.g., 
solvents, diesel fumes, 
UV radiation) 

Poisson regression 
to obtain RRs and 
95% CIs 

Major sources of 
potential biases unlikely, 
potential exposure 
misclassification due to 
any changes in exposure 
since enrollment, follow-
up period may be limited  

High 

Engel et al. (2005) 

Nested case-
control 
 
Females only 

Take-home questionnaire 
from spouses of enrolled 
applicators used to obtain 
farm exposures, general 
health information, and 

reproductive health 
history; Information 

obtained from applicators 
used as measure of 
possible indirect 

exposure to spouses 

State cancer registries 
identifying malignant 
breast cancer; ~5 years 
average follow-up time 

Adjusted for age, race 
and state. 
 
Evaluated BMI, age at 
menarche, parity, age 
at first birth, 
menopausal status, age 
at menopause, family 
history of breast 
cancer, physical 
activity, smoking, 
alcohol consumption, 
fruit and vegetable 
consumption and 
education but none 

Poisson regression 
to obtain RRs and 
95% CIs 

Exposure 
misclassification, 
exposure to other 

pesticides (however no 
association observed), 
lack of information on 

length of marriage could 
result in overestimating 

exposure based on 
husband 

Moderate 
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Table 3.2.  Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias Overall 
Ranking 

found to be significant 
 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Eriksson et al. (2008) Population-based 
case-control 

Questionnaire answered 
by subjects; follow-up by 
phone if incomplete 
answers; excluded 
exposures that occurred 
during the same calendar 
year and year before 
diagnosis (cases) or 
enrollment (controls); 
minimal demographic 
information reported 

Physicians treating 
lymphoma within 
specified health service 
areas and verified by 
pathologists 

Adjustment for age, 
sex, year of 
diagnosis/enrollment, 
as well as exposure to 
other pesticides in 
multivariate analyses.  
Not stated what 
adjustments were 
made for other 
pesticides in latency 
analyses. 
 
No adjustment other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Unconditional 
logistic regression 
and multivariate 
analyses to obtain 
ORs and 95% CIs; 
not clear how 
multivariate was 
performed; 
questionable power 
(29 cases, 18 
controls); also 
included analysis of 
≤10 vs. >10 years 
exposure 

Recall bias, exposure 
misclassification, lack of 
subject demographics/ 
characteristics (e.g., 
smoking, alcohol 
consumption, race, etc) 

High 

Flower et al. (2004) Nested case-
control 

Questionnaire answered 
by applicators at 
enrollment; spouses 
enrolled through a 
questionnaire brought 
home by applicator; 
females (applicators and 
spouses) were asked to 
complete a questionnaire 
on female and family 
health that collected 
information on children 
born during or after 1975  

State cancer registry to 
identify childhood cancer 
cases (diagnosed from 
birth through 19 yrs of 
age) for children of 
parents enrolled; hybrid 
prospective/retrospective 
ascertainment; excluded 
female applicators 

Child’s age at parent’s 
enrollment was 
included in model; 
parental age at child’s 
birth, child’s sex, 
child’s birth weight, 
history of parental 
smoking, paternal 
history of cancer, and 
maternal history of 
miscarriage were 
evaluated but not 
found to be significant 
and not included in 
model 
 
No adjustment for co-

Logistic regression 
to obtain OR and 
95% CI; calculated 
standardized 
incidence ratios to 
compare observed 
number of 
childhood cancer 
cases identified to 
the expected 
number; 
low/questionable 
power (6 parental 
cases, 13 maternal 
cases) 

Exposure 
misclassification, lack of 
timing data to determine 
if exposure occurred 
prior to conception or 
during pregnancy, 
exposure to other 
pesticides (however no 
association observed and 
lack of power for 
adjustment) 

Moderate 
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Table 3.2.  Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias Overall 
Ranking 

exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Hardell and Eriksson 
(1999) This study was not included in the study quality ranking because the data were used in the pooled analysis conducted by Hardell et al. (2002). 

Hardell et al. (2002) 

Population-based 
case-control  
 
Males only 
 
Pooled analysis of 
Hardell and 
Eriksson 1999 and 
Nordstrom et al., 
1998 
 

Questionnaire answered 
by subjects or proxy for 
deceased subjects to 
obtain complete working 
history and exposure to 
different chemicals; 
follow-up with interview 
for clarification 

Registries with 
histopathological 
verification 

Adjustment for age, 
vital status, and county 
(by matching). 
Exposure to other 
pesticides in 
multivariate analysis.   
 
No adjustment for 
other potential 
confounders (e.g., 
solvents, diesel fumes, 
UV radiation) 

Conditional logistic 
regression to obtain 
OR and 95% CI 
(univariate and 
multivariate 
analyses). 
Questionable power 
(8 cases/8 controls) 

Recall bias, exposure 
misclassification, use of 
proxy for deceased 

Moderate 

Hohenadel et al. (2011) This study was not included in the study quality ranking because a more complete analysis was conducted by McDuffie et al. (2001). 

Kachuri et al. (2013) 

Population-based 
case-control 
 
Males only 

Questionnaire answered 
by subjects or proxies; 
pesticide use collected 
via detailed telephone 
interview on all 
participants with 10+ 
hours of pesticide use 
during lifetime and 15% 
random sample of those 
who did not; exposure 
based on lifetime 
exposure to glyphosate 

Cancer registries or 
hospitals in 6 Canadian 
provinces with 
histopathological 
verification for 36.55% 
of samples 

Adjustment for age, 
province, selected 
medical conditions, 
family history of 
cancer, use of proxy 
respondent, smoking 
status 
 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Unconditional 
logistic regression 
to obtain OR and 
95% CI; trends 
examined using 
multiple logistic 
regression  

Recall bias, exposure 
misclassification, control 
selection based on three 
different sources 
depending on province of 
residence, low 
participation rates among 
controls, use of proxy 
respondents  

Moderate 

Karunanayake et al. (2012) 

Population-based 
case-control 
 
Males only 

Questionnaire answered 
by subjects; pesticide use 
collected via detailed 
telephone interview on 
all participants with 10+ 
hours of pesticide use 
during lifetime and 15% 

Cancer registries or 
hospital in 6 Canadian 
provinces with 
histopathological 
verification for 49% of 
samples; difficulty 
recruiting control 

Adjusted for age, 
province of residence, 
and significant 
medical history 
variables 
 
No adjustment for co-

Conditional logistic 
regression to obtain 
OR and 95% CI 

Recall bias, exposure 
misclassification, control 
selection based on three 
different sources 
depending on province of 
residence, low 
participation rates among 

Moderate 
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Table 3.2.  Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias Overall 
Ranking 

random sample of those 
who did not; exposure 
based on lifetime 
exposure to glyphosate 

participants for older age 
groups 

exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

controls, unable to 
evaluate Epstein-barr 
virus exposure 

Koureas et al. (2014) Cross-sectional Questionnaire answered 
by pesticide sprayers 

Genomic DNA extracted 
from peripheral blood 
samples and oxidation 
by-product 8-
hydroxydeoxyguanosine 
(8-OHdG) was 
determined by enzyme 
immunoassay; more 
specific methods (HPLC, 
GC-MS) are available for 
measurement 

No adjustments.  In 
univariate, 
occupational exposure, 
sex and alcohol 
consumption were 
statistically significant 
while DAP 
concentrations and 
smoking were not.  

For univariate, chi-
square test used to 
obtain RR and 95% 
CI; 8-OHdG levels 
transformed into 
binary variables 
(categorized as high 
and low using the 
75th percentile cut-
off); unknown 
number of exposed 
and unexposed 
cases (questionable 
power possible 
given total number 
of subjects is only 
80) 

Recall bias, did not 
control for risk factors 
identified as statistically 
significant for univariate 
analysis, does not 
measure the consequence 
of genetic damage 

Low 

Koutros et al. (2013) 

Nested case-
control 
 
Males only 

Questionnaire answered 
by subjects at study 
enrollment; examined 
exposure as cumulative 
lifetime days and 
intensity-weighted 
cumulative exposure 
days 

State cancer registries 
with histopathological 
verification; total and 
aggressive prostate 
cancers evaluated 

Adjustment for age, 
state, race, smoking, 
fruit servings, family 
history of prostate 
cancer, and leisure 
time physical activity 
in the winter.   
 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Poisson regression 
to obtain RRs and 
95% CIs; also 
included unlagged 
vs. lagged analysis 

Exposure 
misclassification  High 

Landgren et al. (2009) 

Nested case-
controla  
 
Males only 

Questionnaire answered 
by subjects at enrollment 
in AHS cohort and 
subsequent take-home 
questionnaire to collect 

Venous blood collected 
from antecubital vein and 
analyzed for MGUS; 
same method as used for 
controls group in 

Adjusted for age and 
education level 
 
Association with other 
pesticides examined 

Logistic regression 
models to obtain 
OR and 95% CI 
comparing to 
population-based 

Exposure 
misclassification, control 
group not from 
geographical area (used 
control group with 

Moderate 



 

Page 40 of 227 
 

Table 3.2.  Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias Overall 
Ranking 

information on 50 
pesticides; occupational 
expoures, medical 
histories, and lifestyle 
factors updated with 5-
year follow-up interview; 
subjects with prior 
history of 
lymphoproliferative 
malignancy excluded  

Minnesota and not found to be 
significant so no 
adjustment performed 
 
No adjustment for 
other potential 
confounders (e.g., 
solvents, diesel fumes, 
UV radiation) 

screening study in 
Olmsted County, 
Minnesota; 
questionable power 
(27 cases; 11 
controls) 

similar demographics 
from Minnesota) 

Lee et al. (2004a) This study was not included in the study quality ranking because the data were used in the pooled analysis conducted by De Roos et al. (2003). 

Lee et al. (2004b) 

Population-based 
case-control 
 
White males and 
females only 

Subjects or proxies were 
interviewed by 
telephone; those 
living/working on a farm 
asked for detailed history 
of pesticide use and 
farming information 

State cancer registry or 
review of discharge 
diagnosis and pathology 
records at 14 hospitals; 
only newly diagnosed 
cases with confirmed 
adenocarcinoma of 
stomach or esophagus 
retained; controls 
randomly selected from a 
prior study conducted in 
geographical area 

Adjusted for age and 
sex; evaluated BMI, 
smoking, alcohol 
consumption, 
educational level, 
family history of 
stomach or esophageal 
cancer, respondent 
type, dietary intake of 
particular vitamins and 
minerals, protein, and 
carbohydrates 
(included in model if 
changed value of OR 
by more than 10%) 
 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Unconditional 
logistic regression 
to obtain OR and 
95% CI; 
questionable power 
(12 cases for 
stomach; 12 cases 
for esophagus)  

Recall bias, exposure 
misclassification, use of 
proxy respondents, 
control selection  

Moderate 

Lee et al. (2005) Population-based 
case-control 

Questionnaire and/or 
interview with subject or 
proxy individuals to 
collect information on 
use of specific pesticides; 
telephone follow-up for 
unclear responses 

Referral by hospitals or 
through state cancer 
registries with 
histopathological 
verification; controls 
selected from a previous 
study 

Adjusted for age and 
respondent type; 
evaluated history of 
head injury, marital 
status, education level, 
alcohol consumption, 
medical history of 
diabetes mellitus, 

Unconditional 
logistic regression 
to obtain OR and 
95% CI 

Recall bias, exposure 
misclassification, large 
number of proxy 
respondents, control 
selection (historical 
control group from 
another cancer 
evaluation, differences in 

Moderate 
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Table 3.2.  Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias Overall 
Ranking 

dietary intake of α- and 
β-carotene, and dietary 
fiber (included in 
model if changed value 
of OR by more than 
10%) 
 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

exposure time period 
evaluated, needed to add 
younger controls, 
exposure information 
collected for different 
time periods for cases vs. 
controls) 

Lee et al. (2007) Nested case-
control 

Questionnaire answered 
by subjects at enrollment 
in AHS cohort and 
subsequent take-home 
questionnaire to collect 
information on 50 
pesticides 

State cancer registries 
without histopathological 
verification; follow-up ~ 
7 years 

Adjustment for age, 
smoking, state, total 
days of pesticide 
application 
 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Unconditional 
multivariate logistic 
regression to obtain 
OR and 95% CI 

Exposure 
misclassification,  
limited data on dietary 
factors, NSAID drug use 
and family cancer history 

Moderate 

McDuffie et al., 2001 

Population based 
case-control 
 
Males only 

Questionnaire answered 
by subjects; pesticide use 
collected via detailed 
telephone interview on 
all participants with 10+ 
hours of pesticide use 
during lifetime and 15% 
random sample of those 
who did not; exposure 
based on lifetime 
exposure to glyphosate 

Cancer registries or 
hospital in 6 Canadian 
provinces with 
histopathological 
verification for 84% of 
samples; ascertainment 
of cases stopped in each 
province once target 
numbers were reached 

Adjustment for age, 
province, and 
significant medical 
variables (including 
history of cancer in 
study participants and 
family history).  
 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Conditional logistic 
regression to obtain 
OR and 95% CI 

Recall bias, exposure 
misclassification, control 
selection based on three 
different sources 
depending on province of 
residence, relatively low 
participation rates 

Moderate 

Nordstrom et al., 1998 This study was not included in the study quality ranking because the data were used in the pooled analysis conducted by Hardell et al. (2002). 

Orsi et al., 2009 Hospital-based 
case-control 

Data collection in 2 
stages: 1) self-

Hospital catchment area 
with histopathological/ 

Adjustment for age, 
center, and 

Unconditional 
logistic regression 

Recall bias, exposure 
misclassification, Moderate 
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Table 3.2.  Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias Overall 
Ranking 

 
Males only 
(occupationally 
exposed) 

administered 
questionnaire on 
socioeconomic 
characteristics, family 
medical history, and 
lifelong residential and 
occupational histories 
and more specific 
information for each job 
held for at least 6 
months, and 2) face-to-
face interview with 
trained staff (blinded) 
using standardized 
questionnaire  

cytological verification 
 
Controls were hospital 
based with no prior 
history of lymphoid 
neoplasms, excluding 
patients with cancer or a 
disease directly related to 
occupation, smoking or 
alcohol abuse (but 
history of any of these 
did not prevent selection 
as a control) 

socioeconomic 
category.  Education 
and housing not found 
to impact results.  Flu 
immunization, 
previous history of 
mononucleosis, skin 
type, smoking, and 
drinking did not 
change results.  
Evaluated particular 
crops and animal 
husbandry as well.   
 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

to obtain OR and 
95% CI. 
Questionable power 
(12 cases/24 
controls) 

hospital-based controls 

Pahwa et al. (2011) 

Population-based 
case-control 
 
Males only 

Questionnaire answered 
by subjects; pesticide use 
collected via detailed 
telephone interview on 
all participants with 10+ 
hours of pesticide use 
during lifetime and 15% 
random sample of those 
who did not; exposure 
based on lifetime 
exposure to glyphosate 

Cancer registries or 
hospitals in 6 Canadian 
provinces with 
histopathological 
verification for 30% of 
samples 

Adjustment for age 
group, province of 
residence, and 
statistically significant 
medical history 
variables 
 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Conditional logistic 
regression to obtain 
OR and 95% CI; 
trends examined 
using multiple 
logistic regression  

Recall bias, exposure 
misclassification, control 
selection based on three 
different sources 
depending on province of 
residence, low 
participation rates among 
controls 

Moderate 

Pahwa et al. (2012) 

Population-based 
case-control 
 
Males only 

Questionnaire answered 
by subjects; pesticide use 
collected via detailed 
telephone interview on 
all participants with 10+ 
hours of pesticide use 
during lifetime and 15% 
random sample of those 

Cancer registries or 
hospitals in 6 Canadian 
provinces with 
histopathological 
verification for 36.5% of 
samples 

Adjustment for age 
group, province of 
residence, and 
statistically significant 
medical history 
variables 
 
No adjustment for co-

Conditional logistic 
regression to obtain 
OR and 95% CI; 
trends examined 
using multiple 
logistic regression  

Recall bias, exposure 
misclassification, control 
selection based on three 
different sources 
depending on province of 
residence, low 
participation rates among 
controls 

Moderate 
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Table 3.2.  Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias Overall 
Ranking 

who did not; exposure 
based on lifetime 
exposure to glyphosate 

exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Yiin et al. (2012) 

Population-based 
case-control  
 
Pooled analysis of 
men with women 
analyzed in 
Carreon et al. 
(2005) 

Questionnaire and/or 
interview for chemical-
specific exposure 
answered by subjects or 
proxy individuals 

Cases referred by 
physicians or through 
state cancer registries 
with histopathological 
verification; controls 
matched within state, but 
not county of residence 

Adjustment for age, 
education, sex, and , 
sex, and farm  
pesticide exposure 
(yes/no) 
 
No adjustment for 
other potential 
confounders (e.g., 
solvents, diesel fumes, 
UV radiation) 

Unconditional 
logistic regression 
to obtain ORs and 
95% CIs 

Acknowledge other 
sources of bias.  Recall 
bias, exposure 
misclassification, control 
selection (low number of 
deceased controls 
obtained) 

Moderate 

a Mixed methods used in the Landgren et al (2009) study, with cross-sectional study design used to calculate prevalence rates comparing the AHS to a reference population MN.  
Pesticide risk estimates (including glyphosate) calculated using nested case-control approach, comparing AHS exposed/unexposed (ever/never) study participants.   
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3.4 Assessment of Epidemiological Studies for Relevance to Analysis 
 
Using the criteria summarized in Section 3.2, a total of 58 individual literature studies were 
identified in the literature review and were judged as high, moderate, or low quality.  Overall, 3 
studies, 21 studies, and 34 studies were assigned high, moderate, or low rankings, respectively.  
All of the high and moderate quality studies were considered relevant to the current evaluation. 
 
The majority of the studies were case-control studies evaluating a wide-range of cancers in the 
United States and Canada.  There were several case-control studies from Canada that utilized the 
same study population (Kachuri et al., 2013; Karunanayake et al., 2012; McDuffie et al., 2001; 
Pahwa et al., 2011; Pahwa et al., 2012).  In a similar fashion, numerous studies in the United 
States were nested case-control studies, where the AHS cohort served as the source population 
for selecting cases and controls (Andreotti et al., 2009; Engel et al., 2005; Flower et al., 2004; 
Koutros et al., 2013; Landgren et al., 2009; Lee et al., 2007).  In these studies, a subset of the 
AHS cohort were selected based on their outcome status for a particular cancer and exposure 
information was used from the AHS enrollment questionnaire and/or during follow-up 
interviews.  Nested case-control studies allow for testing of hypotheses not anticipated when the 
cohort was initially assembled.  In the AHS prospective cohort study (De Roos et al., 2005), 
exposure and demographic information were also obtained from the questionnaires at 
enrollment; however, subjects were enrolled prior to developing cancer outcomes of interest.  
Subjects were then followed from enrollment to a subsequent time point to determine if subjects 
developed cancer outcomes of interest.  As such, all available subjects in the cohort are included 
in the evaluation of whether there was an association between a risk factor (e.g., glyphosate 
exposure) and outcome.   
 
The moderate studies included a varying degree of control for confounding and biases across 
studies.  As moderate studies, they encompass a combination of strengths and limitations.  In 
particular, important factors that impacted the quality assessment for these studies included 
whether there was control for known confounders, identification of control selection issues, 
study power issues, and length of follow-up.  As noted previously, most people in these 
epidemiological studies used pesticides occupationally and were exposed to multiple pesticides 
over their working lifetime.  Therefore, exposure to other pesticides is a particularly important 
factor to control for and studies that made this adjustment were given more weight than those 
that did not.  Similarly, control selection issues were noted in a few studies and were given less 
weighting than those without control selection issues.  The issues ranged from concerns using 
hospital-based controls, using different population sources to ascertain controls within the same 
study, and appropriateness of using controls ascertained for another research question.  
Numerous studies had limited power due to small sample size, which results in large confidence 
intervals and reduces the reliability of the results to demonstrate a true association.  Studies 
demonstrating low or questionable power were therefore given less weighting.  Lastly, the length 
of follow-up time varied across studies. 

3.5 Summary of Relevant Epidemiological Studies 
 
A summary of the relevant studies evaluating the association between glyphosate exposure and 
cancer are discussed below.  Results of the studies reporting data on glyphosate exposure and 
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solid tumors (non-lymphohematopoietic) at various anatomical sites are presented in Table 3.3.  
Results of the studies reporting data on glyphosate exposure and non-solid tumors 
(lymphohematopoietic) are presented in Table 3.4.  For study details, see Table 3.2 above and 
Appendix C. 

3.5.1 Solid Tumor Cancer Studies 
 

(1) Cancer at Multiple Sites from the AHS Cohort 
 
De Roos et al., (2005) evaluated associations between glyphosate exposure and cancer incidence 
of all cancers combined in the AHS cohort study and did not find an association [ever/never use 
relative risk ratio (RR) =1.0 with 95% confidence interval (CI) of 0.90–1.2) when adjusting for 
age, demographic and lifestyle factors, and exposure to other pesticides].  In addition, De Roos et 
al., 2005 evaluated cancer at specific anatomical sites.  Along with several nested case-control 
studies, no statistical evidence of an association with glyphosate was observed at any specific 
anatomical site (Table 3.3).  Specifically, AHS researchers reported no evidence of an 
association between glyphosate use and cancers of the oral cavity (De Roos et al., 2005), colon 
(De Roos et al., 2005; Lee et al., 2007), rectum (De Roos et al., 2005; Lee et al., 2007), lung (De 
Roos et al., 2005), kidney (De Roos et al., 2005), bladder (De Roos et al., 2005), pancreas (De 
Roos et al., 2005; Andreotti et al., 2009), breast (Engel et al., 2005), prostate (De Roos et al., 
2005; Koutros et al., 2013) or melanoma (De Roos et al., 2005).  The adjusted RR or odds ratio 
(OR) and 95% CI for these studies are provided in Table 3.3. 
 

(2) Prostate Cancer 
 
In a Canadian population-based study (Band et al., 2011), researchers reported non-statistically 
significant elevated odds of prostate cancer in relation to glyphosate use (OR=1.36; 95% 
CI=0.83–2.25).  There was no adjustment made for exposure to other pesticides.  This study 
included prostate cancer cases from 1983-1990, prior to the prostate-specific antigen (PSA) era.  
Consequently, the study included more advanced tumors before diagnosis.  The AHS related 
studies (De Roos et al., 2005; Koutros et al., 2013), reflect PSA-era cases (i.e., cases which are 
typically identified at an earlier stage in the progression of the disease) and also did not identify 
an association with prostate cancer. 
 

(3) Brain (Glioma) Cancer 
 
Lee et al. (2005) investigated the association between brain cancer with farming and agricultural 
pesticide use.  Matching for age, sex, vital status, and region, study authors reported a non-
significant elevated odds of glioma (OR=1.5; 95% CI=0.7–3.1) in relation to glyphosate use by 
male farmers; however, the results were significantly different between those who self-reported 
pesticide use (OR=0.4; 95% CI=0.1–1.6), and for those for whom a proxy respondent was used 
(OR=3.1; 95% CI=1.2–8.2), indicating recall bias was a potential factor in this study.  
Furthermore, there was no adjustment for co-exposure to other pesticides and issues noted with 
control selection. 
 
A population-based case-control study evaluated the risk of brain cancer, specifically, glioma 
risk, among men and women participating in the Upper Midwest Health Study (Yiin et al., 
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2012).  Using a quantitative measure of pesticide exposure (in contrast to an ever-use metric), 
Yiin et al. (2012) observed no statistical evidence of an association with glyphosate with effect 
estimates roughly equal to the null value following adjustment for age, education, sex, and use of 
other pesticides (home and garden use: OR=0.98; 95% CI=0.67–1.43; non-farm jobs: OR=0.83; 
95% CI=0.39–1.73). 
 

(4) Stomach and Esophageal Cancer 
 
In a population-based case-control study in eastern Nebraska, Lee et al. (2004b) investigated 
pesticide use and stomach and esophageal adenocarcinomas.  There was no association observed 
between glyphosate exposure and either stomach cancer (OR=0.8; 95% CI=0.4–1.5) or 
esophageal cancer (OR=0.7; 95% CI=0.3–1.4) after adjustment for age and sex.  No adjustment 
was made for exposure to other pesticides. 
 

(5) Soft Tissue Sarcoma 
 
A Canadian case-control study (Pahwa et al., 2011) examined exposure to pesticides and soft 
tissue sarcoma and found no relation with the use of glyphosate after adjustment for age, 
province of residence, and medical history variables (OR=0.90; 95% CI= 0.58–1.40); however, 
control selection issues were noted, including low response rate and selection from three 
different sources depending on the province of residence.    
 

(6) Total Childhood Cancer 
 
Flower et al. (2004), a nested case-control study in the AHS cohort, examined the relation 
between parental pesticide use and all pediatric cancers reported to state registries among 
children of AHS participants and did not observe a significant association with maternal use 
exposure to glyphosate (OR=0.61; 95% CI= 0.32–1.16) or paternal (prenatal) exposure to 
glyphosate (OR=0.84; 95% CI= 0.35–2.54).  The models adjusted for the child’s age at the time 
of parents’ enrollment.  There was no adjustment for exposure to other pesticides. 
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Table 3.3. Summary of Findings: Solid Tumor Cancer Studies 

Study Study Design Study Location Exposure Metric Adjusted Effect Estimate:  
RR or OR (95% CI)a Covariate Adjustments in Analyses 

All Cancers Combined 

De Roos et al. (2005) Prospective Cohort USA: Iowa and 
North Carolina 

Ever/never 1.0 (0.9-1.2) Age, demographic and lifestyle factors, and 
other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

 
 

1.0 
1.0 (0.9-1.1) 
1.0 (0.9-1.1) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days  

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

 
 

1.0 
0.9 (0.8-1.0) 
0.9 (0.8-1.1) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Lung  

De Roos et al. (2005) Prospective Cohort USA: Iowa and 
North Carolina 

Ever/never 0.9 (0.6-1.3) Age, demographic and lifestyle factors, and 
other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

 
 

1.0 
0.9 (0.5-1.5) 
0.7 (0.4-1.2) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days  

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

 
 

1.0 
1.1 (0.7-1.9) 
0.6 (0.3-1.0) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Oral Cavity 

De Roos et al. (2005) Prospective Cohort USA: Iowa and 
North Carolina 

Ever/never 1.0 (0.5-1.8) Age, demographic and lifestyle factors, and 
other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

 
 

1.0 
0.8 (0.4-1.7) 
0.8 (0.4-1.7) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days  

(by tertile cut points): 
0.1-79.5 

 
 

1.0 
1.1 (0.5-2.5) 

Age, demographic and lifestyle factors, and 
other pesticidesb 
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Table 3.3. Summary of Findings: Solid Tumor Cancer Studies 

Study Study Design Study Location Exposure Metric Adjusted Effect Estimate:  
RR or OR (95% CI)a Covariate Adjustments in Analyses 

79.6-337.1 
337.2-18,241 

1.0 (0.5-2.3) 

Kidney 

De Roos et al. (2005) Prospective Cohort USA: Iowa and 
North Carolina 

Ever/never 1.6 (0.7-3.8) Age, demographic and lifestyle factors, and 
other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

 
 

1.0 
0.6 (0.3-1.4) 
0.7 (0.3-1.6) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days  

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

 
 

1.0 
0.3 (0.1-0.7) 
0.5 (0.2-1.0) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Bladder 

De Roos et al. (2005) Prospective Cohort USA: Iowa and 
North Carolina 

Ever/never 1.5 (0.7-3.2) Age, demographic and lifestyle factors, and 
other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

 
 

1.0 
1.0 (0.5-1.9) 
1.2 (0.6-2.2) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days  

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

 
 

1.0 
0.5 (0.2-1.3) 
0.8 (0.3-1.8) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Melanoma 

De Roos et al. (2005) Prospective Cohort USA: Iowa and 
North Carolina 

Ever/never 1.6 (0.8-3.0) Age, demographic and lifestyle factors, and 
other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

 
 

1.0 
1.2 (0.7-2.3) 
0.9 (0.5-1.8) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days  

 
 

Age, demographic and lifestyle factors, and 
other pesticidesb 
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Table 3.3. Summary of Findings: Solid Tumor Cancer Studies 

Study Study Design Study Location Exposure Metric Adjusted Effect Estimate:  
RR or OR (95% CI)a Covariate Adjustments in Analyses 

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

1.0 
0.6 (0.3-1.1) 
0.7 (0.3-1.2) 

Colon 

De Roos et al. (2005) Prospective Cohort USA: Iowa and 
North Carolina 

Ever/never 1.4 (0.8-2.2) Age, demographic and lifestyle factors, and 
other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

 
 

1.0 
1.4 (0.9-2.4) 
0.9 (0.4-1.7) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days  

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

 
 

1.0 
0.8 (0.5-1.5) 
1.4 (0.8-2.5) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Lee et al. (2007) Nested Case-Control USA: Iowa and 
North Carolina Ever/never 1.0 (0.7-1.5) Age, smoking, state, total days of pesticide 

application 
Rectum 

De Roos et al. (2005) Prospective Cohort USA: Iowa and 
North Carolina 

Ever/never 1.3 (0.7-2.3) Age, demographic and lifestyle factors, and 
other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

 
 

1.0 
1.3 (0.7-2.5) 
1.1 (0.6-2.3) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days  

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

 
 

1.0 
1.0 (0.5-2.0) 
0.9 (0.5-1.9) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Lee et al. (2007) Nested Case-Control USA: Iowa and 
North Carolina Ever/never 1.6 (0.9-2.9) Age, smoking, state, total days of pesticide 

application 
Colorectal 

Lee et al. (2007) Nested Case-Control USA: Iowa and 
North Carolina Ever/never 1.2 (0.9-1.6) Age, smoking, state, total days of pesticide 

application 
Pancreas 
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Table 3.3. Summary of Findings: Solid Tumor Cancer Studies 

Study Study Design Study Location Exposure Metric Adjusted Effect Estimate:  
RR or OR (95% CI)a Covariate Adjustments in Analyses 

De Roos et al. (2005) Prospective Cohort USA: Iowa and 
North Carolina 

Ever/never 0.7 (0.3-2.0) Age, demographic and lifestyle factors, and 
other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

 
 

1.0 
1.6 (0.6-4.1) 
1.3 (0.5-3.6) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days  

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

 
 

1.0 
2.5 (1.0-6.3) 
0.5 (0.1-1.9) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Andreotti et al. (2009) 
 

Nested Case-Control 
 

USA: Iowa and 
North Carolina 

 

Ever/never 1.1 (0.6-1.7) Age group, cigarette smoking, diabetes, and 
applicator type 

Intensity-Weighted Exposure Days 
(by control median): 

≤184 
≥185 

 
 

1.4 (0.9-3.8) 
0.5 (0.2-1.3) 

Age group, cigarette smoking, and diabetes 

Prostate 

De Roos et al. (2005) Prospective Cohort USA: Iowa and 
North Carolina 

Ever/never 1.1 (0.9-1.3) Age, demographic and lifestyle factors, and 
other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

 
 

1.0 
0.9 (0.7-1.1) 
1.1 (0.9-1.3) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days  

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

 
 

1.0 
1.0 (0.8-1.2) 
1.1 (0.9-1.3) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Koutros et al. (2013)c 

 
Nested Case-Control 

 

USA: Iowa and 
North Carolina 

 

Intensity-Weighted Cumulative Exposure 
Days (by quartile): 

Q1 
Q2 
Q3 
Q4 

Total prostate cancer: 
0.91 (0.79-1.06) 
0.96 (0.83-1.12) 
1.01 (0.87-1.17) 
0.99 (0.86-1.15) 

Age, state, race, smoking, fruit servings, 
family history of prostate cancer, and 

leisure time physical activity in the winter 
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Table 3.3. Summary of Findings: Solid Tumor Cancer Studies 

Study Study Design Study Location Exposure Metric Adjusted Effect Estimate:  
RR or OR (95% CI)a Covariate Adjustments in Analyses 

Intensity-Weighted Cumulative Exposure 
Days  (by quartile): 

Q1 
Q2 
Q3 
Q4 

 
Aggressive prostate cancer: 

0.93 (0.74-1.16) 
0.91 (0.73-1.13) 
1.01 (0.82-1.25) 
0.94 (0.75-1.18) 

Age, state, race, smoking, fruit servings, 
family history of prostate cancer, and 

leisure time physical activity in the winter 

Band et al. (2011) Case-Control Canada: British 
Columbia Ever/never 1.36 (0.83-2.25) 

Alcohol consumption, cigarette years, 
education level, pipe years, and respondent 

type 
Esophagus 

Lee et al. (2004b) Case-Control USA: Nebraska Ever/never 0.7 (0.3-1.4) Age and sex 
Stomach 

Lee et al. (2004b) Case-Control USA: Nebraska Ever/never 0.8 (0.4-1.5) Age and sex 
Breast 

Engel et al. (2005) Nested Case-Control USA: Iowa and 
North Carolina Ever/never 

Wives who apply 
pesticides: 

0.9 (0.7-1.1) 
 

Wives who never used 
pesticides: 

1.3 (0.8-1.9) 

Age, race, and state of residence 

Soft Tissue Sarcoma 

Pahwa et al. (2011) Case-Control Canada Ever/never 0.90 (0.58-1.40) 
Age group, province of residence, and 
statistically significant medical history 

variables 
Brain (glioma) 

Lee et al. (2005) Case-Control USA: Nebraska Ever/never 

Overall: 
1.5 (0.7-3.1) 

 
Self-reported: 
0.4 (0.1-1.6) 

 
Proxy respondents: 

3.1 (1.2-8.2) 

Age for overall analysis; age and 
respondent type for other analyses 

Yiin et al. (2012) Case-Control 

USA: Iowa, 
Michigan, 

Minnesota, and 
Wisconsin 

Ever/never 

House/garden use: 
0.98 (0.67-1.43) 

 
Non-farm jobs: 
0.83 (0.39-1.73) 

Age, education, sex, and use of other 
pesticides 

Total Childhood 
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Table 3.3. Summary of Findings: Solid Tumor Cancer Studies 

Study Study Design Study Location Exposure Metric Adjusted Effect Estimate:  
RR or OR (95% CI)a Covariate Adjustments in Analyses 

Flower et al. (2004) Nested Case-Control USA: Iowa and 
North Carolina Ever/never 

Maternal use: 
0.61 (0.32-1.16) 

 
Paternal use: 

0.84 (0.35-2.34) 

Child’s age at enrollment 

a Some studies report multiple quantitative risk measurements.  This table reports the most highly adjusted quantitative measurements. 
b De Roos et al. (2005) excluded subjects missing covariate data for demographic and lifestyle factors and exposure to other pesticides; therefore, the number of subjects included 
in each analysis varies. 
c Effect estimates for glyphosate reported in the supplemental web material for Koutros et al. (2013).
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3.5.2 Non-Solid Tumor Cancer Studies 
 

(1) Leukemia 
 
De Roos et al. (2005) reported no association between leukemia and glyphosate-exposed 
(ever/never used) pesticide applicators in the AHS cohort.  For applicators with the full data set 
(54,315), the RR was 1.1 (95% CI=0.6–2.4) with only adjustment for age.  In the fully adjusted 
model, the RR was similar (RR=1.0; 95% CI=0.5–1.9).  The number of participants included in 
the adjusted analysis was lower (n=40,716) due to the exclusion of subjects with missing 
covariate data.  Effect estimates using cumulative lifetime exposure and intensity-weighted 
cumulative exposure were also found to be non-statistically significant and did not demonstrate a 
trend with increasing exposure. 
 
In a population-based case-control study in Iowa and Minnesota, Brown et al. (1990) did not 
observe an association with the ever-use of glyphosate (OR=0.9; 95% CI=0.5–1.6).  A limitation 
in the study was the low number of cases exposed to glyphosate (n=15).  Adjustments were made 
for several covariates, including vital status, age, tobacco use, family history of lymphopoietic 
cancer, high risk occupations, and high risk exposures; however, no adjustment was made for 
exposure to other pesticides.  
 
Chang and Delzell (2016) conducted a meta-analysis exploring glyphosate exposure and 
leukemia using 3 studies (De Roos et al., 2005; Brown et al., 1990; and Kaufman et al., 2009).  
I2 values were reported, which represented the percentage of the total variance explained by 
study heterogeneity and measure inconsistency in results.  Larger I2 values indicate greater 
inconsistency.  A meta-risk ratio of 1.0 (95% CI=0.6-1.5) was obtained with an I2 value of 0.0%, 
indicating consistency across the data sets.  It should be noted that this analysis included data 
from Kaufman et al. (2009), which is not considered in the current evaluation because it was 
assigned a low quality ranking because a quantitative measure of an association between 
glyphosate and a cancer outcome was not reported for that study. 
 

(2) Multiple Myeloma 
 
In a follow-up analysis of the study population from Iowa and Minnesota used in Brown et al. 
(1990), Brown et al. (1993) investigated whether pesticide use was related to multiple myeloma.  
Among men in Iowa, the authors observed a non-statistically significant elevated association 
with glyphosate use (OR=1.7; 95% CI=0.8–3.6; 11 exposed cases); however, no adjustment was 
made for exposure to other pesticides.  The authors cautioned that while the study may lend 
support to the role of pesticides in general, the study limitations preclude use of the evidence as a 
definitive finding for any one compound. 
 
De Roos et al. (2005) reported a suggestive association between multiple myeloma and 
glyphosate-exposed pesticide applicators based on 32 multiple myeloma cases observed in the 
AHS cohort.  For applicators with the full data set, the RR was 1.1 (95% CI=0.5–2.4) with only 
adjustment for age.  In the fully adjusted model excluding subjects with missing covariate data, 
there was a non-statistically significant elevated risk following adjustment for age, demographic 
and lifestyle factors, and exposure to other pesticides (RR=2.6; 95% CI=0.7–9.4).  The authors 
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postulated that the increased myeloma risk could be due to bias resulting from a selection of 
subjects in adjusted analyses that differed from subjects included in unadjusted analyses or may 
be due to a confounder or effect modifier that is prevalent among the subgroup and has not been 
accounted for in the analyses.  When exposure data were also stratified by tertiles with the lowest 
tertile of exposure as the referent category, trend analyses were not statistically significant.  Non-
statistically significant elevated RRs of 1.9 (95% CI: 0.6-6.3) and 2.1 (95% CI: 0.6-7.0) were 
estimated for the highest tertile of both cumulative and intensity-weighted exposure days, 
respectively.  The study authors did note that small sample size precluded precise estimation 
(n=19 for adjusted analyses).  When using never exposed as the referent category, the trend 
analysis was again non-statistically significant, but the RRs ranged from 2.3 (95% CI: 0.6-8.9) to 
4.4 (95% CI: 1.0-20.2) from the lowest tertile to the highest tertile, respectively.  When stratified 
by quartiles, a statistically significant trend is achieved and the RR increased to 6.6 (95% CI: 
1.4-30.6); however, the authors noted that the cases were sparsely distributed for these analyses.   
 
Sorahan (2015)11 re-analyzed the AHS data reported by De Roos et al. (2005) to examine the 
reason for the disparate findings in relation to the use of a full data set versus the restricted data 
set.  Using Poisson regression, risk ratios were calculated without excluding subjects with 
missing covariate data.  When adjusted for age and sex, the RR for ever-use of glyphosate was 
1.12 (95% CI of 0.5–2.49).  Additional adjustment for lifestyle factors and use of other pesticides 
did not have a large impact (RR=1.24; 95% CI=0.52–2.94).  The authors concluded that the 
disparate findings in De Roos et al. (2005) could be attributed to the use of a restricted dataset 
that was unrepresentative. 
 
Landgren et al. (2009), within the AHS study population, also investigated the association 
between pesticide use and prevalence of monoclonal gammopathy of undetermined significance 
(MGUS).  MGUS is considered a pre-clinical marker of multiple myeloma progression.  The 
authors did not observe an association with glyphosate use and MGUS using subjects from the 
AHS cohort (OR=0.50; 95% CI=0.20–1.0).  No adjustment was made for exposure to other 
pesticides. 
 
In a population-based case-control study (Pahwa et al., 2012) among men in six Canadian 
provinces, a non-statistically significant elevated odds of multiple myeloma was reported in 
relation to glyphosate use (OR=1.22; 95% CI = 0.77–1.93), based upon 32 glyphosate exposed 
multiple myeloma cases and 133 controls.  There was no adjustment for exposure to other 
pesticides.  Kachuri et al. (2013), using the same Canadian study population, further explored 
multiple myeloma in relation to days per year that glyphosate was used.  Adjustment for 
exposure to other pesticides was also not performed in this study.  For ever-use, there was a 
slight non-statistically significant increased odds ratio (OR=1.19; 95% CI=0.76–1.87).  For light 
users (>0 and ≤2 days/year), there was no association (OR=0.72; 95% CI = 0.39–1.32; 15 
exposed cases); whereas, for heavy users (>2 days/ year), there was a non-statistically significant 
increased odds ratio (OR=2.04; 95% CI=0.98–4.23; 12 exposed cases).  Similar results were 
obtained when proxy respondents were excluded from the analysis.  The low number of cases 
and controls exposed to glyphosate, particularly when exposed subjects were divided into light 
and heavy users, was a limitation of the study.  It would be expected that effect estimates would 
be reduced if adjustment for co-exposure to other pesticides had been performed.  
                                                 
11 Funded by Monsanto 
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In a hospital-based case-control study conducted by Orsi et al. (2009) in France, 56 multiple 
myleoma cases and 313 age- and sex-matched controls were identified.  A non-statistically 
significant elevated risk was observed (OR=2.4; 95% CI=0.8–7.3; 5 exposed cases and 18 
exposed controls).  The wide CI range can primarily be attributed to the low number of exposed 
cases indicating the analysis is underpowered.  Additionally, the study did not adjust for 
exposure to multiple pesticides. 
 
Chang and Delzell (2016) conducted a meta-analysis exploring glyphosate exposure and multiple 
myeloma using data from the 6 studies described above (Brown et al., 1993; De Roos et al., 
2005; Sorahan, 2015; Pahwa et al., 2012; Kachuri et al., 2013; Orsi et al., 2009).  Meta-risk 
ratios were obtained using data from each of the 4 independent study populations, such that if a 
study population was already represented in the analysis by one study, then the same population 
analyzed by another study would not be included (e.g., Sorahan, 2015 and De Roos et al., 2005 
could not be used simultaneously in a meta-analysis).  The combined meta-risk ratio based on 
data from prioritized studies (Brown et al., 1993; Kachuri et al., 2013; Orsi et al., 2009; and 
Sorahan, 2015) was 1.4 (95% CI=1.0-1.9) using random-effects and fixed-effects models and the 
I2 value = 0.0% indicating consistency across data sets.  There was relatively no impact on the 
meta-risk ratio and associated 95% CI when secondary analyses were conducted using 
alternative estimates for a study population (e.g., substituting the data from Sorahan, 2015 for De 
Roos et al., 2005). 
 

(3) Hodgkin Lymphoma 
 
In a Canadian case-control study, Karunanayake et al., (2012) evaluated Hodgkin lymphoma 
(HL) and observed no association with glyphosate exposure following adjustment for age, 
province of residence, and medical history variables (OR=0.99; 95% CI=0.62-1.56; 38 cases).  
No adjustment was made for exposure to other pesticides. 
 
In a hospital-based case-control study conducted by Orsi et al. (2009) in France, authors 
identified 87 HL cases and 265 age-and sex-matched controls.  There was a non-statistically 
significant elevated odds ratio observed (OR=1.7; 95% CI=0.6–5.0; 6 exposed cases and 15 
exposed controls).  The wide CI range can primarily be attributed to the low number of exposed 
cases indicating the analysis is underpowered.  Also, as noted earlier, this study did not adjust for 
exposure to multiple pesticides. 
 
Chang and Delzell (2016) conducted a meta-analysis exploring glyphosate exposure and HL 
using data from both of these studies.  A meta-risk ratio of 1.1 (95% CI=0.7-1.6) was obtained 
with a I2 value of 0.0%, indicating consistency across the data sets. 
 

(4) Non-Hodgkin Lymphoma 
 
NHL has about 60 subtypes classified by the WHO, which may have etiological differences 
(Morton et al., 2014).  There are analyses available for particular subtypes of NHL; however, 
these are particularly limited by the small sample sizes.  As a result, this evaluation only presents 
results for total NHL. 
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There were six studies available that investigated the association between glyphosate exposure 
and NHL, which was the most for any type of cancer.  As discussed in Section 3.4, these studies 
encompass a combination of strengths and limitations.  These studies are therefore discussed in 
more detail in this section as compared to discussions of other cancer types in order to highlight 
the strengths and identify the limitations for each study. 
 
De Roos et al. (2005) was the only prospective cohort study available; therefore, subjects were 
enrolled prior to developing cancer outcomes.  Disease status was determined through state 
cancer registries.  Exposure information was obtained from a large number of licensed pesticide 
applicators and no proxies were used.  Exposure was evaluated as ever/never use, cumulative 
lifetime exposure, and intensity-weighted cumulative exposure.  Due to the study design, the 
potential for many biases were reduced.  Additionally, the study adjusted and/or considered 
numerous factors, including use of other pesticides.  Median follow-up time was approximately 7 
years and a longer follow-up would increase the ability of the study to detect subjects developing 
cancer outcomes; however, as discussed in Section 3.3.1, study participants provided exposure 
information prior to enrollment and this information was incorporated into the cumulative 
lifetime and intensity-weighted cumulative exposure metrics.  As a result, the amount of time 
exposed was longer than just the follow-up time since enrollment.  For applicators with the full 
data set, the RR for ever/never use was 1.2 (95% CI=0.7–1.9; 92 cases) with only adjustment for 
age.  In the fully adjusted model excluding subjects with missing covariate data, the RR was 
similar following adjustment for age, demographic and lifestyle factors, and exposure to other 
pesticides (RR=1.1; 95% CI=0.7-1.9).  Effect estimates obtained using cumulative lifetime 
exposure and intensity-weighted cumulative exposure were below 1 (RR = 0.6-0.9 when 
comparing to the lowest tertile).     
 
De Roos et al. (2003) used pooled data from three case-controls studies evaluating NHL in white 
males from Nebraska, Kansas, and in Iowa and Minnesota (Cantor et al., 1992; Hoar et al., 1986; 
Zahm et al., 1990; Appendix B).  Exposure information was obtained from exposed individuals 
or their next of kin (i.e., proxy respondents) if the subjects were dead or incapacitated; however, 
techniques varied across the three studies.  There is potential for selection bias due to exclusion 
of observations with missing covariate data, but only if the lack of the covariate data was 
associated with glyphosate exposure.  The effect estimates for the association between 
glyphosate exposure and NHL was significant (OR=2.1; 95% CI=1.1–4.0) in the logistic 
regression analyses controlling for co-exposure to other pesticides.  However, utilizing 
alternative hierarchical regression techniques to adjust for co-exposure to other pesticide 
exposures, the odds ratio was still elevated, but the increase was not statistically significant 
(OR=1.6; 95% CI=0.90–2.8).   
 
Eriksson et al. (2008) is a Swedish case-control study that used detailed exposure information 
from exposed individuals (i.e., no use of proxy respondents), but only minimal demographic 
information was provided on subjects (age and sex) and a table with subject characteristics (e.g., 
smoking status, alcohol intake, physical activity, education) was not provided.  Cases were 
identified through physicians and verified histopathologically.  Glyphosate exposure, which was 
reported in 29 cases and 18 controls between 1999 and 2003, produced a statistically significant 
increased OR in the univariate analysis (OR=2.02; 95% CI=1.10–3.71); however, in the 
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multivariate analysis adjustments were conducted for co-exposure to different agents including 
MCPA, “2,4,5-Y and/or 2,4-D”, mercurial seed dressing, arsenic, creosote, and tar and the OR 
reduced to 1.51 (95% CI=0.77–2.94) and was not statistically significant.  Additional analyses 
were conducted to investigate the impact of various exposure times.  When exposure was for 
more than 10 cumulative days (the median number of days among exposed controls), the OR was 
2.36 (95% CI=1.04–5.37; 17 exposed cases) and for exposure less than 10 cumulative days, the 
OR was 1.69 (95% CI=0.7–4.07; 12 exposed cases).  By dividing the exposed cases and controls 
using this exposure metric, wider CIs were observed indicating reduced power from the smaller 
sample sizes.  Additionally, these analyses did not account for co-exposure to other pesticides.    
Similarly, wider CIs were also observed when exposed cases and controls were divided by a 
longer exposure metric.  ORs of 1.11 (95% CI=0.24-5.08) and 2.26 (95% CI=1.16-4.40) were 
obtained for 1-10 years and >10 years, respectively.  It was not clear whether this analysis 
controlled for co-exposure to other pesticides based on the statistical methods description and the 
subjects for each exposure group were not reported.  This finding, while limited to a single study, 
suggests that cohort studies without sufficient follow-up time or other case-control studies which 
did not stratify by time since first exposure may be less sensitive in detecting risk.   
 
Hardell et al. (2002) used pooled data from two case-control studies in Sweden (Hardell and 
Eriksson, 1999; Nordstrom et al., 1998; Appendix B) that examined hairy cell leukemia, a 
subtype of NHL, and NHL (not including hairy cell leukemia).  Exposure information was 
collected from individuals or proxy respondents based on a working history with specific 
questions on exposures to different chemicals.  Cases were identified from regional cancer 
registries and verified histopathologically.  In the univariate analysis, risk of NHL associated 
with glyphosate exposure was found to be significantly increased (OR=3.04; 95% CI=1.08–
8.52), but when study site, vital status, and co-exposure to other pesticides were considered in 
the multivariate analysis, the OR noticeably attenuated and was found to be non-statistically 
significant (OR=1.85; 95% CI=0.55–6.20).  The wide range of the CI suggests that the analysis 
is underpowered (only 8 glyphosate-exposed cases and 8 glyphosate-controls). 
 
McDuffie et al. (2001) is a multicenter population-based study among men of six Canadian 
provinces.  This case-control study utilized a well-conducted exposure assessment and cases 
were ascertained from cancer registries or hospitals in six provinces with histopathological 
verification for 84% of the samples.  There are concerns with control selection.  There was low 
control participation (48%) and different sources were used for selecting controls depending on 
the province of residence.  Effect estimates were obtained using a considerable number of 
exposed cases and controls (51 cases and 133 controls); however, the study did not assess co-
exposure to other pesticides.  There was a non-statistically significant increased risk of NHL 
from glyphosate exposure when adjusting for age and province (OR=1.26; 95% CI=0.87–1.80) 
and when adjusting for age, province and medical variables (OR=1.20; 95% CI=0.83–1.74).  
Medical variables found to be statistically significant included history of measles, mumps, 
previous cancer, skin-prick allergy tests, allergy desensitization shots, and a positive family 
history of cancer in a first-degree relative.  It would be expected that effect estimates would 
attenuate if control for co-exposure to other pesticides had been performed.  Additional analyses 
were conducted to investigate differences in exposure time.  When exposure was for more than 2 
days/year, the OR was 2.12 (95% CI=1.20-3.73; 23 exposed cases and 36 exposed controls) 
compared to unexposed subjects and for exposure more than 0 and ≤ 2 days/year, the OR was 
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1.00 (95% CI=0.63–1.57; 28 exposed cases and 97 exposed controls) compared to unexposed 
subjects.     
 
Orsi et al. (2009) is a French hospital-based case-control study that obtained exposure 
information from subjects (no proxies used) using a detailed questionnaire with lifelong 
residential and occupational histories followed by a discussion with a trained interviewer who 
was blinded to case status.  No issues regarding exposure or outcome assessment were identified; 
however, there is potential for selection bias given the study utilized hospital-based controls.  
The study evaluated several potential confounders; however, it did not assess co-exposure to 
other pesticides.  There was no association observed between NHL and glyphosate use (OR=1.0; 
95% CI=0.5-2.2; 12 exposed cases and 24 exposed controls).  The low number of cases and 
controls exposed to glyphosate and lack of adjustment for exposure to multiple pesticides were 
limitations of the study.   
 
Schinasi and Leon (2014) conducted a meta-analysis exploring occupational glyphosate exposure 
and NHL using data from six of the above mentioned studies (McDuffie et al., 2001; Hardell et 
al., 2002; De Roos et al., 2003; De Roos et al., 2005; Eriksson et al., 2008; and Orsi et al., 
2009).  Since the authors identified a variety of sources of heterogeneity between publications, 
they decided a priori to calculate meta-risk ratio estimates and 95% CIs using random effect 
models, allowing between study heterogeneity to contribute to the variance.  I2 values were 
reported as a measure of inconsistency in results.  For glyphosate, the meta-risk ratio was 1.5 
with a 95% CI of 1.1–2.0 and the I2 value was 32.7% indicating relatively low levels of 
heterogeneity among these studies.  This study combined multiple smaller studies that on their 
own were very limited in statistical power.  
 
The 2015 IARC evaluation noted that fully adjusted effect estimates in two of the Swedish 
studies (Hardell et al., 2002 and Eriksson et al., 2008) were not used in the analysis conducted 
by Schinasi and Leon (2014).  Consequently, the IARC Working Group conducted a 
reexamination of the results of these studies (IARC 2015).  For an association between 
glyphosate exposure and NHL, the IARC estimated a meta-risk ratio of 1.3 (95% CI=1.03–1.65, 
I2 =0%; p=0.589 for heterogeneity). 
 
Chang and Delzell (2016) conducted their own meta-analysis exploring glyphosate exposure and 
NHL using six independent studies (De Roos et al., 2003; De Roos et al., 2005; Eriksson et al., 
2008; Hardell et al., 2002; McDuffie et al., 2001; and Orsi et al., 2009).  A meta-risk ratio of 1.3 
(95% CI=1.0-1.6) was obtained with an I2 value of 0.0%.  In a secondary analysis, the De Roos et 
al. (2003) OR using hierarchical regression was replaced by the logistic regression OR.  This 
change had no impact on the meta-risk ratio and associated confidence interval (meta-risk 
ratio=1.3; 95% CI=1.0-1.6).  In another secondary analysis, the OR from McDuffie et al. (2001) 
was replaced by the OR from Hohenadel et al. (2011), which evaluated the same study 
population (minus four previously misclassified NHL cases).  This analysis also yielded similar 
results (meta-risk ratio=1.3; 95% CI=1.0-1.7).  A final analysis was performed with the 
replacements for both secondary analyses [i.e., logistic regression OR from De Roos et al. (2003) 
and OR from Hohenadel et al. (2011)].  The results were relatively the same as the other meta-
analyses (meta-risk ratio=1.4; 95% CI=1.0-1.8).  Chang and Delzell (2016) also tested for 
publication bias using Egger’s linear regression approach to evaluating funnel plot asymmetry, 
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and found no significant asymmetry indicating little evidence of publication bias; however, given 
the small sample size (n=6), this analysis would lack power and the results are not considered 
meaningful. 
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Table 3.4.  Summary of Findings: Non-Solid Tumor Cancer Studies. 
Study Study Design Study Location Exposure Metric Adjusted Effec Estimate:  

RR or OR (95% CI)a Covariate Adjustments in Analyses 

Leukemia 

De Roos et al. (2005) Prospective Cohort USA: Iowa and 
North Carolina 

Ever/never 1.0 (0.5-1.9) Age, demographic and lifestyle factors, and 
other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

 
 

1.0 
1.9 (0.8-4.5) 
1.0 (0.4-2.9) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days  

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

 
 
 

1.0 
1.9 (0.8-4.7) 
0.7 (0.2-2.1) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Brown et al. (1990) Case-Control USA: Iowa and 
Minnesota Ever/never 0.9 (0.5-1.6) 

Vital status, age, tobacco use, family history 
of lymphopoietic cancer, high occupations, 

and high risk exposures 
Multiple Myeloma 

De Roos et al. (2005) Prospective Cohort USA: Iowa and 
North Carolina 

Ever/never 2.6 (0.7-9.4) Age, demographic and lifestyle factors, and 
other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

 
 

1.0 
1.1 (0.4-3.5) 
1.9 (0.6-6.3) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days  

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

 
 
 

1.0 
1.2 (0.4-3.8) 
2.1 (0.6-7.0) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Brown et al. (1993) Case-Control USA: Iowa Ever/never 1.7 (0.8-3.6) Age and vital status 

Kachuri et al. (2013) Case-Control Canada 

Ever/never 1.19 (0.76-1.87) 
Age, province of residence, smoking status, 
selected medical conditions, family history 
of cancer, and use of a proxy respondent 

Days per year of use: 
0 to ≤2 days/year 

>2 days/year 

 
0.72 (0.39-1.32) 
2.04 (0.98-4.23) 

Age, province of residence, smoking status, 
selected medical conditions, family history 
of cancer, and use of a proxy respondent 

Pahwa et al. (2012) Case-Control Canada Ever/never 1.22 (0.77-1.93) 
Age group, province of residence, and 
statistically significant medical history 

variables 
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Table 3.4.  Summary of Findings: Non-Solid Tumor Cancer Studies. 
Study Study Design Study Location Exposure Metric Adjusted Effec Estimate:  

RR or OR (95% CI)a Covariate Adjustments in Analyses 

Orsi et al. (2009) Case-Control France Ever/never 2.4 (0.8-7.3) Age, centre, and socioeconomic category 
Monoclonal Gammopathy of Undetermined Significance (MGUS) 

Landgren et al. (2009) Nested Case-Control USA: Iowa and 
North Carolina Ever/never 0.5 (0.2-1.0) Age and education 

Hodgkin Lymphoma (HL) 

Karunanayake et al. 
(2012) Case-Control Canada Ever/never 0.99 (0.62-1.56) 

Age group, province of residence, and 
statistically significant medical history 

variables 
Orsi et al. (2009) Case-Control France Ever/never 1.7 (0.6-5.0) Age, centre, and socioeconomic category 

Non-Hodgkin Lymphoma (NHL) 

De Roos et al. (2005) Prospective Cohort USA: Iowa and 
North Carolina 

Ever/never 1.1 (0.7-1.9) Age, demographic and lifestyle factors, and 
other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

 
 

1.0 
0.7 (0.4-1.4) 
0.9 (0.5-1.6) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days  

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

 
 
 

1.0 
0.6 (0.3-1.1) 
0.8 (0.5-1.4) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

De Roos et al. (2003) Case-Control 

USA: Iowa, 
Nebraska, 

Minnesota, and 
Kansas 

Ever/never 1.6 (0.9-2.8) Age, study site, and use of other pesticides 

Eriksson et al. (2008) Case-Control Sweden 

Ever/never Multivariate: 
1.51 (0.77-2.94) 

Age, sex, year of diagnosis or enrollment, 
and exposure to other pesticides 

Days per year of use: 
≤ 10 days 
>10 days 

 
1.69 (0.70-4.07) 
2.36 (1.04-5.37) 

Age, sex, and year of diagnosis or 
enrollment 

Years of use: 
1-10 years 
>10 years 

 
1.11 (0.24-5.08) 
2.26 (1.16-4.40) 

Unknown 

Hardell et al. (2002) Case-Control Sweden Ever/never Multivariate: 
1.85 (0.55-6.20) 

Study, study area, vital status, and exposure 
to other pesticides 

McDuffie et al. (2001) Case-Control Canada 
Ever/never 1.20 (0.83-1.74) Age, province of residence, and statistically 

significant medical variables 
Days per year of use: 

>0 and ≤ 2 days 
 

1.00 (0.63-1.57) Age and province of residence 
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Table 3.4.  Summary of Findings: Non-Solid Tumor Cancer Studies. 
Study Study Design Study Location Exposure Metric Adjusted Effec Estimate:  

RR or OR (95% CI)a Covariate Adjustments in Analyses 

>2 days 2.12 (1.20 -3.73) 
Orsi et al. (2009) Case-Control France Ever/never 1.0 (0.5-2.2) Age, centre, and socioeconomic category 

a Some studies report multiple quantitative risk measurements.  This table reports the most highly adjusted quantitative measurements. 
b De Roos et al. (2005) excluded subjects missing covariate data for demographic and lifestyle factors and exposure to other pesticides; therefore, the number of subjects included 
in each analysis varies. 
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3.6 Discussion 
 
A total of 24 epidemiological studies from the open literature were identified as appropriate for 
detailed evaluation.  Of these, 23 studies were considered informative with regard to the 
carcinogenic potential of glyphosate.  There was no evidence of an association between 
glyphosate exposure and solid tumors.  There was also no evidence of an association between 
glyphosate exposure and leukemia, or HL.  This conclusion is consistent with those recently 
conducted by IARC, EFSA, and JMPR who also concluded there is no evidence of an 
association for these tumors at this time.  The data should be considered limited though with only 
one or two studies available for almost all of the cancer types investigated.  Additionally, with 
the increased use of glyphosate following the introduction of glyphosate-tolerant crops in 1996, 
there is a need for more recent studies since a large number of studies were conducted prior to 
1996.  As described in Section 1.1, the use pattern changed following the introduction of 
transgenic crops, which may impact overall effect estimates.  The remainder of this discussion 
focuses on multiple myeloma and NHL.  Study elements for the available studies and their 
potential to impact effect estimates are examined; however, the discussion is applicable in most 
cases to all of the epidemiological studies used in this evaluation. 
 
Multiple Myeloma 
 
Five studies were available evaluating the association between glyphosate exposure and risk of 
multiple myeloma (Brown et al., 1993; De Roos et al., 2005; Kachuri et al., 2013; Orsi et al., 
2009; Pahwa et al., 2012).  The effect estimates for ever/never use ranged from 1.19 to 2.6 
although none were found to be statistically significant.  Only one study (De Roos et al., 2005) 
controlled for co-exposures to other pesticides; therefore, potential confounding was not 
addressed in the other studies.  There was an indication of a possible exposure-response 
relationship; however, this was the only study that evaluated the exposure-response relationship 
for multiple myeloma.  Furthermore, reanalysis of the full dataset by Sorahan (2015) raised 
concerns about whether the restricted dataset used for these analyses was representative of the 
whole cohort.  There was a single study of MGUS, a precursor to multiple myeloma, which 
showed decreased risk with exposure to glyphosate; however, the study did not control for 
exposure to other pesticides.  Overall, the available epidemiologic evidence for an association 
between glyphosate and risk of multiple myeloma is inadequate to assess the carcinogenic 
potential at this time due to the potential for confounding in three of the four studies, the limited 
observation of a possible exposure-response relationship in a single study, and concerns whether 
restricted datasets were representative of the whole cohort. 
 
NHL 
 
Six studies were available evaluating the association between glyphosate exposure and risk of 
NHL.  Effect estimates for ever/never use ranged from 1.0-1.85 in adjusted analyses with none 
reaching statistical significance (Figure 3.2).  Two of these studies did not adjust for co-
exposures to other pesticides (McDuffie et al., 2001; Orsi et al., 2009).  Many of the evaluated 
studies had limited power due to small sample sizes, which resulted in large confidence intervals 
and reduced the reliability of the results to demonstrate a true association.  Meta-analyses were 
performed by IARC (2015) and Chang and Delzell (2016) using these results for the ever/never 
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use metric.  Both analyses reported similar meta-risk ratios ranging from 1.3-1.5, depending on 
the effect estimates and studies included in the analyses.   All meta-analysis estimates reported 
were non-statistically significant except the meta-risk ratio reported by IARC (2015), which was 
borderline significant with the lower limit of the 95% CI at 1.03.  It should also be noted that 
publication bias may play a role in this evaluation given there is a tendency to only publish 
positive results and potential concerns regarding glyphosate have only been raised in recent 
years. 
 
With respect to meta-analyses, caution should be taken when interpreting results.  Meta-analyses 
are a systematic way to combine data from several studies to estimate a summary effect.  
Analyses were performed with 6 studies, which many would consider small for performing meta-
analyses.  Rarely will meta-analyses synthesize data from studies with identical study designs 
and methods.  In the meta-analyses performed by IARC (2015) and Chang and Delzell (2016), 
inclusion was primarily based on whether a study addressed the broader question regarding the 
association between glyphosate exposure and risk of NHL.  For meaningful results, careful 
consideration of whether studies are similar and should be combined in the analysis.  
Furthermore, the bias and confounding issues inherent for each individual study are carried over 
into the meta-analyses.  Across the NHL studies, study characteristics varied, such as overall 
study design (i.e., cohort and case-control), source population, proxy respondent use, covariate 
adjustments, and confounding control.  Even if these differences are not detected statistically, the 
meta-analysis estimate should be considered in the context of the data that are used to generate it.   
 

 
Figure 3.2.  Forest plot of effect estimates (denoted as ES for effect sizes) and associated 95% confidence 
intervals (CI) for Non-Hodgkin lymphoma (NHL). 
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Using cumulative lifetime and intensity-weighted cumulative exposure metrics, all effect 
estimates were less than 1 (OR = 0.6-0.9 when comparing to the lowest tertile) in the AHS 
cohort study (De Roos et al., 2005).  Two case-control studies (Eriksson et al., 2008; McDuffie 
et al., 2001) evaluated the association of glyphosate exposure and NHL stratifying exposure by 
days per year of use.  These studies obtained effect estimates greater than 1, which conflicted 
with the results in the prospective cohort study; however, these estimates from the case-control 
studies do not appear to be adjusted for co-exposures to other pesticides.  As mentioned 
previously (and will be discussed further below), there was clearly strong potential for 
confounding from exposure to other pesticides.  In each instance where a study controlled for co-
exposure to other pesticides, the adjusted effect estimate decreased in magnitude, including other 
analyses performed in one of these case-control studies.  Consequently, lack of adjustment for 
co-exposure to other pesticides in these analyses could partially explain the conflicting results 
between the cohort and case-control studies. 
 
The possible effect of confounding factors, which are related to both the exposure of interest and 
the risk of disease, may make it difficult to interpret the results.  Control for confounding varied 
considerably across studies (Table 3.2).  Studies primarily adjusted for standard variables, such 
as age, gender, and residency location.  Co-exposure to other pesticides was considered for 
several of the NHL studies for ever/never use (De Roos et al., 2003; De Roos et al., 2005; 
Eriksson et al., 2008; Hardell et al., 2002); however, analyses of exposure-response and latency 
effects did not appear to control for these co-exposures.   
 
There is clearly a strong potential for confounding by co-exposures to other pesticides since 
many are highly correlated and have been reported to be risk factors for NHL.  In the studies that 
did report a quantitative measure adjusted for the use of other pesticides, the risk was always 
found to be closer to the null than the risk calculated prior to this adjustment.  For examples, 
Eriksson et al. (2008) reported unadjusted and adjusted effect estimates of 2.02 (95% CI: 1.10-
3.71) and 1.51 (95% CI:0.77-2.94), respectively.  Comparing the magnitude of those effect sizes 
on the natural log scale, the unadjusted effect was β=0.70 (95% CI: 0.10, 1.31) while the 
adjusted effect was β=0.41 (95% CI: -0.26, 1.08), suggesting a difference compatible with a 
degree of confounding by those herbicide co-exposures which appeared to have inflated the 
unadjusted effect upwards by 70% on the natural log scale (or by 46% on the OR scale).  This 
demonstrates the profound effect this adjustment has on effect estimates and the concern for 
residual confounding by other pesticides that cause NHL themselves.  As discussed in Section 
3.2.4, other potential confounders have also been identified.  With an association between 
glyphosate exposure and the outcome of interest, occupational exposure to diesel exhaust fumes, 
solvents, and UV radiation are highly likely confounders in the NHL studies; however, none of 
these studies accounted for these potential confounders. 
 
Recall bias and missing data are also limitations in most of the studies.  In epidemiologic studies, 
the quality of the exposure assessment is a major concern since the validity of the evaluations 
depends in large part on the ability to correctly quantify and classify an individual’s exposure.  
Variation in the quality of exposure assessment, study design and methods, as well as available 
information concerning potential confounding variables could also explain discrepancies in study 
findings.  During their lifetime, farmers are typically exposed to multiple pesticides and often 
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several may be used together posing a challenge for identifying specific risk factors.  Moreover, 
there is no direct information on pesticide exposure or absorbed dose because analyses are based 
on self-reported pesticide use.  The studies included in this epidemiology assessment relied 
primarily on questionnaires and interviews to describe participants’ past and/or current exposure 
to glyphosate.  Since the questionnaires are commonly used to account for exposure and capture 
self-reporting, the results can be subject to misclassification and recall bias.    
 
Furthermore, the use of proxy respondents has the potential to increase recall bias and thus may 
increase exposure misclassification, especially for proxy respondents not directly involved in 
farming operations that may be more prone to inaccurate responses than directly interviewed 
subjects.  In some of the NHL studies, the study participants were interviewed directly to assess 
exposure (De Roos et al., 2005; Eriksson et al., 2008; McDuffie et al., 2001; Orsi et al., 2009), 
making proxy respondent use a non-issue for these studies.  In other studies, however, study 
participants or proxy respondents were interviewed to assess exposure (Hardell et al., 2002, De 
Roos et al., 2003).  De Roos et al. (2003) did not find type of respondent to be statistically 
significant, but Hardell et al. (2002) did not conduct analyses to evaluate the impact of proxy use 
In non-NHL studies, proxy analyses were conducted in a small subset (Kachuri et al., 2013; Lee 
et al., 2004b; Lee et al., 2005; Yiin et al., 2012) and differences in effect estimates were often 
observed.  In a few studies, respondent type was used as an adjustment variable when calculating 
effect estimates (Band et al., 2011; Kachuri et al., 2013; Lee et al., 2005).  As with all study 
design elements of case-control studies, one concern is whether or not the use of proxy 
respondents had a differential impact on the cases and controls included in the study because any 
differential impact may result in differential exposure misclassification.  When use of proxy 
respondents was comparable for cases and controls in the full study population, it could be 
assumed that there is less concern for potential recall bias from the use of proxy respondents.  In 
Hardell et al., (2002), the percentage of cases and controls with proxy respondents was not fully 
reported for cases and controls though and this adds a potential source of uncertainty for the 
study.  Moreover, when proxy respondents were used in a study, the percentages were usually 
reported only for the full study population and were not reported for the specific cases and 
controls exposed to glyphosate.  This lack of information makes it difficult to assess the degree 
to which recall bias may have occurred due to the use of proxy respondents.   
 
The highest risk measures were reported in studies with subjects developing NHL during a 
period of relatively low use of glyphosate.  For example, Hardell et al. (2002) and De Roos et al. 
(2003) acquired cases from 1987-1990 and 1979-1986, respectively.  These studies reported the 
largest adjusted ORs for glyphosate exposure and NHL (1.6 and 1.85); however, these studies 
investigated subjects prior to the introduction of genetically engineered glyphosate-tolerant 
crops.  As discussed in Section 1.4, glyphosate use dramatically increased following the 
introduction of genetically engineered glyphosate-tolerant crops in 1996.  Prevalence alone 
would not be expected to result in a corresponding increase in outcomes associated with 
glyphosate; however, the use pattern changed following the introduction of transgenic crops, 
such that in addition to new users, individuals already using glyphosate would have a 
corresponding increase in glyphosate exposure.  As a result, if a true association exists between 
glyphosate exposure and NHL, then a corresponding increase in effect estimates would also be 
expected during this time.  The currently available studies do not display this trend.  In more 
recent years, including the AHS prospective cohort study (De Roos et al., 2005), reported 
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adjusted risk measures were lower (1.0-1.51).  Furthermore, if a true association exists, it would 
also be expected that the higher effect estimates would be reported in countries where individuals 
are more exposed to glyphosate, such as the United States and Canada, as compared to countries 
that exhibit less use12.  Once again, the expected trend was not observed, such that effect 
estimates for studies conducted in Sweden (Eriksson et al., 2008; Hardell et al., 2002), where 
glyphosate-tolerant crops are sparsely grown, were similar or higher than those reported in the 
United States (De Roos et al., 2003; De Roos et al., 2005) and Canada (McDuffie et al., 2001).  
These counterintuitive results highlight the need for additional studies to determine the true 
association between glyphosate exposure and NHL, as well as further elucidate the exposure-
response relationship.   
 
Some have argued that the follow-up period (median = 7 years) in De Roos et al. (2005) is not 
sufficiently long to account for the latency of NHL (Portier et al., 2016); however, the latency 
period for NHL following environmental exposures is relatively unknown and estimates have 
ranged from 1-25 years (Fontana et al., 1998; Kato et al., 2005; Weisenburger, 1992).  Eriksson 
et al., 2008) evaluated the impact of time since first exposure.  This study found an increased 
effect estimate for subjects with more than 10 years of glyphosate exposure prior to diagnosis of 
NHL.  This finding suggests a potential for a longer latency for NHL than the follow-up period 
in De Roos et al. (2005); however, this analysis did not appear to account for co-exposures to 
other pesticides and the number of subjects in the analysis were not reported.  It should be noted 
that the follow-up time in De Roos et al. (2005) does not represent the amount of time subjects 
have been exposed.  In this study, prior pesticide exposure was provided at time of enrollment 
and used to evaluate subjects that contribute person-time from enrollment until the point of 
diagnosis, death, movement from the catchment area, or loss to follow-up.  As such, estimated 
exposure for each subject did not continue to accrue during follow-up.  Additionally, subjects 
were not checked against state registries for inclusion in the cohort.  Rather, cancer analyses 
were restricted to those who are cancer-free at the time of enrollment to remove any issues 
related to treatment that might impact subsequent cancer risk.  At the time of enrollment, the 
average and median times of exposure 7.5 years and 8 years, respectively, with a standard 
deviation of 5.313.  These values were calculated using the midpoint of exposure categories 
provided in the questionnaire; therefore, these values represent a range of subject exposure time. 
Given the majority of the subjects were at least 40 years old at the time of analysis and the 
recognition that these workers generally start in their profession at a much earlier age and stay in 
that profession over their lifetime, time of exposure for many of these subjects would be greater 
than the average and median times.  All of this information indicates that subjects within the 
cohort have ample amount of time for the outcome of interest to develop and be detected during 
the study.  Furthermore, NHL has about 60 subtypes classified by the WHO, which may have 
etiological differences (Morton et al., 2014).  In this evaluation, the analysis of effect estimates 
was restricted to total NHL due to the small sample sizes in the few instances where NHL 
subtypes were analyzed.  There are concerns with grouping the subtypes together despite 
etiological differences and the latency period for each NHL subtype may vary due to these 
etiological differences.  Given the latency analysis was limited to Eriksson et al. (2008) and lack 
of NHL latency understanding in general, further analyses are needed to determine the true 
                                                 
12 Components in glyphosate formulations in the United States and abroad are similar according to personal 
communication with Monsanto. 
13 Information provided by email from NIEHS. 
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latency time of NHL and NHL subtypes.  The next update to the AHS cohort study with a longer 
follow-up would also aid in alleviating any concerns regarding the ability of De Roos et al. 
(2005) to detect subjects developing NHL. 
 
There are conflicting views on how to interpret the overall results for NHL.  Some believe that 
the data are indicative of a potential association between glyphosate exposure and risk of NHL.  
This is primarily based on reported effect estimates across studies and the associated meta-
analyses greater than 1 despite lack of statistical significance.  Additionally, the analysis 
conducted by Eriksson et al. (2008) observed a slightly statistically significant increase for those 
with more than 10 years of exposure prior to diagnosis.  There were also two case-control studies 
that investigated the association of glyphosate exposure and NHL by stratifying exposure by 
days per year of use that reported effect estimates greater than 1 for groups with the highest 
exposure. 
 
Conversely, others have viewed the effect estimates as relatively small in magnitude and 
observed associations could be explained by chance and/or bias.  All of the effect estimates for 
ever/never use were non-statistically significant.  Sample sizes were small or questionable in 
some of the studies.  Half of the studies reported effect estimates approximately equal to 1, while 
the other half of the studies reported effect estimates clustered from 1.5-1.85, with the largest 
effect estimate having the widest confidence interval indicating the estimate was less reliable.  
As such, the higher effect estimates were contradicted by the results from studies at least equal 
quality.  Meta-analyses were based on studies with varying study characteristics.  Given the 
limitations and concerns discussed above for the studies included in this evaluation, chance 
and/or bias cannot be excluded as an explanation for the relatively small increase observed in the 
meta-risk ratios.  Meanwhile, analyses performed by De Roos et al. (2005) reported effect 
estimates less than 1 for cumulative lifetime exposure and intensity-weighted cumulative 
exposure and these extensive analyses did not detect any exposure-response relationship, which 
conflicts with the two case-control studies that indicate potential for an exposure-response 
relationship comparing two groups stratified by days per year of use.  Although increased effect 
estimates were observed in one case-control study (Eriksson et al., 2008) for subjects exposed 
more than 10 years prior to diagnosis and in two case-control studies (McDuffie et al., 2001; 
Eriksson et al., 2008) that stratified exposure by days per year of use, none of these analyses 
appeared to adjust for exposures to other pesticides, which has been found to be particularly 
important for these analyses and would attenuate these estimates towards the null.  Furthermore, 
none of the studies in this evaluation of glyphosate exposure and risk of NHL accounted for 
other potential confounders, such as diesel exhaust fumes, solvents, and UV radiation.  These 
adjustments would also be expected to reduce effect estimates towards the null.     
 
Based on the weight-of-evidence, the agency cannot exclude chance and/or bias as an 
explanation for observed associations in the database.  Due to study limitations and contradictory 
results across studies of at least equal quality, a conclusion regarding the association between 
glyphosate exposure and risk of NHL cannot be determined based on the available data.  The 
agency will continue to monitor the literature for studies and any updates to the AHS will be 
considered when available. 
4.0 Data Evaluation of Animal Carcinogenicity Studies 
 



   

Page 69 of 227 
 

4.1 Introduction 
 
Cancer bioassays in animals have historically been the primary studies available to evaluate 
cancer hazard in humans, since until recently epidemiological evidence was limited.  The results 
of these bioassays, as well as results from screening assays for genotoxicity, are considered in a 
weight-of-evidence approach to determine the potential of a chemical to induce cancer in 
humans.  Carcinogenicity studies in two rodent species are required for the registration of food 
use pesticides or when the use of a pesticide is likely to result in repeated human exposure over a 
considerable portion of the human lifespan (40 CFR Part 158.500).  Rodent carcinogenicity 
studies identified from the data collection phase of the systematic review were evaluated for 
study quality and acceptable studies were evaluated in the context of the 2005 EPA Guidelines 
for Carcinogen Risk Assessment as described in Sections 4.2 and 4.3 below, respectively. 
 
4.2 Consideration of Study Quality for Animal Carcinogenicity Studies 
 
The agency has published test guidelines on how to conduct carcinogenicity studies (OCSPP 
870.4200) and combined chronic/carcinogenicity studies (OCSPP 870.4300) in rodents which 
have been harmonized with OECD guidelines (Test Nos. 451 and 453).  Test substances are 
typically administered in animal carcinogenicity studies by the oral route for food use pesticides.  
The studies are generally conducted in mice and rats with exposure durations of 18-24 months 
for mice and 24 months for rats, which represent exposures of the majority of the expected 
lifespan in these animals.  Guideline carcinogenicity studies are designed to test three or more 
doses in both sexes (with at least 50 animals/sex/dose) with adequate dose spacing to 
characterize tumor dose-response relationships.  Key considerations when evaluating 
carcinogenicity studies for cancer hazard assessment include identification of target organs of 
carcinogenicity, increased incidence of tumors or proportion of malignant neoplasms, and 
reduction in the time to appearance of tumors relative to the concurrent control group (OECD 
TG 451).     
 
There are a number of criteria the agency uses when evaluating the technical adequacy of animal 
carcinogenicity studies.  A primary criterion is the determination of the adequacy of dosing.  The 
2005 EPA Guidelines for Carcinogen Risk Assessment recommends that the highest dose level 
selected should elicit signs of toxicity without substantially altering the normal life span due to 
effects other than tumors; or without inducing inappropriate toxicokinetics (e.g., overwhelming 
absorption or detoxification mechanisms); however, the high dose need not exceed 1,000 
mg/kg/day (i.e., limit dose) (OCSPP 870.4200; OCSPP 870.4300).  Additional criteria to judge 
the technical adequacy and acceptability of animal carcinogenicity studies are provided in the 
test guidelines as well as other published sources (NTP, 1984; OSTP, 1985; Chhabra et al., 
1990).  As stated in the 2005 EPA Guidelines for Carcinogen Risk Assessment, studies that are 
judged to be wholly inadequate in protocol, conduct or results, should be discarded from 
analysis.  Studies the agency consider acceptable are further evaluated for potential tumor 
effects.  
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Following study quality evaluation, a total of 9 chronic/carcinogenicity studies in the rat and 6 
carcinogenicity studies in the mouse were considered acceptable for use in the current evaluation 
for the active ingredient glyphosate and were subsequently evaluated in the context of the 2005 
EPA Guidelines for Carcinogen Risk Assessment as described in Section 4.3.  A number of 
studies were judged to be inadequate in protocol, conduct or reporting and were not considered 
in the analysis of glyphosate.  These studies and the justification for not including them in the 
analysis are listed below: 
 

1. A two-year chronic oral toxicity study in Albino rats by Reyna (1974)14.  The study 
was considered inadequate to assess carcinogenicity due to insufficient reporting on 
the histopathology findings in the control and treatment groups. Approximately 70 
animals were unaccounted for across the study.  

 
2. A two-year drinking water study in Wistar rats with a formulated product (13.6% 

ammonium salt) by Chruscielska et al., (2000).  In addition to deficiencies including 
inadequate reporting of water consumption and body weight data, this study was 
conducted with a glyphosate formulated product and not the active ingredient 
glyphosate, which is the focus of this review. Glyphosate formulations contain 
various components other than glyphosate and it has been hypothesized these 
components are more toxic than glyphosate alone.  The agency is collaborating with 
NTP to systematically investigate the mechanism(s) of toxicity for glyphosate and 
glyphosate formulations. This project is discussed in more detail in Section 7.0 of 
this document. 
 

3. An initiation-promotion study (George et al., 2010) in male Swiss mice that tested a 
commercial formulation of glyphosate (41%) on the skin.  Study deficiencies 
included small number (20) of animals, tested only males, and lack of 
histopathological examination. 
 

4. A carcinogenicity study in Swiss albino mice (Kumar, 2001)15.  This study was not 
included due to the presence of a viral infection within the colony, which confounded 
the interpretation of the study findings. Malignant lymphomas were reported in this 
study in all dose groups.  However, lymphomas are one of the most common types of 
spontaneous neoplastic lesions in aging mice (Brayton et al., 2012).  Murine 
leukemia viruses (MuLVs) are also a common cause of lymphoma in many different 
strains of mice (Ward, 2006). For example, Tadesse-Heath et al. (2000) reported 
50% lymphoma (mostly B-cell origin) incidence in a colony of Swiss mice infected 
with MuLVs.  Although the lymphoma incidences in Kumar (2001) were within or 
near normal background variation, it is not clear whether or not the viral infection 
may have contributed to the lymphoma incidence reported or the lower survival seen 
at the high dose in this study.  

 

                                                 
14 MRID 00062507. 
15 MRID 49987403. In Greim et al. (2015), the same study is cited as Feinchemie Schwebda (2001). 
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5. A two year feeding study in Sprague-Dawley rats (Excel, 1997) was not included. 
The agency does not have access to this study to perform an independent assessment 
of its conduct and; however, Greim et al. (2015) stated that the study “is considered 
unreliable for carcinogenicity evaluation” and there were “several deviations from 
the OECD Test Guideline 453”.   

 
 
4.3  Assessment of Animal Carcinogenicity Studies 
 
The agency considers many factors when interpreting the results of carcinogenicity studies.  
The 2005 EPA Guidelines for Carcinogen Risk Assessment are intended as a guidance only and 
does not provide a checklist for determining whether tumor findings are related to treatment.   
These guidelines emphasize the importance of weighing multiple lines of evidence in reaching 
conclusions regarding human carcinogenic potential of chemicals.  Evaluation of observed 
tumor findings takes into consideration both biological and statistical significance.  There are 
several factors in the 2005 EPA Guidelines for Carcinogen Risk Assessment used in the weight-
of-evidence evaluation of individual studies.  For this evaluation, the interpretation of the 
evidence related to tumor findings is described below.  The agency is soliciting comment from 
the SAP regarding several of these factors as they relate to the interpretation of studies as part 
of Charge Question #3.     
 
Dose Selection 
Doses should be selected based on relevant toxicological information.  Caution is taken in 
administering an excessively high dose that would confound the interpretation of the results to 
humans.  As mentioned above, the 2005 EPA Guidelines for Carcinogen Risk Assessment 
recommends that the highest dose level selected should elicit signs of toxicity without 
substantially altering the normal life span due to effects other than tumors; or without inducing 
inappropriate toxicokinetics (e.g., overwhelming absorption or detoxification mechanisms); 
however, the high dose is not recommended to exceed 1,000 mg/kg/day (OCSPP 870.4200; 
OCSPP 870.4300).  Doses should provide relevant dose-response data for evaluating human 
hazard for human health risk assessment.  In the case of glyphosate, the low (oral) systemic 
toxicity and limited pharmacokinetic (PK) data for this chemical make it difficult to define a 
maximum tolerated dose (MTD) for the cancer bioassays.  A large number of the 
carcinogenicity studies conducted with glyphosate approach or exceed the limit dose.  The 2005 
EPA Guidelines for Carcinogen Risk Assessment state that “weighing of the evidence includes 
addressing not only the likelihood of human carcinogenic effects of the agent but also the 
conditions under which such effects may be expressed”.  As such, the agency puts less weight 
on observations of tumors that occur near or above the limit dose. 
 
Statistical analyses to evaluate dose response and tumor incidences  
The main aim of statistical evaluation is to determine whether exposure to the test agent is 
associated with an increase in tumor development, rather than due to chance alone. Statistical 
analyses should be performed on each tumor type separately.  The incidence of benign and 
malignant lesions of the same cell type, usually within a single tissue or organ, are considered 



   

Page 72 of 227 
 

separately, but may be combined when scientifically defensible (McConnell et al., 1986).  
Trend tests and pairwise comparison tests are the recommended tests for determining whether 
chance, rather than a treatment-related effect, is a plausible explanation for an apparent increase 
in tumor incidence.  The 2005 Guidelines for Carcinogen Risk Assessment states that  
 
“A trend test such as the Cochran-Armitage test (Snedecor and Cochran, 1967) asks whether the 
results in all dose groups together increase as dose increases.  A pairwise comparison test such 
as the Fisher exact test (Fisher, 1950) asks whether an incidence in one dose group is increased 
over that of the control group.  By convention, for both tests a statically significant comparison 
one for which p is less than 0.05 that the increased incidence is due to chance.  Significance in 
either kind of test is sufficient to reject the hypothesis that chance accounts for the result.” 
 
In the current evaluation, the Cochran-Armitage Test for Trend (Snedecor and Cochran, 1967; 
one-sided) was used.  For pairwise comparisons, the Fisher Exact Test (Fisher, 1950; one-sided) 
was used in the current evaluation to determine if incidences observed in treated groups were 
different from concurrent controls.  Furthermore, the 2005 EPA Guidelines for Carcinogen Risk 
Assessment state that “considerations of multiple comparisons should also be taken into 
account”.  Multiple comparison methods control the familywise error rate, such that the 
probability of Type I error (incorrect rejection of the null hypothesis or “false positive”) for the 
pairwise comparisons in the family does not exceed the alpha level.  In the current evaluation, a 
Sidak correction method was used to adjust for multiple comparisons.   
 
Forthe current evaluation, statistical significance observed in either test is judged in the context 
of all of the available evidence.  Statistically significant responses may or may not be 
biologically significant and vice versa (Hsu and Stedeford, 2010; EPA, 2005).  If a trend was 
found to be statistically significant, a closer examination of the tumor incidence was taken to 
determine whether the data demonstrate a monotonic dose-response where an increase in tumor 
incidence is expected with corresponding increase in dose.  Therefore, statistically significant 
results with fluctuating tumor incidence across doses are not weighed as heavily as those 
displaying a monotonic dose-response.  If a pair-wise comparison was found to be statistically 
significant, a closer examination of the tumor incidence and other lines of evidence was taken 
to determine whether the response was biologically significant.  Factors considered in 
determining the biological relevance of a response are discussed below.  
 
Given that statistical evaluations were performed at different times for each study, all statistical 
analyses were reanalyzed for the purposes of this evaluation to ensure consistent methods were 
applied (TXR# 0057494).   
 
Historical Control Data 
As indicated in the 2005 EPA Guidelines for Carcinogen Risk Assessment (Section 2.2.2.1.3), 
the standard for determining statistical significance of tumor incidence comes from a comparison of 
tumors in dosed animals with those in concurrent control animals. Additional insight into the 
statistical and/or biological significance of a response can come from the consideration of 
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historical control data (Tarone, 1982; Haseman, 1995; EPA, 2005).  Historical control data can 
add to the analysis, particularly by enabling identification of uncommon tumor types or high 
spontaneous incidence of a tumor in a given animal strain.  Generally speaking, statistically 
significant increases in tumors should not be discounted simply because incidence rates in the 
treated groups are within the range of historical controls or because incidence rates in the 
concurrent controls are somewhat lower than average.    

Historical control data are also useful to determine if concurrent control tumor incidences are 
consistent with previously reported tumor rates (Haseman, 1995).  Given the large number of 
age-related tumor outcomes in long-term rodent bioassays, and thus the large number of potential 
statistical tests run, caution is taken when interpreting results that have marginal statistical 
significance or in which incidence rates in concurrent controls are unusually low in comparison 
with historical controls since there may be an artificial inflation of the differences between 
concurrent controls and treated groups.  Consequently, in the current evaluation, unusually low 
incidence in concurrent controls was noted when applicable and considered as part of the weight-
of-evidence for the tumor findings.  Identification of common or uncommon situations prompts 
further thought about the meaning of the response in the current study in context with other 
observations in animal studies and with other evidence about the carcinogenic potential of the 
agent. 
 
Evidence of supporting preneoplastic lesions or related non-neoplastic lesions 
Carcinogenicity rodent studies are designed to examine the production of tumors as well as 
preneoplastic lesions and other indications of chronic toxicity that may provide evidence of 
treatment-related effects and insights into the way the test agent produces tumors (EPA, 2005).  
As such, the presence or lack of supporting preneoplastic or other related non-neoplastic changes 
were noted in the current evaluation of each study and considered in the weight-of-evidence. 

Additional Considerations 
Other observations can strengthen or lessen the significance of tumor findings in carcinogenicity 
studies.  Such factors include:  uncommon tumor types; tumors at multiple sites; tumors in 
multiple species, strains, or both sexes; progression of lesions from preneoplastic to benign to 
malignant; reduced latency of neoplastic lesions (i.e., time to tumor); presence of metastases; 
unusual magnitude of tumor response; and proportion of malignant tumors (EPA, 2005).  The 
agency considers all of the above factors when determining the significance of tumor findings in 
animal carcinogenicity studies.  
 
4.4 Summary of Animal Carcinogenicity Studies 
 
A total of 9 chronic toxicity/carcinogenicity studies in the rat and 6 carcinogenicity studies in the 
mouse were considered acceptable and evaluated in the weight-of-evidence analysis for 
glyphosate.  This includes all of the studies that were part of the 2015 CARC evaluation plus an 
additional 5 studies identified from the systematic review.  In the 2015 CARC evaluation, for 
some of the studies considered, the CARC relied on summary data that was provided in the 
supplement to the Greim et al. (2015) review article.  Due to the ongoing data collection effort 
and the acquiring of studies not previously submitted, the agency no longer needs to rely on the 
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Greim et al. (2015) review article for the study data generated in relevant studies, allowing for a 
more complete and independent analysis.  It should be noted that studies have been cited 
differently in this evaluation as compared to Greim et al. (2015) so these alternative citations 
have been noted for applicable studies. 
 
The carcinogenicity studies conducted in the rat and mouse that were considered for the analysis 
are discussed in Sections 4.5 and 4.6, respectively.  In these sections, short study summaries are 
presented which include information on the study design (including test material, strain of animal 
used, and doses and route of administration) as well as study findings including effects on 
survival, general toxicity observed, relevant non-neoplastic lesions, and the incidence and 
characterization of any tumor findings.  The characterization of the tumor response(s) is based on 
the considerations previously discussed in Section 4.3 for interpreting the significance of tumor 
findings in animal carcinogenicity studies.  The rat and mouse carcinogenicity studies are all 
summarized in Table 4.11 and Table 4.18, respectively.   
 
4.5 Rat Carcinogenicity Studies with Glyphosate 

 
4.5.1 Burnett et al., 1979 (MRID 00105164) 

 
In a two-year chronic/carcinogenicity oral study, glyphosate (as an aqueous monosodium salt 
solution) was administered to groups of 90 albino rats/sex/dose at doses of 0, 3, 10, or 30 
mg/kg/day (M/F) for 24 months through oral intubation (gavage).   
 
A higher mortality rate was noted in the control group in comparison to the treated groups after 
12 and 24 months of testing.  No histopathological alterations were observed.  There were no 
treatment-related increases in tumor incidences in the study; however, the highest dose tested in 
this study was 30 mg/kg/day, which was not considered a maximum tolerable dose to assess the 
carcinogenic potential of glyphosate. 
 

4.5.2 Lankas, 1981 (MRID 00093879)16  
 
In a chronic toxicity/carcinogenicity study, groups of Sprague-Dawley rats (50/sex/dose) were 
fed diets containing glyphosate (98.7%, pure) at dietary doses of 0, 3/3, 10/11, and 31/34 
mg/kg/day (M/F).   
 
There were no treatment-related effects on survival at any dose level.  As in Burnett (1979), the 
highest dose tested of approximately 32 mg/kg/day was not considered a maximum tolerable 
dose to assess the carcinogenic potential of glyphosate.  Consequently, a second study (Stout and 
Ruecker, 1990) was conducted at higher doses, which is summarized in the Section 4.5.3. 

 
Table 4.1.  Testicular Interstitial Cell Tumors in Male Sprague-Dawley Rats (Lankas, 1981) 
Cochran-Armitage Trend Test & Fisher’s Exact Test Results 

 0 mg/kg/day 3.05 mg/kg/day 10.3 mg/kg/day 31.49 mg/kg/day 

                                                 
16 In Greim et al. (2015), the same study is cited as Monsanto (1981). 
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Table 4.1.  Testicular Interstitial Cell Tumors in Male Sprague-Dawley Rats (Lankas, 1981) 
Cochran-Armitage Trend Test & Fisher’s Exact Test Results 

Incidence 
(%) 

Raw p-value =  
Sidak p-value = 

0/50 
(0) 

0.009** 
-- 

3/47 
(6) 

0.121 
0.321 

1/49 
(2) 

0.500 
0.875 

6/44 
(12) 

0.013* 
0.039* 

Note: Trend test results denoted at control; * denotes significance at p=0.05; ** denotes significance at p=0.001. 
 
A statistically significant trend was reported for the testicular interstitial tumors; however, closer 
examination of the tumor incidence indicates that the data do not demonstrate a monotonic dose 
response with greater incidence observed at the low-dose as compared at the mid-dose.  The 
incidence at the high dose was found to be statistically significant as compared to the concurrent 
controls.  The observed incidence of interstitial cell tumors in concurrent controls (0%) appears 
to be unusually low for this tumor type as compared to historical controls provided in the study 
report for this tumor type (mean = 4.5%; range = 3.4%-6.7%) resulting in an artificial difference 
at the high dose.  Furthermore, the observed incidence of interstitial cell tumors in the 
glyphosate-treated groups were within the normal biological variation for this tumor type in this 
strain of rat.  There was an absence of pre-neoplastic or related non-neoplastic lesions (e.g., 
interstitial cell hyperplasia).  As a result, the statistically significant results do not appear to be 
biologically significant and are not supported by any histopathological observations.  Based on 
the weight-of-evidence for this study, the agency does not consider the increases in interstitial 
cell tumors in the testes to be treatment-related. 
 

4.5.3 Stout and Ruecker, 1990 (MRID 41643801)17  
 
In a chronic toxicity/carcinogenicity study, groups of Sprague-Dawley rats (60/sex/dose) were 
fed diets containing glyphosate (96.5%, pure) at dietary doses of 0, 89/113, 362/457 or 940/1183 
mg/kg/day M/F) for 24 months.  The highest dose tested in this study approaches or exceeds the 
highest dose recommended in the test guidelines on how to conduct carcinogenicity studies 
(OCSPP 870.4200 and OCSPP 870.4300).  Tumor findings at these high doses are given less 
weight. 
 
There was no significant increase in mortality.  The most frequently seen tumors were pancreatic 
cell adenomas, hepatocellular adenomas, and thyroid C-cell adenomas in males.  A discussion of 
each tumor type by organ is presented below: 
 

1. Pancreas: Tumor incidences of pancreatic islet cell tumors in male rats and corresponding 
historical control values are presented in Tables 4.2 and 4.3, respectively.  The incidence 
of pancreatic islet cell tumors lacked monotonic dose-responses and trend analyses were 
not statistically significant.  Statistical significance was observed with raw (unadjusted) 
p-values for the incidence of adenomas at the low-dose (89 mg/kg/day) and high-dose 
(940 mg/kg/day) when comparing to concurrent controls; however, none of the 
incidences were statistically significant with an adjustment for multiple comparisons 
(p=0.052 at the low-dose and p=0.120 at the high-dose).  The statistical significance of 

                                                 
17 In Greim et al. (2015), the same study is cited as Monsanto (1990). 



   

Page 76 of 227 
 

the pairwise comparisons with the concurrent control group may have been due to the 
unusually low incidences in the controls and not to an actual treatment-related response.  
The mean incidence of pancreatic islet cell adenomas in historical control data provided 
for laboratory (Monsanto Environmental Health Laboratory; MRID No. 41728701) was 
5.3% and ranged from 1.8% to 8.3% indicating the concurrent control incidence for this 
tumor type was at the lower bound of the range.  Carcinomas were only observed in the 
control group and the combined analyses did not yield any statistically significant 
pairwise comparisons.  There were no supporting preneoplastic or other related non-
neoplastic changes observed and no evidence of progression from adenomas to 
carcinomas.  Based on a weight-of-evidence for this study, the agency does not consider 
these increases in pancreatic islet cell tumors to be treatment-related. 

 
Table 4.2.  Pancreatic Islet Cell Tumors in Male Sprague-Dawley Rats (Stout and Ruecker, 1990) 
Cochran-Armitage Trend Test & Fisher’s Exact Test Results. 

Tumor Type 0 mg/kg/day 89 mg/kg/day 362 mg/kg/day 940 mg/kg/day 

Adenoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
 

1/43a 
(2) 

0.176 
-- 

 
 

8/45 
(18) 

0.018* 
0.052 

 
 

5/49 
(10) 

0.135 
0.352 

 
 

7/48b 
(15) 

0.042* 
0.120 

Carcinoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
1/43c 
(2) 
-d 
-- 

 
0/45 
(0) 

1.000 
1.000 

 
0/49 
(0) 

1.000 
1.000 

 
0/48 
(0) 

1.000 
1.000 

Combined 
Incidence 

(%) 
Raw p-value = 
Sidak p-value =  

 
2/43 
(2) 

0.242 
-- 

 
8/45 
(18) 

0.052 
0.149 

 
5/49 
(10) 

0.275 
0.619 

 
7/48 
(15) 

0.108 
0.289 

Note: Trend test results denoted at control; * denotes significance at p=0.05.   
a.  Number of tumor-bearing animals/Number of animals examined, excluding those that died or were 

sacrificed prior to study week 55. 
b. First adenoma in the study was observed at week 81 in the 940 mg/kg/day group. 
c. First carcinoma in the study was observed at week 105 in the controls. 
d. Trend p-value not reported since tumor incidence decreased with increasing dose. 

 
Historical control data on the incidence of pancreatic islet cell adenomas in male Sprague-
Dawley rats in 2-year studies (1983–1989) conducted at the testing facility (Monsanto 
Environmental Health Laboratory; MRID No. 41728701) are presented below in Table 4.3. 
 

Table 4.3.  Historical Control Data — Pancreatic Islet Cell Adenomas in Male Sprague- Dawley Rats (MRID No. 41728701). 
Study No. 1 2 3 4 5 6 7 Mean 
Study Year 07/83 02/85 10/85 6/85 9/88 1/89 3/89 - 
Tumor Incidence 2/68 5/59 4/69 1/57 5/60 3/60 3/59 - 
Percentage (%) 2.9% 8.5% 5.8% 1.8% 8.3% 5.0% 5.1% 5.3% 
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2. Liver: Tumor incidences of liver tumors in male rats are presented in Tables 4.4.  There 
was a statistically significant dose trend for liver adenomas only.  Closer examination of 
the incidence indicates a relatively flat response at the low- and mid-dose with only an 
increase observed at the high-dose (940 mg/kg/day); however, the incidence of liver 
adenomas at the high-dose was not statistically significant when compared to the 
concurrent controls.  Carcinomas and combined adenomas/carcinomas lacked statistical 
significance in trend and pairwise comparisons (Table 4.4).  Except for a single animal at 
the mid-dose late in the study (89 weeks), no hyperplasia, preneoplastic foci or other non-
neoplastic lesions were observed.  Furthermore, there was no evidence of progression 
from adenomas to carcinomas.  Given the lack of both statistical significance and 
corroborative lesions to support the tumor finding, the agency does not consider these 
increases in liver tumors to be treatment-related. 

 
Table 4.4.  Hepatocellular Tumors in Male Sprague-Dawley Rats (Stout and Ruecker, 1990) 
Cochran-Armitage Trend Test & Fisher’s Exact Test Results  

Tumor Type 0 mg/kg/day 89 mg/kg/day 362 mg/kg/day 940 mg/kg/day 

Adenoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value =  

 
 

2/44a 
(5) 

0.022* 

-- 

 
 

2/45 
(4) 

0.700 
0.973 

 
 

3/49 
(6) 

0.551 
0.910 

 
 

7/48b 
(15) 

0.101 
0.274 

Carcinoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
 

3/44 
(7) 
-d 
- 

 
 

2/45 
(4) 

0.827 
0.995 

 
 

1/49 
(2) 

0.954 
1.000 

 
 

2/48c 
(4) 

0.845 
0.996 

Combined 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
 

5/44 
(11) 

0.078 
-- 

 
 

4/45 
(9) 

0.769 
0.988 

 
 

4/49 
(8) 

0.808 
0.993 

 
 

9/48 
(19) 

0.245 
0.569 

Note: Trend test results denoted at control; * denotes significance at p=0.05.   
a. Number of tumor-bearing animals/Number of animals examined, excluding those that died or were 

sacrificed prior to study week 55. 
b. First adenoma in the study was observed at week 88 in the 940 mg/kg/day group. 
c. First carcinoma in the study was observed at week 85 in the 940 mg/kg/day group. 
d. Trend p-value not reported since tumor incidence decreased with increasing dose. 

 
3. Thyroid: Tumor incidences of thyroid tumors in male and female rats are presented in 

Tables 4.6 and 4.7, respectively.  For males, no statistically significant trends were 
observed for adenomas, carcinomas, or combined adenomas/carcinomas.  For females, a 
statistically significant trend was observed for adenomas and combined 
adenomas/carcinomas with no statistically significance in pairwise analyses.  Therefore, 
although there may be an indication of a dose-response in females, the increases observed 
in the glyphosate treated groups were not considered to be different than those observed 
in the concurrent controls.  Non-neoplastic lesions (thyroid C-cell hyperplasia) were 
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observed; however, there was a lack of a monotonic dose-response for these 
histopathological findings and no dose-related increase in severity to support tumor 
findings (Table 4.8).  There was also no evidence of progression from adenomas to 
carcinomas.  Based on a weight-of-evidence for this study, the agency does not consider 
these increases in thyroid tumors to be treatment-related.   
 

Table 4.6.  Thyroid C-Cell Tumors in Male Sprague-Dawley Rats (Stout and Ruecker, 1990) 
Cochran-Armitage Trend Test & Fisher’s Exact Test Results  

Tumor Type 0 mg/kg/day 89 mg/kg/day 362 mg/kg/day 940 mg/kg/day 
Adenoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
2/54a, b 

(4) 
0.079 

-- 

 
4/55 
(7) 

0.348 
0.723 

 
8/58 
(14) 

0.060 
0.168 

 
7/58 
(12) 

0.099 
0.269 

Carcinoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
0/54 
(0) 

0.457 
-- 

 
2/55c 
(4) 

0.252 
0.441 

 
0/58 
(0) 

1.000 
1.000 

 
1/58 
(4) 

0.518 
0.768 

Combined 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
 

2/54 
(4) 

0.087 
-- 

 
 

6/55 
(11) 

0.141 
0.367 

 
 

8/58 
(14) 

0.060 
0.168 

 
 

8/58 
(14) 

0.060 
0.168 

Note: Trend test results denoted at control. 
a.  Number of tumor-bearing animals/Number of animals examined, excluding those that died or were 

sacrificed prior to study week 55. 
b. First adenoma in the study was observed at week 54 in the controls.  
c. First carcinoma in the study was observed at week 93 in the 89 mg/kg/day group. 

 
 

Table 4.7.  Thyroid C-Cell Tumors in Female Sprague Dawley Rats  
Cochran-Armitage Trend Test & Fisher’s Exact Test Results (Stout and Ruecker, 1990).  

Tumor Type 0 mg/kg/day 113 mg/kg/day 457 mg/kg/day 1183 mg/kg/day 
Adenoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
2/57a 
(4) 

0.040* 

-- 

 
2/60 
(7) 

0.710 
0.976 

 
6/59b 
(10) 

0.147 
0.380 

 
6/55 
(11) 

0.124 
0.328 

Carcinoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
0/57 
(0) 

0.494 
-- 

 
0/60 
(0) 

1.000 
1.000 

 
1/59c 
(2) 

0.509 
0.509 

 
0/55 
(0) 

1.000 
1.000 

Adenoma/Carcinoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
2/57 
(4) 

0.042* 

-- 

 
2/60 
(3) 

0.710 
0.976 

 
7/59 
(12) 

0.090 
0.246 

 
6/55 
(11) 

0.124 
0.328 

Note: Trend test results denoted at control; * denotes significant at p=0.05.   
a. Number of tumor-bearing animals/Number of animals examined, excluding those that died or were 

sacrificed prior to study week 55. 
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b. First adenoma in the study was observed at week 72 in the controls. 
c. First carcinoma in the study was observed at week 93 in the 457 mg/kg/day group. 

 
 

Table 4.8. Thyroid Non-Neoplastic Lesions (Stout and Ruecker, 1990)  

Males 

Dose 0 mg/kg/day 89 mg/kg/day 362 mg/kg/day 940 mg/kg/day 

Total Incidences of thyroid 
C-cell hyperplasia and 
severity scores 

5/60 
(8%) 

 
Diffuse (moderate) – 1 

Multi-focal (minimal) – 3 
Focal (mild) – 1   

1/60 
(2%) 

 
Focal (mild) – 1  

6/60 
(10%) 

 
Focal (minimal) – 4  

Multi-focal (minimal) – 1 
Multi-Focal (mild) – 1   

5/60 
(8%) 

 
Focal (minimal) – 2  

Focal (mild) – 1  
Multi-focal (mild) – 1  

Multi-focal (moderate) – 1  
Females 

 0 mg/kg/day 113 mg/kg/day 457 mg/kg/day 1183 mg/kg/day 

Thyroid C-cell hyperplasia 
and severity scores 

10/60 
(17%) 

 
Diffuse (moderate) – 1 

Focal (mild) – 1   
Focal (minimal) – 1 

Focal (mild) – 1    
Focal (moderate) – 1   

Multi-focal (minimal) – 3 
Multi-focal (moderate) – 1 

Diffuse (moderate) – 1 

5/60 
(8%) 

 
Focal (mild) – 3   

Focal (minimal) – 1   
Multi-focal (minimal) – 1 

 
 

9/60 
(15%) 

 
Focal (minimal) – 4 

  Multi-focal (minimal) – 2 
Multi-focal (mild) – 3  

 
 
 

5/60 
(8%) 

 
Focal (mild) – 1   

Focal (minimal) – 1   
Multi-focal (mild) – 2  
Diffuse (moderate) – 1  

*Data taken from pages 1071-2114 of the study report. 

 
4.5.4 Atkinson et al., 1993a (MRID 496317023)18 

 
In a combined chronic toxicity/carcinogenicity study, glyphosate (98.9% pure) was administered 
to 50 Sprague-Dawley rats/sex/dose in the diet at doses of 0, 11/12, 112/109, 320/347, and 
1147/1134 mg/kg/day for 104 weeks (M/F) for 104 weeks.  An additional 35 rats/sex/dose were 
included for 1-year interim sacrifice.   
 
No adverse effects on survival were seen in either sex across the doses tested.  There were no 
changes in histopathological findings observed.  There were no treatment-related increases in 
tumor incidences in the study.   
 

4.5.5 Brammer, 2001 (MRID 49704601)19  
 
In a combined chronic toxicity/carcinogenicity study, glyphosate acid (97.6% pure) was 
administered to groups of Wistar rats in the diet.  Groups of 52 rats/sex received diets containing 
doses of 0, 121/145, 361/437 or 1214/1498 mg/kg/day for 24 months, in males/females, 
respectively.  The highest dose tested in this study exceeds the highest dose recommended in the 
                                                 
18 Note: In Greim et al. (2015), the same study is cited as Cheminova (1993a). 
19 Note: In Greim et al. (2015), the same study is cited as Syngenta (2001). 
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test guidelines on how to conduct carcinogenicity studies (OCSPP 870.4200 and OCSPP 
870.4300).   
 
A statistically significant higher survival (p=0.02) was observed in males at the highest dose 
tested at the end of 104 weeks relative to concurrent controls, and  a statistically significant trend 
for improved survival was observed in treated males (p=0.03). The inter-current (early) deaths 
were 37/52, 36/52, 35/52, and 26/52 for the control, low-, mid-, and high-dose groups, 
respectively. The terminal deaths were 16/52, 17/52, 18/52, and 26/52 for the control, low-, mid- 
and high-dose groups, respectively. There were no treatment-related non-neoplastic lesions in 
any organs of either sex at any dose level tested.  As shown in Table 4.9, a statistically 
significant trend in the incidences of liver adenomas was observed in male rats; however, a 
monotonic dose-response was not observed upon closer examination of the incidence data.  
Tumor incidences appear to fluctuate with increases observed at the low- and high-dose and no 
tumors observed in the control and mid-dose.  Statistical significance with raw (unadjusted) p-
values was observed for the tumor incidence at the high-dose (1214 mg/kg/day) when compared 
to concurrent controls; however, it was not statistically significant with an adjustment for 
multiple comparisons (p= 0.056).  Tumor findings at these high doses are given less weight. 
The improved survival in the high-dose group may help explain a modestly higher incidence of 
an age-related background tumor like liver adenomas and this corresponds with the lack of 
associated lesions.  Given that the tumor findings did not reflect a monotonic dose response and 
the high dose tumors were not statistically significant with an adjustment for multiple 
comparisons, the agency does not consider these increases in liver adenomas to be treatment-
related.   
 

Table 4.9.  Liver Adenomas in Male Wistar Rats (Brammer, 2001) 
Cochran-Armitage Trend Test and Fisher’s Exact Test Results. 

 0 mg/kg/day 121 mg/kg/day 361 mg/kg/day 1214 mg/kg/day 
Adenoma 
Incidence 

(%) 
Raw p-value =  
Sidak p-value =  

 
0/52a 
(0) 

0.008** 
-- 

 
2/52 
(4) 

0.248 
0.434 

 
0/52 
(0) 

1.000 
1.000 

 
5/52 
(10) 

0.028* 
0.056 

Note: Trend test results denoted at control; * denotes significance at p=0.05; ** denotes significance at p=0.01 
a. Number of tumor-bearing animals/Number of animals examined. 

 
 

4.5.6 Pavkov and Wyand 1987 (MRIDs 40214007, 41209905, 41209907) 
 
Glyphosate trimesium salt (sulfosate, 56.2% pure) was tested in a 2-year chronic 
feeding/carcinogenicity study in male and female Sprague-Dawley (Crl:CD[SD]BR) rats.  Sixty 
animals/sex were tested in control group 1 (basal diet, no vehicle), 80/sex were tested in control 
group 2 (basal diet plus propylene g1ycol at 1% w/w vehicle) and in the low and mid-dose 
groups, and 90/sex were tested in the high dose group.  The following dose levels were tested: 0, 
4.2/5.4, 21.2/27 or 41.8/55.7 mg/kg/day in males and females respectively.  
 
Treatment had no effect on survival.  There were no changes in histopathological findings 
observed.  There were no treatment-related increases in tumor incidences in the study.   
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4.5.7 Suresh, 1996 (MRID 49987401 )20   

 
In a combined chronic toxicity/carcinogenicity study, glyphosate (96.0-96.8% pure) was 
administered to groups of Wistar rats in the diet.  Groups of 50 rats/sex/group received diets 
containing 0, 6.3/8.6, 59.4/88.5, and 595.2/886 mg/kg/day glyphosate for 24 months in males and 
females respectively.  The highest dose tested in females in this study approaches the highest 
dose recommended in the test guidelines on how to conduct carcinogenicity studies (OCSPP 
870.4200 and OCSPP 870.4300).      
 
No adverse effects on survival were observed in either sex across the doses tested.  There were 
no changes in histopathological findings observed.  There were no treatment-related increases in 
tumor incidence observed in the study.   
 

4.5.8 Enemoto, 1997 (MRID 50017103-50017105)21  
 

In a combined chronic toxicity and carcinogenicity study, groups of 50 Sprague-Dawley 
rats/sex/group received daily dietary doses of 0, 104/115, 354/393 and 1127/1247 mg/kg 
bw/day glyphosate for males and females, respectively.  In addition, 10 rats/sex/group were 
included for interim sacrifices at 26, 52, and 78 weeks.  The highest dose tested in this study 
exceeds the highest dose recommended in the test guidelines on how to conduct 
carcinogenicity studies (OCSPP 870.4200 and OCSPP 870.4300).      
 
There were no changes in mortality at any of the doses tested.  There were no changes in 
histopathological findings observed.  There were no treatment-related increases in tumor 
incidence observed in the study.    
 

4.5.9 Wood et al., 2009a (MRID 49957404)22 
 
In a combined chronic toxicity/carcinogenicity study, glyphosate (95.7% pure) was administered 
to groups of Wistar rats in the diet. Groups of 51 rats/sex/group received diets containing 0, 95.0, 
316.9, and 1229.7 mg/kg/day glyphosate for males and female, respectively.  The highest dose 
tested in this study exceeds the highest dose recommended in the test guidelines on how to 
conduct carcinogenicity studies (OCSPP 870.4200 and OCSPP 870.4300).   
 
No adverse effects on survival were seen in either sex across the doses tested.  There were no 
treatment-related preneoplastic or related non-neoplastic lesions in either sex at any dose level.   
 
In female rats, mammary gland tumors were noted.  Tumor incidences for mammary gland 
adenomas, adenocarcinomas, and combined adenomas/adenocarcinomas in female mice are 
presented in Table 4.10.  Statistically significant trends were observed for the adenocarcinoma 
and combined analyses.  Tumor incidence for adenocarcinomas was not statistically significant 

                                                 
20 Note: In Greim et al. (2015), the same study is cited as Feinchemie Schwebda (1996). 
21 Note: In Greim et al. (2015), the same study is cited as Arysta Life Sciences (1997b). 
22 Note: In Greim et al. (2015), the same study is cited as NuFarm (2009b). 
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in pairwise comparisons as compared to concurrent controls.  Marginal statistical significance 
was observed with the raw (unadjusted) p-value for combined mammary gland tumors at the 
high-dose (1229.7 mg/kg/day) when comparing to concurrent controls; however, with an 
adjustment for multiple comparisons, the increased incidence at the high-dose was not 
statistically significant (p=0.132).  There was also no evidence of progression from adenomas to 
carcinomas.  Based on a weight-of-evidence for this study, the agency does not consider these 
increases in mammary gland tumors in female rats to be treatment-related.   
 

Table 4.10.  Mammary Gland Tumor Incidences in Female Rats (Wood et al., 2009a) 
Fisher’s Exact Test and Cochran-Armitage Trend Test Results 

Tumor Type 0 mg/kg/day 95.0 mg/kg/day 316.9 mg/kg/day 1229.7 mg/kg/day 

Adenoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
0/51 
(0) 

0.062 
-- 

 
0/51 
(0) 

1.000 
1.000 

 
0/51 
(0) 

1.000 
1.000 

 
2/51 
(4) 

0.248 
0.248 

Adenocarcinoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
2/51 
(4) 

0.042* 
-- 

 
3/51 
(6) 

0.500 
0.875 

 
1/51 
(2) 

0.879 
0.998 

 
6/51 
(12) 

0.135 
0.352 

Combined 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
2/51 
(4) 

0.007** 
-- 

 
3/51 
(6) 

0.500 
0.875 

 
1/51 
(2) 

0.879 
0.998 

 
8/51 
(16) 

0.046* 
0.132 

      Note: Trend test results denoted at control; * denotes significance at p=0.05; ** denotes significant at p=0.01.   
  

4.5.10  Summary of Rat Data 
 
In 5 of the 9 rat studies conducted with glyphosate, no tumors were identified for detailed 
evaluation.  Of the remaining 4 rat studies, a statistically significant trend was observed for 
tumor incidences in the testes, pancreas, liver, thyroid, or mammary gland; however, the agency 
determined that these tumor findings are not considered to be related to treatment.  Although a 
statistically significant trend was obtained, closer examination of the incidence data across doses 
did not demonstrate a monotonic dose response in several instances.  Some of the tumor 
incidences at the highest dose tested (approaching or exceeding 1,000 mg/kg/day for almost all 
studies) were statistically significant from concurrent controls using raw (unadjusted) p-values; 
however, none of the pairwise comparisons were found to be statistically significant following 
adjustment for multiple comparisons, except the testicular tumors seen in a single study.  
Furthermore, these high-dose tumors were given less weight.  There was no evidence of 
corroborating pre-neoplastic or related non-neoplastic lesions or evidence of tumor progression 
(progression from pre-neoplastic to malignancy) to support biological significance of tumor 
findings.  In a limited number of cases, the agency considered historical control data to inform 
the relevance of a tumor increase when incidence rates in the concurrent controls were unusually 
low.   



   

Page 83 of 227 
 

Table 4.11. Summary of Rat Carcinogenicity Studies 

Study Dose Range Pre-Neoplastic or Related 
Non-Neoplastic Lesions Tumors Incidences, Statistical Significance, and Related Comments 

Burnett et al. (1979) 
 
Albino rats 

0, 3, 10 or 30 mg/kg/day for 24 months [M/F] None observed There were no treatment-related increases in tumor incidences.   

Lankas (1981) 
 
Sprague-Dawley rats 

98.7% Technical in diet 
0, 3/3, 10/11, and 31/34 mg/kg/day [M/F] 

None observed 

Statistically significant trend observed for testicular interstitial cell tumors; 
however, did not observe monotonic dose-response with higher incidence at 
low-dose than mid-dose.  Incidences were 0/50 in controls, 3/47 at low-dose, 
1/49 at mid-dose, and 6/44 at high-dose.  Increased incidence at high-dose 
statistically significant, but unusually low control incidence (based on 
historical control data in study report) inflated increase at high-dose. 

Stout and Ruecker (1990) 
 
Sprague-Dawley rats  

96.5% Technical in diet 
0, 89/113, 362/457 and 940/1183 mg/kg/day [M/F] for 
24 months  

None observed 

Pancreatic tumors lacked statistically significant trend.  Tumor incidence for 
pancreatic adenomas in males were 1/43 in controls, 8/45 at the low-dose, 
5/49 at the mid-dose, and 7/48 at the high-dose.  Concurrent control incidence 
for this tumor type was at the lower bound of the historical control range. No 
statistically significant pairwise comparisons, including the highest dose 
tested which is approaching/exceeding 1,000 mg/kg/day. 

Statistically significant trend for liver adenomas in males with only an 
increase at high-dose.  Incidences were 2/44 in controls, 2/45 at the low-dose, 
3/49 at the mid-dose, and 7/48 at the high-dose. No statistically significant 
pairwise comparisons, including the highest dose tested which is 
approaching/exceeding 1,000 mg/kg/day. 

 No statistically significant trend for thyroid C-cell tumors in males.  For 
females, statistically significant trend for adenomas and combined 
adenomas/carcinomas.  Incidences for adenomas were 2/57 in controls, 2/60 
at the low-dose, 6/59 at the mid-dose, and 6/55 at the high-dose.  Similar 
incidences were seen for combined except the mid-dose was 7/59.  No 
statistically significant pairwise comparisons, including the highest dose 
tested which is approaching/exceeding 1,000 mg/kg/day. 

 

Atkinson et al. (1993a) 
 
Sprague-Dawley rats 

98.9% Technical in diet 

0, 11/12, 112/109, 320/347, and 1147/1134 mg/kg/day 
for 104 weeks (M/F) 

None observed There were no treatment-related increases in tumor incidences, including the 
highest dose tested which exceeded 1,000 mg/kg/day.  
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Table 4.11. Summary of Rat Carcinogenicity Studies 

Study Dose Range Pre-Neoplastic or Related 
Non-Neoplastic Lesions Tumors Incidences, Statistical Significance, and Related Comments 

Brammer. (2001) 
 
Wistar rats 

97.6% Technical in diet 

0, 121/145, 361/437 and 1214/1498 mg/kg/day [M/F] 
None observed 

Statistically significant trend in liver adenomas in males.  Incidences were 
0/52 in controls, 2/52 at the low-dose, 0/52 at the mid-dose, and 5/52 at the 
high-dose.  No statistically significant pairwise comparisons when adjusting 
for multiple comparisons, including the highest dose tested which exceeded 
1,000 mg/kg/day.  

Pavkov and Wyand (1987) 
 
Sprague-Dawley rats  

56.2% Technical (Trimesium salt; Sulfosate) 

0, 4.2/5.4, 21.2/27 and 41.8/55.7 mg/kg/day [M/F] 
None observed There were no treatment-related increases in tumor incidences.   

Suresh (1996) 
 
Wistar rats  

96.0-96.8% Technical in diet 
0, 6.3/8.6, 59.4/88.5, and 595.2/886 mg/kg/day [M/F] 

None observed There were no treatment-related increases in tumor incidences, including the 
highest dose tested which exceeded 1,000 mg/kg/day. 

Enemoto (1997) 
 
Sprague-Dawley rats 

94.61-97.56% Technical in diet 
0, 104/115, 354/393 and 1127/1247 mg/kg/day [M/F] 

None observed There were no treatment-related increases in tumor incidences, including the 
highest dose tested which exceeded 1,000 mg/kg/day.   

Wood et al. (2009a) 
 
Wistar rats  

95.7% Technical in diet 
0, 86/105, 285/349 or 1077/1382 mg/kg/day [M/F] 

None observed 

Statistically significant trends were observed for the mammary gland 
adenocarcinoma and combined adenoma/adenocarcinoma analyses.  
Incidences for adenocarcinomas were 2/51 in controls, 3/51 at the low-dose, 
1/51 at the mid-dose, and 6/51 at the high-dose.  Similar incidences observed 
for combined adenoma/adenocarcinomas except incidence at high-dose was 
8/51.  No statistically significant pairwise comparisons when adjusting for 
multiple comparisons, including the highest dose tested which exceed 1,000 
mg/kg/day. 

 



   

Page 85 of 227 
 

4.6 Mouse Carcinogenicity Studies with Glyphosate 
 

4.6.1 Reyna and Gordon, 1973 (MRID 00061113) 
 
In an 18-month carcinogenicity study, groups of 50 Swiss white mice/sex/dose were fed 
glyphosate at dietary levels of approximately 17 mg/kg/day and 50 mg/kg/day.  There was no 
effect on survival at any of the doses tested.  There were no changes in histopathological findings 
observed.  There were no treatment-related increases in tumor incidence observed in the study.  
Although only ten mice/sex/dose were examined for histopathological changes, there were no 
statistically significant increases in tumors observed in the study; therefore, this deficiency 
would not impact the overall conclusion regarding tumor findings.     
 

4.6.2 Knezevich and Hogan, 1983 (MRID 00130406)23 
 
Groups of 50 male and female CD-1 mice received glyphosate (99.78%, pure) at dietary doses of 
0, 161/195, 835/968, 4945/6069 mg/kg/day for males and females, respectively for 24 months. 
The highest dose tested in this study far exceeds the highest dose recommended in the test 
guidelines on how to conduct carcinogenicity studies (OCSPP 870.4200 and OCSPP 870.4300).  
Furthermore, the mid-dose tested in this study was approaching 1,000 mg/kg/day.  Tumor 
findings at these high doses are given less weight. 
 
No effect on survival was observed.  There were no corroborating lesions to support any tumor 
findings in this study.   
 
A low incidence of renal tubule adenomas, which are considered rare, were noted in males.  The 
incidences of renal tubule adenomas following initial evaluation of the study were reported as 
follows: 0/49 in the controls; 0/49 at the low-dose; 1/50 at the mid-dose; and 3/50 at the high 
dose (TXR No. 0004370).  In 1985, the registrant directed a re-evaluation of the original renal 
sections by a consulting pathologist.  This re-evaluation identified a small renal tubule adenoma 
in one control male mouse, which was not diagnosed as such in the original pathology report.  In 
1986, at the request of the agency, additional renal sections (3 sections/kidney/mouse spaced at 
150 micron intervals) were evaluated in all control and all glyphosate-treated male mice in order 
to determine if additional tumors were present.  The additional pathological and statistical 
evaluations concluded that the renal tumors in male mice were not compound-related. 
 
Subsequently, the agency requested a Pathology Work Group (PWG) evaluate the kidney 
sections.  The PWG examined all sections of the kidney, including the additional renal sections, 
and were blinded to treatment group.  The renal tubular-cell lesions diagnosed by the PWG are 
presented below in Table 4.12 with results from statistical analyses.  The PWG noted that 
because differentiation between tubular-cell adenoma and tubular-cell carcinoma is not always 
clearly apparent and because both lesions are derived from the same cell type, it is appropriate to 
combine the incidences from these two tumor types for purposes of evaluation and statistical 

                                                 
23 Note: In Greim et al. (2015), the same study is cited as Monsanto (1983). 
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analysis. The PWG unanimously concluded that these lesions are not compound-related based on 
the following considerations: 1) renal tubular cell tumors are spontaneous lesions for which there 
is a paucity of historical control data for this mouse stock; 2) there was no statistical significance 
in a pairwise comparison of treated groups with the concurrent controls and there was no 
evidence of a statistically significant linear trend; 3) multiple renal tumors were not found in any 
animal; and 4) compound-related nephrotoxic lesions, including pre-neoplastic changes, were not 
present in male mice in this study (TXR No. 0005590). 
 

Table 4.12.  Kidney Tubular Cell Tumors in Male CD-1 Mice (Knezevich and Hogan, 1983) 
Cochran-Armitage Trend Test & Fisher’s Exact Test Results.   

Tumor Type 0 mg/kg/day 161 mg/kg/day 835 mg/kg/day 4945 mg/kg/day 
Adenoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
1/49 
(2) 

0.4422 
-- 

 
0/49 
(0) 

1.000 
1.000 

 
0/50 
(0) 

1.000 
1.000 

 
1/50 
(2) 

0.758 
0.986 

Carcinoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
0/49 
(0) 

0.063 
-- 

 
0/49 
(0) 

1.000 
1.000 

 
1/50 
(2) 

0.505 
0.755 

 
2/50 
(4) 

0.253 
0.441 

Combined 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
1/49 
(2) 

0.065 
-- 

 
0/49 
(0) 

1.000 
1.000 

 
1/50 
(2) 

0.758 
0.986 

 
3/50 
(6) 

0.316 
0.680 

Note: Trend test results denoted at control. 
 
Histopathological examinations noted chronic interstitial nephritis and tubular epithelial changes 
(basophilia and hypertrophy) in the kidneys of male rats in the study (Table 4.13).  The increased 
incidence of chronic interstitial nephritis in males lacked a dose-response.  The incidence in 
controls of bilateral interstitial nephritis was higher than low-dose group and approximately the 
same as the mid-dose group.  Unilateral chronic interstitial nephritis was only seen in 1 animal in 
the low- and high-dose groups.  Furthermore, chronic interstitial nephritis is not considered to be 
a precursor lesion for tubular neoplasms.  A monotonic dose-response was not observed for the 
epithelial basophilia and hypertrophy, such that the incidence fluctuated with dose and the lowest 
incidence was observed at the highest dose tested.  There was no increase in supporting 
preneoplastic or related non-neoplastic renal tubular lesions (e.g., tubular epithelial 
necrosis/regeneration, hyperplasia) observed in male mice.   
 

Table 4.13. Kidney Histopathological Alterations in Male CD-1 Mice (Knezevich and Hogan, 1983) 
Males 

Dose 0 mg/kg/day 161 mg/kg/day 835 mg/kg/day 4945 mg/kg/day 

Bilateral Chronic 
Interstitial Nephritis 

5/49 
(10%) 

1/49 
(2%) 

7/50 
(14%) 

11/50 
(22%) 
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Unilateral Chronic 
Interstitial Nephritis 

0/49 
(0%) 

1/49 
(2%) 

0/49 
(0%) 

1/50 
(2%) 

Proximal Tubule 
Epithelial Basophilia 
and Hypertrophy 

15/49 
(31%) 

10/49 
(20%) 

15/50 
(30%) 

7/50 
(14%) 

*Data taken from page 305 and 306, and the study pathology report; incidences were moderate diffuse  

Based on the weight-of-evidence for this study, the agency concurs with the PWG conclusion, 
following a thorough examination of all kidney sections, that the renal tubular neoplasms are not 
treatment-related with a lack of statistical significance in the trend and pairwise tests.  Although 
there was an increase in chronic interstitial nephritis at the highest dose tested, this finding is not 
considered relevant to the tubular neoplasms.   
 

4.6.3 Atkinson, 1993b (MRID 49631702)24 
 
In a carcinogenicity study, glyphosate (>97% pure) was administered to groups of 50 CD-1 
mice/sex/dose in the diet for 104 weeks at doses of 0, 98/102, 297/298, 988/1000 mg/kg/day for 
males and females, respectively.  No interim sacrifices were performed.     
There was no effect on survival in the study.  There were no preneoplastic lesions or related non-
neoplastic lesions observed.  As shown in Table 4.14, hemangiosarcomas were found in 4/45 
(9%) of high-dose male mice (1000 mg/kg/day) compared to none in the concurrent controls or 
other treated groups.  Hemangiosarcomas are commonly observed in mice (generally more 
common in males for CD-1 strain) as both spontaneous and treatment-related tumors arising 
from endothelial cells.  As vascular tumors, they can occur at different sites, with liver and 
spleen tending to be the most common sites in mice.  In the high-dose mice with 
hemangiosarcomas, one had the tumors present in the liver and spleen, one had the tumor present 
in the liver only, one had the tumors present in the liver, spleen, and prostate, and one had the 
tumor present in the spleen only.  A statistically significant trend was observed (p=0.00296).  
Closer examination of the incidence indicates a relatively flat response at the low- and mid-dose 
with only an increase observed at the high-dose; however, the incidence of hemangiosarcomas at 
the high-dose was not statistically significant when compared to the concurrent controls.  Based 
on a weight-of-evidence for this study, the agency does not consider these increases in 
hemangiosarcomas in male mice to be treatment-related.     
 

Table 4.14.  Hemangiosarcomas in Male CD-1 Mice (Atkinson, 1993b) 
Cochran-Armitage Trend Test and Fisher’s Exact Test Results. 

Dose (mg/kg/day) 0 100 300 1000 

Hemangiosarcoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
0/47a 
(0) 

0.003** 
-- 

 
0/46 
(0) 

1.000 
1.000 

 
0/50 
(0) 

1.000 
1.000 

 
4/45 
(9) 

0.053 
0.053 

Note: Trend test results denoted at control; * denotes significance at p=0.05; ** denotes significance at p=0.01 
a= Number of tumor bearing animals/Number of animals examined, excluding those that died before week 
52. 

 

                                                 
24 Note: In Greim et al. (2015), the same study is cited as Cheminova (1993b). 
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4.6.4 Wood et al., 2009b (MRID 49957402)25 
 
In a feeding study conducted in 2009, CD-1 mice (50/sex/dose) received glyphosate (95.7%) for 
80 weeks at dietary dose levels of 0, 71.4/97.9, 234.2/299.5, or 810/1081.2 mg/kg/day for males 
and females, respectively.  The highest dose tested in this study approaches or exceeds the 
highest dose recommended in the test guidelines on how to conduct carcinogenicity studies 
(OCSPP 870.4200 and OCSPP 870.4300).   
 
There was no effect on survival in the study.  In male mice at the high dose, there were increases 
in the incidences of lung adenocarcinomas and malignant lymphomas.  A discussion of each 
tumor type is presented below: 
 

1. Lung:  Tumor incidence for lung adenomas, adenocarcinomas, and combined 
adenomas/adenocarcinomas are presented in Table 4.15.  A statistically significant trend 
was only noted for the adenocarcinomas.  Closer examination of the tumor incidence 
indicates the dose-response was relatively flat at the low- and mid-dose with only an 
increase observed at the high-dose; however, the incidence of lung adenocarcinomas at 
the high-dose (810 mg/kg/day) was not statistically significant when compared to the 
concurrent controls.  There were no treatment-related preneoplastic or related non-
neoplastic lesions observed.  There was also no evidence of progression from adenomas 
to carcinomas.  Based on a weight-of-evidence for this study, the agency does not 
consider these increases in lung tumors to be treatment-related.   

 
2. Malignant lymphoma: Tumor incidence for malignant lymphoma are also presented in 

Table 4.16.  A statistically significant trend was observed and the incidence at the high-
dose (810 mg/kg/day) was statistically significantly elevated as compared to concurrent 
controls with the raw (unadjusted) p-value; however, with an adjustment for multiple 
comparisons, the increased incidence at the high-dose was not statistically significant (p= 
0.082).  Historical control data were also considered to better understand the significance 
of the reported increased incidence of lymphoma.  Historical control data from the same 
laboratory and same supplier are preferred; however, this data were not available for 
consideration with the study report.  The 2005 EPA Guidelines for Carcinogen Risk 
Assessment does not prohibit the use of historical control data from other sources; 
however, it does state it should be used with caution.  For this strain of mouse, the mean 
incidence for untreated animals is approximately 4.5% (range: 1.5%-21.7%) based on 
historical control data from Charles River (59 studies performed from 1987-2000; Giknis 
and Clifford, 2005) and Huntingdon Laboratories (20 studies from 1990-2002; Son and 
Gopinath, 2004).  Although the data are not from the performing laboratory, it does 
indicate that the incidence in concurrent controls in this study was low, which can 
contribute to the pairwise significance observed at the highest dose tested with the raw 
(unadjusted) p-value.  Based on a weight-of-evidence for this study, the agency does not 
consider the increase in malignant lymphoma to be treatment-related.   

 

                                                 
25 Note: In Greim et al. (2015), the same study is cited as NuFarm (2009a). 
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Table 4.15.  Lung Tumors in Male CD-1 Mice (Wood et al., 2009b) 
Fisher’s Exact Test and Cochran-Armitage Trend Test Results. 
Dose (mg/kg/day) 0 71.4 234.2 810 
Lung Adenoma 

Incidence 
(%) 

Raw p-value = 
Sidak p-value = 

 
9/51 
(18) 

-b 

- 

 
7/51 
(14) 

0.793 
0.991 

 
9/51 
(18) 

0.602 
0.937 

 
4/51 
(8) 

0.964 
1.000 

Lung 
Adenocarcinoma 

 (%) 
Raw p-value = 
Sidak p-value = 

 
5/51a 
(10) 

0.028* 
-- 

 
5/51 
(10) 

0.630 
0.949 

 
7/51 
(14) 

0.380 
0.762 

 
11/51 
(22) 

0.086 
0.237 

Lung Combined 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
14/51 
(27) 

0.336 
-- 

 
12/51 
(24) 

0.752 
0.985 

 
16/51 
(31) 

0.414 
0.799 

 
15/51 
(29) 

0.500 
0.875 

Note: Trend test results denoted at control; * denotes significance at p=0.05;** denotes significance at p=0.01 
a= Number of tumor bearing animals/Number of animals examined. 
b = Trend p-value not reported since tumor incidence decreased with increasing dose. 

 
Table 4.16.  Malignant Lymphomas in Male CD-1 Mice (Wood et al., 2009b) 
Fisher’s Exact Test and Cochran-Armitage Trend Test Results. 
Dose (mg/kg/day) 0 71.4 234.2 810 

Malignant 
Lymphoma 
Incidence 

(%) 
Raw p-value = 
Sidak p-value = 

 
 

0/51 
(0) 

0.007** 
-- 

 
 

1/51 
(2) 

0.500 
0.875 

 
 

2/51 
(4) 

0.248 
0.574 

 
 

5/51 
(10) 

0.028* 
0.082 

Note: Trend test results denoted at control; * denotes significance at p=0.05;** denotes significance at p=0.01 
 a= Number of tumor bearing animals/Number of animals examined. 
 

4.6.5 Sugimoto, 1997 (MRID 50017108 - 50017109)26 
 
In a carcinogenicity study, glyphosate (purity 97.56 and 94.61%; two lots) was administered 
to groups of 50 male and 50 female Specific-Pathogen-Free (SPF) ICR (Crj: CD-1) 
mice/dose in the diet at dose levels of 0, 165/153.2, 838.1/786.8, or 4348/4116 mg/kg/day 
for males and females, respectively, for 18 months.  The highest dose tested in this study far 
exceeds the highest dose recommended in the test guidelines on how to conduct 
carcinogenicity studies (OCSPP 870.4200 and OCSPP 870.4300).  Furthermore, the mid-
dose tested in this study was approaching 1,000 mg/kg/day.  Tumor findings at these high 
doses are given less weight. 
 
There were no treatment-related effects on mortality or survival.  There were no changes in 
histopathological findings observed.   
 

                                                 
26Note:  In Greim et al. (2015), the same study is cited as Arysta Life Sciences (1997b) 
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Hemangiomas in female mice were found to occur at different sites.  The tumor incidences are 
presented in Table 4.17.  A statistically significant trend was observed.  Tumor incidence at the 
high-dose, which was approximately 4 times the recommended high-dose in test guidelines 
(4116 mg/kg/day), was statistically significant with the raw (unadjusted) p-value as compared to 
concurrent controls; however, with an adjustment for multiple comparisons, the high dose tumors 
were not statistically significant (p=0.055).  Based on a weight-of-evidence for this study, the 
agency does not consider these increases in hemangiomas in female rats to be treatment-related.   
 

Table 4.17.  Hemangioma Incidences (Sugimoto, 1997) 
Fisher’s Exact Test and Cochran-Armitage Trend Test Results 

Tumor Type 0 mg/kg/day 153.2 mg/kg/day 786.8 mg/kg/day 4116 mg/kg/day 

Hemangioma 
Incidence 

(%) 
Raw p-value =  
Sidak p-value = 

 
0/50 
(0) 

0.002** 
-- 

 
0/50 
(0) 

1.000 
1.000 

 
2/50 
(4) 

0.247 
0.434 

 
5/50 
(10) 

0.028* 
0.055 

      Note: Trend test results denoted at control; * denotes significance at p=0.05; ** denotes significance at p=0.01. 
 

4.6.6 Pavkov and Turnier, 1987 (MRIDs 40214006, 41209907) 

Glyphosate trimesium salt (sulfosate, 56.2% pure) was tested in a 2-year chronic 
feeding/carcinogenicity study in male and female CD-1 mice.  Sixty animals/sex were tested in 
control group 1 (basal diet, no vehicle), 80/sex were tested in control group 2 (basal diet plus 
propylene glycol at 1% w/w vehicle) and in the low- and mid-dose groups, and 90/sex were 
tested in the high-dose group.  The following dose levels were tested:  0, 11.7/16, 118/159, and 
991/1341 mg/kg/day for males and females, respectively.   
 
No adverse effects on survival were seen in either sex across the doses tested.  There were no 
changes in histopathological findings observed.  There were no treatment-related increases in 
tumor incidence observed in the study.   
 

4.6.7 Summary of Mouse Data 
 
No tumors were identified for detailed evaluation in 2 of the 6 mouse carcinogenicity 
studies.  In the remaining 4 mouse studies, 3 observed a statistically significant trend in 
tumor incidences in the hemangiosarcomas, lung adenomas, malignant lymphomas or 
hemangiomas; however, the agency determined that none of the tumors observed in the 
mouse are treatment related.  Although a statistically significant trend was obtained, closer 
examination of the incidence data across doses did not demonstrate a monotonic dose 
response in several instances.  Some of the tumor incidences at the highest dose tested 
(approaching or exceeding 1,000 mg/kg/day for almost all studies) were statistically 
significant from concurrent controls using raw (unadjusted) p-values; however, none of the 
pairwise comparisons were found to be statistically significant following adjustment for 
multiple comparisons.  Furthermore, these high-dose tumors were given less weight.  There 
was no evidence of corroborating pre-neoplastic or related non-neoplastic lesions or 
evidence of tumor progression (progression from pre-neoplastic to malignancy) to support 
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biological significance of tumor findings.  In a limited number of cases, the agency 
considered historical control data to inform the relevance of a tumor increase when 
incidence rates in the concurrent controls were unusually low.   
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Table 4.18. Summary of Mouse Carcinogenicity Studies 

Study Dose Range Pre-Neoplastic or Related 
Non-Neoplastic Lesions Tumors Incidences, Statistical Significance, and Related Comments 

Reyna and Gordon  (1973) 
 
Swiss white mice 

0, 17 or 50 mg/kg/day for 18 months None observed There were no treatment-related increases in tumor incidence.   

Knezevich and Hogan (1983) 
 
CD-1 mice 

99.78% Technical in diet 

0, 161/195, 835/968, 4945/6069 mg/kg/day for 
[M/F] for 24 months. 

Chronic interstitial nephritis 
lacked dose-response and not 
considered relevant to renal 
tumors.  Tubular epithelial 
changes in kidney were 
approximately the same in 
controls, low- and mid-doses 
and then decreased at high-
dose. 

The incidences of renal tubule adenomas were: 1/49 (2%) in the controls; 
0/49 at the low-dose; 1/50 at the mid-dose; and 3/50 (6%) at the high dose.  
No statistical significance in trend or pairwise comparisons, including the 
mid- and high-doses which approached or exceeded 1,000 mg/kg/day. 

Atkinson et al. (1993b). 
 
CD-1 mice 

97.5 - 100.2% Technical in diet 

0, 98/102, 297/298, 988/1000 mg/kg/day for 104 
weeks (M/F) 

None observed 

Statistically significant trend for hemangiosarcomas that were only 
observed in 4/45 (9%) high-dose male mice.  Increased incidence was not 
statistically significant from the concurrent controls at all doses, including 
the highest dose tested which is approximately 1,000 mg/kg/day. 

Wood et al. (2009b) 
 
CD-1 mice 

95.7% Technical in diet 

0, 71.4/97.9, 234.2/299.5, or 810/1081.2 
mg/kg/day [M/F] for 80 weeks 

None observed 

Statistically significant trend for lung adenocarcinomas with incidences of 
5/51 in controls, 5/51 at the low-dose, 7/51 at the mid-dose, and 11/51 at 
the high-dose.  No statistical significance in pairwise comparisons. 

Statistically significant trend for malignant lymphoma with incidences of 
0/51 in controls, 1/51 at the low-dose, 2/51 at the mid-dose, and 5/51 at the 
high-dose.  Incidence in concurrent controls for this tumor type was low.  
No statistically significant pairwise results with multiple comparison 
adjustment, including the highest dose tested which was approaching 1,000 
mg/kg/day. 

Sugimoto (1997) 
 
CD-1 mice 

94.61 – 97.56% Technical in diet 
0, 165/153.2, 838.1/786.8, or 4348/4116 
mg/kg/day [M/F] for 18 months 

None observed 

Statistically significant trend for hemangiomas female mice with 
incidences of 0/50 in controls, 0/50 at the low-dose, 2/50 at the mid-dose, 
and 5/50 at the high-dose.  No statistically significant pairwise results with 
multiple comparison adjustment, including the mid- and high-doses which 
approached or exceeded 1,000 mg/kg/day. 
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Table 4.18. Summary of Mouse Carcinogenicity Studies 

Study Dose Range Pre-Neoplastic or Related 
Non-Neoplastic Lesions Tumors Incidences, Statistical Significance, and Related Comments 

Pavkov and Turnier (1987) 
 
CD-1 mice 

56.2% Technical (Trimesium salt; Sulfosate) 
0, 11.7/16, 118/159, and 991/1341 mg/kg/day 
[M/F] for 24 months. 

None observed There were no treatment-related increases in tumor incidence, including 
the highest dose tested which approached/exceeded 1,000 mg/kg/day.   
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4.7 Absorption, Distribution, Metabolism, Excretion (ADME) 
 
The 2005 EPA Guidelines for Carcinogen Risk Assessment also permit analysis of other key 
data that may provide valuable insights into the likelihood of human cancer risk from exposure 
to a chemical, such as information regarding the absorption, distribution, metabolism, and 
excretion (ADME) of a test chemical.  EPA’s Harmonized Test Guidelines for pesticides include 
a series of studies for characterizing a chemical’s metabolism and pharmacokinetics.  As 
described in the test guideline (OCSPP 870.7485), testing of the disposition of a test substance is 
designed to obtain adequate information on its: absorption, distribution, biotransformation 
(metabolism), and excretion, which can all collectively aid in understanding the chemical’s 
mechanism of toxicity.  Basic pharmacokinetic/toxicokinetic parameters determined from these 
studies can also provide information on the potential for accumulation of the test substance in 
tissues and/or organs and the potential for induction of biotransformation as a result of exposure 
to the test substance.  These data can be used to assess the adequacy and relevance of the 
extrapolation of animal toxicity data (particularly chronic toxicity and/or carcinogenicity data) to 
estimate human risk.   
 
Oral exposure is considered the primary route of concern for glyphosate. The maximum 
absorption from the GI tract for glyphosate was estimated to be ~30% with one study showing up 
to 40% based upon radiolabel detected in the urine.  In general, the amounts of glyphosate 
detected in tissues were negligible indicating low tissue retention following dosing.  Parent 
glyphosate is the principal form excreted in urine and feces.  The primary route of excretion 
following oral administration of glyphosate is the feces, as verified by the intravenous dosing 
and bile cannulation experiments.  Within the dose ranges tested, elimination was essentially 
complete by 24 hours indicating that glyphosate does not bioaccumulate. 
 
Multiple studies examined the pharmacokinetics of a single dose of radiolabeled glyphosate 
ranging from 5.6 – 400 mg/kg.  Across these studies, time to reach peak plasma concentrations 
(Tmax) appeared to increase with increasing dose; however, the reported range of Tmax (1-5.5 
hours) suggests only a slight shift in absorption kinetics occurs despite large increases in dose.  
In the one study that tested two doses (NTP, 1992), data graphically show that peak blood levels 
were only roughly 3-fold with a 10-fold increase between the two doses.  Reported area under 
the curve (AUC) values indicated conflicting results regarding whether linear or non-linear 
absorption kinetics was occurring at higher doses. 
 
In general, EPA and OECD guideline ADME studies are designed for a different purpose and do 
not provide the information needed to adequately determine whether linear kinetics is still 
occurring at high doses of glyphosate.  These studies are often limited to one or two doses and do 
not include time course data.  A well-conducted pharmacokinetic study testing multiple doses is 
needed to conclusively make this determination. 
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4.8 Discussion 
 
Glyphosate has been extensively tested in rodents to evaluate its carcinogenic potential.  A total 
of 15 rodent carcinogenicity studies were considered to be adequate for this analysis.   Nine 
studies were conducted in the rat and 6 studies were conducted in the mouse.  When a potential 
tumor signal was identified in a study, the agency considered several factors.  Consistent with the 
EPA’s 2005 Guidelines for Carcinogen Risk Assessment, the agency evaluated the tumor 
responses for both statistical and biological significance by considering factors such as historical 
control data; rarity of tumor types; tumors at multiple sites; tumors in multiple species, strains, or 
both sexes; progression of lesions from preneoplastic to benign to malignant; reduced latency of 
neoplastic lesions (i.e., time to tumor); presence of metastases; unusual magnitude of tumor 
response; proportion of malignant tumors; and dose-related increases.  When these factors were 
considered together, the agency made a determination of whether or not the observed tumor was 
related to treatment with glyphosate.  A weight of the evidence approach was used to determine 
the carcinogenic potential of glyphosate in rodents.   
 
In 5 of the 9 rat studies conducted with glyphosate, no tumors were identified for detailed 
evaluation.  Of the remaining 4 rat studies, a statistically significant trend was observed for 
tumor incidences in the testes, pancreas, liver, thyroid, or mammary gland; however, the agency 
determined that these tumor findings are not considered to be related to treatment, as described in 
Section 4.5, due to lack of pairwise statistical significance, lack of a monotonic dose response, 
absence of preneoplastic or non-neoplastic lesions, no evidence of tumor progression, and/or 
historical control information (in limited instances).  Lastly, tumors seen in individual rat studies 
were not reproduced in other studies, including those conducted in the same animal species and 
strain at similar or higher doses.     
 
In 2 of the 6 mouse studies, no tumors were identified for detailed evaluation.   In the 
remaining 4 mouse studies, 3 observed a statistically significant trend in tumor incidences 
in the hemangiosarcomas, lung adenomas, malignant lymphomas or hemangiomas; 
however, the agency determined that none of the tumors observed in the mouse are 
treatment related, as described in Section 4.6, due to lack of pairwise statistical significance, 
lack of a monotonic dose response, absence of preneoplastic or non-neoplastic lesions, no 
evidence of tumor progression, and/or historical control information (in limited instances).  
Lastly, tumors seen in individual mouse studies were not reproduced in other studies, 
including those conducted in the same animal species and strain at similar or higher doses.        
 
In addition to the lines of evidence considered when determining if a tumor was treatment-
related within in a study, the agency also looked across all of the relevant studies to determine if 
the tumor findings were reproducible in other studies conducted in the same species and strain. 
Increased incidence of testicular, pancreatic, thyroid and mammary gland tumors were seen in 
only one study and were not reproduced in the other four studies for that strain at similar or 
higher doses.  An increased incidence of hepatocellular adenomas were seen in one study with 
Sprague-Dawley rats and one study with Wistar rats, but this tumor type was not significantly 
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increased in the other six studies tested in these rat strains at similar or higher doses.  In the mice, 
an increase in the incidence of renal tumors, hemangiosarcomas, lung adenomas, malignant 
lymphoma and hemangiomas were reported only in a single study and findings were not seen in 
the four other studies conducted in CD-1 mice at similar or higher doses.   
 
When looking across the studies at doses where potential tumor signals were identified, doses 
below 500 mg/kg/day consistently showed no increased incidence of tumors with the single 
exception of the testicular tumors in SD rats (Lankas, 1981), where an increase in incidence was 
seen at approximately 31.5 mg/kg/day.  However, as discussed in Section 4.5.2, the testicular 
tumor data do not show a monotonic dose response, the concurrent controls appear to be 
unusually low for this tumor, there were no  pre-neoplastic or related non-neoplastic lesions, and 
this tumor type was not seen in other studies at doses up to 35-fold higher in the same strain of 
rat.   As a result, the increased incidence in testicular tumors was not considered treatment-
related based on the weight-of-evidence for the study.  Even if the tumor findings observed 
above 500 mg/kg/day were considered indicative of treatment-related effects, the 2005 EPA 
Guidelines for Carcinogen Risk Assessment state that the “weighing of the evidence includes 
addressing not only the likelihood of human carcinogenic effects of the agent but also the 
conditions under which such effects may be expressed”.  As such, the high doses (~1,000 
mg/kg/day or greater) where these tumor findings were observed were considered in the context 
of potential exposure to glyphosate in residential and occupational settings.  As previously 
discussed in Section 1.4, oral exposure is the primary route of concern for glyphosate.  In 
residential/non-occupational settings, children 1-2 years old are considered the most highly 
exposed subpopulation with an estimate of potential combined exposure of 0.47 mg/kg/day.  
The estimated maximum potential exposure for occupational workers is 7 mg/kg/day.  The 
estimate of exposure children and occupational workers is at least 2,000-fold and 140-fold 
lower, respectively, than the doses (~1000 mg/kg/day) where increases in tumor incidences were 
typically observed in the rodent studies.  Based on these exposure estimates, the high dose tumor 
findings are not considered relevant for human health risk assessment. 

Based on the weight-of-evidence, the agency has determined that any tumor findings observed 
in the rat and mouse carcinogenicity studies for glyphosate are not considered treatment-related.  
Tumor findings observed at the highest doses tested were also not reproduced in studies in the 
same animal strain at similar or higher doses.  Furthermore, even if the high-dose tumors were 
considered treatment-related, these findings are not considered relevant for human health risk 
assessment based on the use pattern and potential exposures for glyphosate.  
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5.0 Data Evaluation of Genetic Toxicity 

5.1 Introduction 
 
Genotoxicity is a broad term for any damage to the genetic material, whether the damage is 
transient or permanent.  Transient damage refers to unintended modifications to the structure of 
DNA, which may or may not undergo successful repair.  Permanent damage refers to heritable 
changes in the DNA sequence, known as mutations.  Types of mutations include: 1) changes in 
single base pairs, partial, single or multiple genes, or chromosomes, 2) breaks in chromosomes 
that result in transmissible deletion, duplication or rearrangement of chromosome segments, and 
3) mitotic recombination (OECD, 2015).  In somatic cells, DNA-reactive chemicals can cause 
cancer if the mutations occur within regulatory genes that control cell growth, cell division and 
differentiation, such as proto-oncogenes, tumor suppressor genes and/or DNA damage response 
genes (OECD, 2015).  Additionally, DNA damage may signal the cell to undergo apoptosis (cell 
death) rather than cell division and, therefore, the damage is not “fixed” as a mutation and is not 
passed along to daughter cells.  
 
Evaluation of genotoxicity data entails a weight-of-evidence approach that includes 
consideration of the various types of genetic damage that can occur. Since no single genotoxicity 
assay evaluates the many types of genetic alterations that can be induced by a chemical, one 
must employ a battery of genotoxicity tests to adequately cover all the genetic endpoints 
important for regulatory decisions.  EPA, like other regulatory agencies, considers genotoxicity 
information as part of the weight of evidence when assessing the potential of a chemical to 
induce cancer in humans. Under FIFRA, OPP requires genotoxicity tests of the technical grade 
active ingredient for the registration of both food and non-food use pesticides.  The current 
genotoxicity test battery (40 CFR Part 158.500) for pesticide registration consists of: 
 

1) Bacterial reverse mutation test (typically conducted in bacteria strains Salmonella 
typhimurium and Escherichia coli),  
2) in vitro mammalian (forward) gene mutation and in vitro mammalian chromosomal 
aberration test, and 
3) in vivo test for micronucleus induction (mammalian erythrocyte micronucleus test) or 
in vivo chromosomal aberration test (mammalian bone marrow chromosomal aberration 
test).  
 

In cases where equivocal or inconsistent results are obtained for the same endpoint in different 
test systems, additional testing may be required.  Test Guidelines on how to conduct the 
genotoxicity tests have been published by the agency and have been harmonized with the 
Organization for Economic Cooperation and Development (OECD, 2015; Cimino 2006).  These 
guidelines identify specific test species, genetic endpoints, test conditions, exposure durations as 
well information on how to report data and interpret the results.  The test guidelines provide a 
level of consistency and predictability for regulatory compliance and regulatory decision making.  

5.2 Scope of the Assessment Considerations for Study Quality Evaluation  
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Previous genotoxicity assessments conducted as part of the CARC reviews for glyphosate in 
1991 and 2015, considered only studies conducted with glyphosate technical and included only 
studies that provided adequate characterization of the test material (i.e. purity information 
provided).  In the current analysis, a fit-for-purpose systematic review process was conducted to 
identify relevant genotoxicity data from regulatory studies and published literature from open 
sources (published and unpublished) for both glyphosate technical and glyphosate-based 
formulations. Studies conducted with glyphosate formulations that were identified and 
considered relevant for genotoxicity evaluation are summarized in table form in Appendix F.  As 
described in Section 7.0 of this document, glyphosate formulations are hypothesized to be more 
toxic than glyphosate alone.  The agency is collaborating with NTP to systematically investigate 
the mechanism(s) of toxicity for glyphosate and glyphosate formulations.  However the focus of 
this section is the genotoxic potential of glyphosate technical.   
 
As described previously in Section 2.1.3, the list of studies identified in this process were also 
cross-referenced with genotoxicity review articles for glyphosate from the open literature [Kier 
and Kirkland (2013), and Williams et al. (2000)], as well as recent international evaluations of 
glyphosate (IARC 2015, EFSA 2015, JMPR 2016).  The current analysis also includes studies 
conducted by other registrants that were not previously available to the agency. Sixteen studies 
for glyphosate technical that were included in Kier and Kirkland (2013) were not available to the 
agency; therefore, data and study summaries provided in the review articles were relied upon in 
the current review and are identified in the data tables with a footnote. The Kier and Kirkland 
(2013) article serves as the original publication for these studies and provided relevant 
information on study design and conditions as well as summary data.  The data set includes in 
vitro and in vivo studies conducted in mammalian systems, with the exception of standard 
bacterial test strains, which have a long history of detecting chemicals that are mutagenic in 
humans. Studies conducted in non-mammalian species (e.g. worms, fish, reptiles, plants), were 
excluded because they were considered to be not relevant for informing genotoxic risk in 
humans. 
 
When evaluating the quality of the published and unpublished data for inclusion in the analysis, 
the agency considered the reporting quality (how well a study was reported), the study design 
and how well the study was conducted.  Critical elements in study design and interpretation for 
genotoxicity tests are described in the various EPA and OECD test guidelines.  Elements such as 
test conditions (e.g. solubility, pH, osmolarity, and cytotoxicity) and study design (e.g. number 
of test organisms, doses selected, use of positive and negative controls; blinded evaluation) were 
used to evaluate the quality of published and non-published studies.  In cases where 
inappropriate testing conditions or study design clearly had an impact on the outcome the study, 
the study was excluded from the analysis.  For example, early studies by Majeska (1982) were 
excluded from the analysis since it was clearly demonstrated that altered pH by the test chemical 
can result in false positive responses in several of in vitro genotoxicity tests (Majeska, 
1985d,e,f).   In other cases, particularly with the published literature studies, where test 
conditions and/or study design differed from what is generally considered as acceptable 
following in the EPA or OECD guidelines, the differences are noted, but the studies were not 
excluded from analysis unless the condition made the study unreliable.  Summaries of relevant 
genotoxicity studies can be found in TXR# 0057499.  Studies that were excluded from the 
analysis are listed in Appendix G. 
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The studies evaluating the genetic toxicity of the active ingredient glyphosate are presented in 
the following sections according to the type of genetic endpoints evaluated:  mutations, 
chromosomal aberrations and other assays evaluating DNA damage.  In vitro and in vivo assays 
are discussed separately according to the genetic endpoint.  For the purpose of this analysis, 
glyphosate and its salts are considered together when evaluating the genotoxic potential of the 
active ingredient glyphosate.   

5.3 Tests for Gene Mutations for Glyphosate Technical  

5.3.1 Bacterial Mutagenicity Assays  
Bacteria have traditionally been employed as a primary test organism for the detection of 
chemical mutagens.  The bacterial reverse mutation assay is routinely performed in the test 
strains of Salmonella typhimurium and Escherichia coli.  These test strains are mutant strains 
that are deficient for the synthesis of an essential amino acid.  The assay detects mutations that 
revert the test strains back to wild type for amino acid synthesis and the revertants are identified 
by their ability to grow in culture medium deficient of the specific amino acid(s).  This 
mutagenicity test identifies point mutations, which includes base substitutions and deletions and 
insertions of up to a few base pairs (OECD 471).  The tests are typically conducted in the 
presence and absence of an exogenous source of metabolic activation (e.g., S9 microsomal 
fraction of activated liver homogenates) to identify potential mutagenic metabolites.   
 
Glyphosate has been extensively evaluated for its potential to induce mutations in bacteria.  Most 
of the studies considered consist of the full battery of bacterial strains (i.e. the recommend strains 
in EPA and OECD Test Guidelines) and were evaluated at appropriate test concentrations (up to 
cytotoxic or assay limit concentrations).   
 
EPA identified 27 studies that tested glyphosate technical in bacterial mutagenicity assays by 
means of the standard plate incorporation method or the pre-incubation modification of the 
standard assay. Glyphosate was negative in the presence and absence of metabolic activation in 
all the studies.  The results of the bacterial reversion mutation assays evaluating glyphosate 
technical are presented in Table 5.1 
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Table 5.1.  In vitro Test for Gene Mutations in Bacteria: Glyphosate Technical. 
Test/Endpoint Test System Concentrations Purity Results Reference Comments 
Bacterial Reverse 
Mutation  

S. typhimurium TA1535, 
TA1537, TA98 and TA100 
and WP uvrA ± S9 

156-5000 μg/plate  95.68% Negative ± S9 Akanuma (1995) 
[MRID 50017102]  

  

Bacterial Reverse 
Mutation  

S. typhimurium TA535, 
TA1537, TA98 and TA100 
and E. coli WP2P and WP2P 
uvrA ± S9 

100-5000 μg/plate in 
DMSO  

95.6% 
glyphosate 
acid 

Negative ± S9 Callander (1996) 
[MRID 44320617] 

 

Bacterial Reverse 
Mutation  

S. typhimurium TA 1535, 
TA1537, TA98 and TA100 
and E. coli WP2P and WP2P 
uvrA ± S9 

100-5000 μg/plate in 
water 

60% 
potassium 
glyphosate 
salt 

Negative ± S9 Callander (1999)1  

Bacterial Reverse 
Mutation  

S. typhimurium TA97a, 
TA98, TA100 and TA102, ± 
S9 

25-2000 μg in 
aqueous solution 

Not 
provided 

Negative ± S9 Chruscielska et al. 
(2000) 

 

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
 ± S9 

10-1000 µg/plate 98.4% 
 

Negative ± S9 Flowers and Kier 
(1978) 
[MRID 00078620] 

 

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA102, TA1535, 
TA1537 ± S9 

31.6-3160 µg/plate  98.8% Negative ± S9 Flügge (2009a)1   

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA102, TA1535, 
TA1537 ± S9 

31.6-3160 µg/plate  96.4% 
technical 

Negative ± S9 Flügge (2010b)1   

Bacterial Reverse 
Mutation  

S. typhimurium TA1535, 
TA1537, TA98 and TA100 

310-5000 μg/plate 
(+S9); 160-2500 
μg/plate (−S9)  

98.6% Negative ± S9 Jensen (1991a) 

[MRID 49961502] 
  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA102, TA1535, 
TA1537 ± S9 

1-1000 μg/plate 98.05% Negative ± S9 Miyaji (2008)1   

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537, 
TA1538 ± S9 

5000 μg/plate Not 
reported 

Negative ± S9 Moriya et al. (1983)  

Bacterial Reverse 
Mutation  

S. typhimurium TA1535, 
TA97, TA98 and TA100 ± 
S9 

33-10,000 μg/plate 99% Negative ± S9 NTP (1992)  Hamster and rat 
S9 
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Table 5.1.  In vitro Test for Gene Mutations in Bacteria: Glyphosate Technical. 
Test/Endpoint Test System Concentrations Purity Results Reference Comments 
Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535 and TA97a 
± S9 

1-5000 µg/plate 61.27 % 
Glyphosate 
isopropyl-
amine salt 

Negative ± S9 Ranzani (2000)1  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA102, TA1535, 
TA1537 ± S9 

648-5000 µg/plate  98.01% Negative ± S9 Ribeiro do Val 
(2007) 
[MRID 50000903] 

  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
and E. Coli WP2 uvrA ± S9 

31.6-5000 µg/plate 96.0% 
technical 

Negative ± S9 Schreib (2010)1   

Bacterial Reverse 
Mutation  

S. typhimurium TA1535, 
TA1537, TA1538, TA98, 
TA100 and E. coli WP2 hcr 
± S9 

10-5000 μg/plate  98.4% Negative ± S9 Shirasu et al. (1978)  
[MRID 00078619] 

Published in Li & 
Long, 1988 

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
and E. coli WP uvrA ± S9 

3-5000 µg/plate 
(plate-incorporation), 
33-5000 µg/plate 
(pre-incubation test) 

95.1% Negative ± S9 Sokolowski (2007a) 
[MRID 49957406] 

  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
and E. coli WP uvrA ± S9 

3-5000 µg/plate 
(plate–incorporation) 
33 – 5000 µg/plate 
(pre-incubation test) 

97.7% Negative ± S9 Sokolowski (2007b) 
[MRID 49957407] 

  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
and E. coli WP uvrA ± S9 

3-5000 µg/plate 
(plate–incorporation) 
33-5000 µg/plate 
(pre-incubation test) 

95.0% Negative ± S9 Sokolowski (2007c) 
[MRID 49957408] 

  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
and E. coli WP uvrA ± S9 

3-5000 µg/plate 96.66% 
technical 

Negative ± S9 Sokolowski (2009a)1  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
and E. coli WP2 uvrA pKM 
101 and WP2 pKM 101 ± S9 

3-5000 µg/plate  96.3% 
glyphosate 
acid 

Negative ± S9 Sokolowski (2009b) 
[MRID 49961801] 

  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
and E. coli WP uvrA ± S9 

3-5000 µg/plate  97.16 % Negative ± S9 Sokolowski (2010) 
[MRID 50000902] 
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Table 5.1.  In vitro Test for Gene Mutations in Bacteria: Glyphosate Technical. 
Test/Endpoint Test System Concentrations Purity Results Reference Comments 
Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537, 
TA1538 ± S9 

1-1000 µg/plate 96.0% Negative ± S9 Suresh (1993a)1   

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
and E. coli WP uvrA ± S9 

0-5000 µg/plate  95.3%  Negative ± S9 Thompson (1996) 

[MRID 49957409] 
  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA102, TA1535, 
TA1537 ± S9 

31.6-5000 µg/plate  98.2% Negative ± S9 Wallner (2010)1   

Bacterial Reverse 
Mutation  

S. typhimurium  TA98 and 
TA100 ± S9 

25 µg/plate Not 
reported 

Negative ± S9 Wilderman and 
Nazar (1982) 

Rat S9 and plant 
cell-free 
homogenates were 
used for  metabolic 
activation 

Bacterial Reverse 
Mutation  

S. typhimurium  TA1535, 
TA1537, TA1538, TA98 and 
TA100 ± S9 

0.12-10 mg/plate –S9 
0.56-15 mg/plate +S9 

90% 
glyphosate 
trimesium 
salt 

Negative ± S9 Majeska et al. 
(1982a) 
[MRID 00126612] 

 

Bacterial Reverse 
Mutation  

S. typhimurium  TA1535, 
TA1537, TA98 and TA100 
± S9 

0.005-50 μL/mL  55.6% 
glyphosate 
trimesium 
salt 

Negative ± S9 Majeska (1985a) 
[MRID 00155527] 

 

1 Study was cited in Kier and Kirkland (2013).  Supplementary information about the study was provided online including test guideline, test material purity, 
control chemicals and summary data tables.
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5.3.2 In vitro Tests for Gene Mutations in Mammalian Cells  
 
In vitro gene mutation studies in mammalian cells are conducted in cell lines with reporter genes 
for forward mutations.  The most common reporter genes are the endogenous thymidine kinase 
(TK) gene, endogenous hypoxanthine-guanine phosphoribosyl transferase (HPRT) gene and the 
xanthine-guanine phosphoribosyl transferase transgene (XPRT).  Mutations that occur within 
these reporter genes result in mutant cells that are resistant to the cytotoxic effect of the 
pyrimidine analogue trifluorothymidine (for TK) or the purine analogue 6-thioguanine (for 
HPRT and XPRT) (OPPTS 870.5330).  Suitable cell lines for this assay include L5178Y mouse 
lymphoma cells, Chinese hamster ovary (CHO) cells, hamster AS52 and V79 lung fibroblasts 
and human TK6 lymphoblastoid cells.  Similar to other in vitro assays, chemicals are tested both 
in the presence and absence of S9 metabolic activation.   
 
A total of four studies were conducted for (forward) mutations in mammalian cells (Table 5.3).  
Three studies were conducted with a high purity concentration of glyphosate technical (≥95.6%) 
and the remaining study was performed with glyphosate trimesium salt.   In four of the assays, 
mouse lymphoma L5178Y TK+/- cells were the target organism and one was conducted in CHO 
cells with the HPRT endpoint.  Glyphosate technical and the glyphosate trimesium salt were 
negative in the mouse lymphoma cell assays (Jensen, 1991b; Clay, 1996; Majesak, 1985b) when 
tested up to the current guideline limit concentration and glyphosate was negative in CHO/HPRT 
cells when tested up to cytotoxic concentrations (Li, 1983a).   
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Table 5.2.  In vitro Mammalian Gene Mutation Assays: Glyphosate Technical. 
Test/Endpoint Test System Concentrations/

Conditions 
Test Material 
Purity 

Results Reference Comments 

Gene Mutations in 
Mammalian Cells 

Mouse lymphoma  
L5178Y TK+/- cells ± S9 

296-1000 µg/mL 
 

95.6% Negative Clay (1996)1 

 
Relative survival was 
90% (-S9) and 57% 
(+S9) at top 
concentration 

Gene Mutations in 
Mammalian Cells 

Mouse lymphoma 
L5178Y TK+/- cells ± S9 

520–4200 µg/mL 
(+S9); 610–5000 
µg/mL (-S9) 

98.6% Negative Jensen (1991b) 

[MRID 49961504] 
 

Reported no significant 
reduction in cloning 
efficiency at any 
concentration.    

Gene Mutations in 
Mammalian Cells 

Chinese hamster ovary 
(CHO) cells, HPRT 
locus ± S9 

500–25000 µg/mL 
(+S9); 500-22500 
µg/mL (-S9) 

98.7% Negative Li (1983a);  
[MRID 00132681]  

Tested S9 from 1-10% 
Cytotoxic at 22.5 mg/mL 
(-S9, and with 1,2 and 
10% S9) and at 17.5 
mg/ml (10% S9)  

Gene Mutations in 
Mammalian Cells 

Mouse lymphoma  
L5178Y TK+/- cells ± S9 

1-5 µl/mL 55.6% 
Glyphosate 
trimesium salt 

Negative Majeska (1985b) 
[MRID 00155530] 

Negative with pH 
adjusted 

1 Study was cited in Kier and Kirkland (2013).  Supplementary information about the study was provided online including test guideline, test material purity, 
control chemicals and summary data tables. 
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5.4 In vitro Tests for Chromosomal Abnormalities 
 
Cytogenetic assays are tests that can detect chemicals that cause structural chromosomal damage 
(clastogenicity) or affect the segregation of chromosomes during cell division and alter 
chromosome number (aneuploidy).  Generally, there are two types of in vitro cytogenetic assays 
that identify chemicals inducing chromosomal abnormalities: chromosomal aberration assays 
and micronucleus assays. Although chromosomal damage observed in these assays are not 
considered heritable mutations, chemicals that can induce these types of chromosomal damage 
can also induce transmissible mutations to daughter cells indicating their role in cancer (Yauk et 
al., 2015; OECD 2015). In addition, assays such as (fluorescence in situ hybridization (FISH)) 
can provide additional mechanistic information on the formation of chromosomal abnormalities. 
It is important to note that factors such as cytotoxicity, solubility of the test substance, changes in 
pH or osmolality play a significant role in the outcome of the assay.  Like other in vitro assays, 
compounds are generally tested in the presence or absence of S9 metabolic activation to 
determine if metabolism affects the genotoxic activity of the parent compound and to determine 
if potential genotoxic metabolites are formed.  
  

5.4.1 In vitro Mammalian Chromosomal Aberration Test 
 
Chromosomal aberration assays detect both structural chromosomal and numerical aberrations. 
Structural chromosomal aberrations are of two types: chromatid and chromosome and include 
breaks, deletions and rearrangements (OPPTS 870.5375, OECD 2015).  Numerical chromosomal 
aberrations generally results from the loss of an entire chromosome mostly due to damage in the 
spindle fiber resulting in aneuploidy. The types of cells that are most commonly used in 
chromosomal aberration assays include established cell lines such as Chinese hamster lung 
(CHL) and CHO cells or primary cell cultures such as human or other mammalian peripheral 
blood lymphocytes.  In this assay, cells are typically sampled at a time equivalent to the length of 
approximately 1.5 cell cycles from the start of treatment.  Prior to harvesting, cells are treated 
with Colcemid® or colchicine to arrest cells at the first metaphase stage of the cell cycle 
following the beginning of exposure to the test article.  Once harvested, the cells are stained and 
metaphase cells are evaluated microscopically for various types of chromosome aberrations. 
(OECD TG 473). Data should be presented in a way that indicates the percentage of affected 
cells in the population of cells scored (e.g., % cells with aberrations or # aberrant cells/100 cells). 
Gaps should not be included in the analysis; they are scored but gaps alone in the absence of any 
additional chromosomal aberrations (e.g., a fragment or a ring chromosome) are not sufficient to 
define a cell as aberrant. 
 
Glyphosate technical was evaluated in eight chromosomal aberrations tests to determine its 
potential to induce clastogenic effects in vitro. The findings are presented in Table 5.3.  Six of 
the eight studies were negative.  The two positive studies were both from the same laboratory 
where, Lioi et al. reported an increase in chromosomal aberrations at glyphosate concentrations 
of 8.5μM and above in bovine lymphocytes (Lioi et al., 1998b) and at all concentrations of 
glyphosate tested (7-170 μM) in human lymphocytes (Lioi et al., 1998a) following a 72-hour 
exposure period.  No chromosomal aberrations were observed as a result of exposure to 
glyphosate in one study using CHO cells (Majeska, 1985c) and in two studies with CHL cells 
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(Matsumoto, 1995; and Wright, 1996).  Sivikova and Dianovsky (2006) reported no statistically 
significant increases in chromosomal aberrations in bovine lymphocytes treated with glyphosate 
(62% pure) at concentrations up 1120 μM following 24-hour exposure. (Sivikova and 
Dianovsky, 2006).  In studies conducted with human lymphocytes treated with glyphosate 
(≥95%) for 24-96 hours at concentrations, no increase in chromosomal aberrations were seen at 
concentrations as high as 6000 μM (Fox, 1998; and Manas et al., 2009).    

5.4.2 In vitro Mammalian Micronucleus Test 
 
The in vitro micronucleus test can detect the induction of micronuclei in the cytoplasm of cells in 
the interphase stage of the cell cycle.  Micronuclei form from acentric chromosome fragments 
(i.e., chromosome fragments lacking a centromere) or when whole chromosomes are unable to 
migrate to the cellular poles during anaphase prior to cell division. (OECD 487).  Thus, the 
micronucleus assay can detect both structural and numerical chromosomal changes. It should be 
noted, however, that additional work is required to distinguish whether induced micronuclei have 
arisen from a clastogenic versus an aneugenic mechanism, e.g., staining micronuclei to detect the 
presence of kinetochore proteins.  The assay is typically performed with cell lines or primary cell 
cultures of human or rodent origin.  The assay can be conducted with the addition of 
cytochalasin B which inhibits cytokinesis resulting in the formation of binucleated cells.  The 
presence of binucleated cells, indicates that cells have undergone one round of mitosis, a 
necessary prerequisite for micronucleus formation.  
 
Six studies evaluated glyphosate technical for its potential to induce micronuclei in vitro (Table 
5.4). Four of the six studies were positive and the remaining two studies were equivocal. In a 
study by Koller et al. (2012), TR146 cells (derived from a human neck metastasis of buccal 
epithelial origin) were treated for 20 minutes with up to 20 mg/L (~0.12 mM) glyphosate (95%), 
the authors reported a statistically significant increase in binucleated cells with micronuclei at 15 
(~0.09 mM) and 20 (~0.12 mM) mg/L, and also indicated significant apoptosis and necrosis at 
20 mg/L.  The short exposure period in this study was unusually short (20 minutes) and was 
conducted in a tumor cell line that had not been well characterized in regards to its degree of 
chromosomal instability and DNA damage and repair capacity.  In another study, Roustan et al. 
(2014) reported positive findings +S9 only in CHO cells treated with glyphosate (unknown 
purity) at 10- 100 μg/mL with little evidence of a dose response over that concentration range.  
 
Two other studies evaluated glyphosate technical in human lymphocytes (Mladinic et al., 2009a, 
2009b).  These studies used an exposure protocol that is different from the OECD 
recommendations for the in vitro micronucleus assay.  OECD recommends that whole blood or 
isolated lymphocytes are cultured in the presence of a mitogen (e.g. phytohemagglutinin; PHA) 
prior to exposure of a test chemical in order to detect micronuclei formed via an aneugenic 
mechanism.  However, in these two studies, blood cells were exposed to glyphosate for 4 hours, 
washed, and then treated with PHA to stimulate cell division. Both studies reported a statistically 
significant increase in micronucleated cells at 580 μg/mL (~3.4 mM), but not at lower 
concentrations, following 4-hour exposures in the presence of S9.  The frequency of 
micronucleated cells (+S9) ranged from 11.3 to 28.7 in one study (Mladinic et al., 2009a) and 
33.3 to 65.2 in the other study (Mladinic et al., 2009b) over the 1000-fold concentration range. 
No statistically significant increases in micronucleated cells were seen in either study in the 
absence of S9 activation.  When cells were evaluated with vital stains, cells treated with 580 
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μg/mL showed a significant (p<0.05) increase in the percentage of cells undergoing apoptosis 
and necrosis compared to the negative controls.   
 
Piesova et al. (2004, 2005) conducted two in vitro micronucleus studies using glyphosate 
technical (62%) up to 560 uM in bovine lymphocytes.  In the 2004 study, bovine lymphocytes 
from two donors were treated for 24 or 48 hours without S9 metabolic activation, and for 2 hours 
(with and without S9 activation) or 48 hours (-S9) in the 2005 study.  Both studies yielded 
similar results following 48-hour exposure to glyphosate.  In both cases, the authors reported a 
weak induction of micronuclei in one donor at 280 μM and at 560 μM in the second donor.  The 
induction was approximately 2-fold (p < 0.05), but with no clear dose response. No effects on 
micronuclei induction were seen at the 2- or 24-hour time points; however, with these early time 
points it is unlikely that one cell division has occurred during or after treatment. .   
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Table 5.3.  In vitro Tests for Chromosome Aberrations in Mammalian Cells- Glyphosate Technical 
Test/Endpoint Test System Concentrations/ 

Conditions 
Test Material 
Purity 

Results Reference Comments 

In vitro 
Chromosomal 
Aberration 

Chinese hamster 
ovary (CHO) cells 

4-10 µl/mL, ± S9 55.6% 
Glyphosate 
trimesium salt 

Negative 
 

Majeska (1985c) 
[MRID 00155530] 

pH adjusted (7.4-7.6) 

In vitro 
Chromosomal 
Aberration 

Chinese Hamster lung 
(CHL) cells 

±S9: 0, 250, 500, 
1000 and 2000 
µg/mL; 24 and 48 h 
treatment - S9; 6 h 
treatment  ±S9 
harvest 24 h  

95.68% Negative Matsumoto (1995) 

[MRID 50017106] 
Decline in pH noted at 
500 and 1000 µg/mL.  

In vitro 
Chromosomal 
Aberration 

Chinese hamster 
lung (CHL) cells 
 

-S9: 24 & 48-hr 
exposure: 0-1250 
µg/mL; 
+S9: 0-1250 µg/mL 

95.3% Negative Wright (1996) 

[MRID 49957410] 
Excessive decrease in 
pH >1250 µg/mL  

In vitro 
Chromosomal 
Aberration 

Bovine lymphocytes 
 

-S9 only: 0, 7, 85 
and 170 μM;  
72 h exposure  

≥98% Positive 
(all concs.) 
 

Lioi et al. (1998b)  

In vitro 
Chromosomal 
Aberration 

Bovine lymphocytes 
 

±S9: 0, 28, 56, 140, 
280, 560 and 1120  
µM; 
24 h exposure 

62.0% Negative Sivikova and 
Dianovsky (2006) 

Decreased MI and PI at 
≥ 560 µM 
 

In vitro 
Chromosomal 
Aberration 

Human lymphocytes 
 

±S9: 100-1250 
µg/mL cultures 
analyzed;  
68 & 92 h  

95.6% Negative Fox (1998) 
[MRID 49961803] 

Excessive decrease in 
pH >1250 µg/mL  

In vitro 
Chromosomal 
Aberration 

Human lymphocytes 
 

-S9 only: 0, 5.0,  
8.5, 17.0 and 51.1 
μM; 72 h exposure 

≥98% Positive 
≥ 8.5 μM 

Lioi et al.  (1998a) No significant ↓ in MI 
observed. 
 

In vitro 
Chromosomal 
Aberration 

Human lymphocytes 
 

-S9: 0, 200, 1200 
and 6000 μM; 48 h 
exposure 

96.0% Negative  Manas et al. (2009) No toxicity observed up 
to 6000 µM 

1 Study was cited in Kier and Kirkland (2013).  Supplementary information about the study was provided online including test guideline, test material purity, 
control chemicals and summary data tables.  
CA= chromosomal aberrations, MI= mitotic index, PI= proliferation index.  
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Table 5.4.  In vitro Tests for Micronuclei Induction in Mammalian Cells- Glyphosate Technical. 
Test/Endpoint Test System Concentrations/ 

Conditions 
Test Material 
Purity 

Results Reference Comments 

In vitro Cytokinesis 
Block Micronucleus 
Assay  
(with FISH analysis) 

TR146 cells (human-
derived buccal 
carcinoma 
cell line) 

10, 15 and 20 mg/L; 
20 minute exposure. 

95% Positive 
 
Statistically 
significant (p<0.05) 
increase in MN at 
15 and 20 mg/L. 

Koller et al. 
(2012) 

Apoptosis and 
necrosis reported at 
20 mg/L 
 
Also reported ↑ in 
NB and NPB  
 

In vitro Cytokinesis 
Block Micronucleus 
Test 

CHO-K1 cells 5 - 100 µg/mL, ±S9 Not stated Negative –S9 
Positive +S9 at 10-
100 µg/mL 

Roustan et al., 
(2014) 

No clear dose 
response 

In vitro Cytokinesis 
Block Micronucleus 
Test 

Bovine lymphocytes 
(2 donors) 

0, 28, 56, 140, 280 
and 560 μM 
24 & 48 h exposure 

62% 24 h: Negative  
 
48 h: Equivocal 
 
↑ MN at  280 μM 
only (donor A) ↑ 
MN at  560  μM 
only (donor B)  

Piesova, 2004 No dose-response 
No significant 
decrease in CBPI 
observed.  
 
 

In vitro Cytokinesis 
Block Micronucleus 
Test  

Bovine lymphocytes 
(2 donors) 

0, 28, 56, 140, 280 
and 560 μM; 2 h 
(±S9) and 48 h (-S9) 
exposure  
 

62%  2 h: Negative  
 
48 h: Equivocal 
 
↑ MN at  280 μM 
only (donor A) and 
at  560  μM only 
(donor B) 

Piesova, 2005 
 
 

No dose-response; 
No significant 
decrease in CBPI 
observed.  
Metabolic activation 
had no effect on MN 
formation after 2 h 
exposure. 
 



   

Page 110 of 227 
 

Table 5.4.  In vitro Tests for Micronuclei Induction in Mammalian Cells- Glyphosate Technical. 
Test/Endpoint Test System Concentrations/ 

Conditions 
Test Material 
Purity 

Results Reference Comments 

In vitro Cytokinesis 
Block Micronucleus 
Assay  
(with FISH analysis) 

Human lymphocytes 
(treated with 
cytochalasin B) 

4h treatment ±S9; 0.5, 
2.91, 3.50, 92.8 and 
580 µg/mL;  
harvested 72 h 
 

  

98.0% Negative –S9 
 
Positive  +S9, ↑ MN 
at 580 µg/mL, but 
not at 0.5-92.8 
µg/mL 
 
Also observed ↑ in 
NB at 580 µg/mL 
(±S9); ↑  NPB  at 
580 µg/mL (+S9) 
 

Mladinic et al. 
(2009a) 
 

Cells were exposed 
to glyphosate and 
washed prior to 
treatment with PHA.  
Authors did not 
report being blind to 
treatment.  
 
 

In vitro Cytokinesis 
Block Micronucleus 
Assay  
(with FISH analysis) 

Human lymphocytes 
(treated with 
cytochalasin B) 

4h treatment ±S9; 0.5, 
2.91, 3.50, 92.8 and 
580 µg/mL 

 

98% Negative –S9 
 
Positive  +S9  
 ↑ MN at 580 µg/mL, 
but not at 0.5 -92.8 
µg/mL 
 
 
↑ apoptosis and 
necrosis at 580 
µg/mL (-S9);  
↑ apoptosis at  ≥ 2.91 
µg/mL and necrosis 
at 580 µg/mL (+S9) 
 
↑ in NB at 580 
µg/mL (±S9) and 
NPB at 580 µg/mL 
(+S9) 

Mladinic et al. 
(2009b) 
 

Cells were exposed 
to glyphosate and 
washed prior to 
treatment with PHA.  
Authors did not 
report being blind to 
treatment.  
 
.  
 
 

CBPI= cytokinesis block proliferation index, FISH= fluorescent in situ hybridization; MN= micronuclei; NB= nuclear buds; NPB= nucleoplasmic bridges. 
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5.5 In Vivo Genetic Toxicology Tests   
 

5.5.1  In Vivo Assays for Chromosomal Abnormalities 

5.5.1.1 Mammalian Bone Marrow Chromosomal Aberration Assays 
 
The in vivo mammalian bone marrow chromosomal assay detects the ability of a chemical to 
cause structural chromosomal damage in cells in the bone marrow.  The assay is typically 
conducted in rodents (mouse or rat) and detects both chromosome-type and chromatid-type 
aberrations.  Chromatid-type aberrations are expressed when a single chromatid break occurs 
and/or a reunion between chromatids, and chromosome-type aberrations result from damage 
expressed in both sister chromatids (OPPTS 870.5385).  In this test, animals are exposed 
(typically via oral route or intraperitoneal injection) and sacrificed at sequential intervals.  Prior 
to sacrifice, animals are treated with a spindle inhibitor such as colchicine or Colcemid® to arrest 
cells at metaphase. Chromosome preparations from the bone marrow are stained and scored for 
chromosomal aberrations. (OPPTS 870.5385). Generally, the optimal time to detect 
chromosomal aberrations in the bone marrow is 24 hours after treatment.  
 
Three in vivo mammalian bone marrow chromosomal assays were conducted with glyphosate 
technical for regulatory purposes and all were negative (Table 5.8).  In the first study, Sprague 
Dawley rats were administered glyphosate (98%) at 0 or 1000 mg/kg and the bone marrow was 
sampled at 6, 12 or 24 hours after dosing.  No significant increase in bone marrow chromosomal 
aberrations were observed (Li, 1983b).  In the second study, Swiss albino mice were treated 
twice by oral gavage (24 hours apart) with 0 or 5000 mg/kg glyphosate technical (96.8%) 
resulting in no significant increase in bone marrow chromosomal aberrations (Suresh, 1994). In a 
third study conducted with glyphosate trimesium salt, no increase in chromosomal aberrations 
were seen in the bone marrow of rats treated by oral gavage with up to 188 mg/kg (Majeska, 
1982c). 
 

5.5.1.2 Rodent Dominant Lethal Test 
 
Dominant lethal mutations cause embryonic or fetal death.  The induction of a dominant lethal 
mutation after exposure to a chemical indicates that the test chemical has affected the germinal 
tissue (sperm at some point in development, from stem cell to spermatocyte).  Dominant lethal 
effects are considered to result from chromosomal damage (structural or numerical), but may 
also reflect gene mutations or systemic toxicity (OPPTS 870.5450, OECD 2016).  In this test, 
male rodents are treated with the test material and mated with (untreated) virgin females.  The 
females animals are sacrificed at an appropriate time and the uteri are examined to determine the 
number of implants, and live and dead embryos.  Two dominant lethal studies were identified.   
One study was conducted in the rat (Suresh, 1992) where male rats were dosed by oral gavage 
with glyphosate up to 5000 mg/kg.  The other study (Rodney, 1980) was conducted in male mice 
treated with up to 2000 mg/kg glyphosate (98.7%) by oral gavage.  No significant increase in 
dominant lethal mutations were observed in either study (Table 5.5).   
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5.5.1.3 In Vivo Mammalian Erythrocyte Micronucleus Assays 
 
The mammalian micronucleus test is the most commonly conducted in vivo test to detect 
clastogenic or aneugenic chemicals.  The test identifies chemicals that induce micronuclei in 
proerythrocytes (progenitor cells) by assessing micronucleus frequency in immature erythrocytes 
(polychromatic erythrocytes, PCEs) sampled from the bone marrow or from the peripheral blood 
(reticulocytes).  This test is typically conducted in mice or rats.  When bone marrow 
erythroblasts develop into erythrocytes, the main nucleus is extruded following the final cell 
division (erythrocytes are the only mammalian cell that does not contain a nucleus). Any 
micronuclei formed after the final cell division may remain in the cytoplasm following extrusion 
of the main nucleus.  The visualization of micronuclei is facilitated by the lack of a nucleus in 
these cells (OPPTS 870.5395, OECD 474).  Micronuclei can originate from acentric 
chromosomes, lagging chromosome fragments, or whole chromosomes; thus, micronuclei are 
biomarkers of both altered chromosome structure or chromosome number. The assay is based on 
an increase in the frequency of micronucleated erythrocytes in treated animals, in either 
peripheral blood samples or bone marrow samples (OPPTS 870.5395).  Additional mechanistic 
information on the formation of chromosomal abnormalities can be obtained from the 
incorporation of centromeric and telomeric fluorescent probes (FISH) assay.  .  According to 
EPA test guidelines, a single dose of the test substance may be used in this test if the dose is the 
maximum tolerated dose (MTD), a dose that produces some indication of bone marrow 
cytotoxicity (e.g., a reduction in the proportion of immature erythrocytes (PCEs) to total 
erythrocytes by >50%) or a maximum limit dose of 5000 mg/kg.  The routes of administration 
for this test are typically oral or intraperitoneal injection and generally involve a single 
administration.   
 
Glyphosate technical has been extensively evaluated for micronuclei induction in in vivo studies. 
Fourteen studies were conducted for regulatory purposes, four were identified from the open 
literature, and one study was conducted by the U.S. National Toxicology Program (NTP).  This 
included nine studies with administration of glyphosate by the intraperitoneal (i.p.) route and 10 
studies by the oral route.  The findings are presented in Table 5.10.  Of the nine i.p. studies, 
seven (Costa, 2008; Chruscielska et al., 2000; Durward, 2006; Gava, 2000; Marques, 1999; Rank 
et al., 1993 and Zaccaria, 1996) were negative.  These studies tested doses as high as 2016 
mg/kg (single and double administration) with sampling times at 24 and 48 hours post-dose.  
Two positive findings were reported when glyphosate technical was administered by i.p.  
Bolognesi et al. (1997) reported a significant increase in micronuclei in the bone marrow of male 
Swiss CD mice 24 hours after i.p. treatment with 300 mg/kg glyphosate technical (99.9%).  The 
dose in this study was administered as ½ dose (150 mg/kg) injections 24 hours apart to 3 male 
mice.  Manas et al. (2009) evaluated glyphosate technical (96%) in BALB/c male and female 
mice (5/sex/dose) administered 50, 100 or 200 mg/kg by two i.p. injections, 24 hours apart.  The 
results showed a significant increase in micronucleated erythrocytes at 200 mg/kg, but not at 50 
or 100 mg/kg.  It should be noted that doses that resulted in the positive responses in these two 
studies were above the reported i.p. LD50 value (130 mg/kg) for glyphosate in mice (NTP 1992).    
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Glyphosate technical was also evaluated in nine micronucleus assays with administration by the 
oral route in mice and one in the rat.  Eight of the nine oral studies in the mouse were negative 
for micronuclei induction.  The single positive response was seen in female mice treated with 
two 5000 mg/kg (limit dose) doses, 24 hours apart with bone marrow sampling at 24 hours post-
dose (Suresh, 1993b).  No increase was observed at lower doses (50 and 500 mg/kg) in females 
or at any dose in males.  The eight negative oral studies in mice included single dose 
administrations of 5000 mg/kg and bone marrow analysis at 24, 48, and/or 72 hours (Jensen, 
1991c; Fox and Mackay, 1996) and one or two administrations of glyphosate technical with top 
doses between 30 and 2000 mg/kg (Honarvar, 2005; Honarvar, 2008; Jones, 1999; and Zoriki-
Hosmi, 2007). It should be noted that evaluations at 48 and 72 hours post dose may be too late to 
detect chemically-induced micronucleated PCEs in the bone marrow as these cells may have 
already migrated into the peripheral blood.   No significant increase in micronucleated 
erythrocytes were seen in male or female mice following 13-weeks of dietary (feed) 
administration of glyphosate technical at doses up to 3393 mg/kg/day (NTP, 1992).  In the single 
study that evaluated micronuclei induction in rats, glyphosate technical did not induce significant 
induce micronuclei in CD1 rats treated by oral gavage at doses up to 2000 mg/kg (Flügge, 
2009b). When glyphosate trimesium salt was evaluated, no increase in micronuclei induction 
was seen in mice treated orally up to 1100 and 800 mg/kg in males and females, respectively 
(Majeska, 1987). 
 
  



   

Page 114 of 227 
 

Table 5.5.  In Vivo Tests for Chromosomal Aberrations in Mammals- Glyphosate Technical. 
Test/Endpoint Test System Route of 

Administration 
Doses Test 

Material 
Purity 

Results Reference Comments 

Bone Marrow 
Chromosomal 
Aberration Test 

Sprague Dawley rats  
(males and females) 

Intraperitoneal 
injection; 
sampled at 6, 12 
and 24 h after 
treatment 

0, 1000 mg/kg 
(6/sex/dose/samp
ling time) 

98% Negative Li  (1983b) 
[MRID 00132683] 

No toxicity observed.  
A separate study 
using 14C-glyphosate 
showed that 
glyphosate reaches 
BM 0.5 h after dosing 
with ½ life 
elimination at 7.6 h.  
Peak BM value was 
400 ppm, 
corresponding to 2000 
ppm plasma value. 

Bone Marrow 
Chromosomal 
Aberration Test 

Sprague Dawley rats  
(males and females) 
Vehicle: distilled 
water 

Oral gavage, 
sampling after 6, 
12, 24, 48 h and 
5 d  

0, 21, 63 and 
188 mg/kg 

58.5%  
Glyphosate 
trimesium 
salt 

Negative Majeska (1982c) 
[MRID 00132176] 

 

Bone Marrow 
Chromosomal 
Aberration Test 

Swiss Albino mice 
(males and females) 
Vehicle: peanut oil 

Oral gavage  
(2 treatments, 24 
h apart); 
sampling after 24 
h (last treatment) 

0, 5000 mg/kg  
(5/sex/dose) 
 

96.8% Negative 
 
 

Suresh (1994) 
[MRID 49987408] 

Significant (p<0.05) 
decrease in bw of 
females at high dose.  
 

Rodent 
Dominant 
Lethal Test 

CD-1 mice  
Each dosed male 
mated with 2 
females/week for 8 
weeks 

Oral gavage  0, 200, 800, 
and 2000 
mg/kg 

98.7% Negative Rodwell (1980) 
[MRID 00046364] 

 

Rodent 
Dominant 
Lethal Test 

Wistar rat 
Each dosed male 
mated with 1 
female/week for 10 
weeks 

Oral gavage 0, 200, 100 and 
5000 mg/kg 

96.8% Negative Suresh (1992) 
[MRID 49987404] 
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Table 5.6.  In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Technical. 
Test/Endpoint Test System Route of 

Administration 
Doses Test 

Material 
Purity 

Results Reference Comments 

Bone Marrow 
Micronucleus 
Test 

Swiss CD1 mice 
(males only) 

Intraperitoneal 
injection; 2 
injections of half 
the dosage of 300 
mg/kg 24 h apart; 
sampling at 6 and 
24 h 

0, 300 mg/kg 
(3/dose) 
 

99.9% Positive 
 
Stat 
significant 
increase in 
MN at 24 h 

Bolognesi et al. 
(1997) 

Material and methods 
indicate 3 
animals/dose; 
however, Table 1 of 
article indicates 4 
animals were 
evaluated.  

Bone Marrow 
Micronucleus 
Test 

Balb C mice 
(males and 
females) 
Vehicle: Saline 

Intraperitoneal 
Injection (two 
injections, 24 h 
apart); sampling 
after 24 h (last 
treatment) 
 

0, 50, 100, and 
200 mg/kg 
(5/sex/dose) 

96% Positive 
 
↑MN at 200 
mg/kg, but 
not at 50 or 
100 mg/kg  

Manas et al. 
(2009) 

No significant signs 
of toxicity observed.  

Bone Marrow 
Micronucleus 
Test 

C3H mice 
(males only) 
Vehicle: water 

Intraperitoneal 
Injection  
(single treatment); 
sampling after 24, 
48 and 72 h 
 

0, 300 mg/kg 
 

Not 
reported 

Negative  Chruscielska et 
al. (2000) 

 

Bone Marrow 
Micronucleus 
Test 

Swiss Albino mice 
(males and females) 
Vehicle: corn oil 

Intraperitoneal 
Injection  
(2 treatments, 24 
h apart); sampling 
after 24 h (last 
treatment) 

0, 15.62, 31.25, 
and 62.5 mg/kg 
(5/sex/dose) 

980 g/kg 
Glyphosate 
technical 

Negative# Costa (2008)1 OECD guideline 474 
 
#Was not tested up to 
limit dose and did not 
demonstrate that 
compound was tested 
up to toxic dose.  No 
mention of BM 
toxicity or clinical 
signs.  
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Table 5.6.  In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Technical. 
Test/Endpoint Test System Route of 

Administration 
Doses Test 

Material 
Purity 

Results Reference Comments 

Bone Marrow 
Micronucleus 
Test 

Crl:CD-1TM(ICR) 
BR mice 
(males only1) 
Vehicle: PBS 

Intraperitoneal 
Injection  
(single treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 150, 300 and 
600 mg/kg 
(7/dose) 

95.7% Negative Durward (2006) 
[MRID 49957411] 

Clinical signs 
reported at ≥ 150 
mg/kg. Significant ↓ 
in %PCEs reported at 
24 h in 600 mg/kg 
group. ↑in MN PCEs 
observed at 600 
mg/kg (1.9± 0.7 vs. 
1.0 ± 1.2 control; 
p<0.05), at 24 h, but 
not 48 h, within 
historical control 
range. 
 

Bone Marrow 
Micronucleus 
Test 

Swiss Albino mice 
(males and females) 
Vehicle: water 

Intraperitoneal 
Injection  
(2 treatments, 24 
h apart); sampling 
after 24 h (last 
treatment) 

0, 1008, 2016, 
and 3024 mg/kg 
5/sex/dose 

612.7 g/kg 
(glyphosate 
technical 
Nufarm) 

Negative Gava (2000)1 LD50 was 4032 
mg/kg 
Mortality observed in 
1 animal at high dose 
(only 4 m/f scored for 
MPCEs). 
 No effect on 
PCE/NCE.  

Bone Marrow 
Micronucleus 
Test 

Swiss Albino mice 
(males and females) 
Vehicle: water 

Intraperitoneal 
Injection  
(2 treatments, 24 
h apart); sampling 
after 24 h (last 
treatment) 

0, 187.5, 375 
and 562.5 mg/kg 
5/sex/dose 

954.9 g/kg  
(glyphosate 
technical 
Nufarm) 

Negative Marques (1999) 

[MRID 49957412] 
LD50 was 750 mg/kg 
No significant signs 
of toxicity observed 
in main study 

Bone Marrow 
Micronucleus 
Test 

NMRI-Bom mice 
 

Intraperitoneal 
Injection (single 
treatment); 
sampling after 24 
h (all doses) and 
48 h (150 and 200 
mg/kg) 
 

0, 150, and 200 
mg/kg 
(5/sex/dose) 

glyphosate 
isopropyla
mine (purity 
not 
specified) 

Negative Rank et al. (1993)  
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Table 5.6.  In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Technical. 
Test/Endpoint Test System Route of 

Administration 
Doses Test 

Material 
Purity 

Results Reference Comments 

Bone Marrow 
Micronucleus 
Test 

Swiss albino mice 
(males and females) 

Intraperitoneal 
Injection 
(2 treatments, 24 
h apart); sampling 
after 24 h (last 
treatment) 

0, 68, 137, and 
206 mg/kg ( 

360 g/L Negative  Zaccaria (1996) 
[MRID 49961501] 

Doses selected were 
reported as 
corresponding to 25, 
50 and 75% LD50 

Bone Marrow 
Micronucleus 
Test 

CD-1 mice  
(males and 
females)  
Vehicle: saline 

Oral gavage 
(single treatment); 
sampling after 24 
and 48 h  

0, 5000 mg/kg  
5/sex/dose 

95.6% Negative Fox and Mackay 
(1996) 
[MRID 44320619] 

No significant signs 
of toxicity observed 

Bone Marrow 
Micronucleus 
Test 

NMRI mice 
(males and 
females) 
Vehicle: PEG 400 

Oral gavage 
(single treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, 
and 2000 mg/kg 
5 sex/dose 

97.73% Negative Honarvar (2005)1 OECD guideline 474 
No significant signs 
of toxicity observed 

Bone Marrow 
Micronucleus 
Test 

NMRI mice 
(males only) 
Vehicle: 0.5% 
carboxymethylcellulo
se 

Oral gavage 
(single treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, 
and 2000 mg/kg 
(5/dose) 

99.1% Negative Honarvar (2008) 
[MRID 49961802] 

No significant signs 
of toxicity observed 

Bone Marrow 
Micronucleus 
Test 

NMRI mice 
(males and 
females) 
Vehicle: 0.5% 
carboxymethylcellulo
se 

Oral gavage 
(single 
treatment); 
sampling after 
24, 48 and 72h 

0, 5000 mg/kg; 
5/sex/dose 

98.6% Negative Jensen (1991c) 
[MRID 49961503] 

No significant signs 
of toxicity observed 

Bone Marrow 
Micronucleus 
Test 

CD-1 mice 
(males only1) 
Vehicle: water 

Oral gavage 
single treatment); 
sampling after 24 
and 48 h 

0, 2000 mg/kg 
5/dose 

59.3% 
potassium 
glyphosate 
salt 

Negative Jones (1999)1 OECD guideline 474 
No significant signs 
of toxicity observed 

Bone Marrow 
Micronucleus 
Test 

Swiss albino mice; 
(males and 
females) 

Oral gavage  
(2 treatments, 24 
h apart); sampling 

0, 50, 500, 5000 
mg/kg  
5/sex/dose 

96.8% 
glyphosate 
acid 

Positive in 
females at 
5000 

Suresh (1993b) 
[MRID 49987407] 

No significant signs 
of toxicity observed 
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Table 5.6.  In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Technical. 
Test/Endpoint Test System Route of 

Administration 
Doses Test 

Material 
Purity 

Results Reference Comments 

Vehicle: peanut oil 
 

after 24 h (last 
treatment) 

mg/kg 
only. 
 
Negative in 
males at all 
doses 

Bone Marrow 
Micronucleus 
Test 

Swiss mice 
(males only) 
Vehicle: corn oil 

Oral gavage  
(2 treatments, 24 
h apart); sampling 
after 24 h (last 
treatment) 

0, 8, 15 and 30 
mg/kg 
(6/dose) 
 

980.1 g/kg Negative 
 

Zoriki Hosomi 
(2007) 

[MRID 50000901] 

OECD guideline 474 
No significant signs 
of toxicity observed 
 

Bone Marrow 
Micronucleus 
Test 

CD-1 mice 
(males and females) 
Vehicle:  distilled 
water 

Oral gavage , 
Sampling 24, 48 
and 72 h after 
treatment 

Males: 0, 700, 
900 and 1100 
mg/kg  
Females: 0, 
400, 600 and 
800 mg/kg 

55.3% 
Glyphosate 
trimesium 
salt 

Negative Majeska (1987) 
[MRID 40214004] 

 

Bone Marrow 
Micronucleus 
Test 

B6CF3 Mice 
(males and females) 

Oral (dietary).  
MN assay 
conducted 
following 13 
week feed study. 

0, 205/213, 
410/421, 
811/844, 
1678/1690 and 
3393/3393 
mg/kg (m/f)  
(10/sex/dose) 

99% Negative NTP (1992)  

Bone Marrow 
Micronucleus 
Test 

CD Rats 
(males and females) 
Vehicle: 0.8% 
hydroxypropylmethyl
cellulose 

Oral gavage 
(single 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, and 
2000 mg/kg 
(5/sex/dose) 

98.8% Negative Flügge (2009b)1 OECD guideline 474 
No significant signs 
of toxicity observed 

1 Study was cited in Kier and Kirkland (2013).  Supplementary information about the study was provided online including test guideline followed, test material 
purity, control chemicals and summary data tables. 
2Only males tested; report indicated that there were no difference between sexes seen in range finding study. 
CA= chromosomal aberrations, MPCE= micronucleated polychromatic erythrocytes, NCE= normochromatic erythrocytes, PCE=polychromatic erythrocytes.
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5.6 Additional Genotoxicity Assays Evaluating Primary DNA Damage  
 
There are a number of genotoxicity assays that evaluate primary DNA damage, but do not 
measure the consequence of the genetic damage (i.e., mutation or chromosomal damage).  As 
discussed in the Guidance Document on Revisions to OECD Genetic Toxicology Test 
Guidelines (OECD 2015), the endpoints measured in primary DNA damage tests such as DNA 
adducts, comet assay, or unscheduled DNA synthesis may lead to cell death or may initiate DNA 
repair, rather than a mutation.  These types of assays can, however, provide mechanistic 
information when interpreting positive findings in other genotoxicity tests or when determining 
whether a chemical is acting through a mutagenic mode of action.  Additionally, indirect 
mechanisms of DNA damage such as oxidative DNA damage can be detected by these test 
systems.  Oxidative damage results from oxidative stress, which occurs when there is a 
disturbance in the balance between the production of reactive oxygen species (ROS) and 
antioxidant defense systems.  Normal cellular metabolism is a source of endogenous reactive 
oxygen species that accounts for background levels of oxidative damage in normal cells.   Some 
types of oxidative damage are repairable while others lead to serious consequences in the cell.  
(Cooke et al, 2003).  The various assays evaluating primary DNA damage in glyphosate 
technical are presented in Table 5.7  Details of the findings are discussed below. 
 
Glyphosate technical is not electrophilic and is not considered to be DNA-reactive.  In a study to 
evaluate the potential for glyphosate to directly interact with DNA, Peluso et al. (1998) reported 
that glyphosate technical did not form DNA adducts in mice when tested up to 270 mg/kg via i.p. 
Bolognesi et al. (1997) reported an increase in the oxidative damage biomarker 8-
hydroxydeoxyguanosine (8-OHdG) in the liver 24 h after i.p. injection of 300 mg/kg in mice.  
No increase in 8-OHdG was seen in the kidney with glyphosate technical.  The dose in this study 
was high (300 mg/kg) for an i.p. injection and within the i.p. LD50 range (134- 545 mg/kg) that 
has been reported elsewhere (WHO, 1994). 
 
The comet assay, also known as single cell gel electrophoresis (SCGE), is a sensitive and rapid 
method to detect DNA strand breaks in individual cells. In this assay, individual cells are 
embedded in agarose.  The cells are then lysed (which digests the cellular and nuclear 
membranes) and the DNA is allowed to unwind under alkaline or neutral conditions.  During 
electrophoresis, chromatin (which is in a supercoiled state) that has undergone steric relaxation 
due to DNA damage migrates away from the nucleoid (nucleus) toward the anode, yielding 
images that resemble a comet.  The intensity of the comet tail relative to the comet head reflects 
the amount of DNA breakage (Tice et al., 2000; Collins et al., 2008).  The comet assay can 
detect single and double strand breaks resulting from direct interactions with DNA, alkali labile 
sites, or transient DNA breaks resulting during DNA excision repair. These types of strand 
breaks may be, (a) repaired with no persistent effect, (b) be lethal to the cell or (c) be fixed as a 
mutation (OECD TG 489).  DNA strand breaks in the comet assay can be measured by endpoints 
such as percent tail DNA (also referred to as % tail intensity), tail length, and tail moment.  
However, % tail DNA is the recommended metric for evaluating and interpreting results using 
this assay (OECD TG 489).  
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The five studies that evaluated glyphosate technical using the comet assay are summarized in 
Table 5.12.  Two of the studies were conducted using tumor cell lines.  Koller et al. (2012) 
reported positive comet effects (increased tail intensity) in a human buccal carcinoma cell line 
(TR146) following a 20-minute treatment with ≥ 20 mg/L (~0.118 mM) glyphosate. Although no 
evidence of cytotoxicity was reported in this study, the authors did report an increase in 
apoptosis and necrosis at the same concentrations (≥ 20 mg/L) when the same cell line was tested 
for in vitro micronuclei induction (discussed previously).  In a study using Hep-2 cells 
(presumably a HeLa cell derivative), Manas et al. (2009) reported a statistically significant 
increase in mean tail length, and tail intensity at all concentrations (3.0-7.5 mM) tested. In a 
comet study conducted on human lymphocytes, Alvarez-Moya et al. (2014) reported significant 
increases in tail length only (but not % tail DNA) following treatment with glyphosate 
concentrations of 0.7-700 μM.  Mladinic et al. (2009a) evaluated DNA damage in non-dividing 
human lymphocytes (±S9) following treatment from 0.5 to 580 µg/mL  using the standard 
alkaline comet method and a modified comet method that detects DNA damage due to oxidative 
damage (human 8-hydroxyguanidine DNA-glycosylase, hOGG1 comet method).  In this study, 
the authors reported statistically significant increases in tail intensity at 3.5 µg/mL and higher in 
the absence of S9, with significance only at 580 µg/mL (~3.4 mM) in the presence of S9 using 
the alkaline method.  This concentration also resulted in increased apoptosis and necrosis as well 
as an increase in plasma total antioxidant capacity (TAC) and changes in plasma lipid 
peroxidation (thiobarbituric reactive substances, TBARs); however, only a dose-related increase 
in tail length (not % tail DNA) was observed at 580 µg/mL (+S9) using the hOGG1 method.  
When the Manas et al. (2013) evaluated blood and liver cells following a 14 day drinking water 
study in mice treated with 40 and 400 mg/kg/day glyphosate, significant increases in tail 
intensity, tail length and tail moment were reported were observed at both doses in both tissues 
(except for DNA tail intensity in liver at 40 mg/kg); however, there were no substantial effects 
on oxidative stress measurements suggesting that DNA damage reported may not be due to 
oxidative damage.   
 
The Unscheduled DNA Synthesis (UDS) test with mammalian liver cells in vitro identifies 
substances that induce DNA repair after excision and removal of a segment of damaged DNA.  
The test is typically conducted in liver cells, which have relatively few cells in the S-phase of the 
cell cycle.  The assay measures the incorporation of radiolabeled nucleotide [3H]-thymidine into 
DNA during the repair process in non-S phase cells. (OPPTS 870.5555). Substances that produce 
either a statistically significant dose-related increase or statistically significant and reproducible 
increase in 3H-TdR incorporation in at least one test point are considered to be positive in this 
test. A UDS study that evaluated glyphosate technical in rat primary hepatocytes was negative 
(Williams, 1978).  Glyphosate technical was also negative in a DNA repair test conducted in 
bacteria (Rec-A test) (Shirasu, 1978).   
 
In an alkaline elution assay, which detects single strand DNA breaks, Bolognesi et al. (1997) 
reported an increase in single strand breaks (i.e. increased DNA elution rate) in the liver and 
kidney 4 hours after a single i.p. injection of 300 mg/kg.  The elution rate returned to control 
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levels at 24 hours. Glyphosate technical was also negative in a DNA repair test conducted in 
Bacillus subtilis H17 (rec+) and M45 (rec-) bacterial Rec-A test (Shirasu, 1978). 
 
Finally, the sister chromatid exchange (SCE) test is an assay that can measure the consequence 
of primary DNA damage.  The mechanism(s) of action for chemical induction of SCE is unclear.  
The SCE assay detects the exchange of DNA between two sister chromatid arms within a single 
chromosome.  The assay can be performed in vitro or in vivo.  Following exposure, cells/animals 
are treated with bromodeoxyuridine (BrdU) to allow for the differentiation of the two sister 
chromatids (harlequin staining) and prior to harvest are treated with a spindle inhibitor to 
accumulate cells in metaphase.  The chromosome preparations are then stained and analyzed for 
SCEs (OPPTS 870.5900, 870.5915).  The SCE studies that evaluated glyphosate technical are 
also presented in Table 12.  Positive SCE findings were reported in all four studies; two 
evaluating bovine lymphocytes (Lioi, 1988b, Sivikova and Dianovksy, 2006) and two studies 
evaluating human lymphocytes (Lioi, 1988a; Bolognesi et al., 1997).  In all four studies the 
induction did not demonstrate a clear dose response. 
 
Additionally, although it is recognized that mechanisms other than genotoxicity may be involved 
in cell transformation, glyphosate trimesium salt was evaluated in the Balb/3T cell 
transformation assay (an in vitro tumor formation assay) and was negative up to 5.0 mg/ml 
(Majeska, 1982b).   
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Table 5.7 Assays for Detecting Primary DNA Damage- Glyphosate Technical. 
Test/Endpoint Test System Route of 

Administration 
Doses/ 
Concentrations 

Test Material 
Purity 

Results Reference Comments 

DNA Adducts 
32P-postlabeling 

Swiss CD1 mice 
(males and females) 
Liver and kidney  
evaluated 

Intraperitoneal 
injection; 24 h 
exposure 

0, 130 and 270 
mg/kg 

Not reported Negative Peluso et al. 
(1998) 

 

DNA oxidative 
damage:  
8-OHdG 
formation 

Swiss CD-1 mice 
(males) 
liver and kidney 
evaluated 

Intraperitoneal 
injection (single 
dose); sampling 
4 and 24 h after 
injection 

0, 300 mg/kg  
(3/dose) 

99.9% Kidney: 
negative 
 
Liver: 
positive (24 
h) 

Bolognesi et 
al. (1997) 

 

Single-cell gel 
electrophoresis 
(SCGE) assays- 
Comet assay 

TR146 cells 
(human-derived 
buccal epithelial cell 
line).   

NA (in vitro) -S9: 10-2000 
mg/L; 
20 minute 
exposure. 

95% Positive  
 
Increased 
DNA 
migration  
at >20 
mg/L 

Koller et al. 
(2012) 

Also measured multiple 
cellular integrity 
parameters to assess 
cytotoxicity.  No clear 
evidence of cytotoxicity 
seen except for increase 
in enzyme activity 
(indicative of membrane 
damage) in LDHe 
(extracellular lactate 
dehydrogenase) assay at 
>80 mg/L. 
No mention of 
monitoring pH 

Single-cell gel 
electrophoresis 
(SCGE) assays- 
Comet assay 

Hep-2 cells NA (in vitro) 0, 3, 4.5, 6, 7.5, 
9, 12 and 15 mM 

96% Positive 
 
Stat. 
significant 
increase in 
mean tail 
length, and 
tail 
intensity at 
all concs. 

Manas et al. 
(2009) 

The authors did not report 
a source for the Hep-2 
cells.  The agency 
presumes that this is a 
HeLa derived cervical 
carcinoma cell line.  
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Table 5.7 Assays for Detecting Primary DNA Damage- Glyphosate Technical. 
Test/Endpoint Test System Route of 

Administration 
Doses/ 
Concentrations 

Test Material 
Purity 

Results Reference Comments 

Single-cell gel 
electrophoresis 
(SCGE) assays- 
Comet assay 

Human 
lymphocytes 

NA (in vitro) 0, 0.7, 7, 70, 700 
µM 

96% Positive at 
all doses 
(increase in 
tail length 
only) 

Alvarez-Moya 
et al., (2014) 

Issues were identified 
with this study resulting 
in a low quality ranking.  
These include:  1) blood 
was washed with PBS 
and then held at 4º C for 
an indeterminate amount 
of time before exposure 
to glyphosate.  (2) Cells 
were treated for 20 hours 
at room temperature.  
(3) The same amount of 
damage was reported 
across 2 orders of 
magnitude concentration. 

Single-cell gel 
electrophoresis 
(SCGE) assays- 
Comet assay 

Human 
lymphocytes; ±S9 
Alkaline and hOOG1 
Comet assays 
performed 

NA (in vitro) 0, 0.5, 2.91, 3.5, 
92.8 and 580 
µg/mL 

98% Positive 
±S9 
 
 
 

Mladinic et al. 
(2009a) 

  
 
The alkaline comet assay  
-S9: ↑ in mean tail length 
at 580 µg/mL and ↑ in tail 
intensity at ≥ 3.5 µg/mL). 
 +S9: ↑ DNA tail length 
at ≥3.5 µg/mL. Tail 
intensity ↑ only at 580 
µg/mL 
 
hOOG1 comet assay: 
-S9 no effect on tail 
length, ↑tail intensity only 
at 3.50 µg/mL 
+S9: ↑ tail length at 580 
µg/mL, no effect on tail 
intensity compared to 
controls at any conc. 
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Table 5.7 Assays for Detecting Primary DNA Damage- Glyphosate Technical. 
Test/Endpoint Test System Route of 

Administration 
Doses/ 
Concentrations 

Test Material 
Purity 

Results Reference Comments 

Single-cell gel 
electrophoresis 
(SCGE) assays- 
Comet assay 
with oxidative 
stress measures 

Balb/C mice;  
evaluated blood and 
liver  

Drinking water 
(14 days) 

0, 40, and 400 
mg/kg  

96% Positive  
 
Blood and 
liver at 
both doses 

Manas et al. 
(2013) 

Only minor effects seen 
on oxidative stress 
measurements (TBARs, 
SOD, CAT) 

Sister Chromatid 
Exchange (SCE) 

Bovine lymphocytes 
(3 donors) 

NA (in vitro) -S9:  0, 17, 85 
and 170 µM; 72 
h exposure 

≥98% Positive 
Significant 
(p>0.05) 
increase in 
SC/cell at 
all 
concentrati
ons 

Lioi (1998b) 1.8-, 2.1-, 1.6-fold 
increases, respectively  
 

Sister Chromatid 
Exchange (SCE) 

Human lymphocytes 
 

NA (in vitro) -S9: 0, 5, 8.5, 17 
and 51 µM; 72 h 
exposure 

≥98% Positive 
Significant 
(p>0.05) 
increase in 
SCE/cell at 
≥ 8.5 µM 

Lioi (1998a) 1.9-, 2.8-, and 2.6-fold 
increase at 8.5, 17 and 51 
µM, respectively  
 

Sister Chromatid 
Exchange (SCE) 

Human lymphocytes 
 

NA (in vitro) -S9: 0, 0.33, 1,3 
and 6 mg/mL; 
72 h exposure 

99.9% 
 

Positive  
 
 
 

Bolognesi et 
al. (1997)  

Very limited information 
was provided on the 
methods used in this 
paper.  Authors report a 
dose –dependent increase 
in SCE frequency; 
however, no statistical 
analysis for dose response 
was reported.  Data 
presented graphically 
with no error bars.   

Sister Chromatid 
Exchange (SCE) 

Human lymphocytes 
 

NA (in vitro) 28, 56, 140, 280, 
560 and 1120 
µM;  24 h 
exposure ±S9 

62% Positive  Sivikova and 
Dianovsky 
(2006) 

The increases in SCEs 
observed did not show a 
clear concentration 
related increase across a 
40-fold increase in the 
concentrations tested 
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Table 5.7 Assays for Detecting Primary DNA Damage- Glyphosate Technical. 
Test/Endpoint Test System Route of 

Administration 
Doses/ 
Concentrations 

Test Material 
Purity 

Results Reference Comments 

Alkaline elution 
assay- DNA 
single strand 
breaks 

Swiss CD-1 mice 
(males) 
liver and kidney 
evaluated 

Intraperitoneal 
injection (single 
dose); sampling 
8 and 24 h after 
injection 

0, 300 mg/kg  
(3/dose) 

99.9% Positive 
(Increased 
elution 
rate) at 4 
hours in 
liver and 
kidney  
 
At 24 h, 
elution rate 
returned to 
control 
levels 

Bolognesi et 
al. (1997) 

Return to control values 
may indicate DNA repair 
or reflect rapid 
elimination of compound 

DNA Repair 
Test 
(Rec-A test) 

B. subtilis H17 (rec+) 
and M45 (rec-) 

NA (in vitro) 20-2000 μg/disk 98.4% Negative Shirasu (1978) 
[MRID 
00078619] 

 

Unscheduled 
DNA synthesis  
(DNA repair) 

F-344 rat primary 
hepatocytes  

NA (in vitro) 0, 0.0125, 
0.0625, 0.125, 
0.6.5, 1.25, 12.5, 
125 µg/mL 

98% Negative Li and Long 
(1988) 

 

Cell 
Transformation 
Assay 

BALB/3T cells NA (in vitro) 0.313-5.0 
mg/mL 

90% 
Glyphosate 
trimesium salt 

Negative  Majeska 
(1982b) 
[MRID 
00126616] 

 

h- hour; CAT= catalase, G6PD= glucose 6-phosphate dehydrogenase, NA= not applicable, hOOG1 =,TBARs= thiobarbituric acid reactive substances, SOD= 
superoxide dismutase 
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5.7 Summary and Discussion  
 
The genotoxic potential of glyphosate has been extensively investigated using a variety of test 
systems and genetic endpoints.  This assessment focuses only on test systems that the agency 
considered relevant for assessing genotoxic risks in humans.  The totality of the genetic 
toxicology information was evaluated using a weight of evidence approach to determine the 
genotoxic potential of glyphosate.  This involves the integration of in vitro and in vivo results as 
well as an overall evaluation of the quality, consistency, reproducibility, magnitude of response, 
dose-response relationship and relevance of the findings. In the weight of evidence analysis, 
studies evaluating endpoints that measured gene mutations and chromosomal aberrations (i.e. 
permanent DNA damage) were given more weight than endpoints reflecting DNA events that 
may be transient or reversible such as primary DNA damage (e.g., comet assays).  In vivo studies 
in mammals were given the greatest weight and more weight was given to doses and routes of 
administration that were considered relevant for evaluating genotoxic risk based on human 
exposure to glyphosate.  Also, since the molecular mechanisms underlying the observation of 
SCEs are unclear and thus, the consequences of increased frequencies of SCEs are unclear, the 
data from this test were given low weight in the overall analysis.  A summary of the various lines 
of evidence of considered in the weight of evidence evaluation for the genotoxic potential of the 
active ingredient glyphosate is presented below.  
 
Evidence of primary DNA damage  
 
Glyphosate technical is not considered to be electrophilic and did not induce DNA adducts in the 
liver or kidney at an i.p. dose of 270 mg/kg.  However, evidence of DNA strand breaks were 
reported in a number mammalian cell studies using the comet assay.  Additionally, transient 
increases in alkali labile sites in the liver and kidney of mice and an induction of 8-OHdG in 
DNA were seen in the livers of mice following i.p. injections with 300 mg/kg glyphosate.  These 
effects were seen at high doses for the i.p. route in mice (LD50 for mouse =130 mg/kg; NTP, 
1992).  However, due to technical limitations identified in a number of these studies (e.g. use of 
cancer cell lines that have not been well-characterized, atypical exposure protocols and no 
indication of blind to treatment), caution should be exercised in interpreting the results.   
 
In vitro mutations 
 
Glyphosate technical was negative in all 39 studies for mutagenicity in bacteria.  In the four 
studies that tested for gene mutations in mammalian cells in vitro, no increase in mutations were 
observed. 
 
In vitro chromosomal alterations 
 
Mixed results were observed in studies evaluating in vitro chromosomal alterations with 
glyphosate treatment.  Three SCE studies reported positive findings (Lioi, 1998a, b; Bolognesi et 
al., 1997) bovine and human lymphocytes.  As stated previously, low weight is given to SCE 
results in the overall analysis given the uncertainty regarding the consequence of increases in the 
frequencies of SCEs. The SCE responses were weak and not concentration dependent.   Eight of 
the 10 studies measuring in vitro chromosomal aberrations were negative.  The two positive 
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findings were reported by Lioi et al., one study was conducted with bovine lymphocytes and the 
other with human lymphocytes.  The authors reported positive findings in these studies at 
concentrations much lower than four other studies that reported negative results using the same 
cell types.   Additionally, in both studies, Lioi et al. used an atypical exposure protocol of 72 
hours which is very long for analyzing one round of mitosis.  Furthermore, in both studies, 
nearly the same level effect for aberration frequency and percent of cells with aberrations were 
observed for the same concentrations of glyphosate and the two other chemicals tested in those 
experiments.  
 
Four of the six studies evaluating micronuclei induction in vitro were positive and two showed 
equivocal results.  Three of the positive responses required S9 activation, two conducted with 
human lymphocytes and one conducted with CHO cells.  The remaining positive micronucleus 
study was conducted using a TR146 cells which is a tumor cell line derived from human buccal 
mucosa.  The authors state that this cell line had not been previously used for genotoxicity 
testing.  It is difficult to interpret any genotoxicity findings conducted in a tumor cell line that 
has not been well-characterized regarding its DNA damage response and repair capacity, and its 
degree of chromosomal instability. 
 
Glyphosate was negative in all three L5178Y mouse lymphoma cell studies which may detect 
chromosomal damage in addition to mutations.  
 
Mammalian in vivo chromosomal alterations 
 
All three in vivo mammalian studies evaluating chromosomal aberrations with glyphosate 
technical were negative. Two studies were conducted in rats (i.p. and oral) and one was 
conducted in mice (oral).  In addition glyphosate was also negative in a rodent dominant lethal 
test.  Glyphosate was negative in 15 of the 19 bone marrow micronucleus studies evaluated. In 
two of the positive studies, glyphosate technical was administered by i.p. injection.  In these 
studies, the authors reported positive findings at doses of 200-300 mg/kg.  Based on the available 
ADME data for glyphosate, assuming 30% oral absorption, an oral dose of ~700-1000 mg/kg 
would be needed to achieve a dose of 200-300 mg/kg in the blood.  Seven other i.p. studies in 
mice reported no increase in micronuclei induction at doses up to 3000 mg/kg.  The remaining 
positive finding was reported in an oral gavage study in mice where an approximately 2-fold 
increase in micronuclei were reported in females only at a dose of 5000 mg/kg, which is 
considerably higher than the current guideline recommended limit dose of 2000 mg/kg.  The 
effect was not seen in the 7 other oral gavage studies in mice when glyphosate was tested at 
similar doses.  In addition, glyphosate was negative for micronuclei induction following a 13 
week dietary study with a dose up to approximately 3000 mg/kg/day.  A negative finding was 
also reported in the only study that evaluated in vivo micronuclei induction in the rat using doses 
up to 2000 mg/kg.   
 
In a meta-analytic review of micronuclei frequency across mammalian and non-mammalian 
species (primarily fish, amphibians, reptiles and plants), Ghisi et al. (2016), not surprisingly, 
reported that different responses were observed when comparing mammalian results to 
phylogenetically distant non-mammalian species for micronuclei induction.  Their analyses 
included most, but not all, of the mammalian studies that the agency evaluated and determined to 
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be negative for micronuclei induction. The authors reported a statistically significant increase in 
micronuclei by the i.p. route across the studies in the data set they considered; however, when 
glyphosate was administered by the oral route (which is the most physiologically relevant route 
for human exposure to glyphosate), no significant difference was observed.  
 
Conclusion for Glyphosate  
 
The overall weight of evidence indicates that there is no convincing evidence that glyphosate 
induces mutations in vivo via the oral route.  When administered by i.p. injection, the 
micronucleus studies were predominantly negative.  In the two cases where an increase in 
micronuclei were reported via this route, the effects occurred above the reported i.p. LD50 for 
mice and were not observed in other i.p. injection studies at similar or higher doses.  While there 
is limited evidence genotoxic for effects in some in vitro experiments, in vivo effects were given 
more weight than in vitro effects particularly when the same genetic endpoint was measured, 
which is consistent with current OECD guidance.  The only positive findings reported in vivo 
were seen at relatively high doses that are not relevant for human health risk assessment.  
 

6.0 Data Integration & Weight-of-Evidence Analysis Across Multiple Lines of Evidence 

6.1 Background 
 
In 2010, OPP developed a draft “Framework for Incorporating Human Epidemiologic & Incident 
Data in Health Risk Assessment” which provides the foundation for evaluating multiple lines of 
scientific evidence (U.S. EPA, 2010).  OPP’s draft framework is consistent with updates to the 
World Health Organization/International Programme on Chemical Safety MOA/human 
relevance framework, which highlights the importance of problem formulation and the need to 
integrate information at different levels of biological organization (Meek et al, 2014).   
 
One of the key components of the agency’s draft framework is the use of modified Bradford Hill 
Criteria (Hill, 1965) like those described in the 2005 Guidelines for Carcinogen Risk 
Assessment.  These criteria are used to evaluate the experimental support considers such 
concepts as strength, consistency, dose response, temporal concordance and biological 
plausibility in a weight-of-evidence analysis.      

6.2 Dose-Response and Temporal Concordance 
 
Given the lack of consistent positive findings particularly at doses < 1000 mg/kg/day across the 
lines of evidence, lack of mechanistic understanding, and lack of biological activity in 
mammalian systems to the parent compound glyphosate, there are few data to assess key events 
in the biological pathway and any associated  temporal or dose concordance.  Temporal 
concordance can be assessed using the experimental animal studies and epidemiological studies 
that evaluated exposure prior to outcomes.  Similarly, dose concordance can be assessed using 
findings of apical outcomes in experimental animal studies, as well as epidemiological studies 
that utilize exposure metrics that are stratified by the number of exposure days.   
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A prospective cohort study is designed to collect exposure information prior to the development 
of cancer.  As such, exposure is known to occur before the outcome.  In De Roos et al. (2005), a 
prospective cohort study, no association was observed between glyphosate exposure and 
numerous cancer subtypes in the AHS cohort.  Although the median follow-up time following 
recruitment into the cohort was approximately 7 years, it does not represent the amount of time 
subjects were exposed.  Study participants provided pesticide exposure information prior to 
enrollment in the study and this information was used to evaluate has cumulative lifetime days of 
exposure and intensity-weighted cumulative days of exposure.  An updated analysis of the AHS 
cohort is anticipated with a longer follow-up period, which includes the time period after the 
introduction of glyphosate-tolerant crops and the subsequent substantial increase in glyphosate 
use.  The updated AHS cohort analysis will further elucidate the impact of increased glyphosate 
use due to glyphosate-tolerant crops.  In De Roos et al. (2005), effect estimates did not increase 
across categories of increasing exposure for almost all cancer types, including NHL, in the 
prospective cohort study.   
 
Two case-control studies evaluating the risk of NHL (Eriksson et al., 2008 and McDuffie et al., 
2001) observed increased effect estimates in the highest exposure categories analyzed.  Eriksson 
et al. (2008) found a greater effect estimate for subjects with >10 days (based on the median days 
of exposure among controls) and >10 years of exposure (for latency analysis) when compared to 
subjects with ≤10 days and 1-10 years of exposure, respectively; however, this analysis did not 
appear to adjust for co-exposures to other pesticides.  By dividing the total number of exposed 
cases and controls using these exposure metrics, wider confidence intervals were observed 
indicating reduced power from smaller sample sizes.  This may indicate that a longer follow-up 
time is needed to detect the risk for NHL; however, given the latency analysis of NHL was 
limited to Eriksson et al. (2008) and lack of NHL latency understanding in general, further 
studies are needed to determine the true latency of NHL.  McDuffie et al. (2001), stratifying 
based on the average number of days per year of exposure, observed similar effect estimates in 
the lower exposure category (>0 and ≤2 days/year) while a greater effect estimate was observed 
in the highest exposure category (>2 days/year).  The results from these two case-control studies 
conflict with the results observed in the cohort study (De Roos et al., 2005), where no dose-
response was seen across three exposure categories (stratified by tertiles; however, the case-
control studies did not adjust for co-exposure to other pesticides.  It is also difficult to make 
conclusions regarding dose-response with only two exposure categories used for the analyses by 
Eriksson et al. (2008) and McDuffie et al. (2001).  It should also be noted that these analyses 
combine all NHL subtypes, which may have etiological differences (Morton et al., 2014).  
Although some studies did provide effect estimates for subtypes, as stated in Section 3.5.2, these 
were not considered in the current evaluation due to the limited sample sizes.  At this time, there 
are no data available to evaluate dose-response for NHL subtypes.   
 
Furthermore, as discussed in Section 3.6, a dose-response relationship was not observed 
following the dramatic increase in glyphosate use due to the introduction of genetically 
engineered glyphosate-tolerant crops in 1996.  Due to the change in use pattern, if a true 
association exists between glyphosate exposure and NHL, this large increase in use would be 
expected to result in a corresponding increase in risk of NHL associated with glyphosate 
exposure; therefore, higher effect estimates would be expected in more recent years.  This trend 
was not observed though.  For example, some of the highest adjusted risk measures for NHL 
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were reported for study years prior to 1996.  Furthermore, it would also be expected that higher 
effect estimates would be reported in countries with higher use of glyphosate and/or that use 
glyphosate-tolerant crops, such as the United States and Canada, as compared to countries that 
exhibit less use.  Once again, this trend was not observed with NHL studies, such that effect 
estimates for studies conducted in Sweden (Eriksson et al., 2008; Hardell et al., 2002) were 
similar or higher than those reported in the United States (De Roos et al., 2003; De Roos et al., 
2005) and Canada (McDuffie et al., 2001). 
  
With respect to animal carcinogenicity studies, key events in a MOA/AOP are evaluated to 
confirm that they precede tumor appearance.  This temporal concordance evaluation cannot be 
conducted for glyphosate since a MOA/AOP has not been established.  In general, the tumor 
incidences lacked a monotonic dose-response.  It should be noted, however, that no preneoplastic 
or related non-neoplastic lesions were reported in any of the animal carcinogenicity studies to 
support any observed tumors.  Furthermore, genotoxicity assays did not support a direct 
mutagenic MOA.  While there is limited evidence of genotoxic in some in vitro endpoints, 
multiple in vivo do not support a genotoxic risk at relevant human exposure levels.  
 
6.3 Strength, Consistency, and Specificity 
 
A large database is available for evaluating the carcinogenicity potential of glyphosate.  Across 
animal carcinogenicity and genotoxicity studies, results were consistent.  For epidemiological 
studies, only one or two studies were available for almost all cancers investigated.  The largest 
number of studies was available investigating NHL; however, there were conflicting results 
across studies. 
 
In epidemiological studies, there was no evidence of an association between glyphosate exposure 
and solid tumors, leukemia, and HL.  This conclusion is consistent with those recently conducted 
by IARC, EFSA, and JMPR.  The available data for multiple myeloma are not considered 
adequate to assess carcinogenic potential at this time. 
 
At this time, a conclusion regarding the association between glyphosate exposure and risk of 
NHL cannot be supported based on the available data due to conflicting results.  Chance and/or 
bias cannot be excluded as an explanation for observed associations.  The magnitude of adjusted 
risk estimates for never/ever use were relatively small ranging from 1.0 (no association) to 1.85 
in adjusted analyses, with the widest confidence interval observed for the highest effect estimate 
indicating the estimate is less reliable.  All of the estimates were not statistically significant with 
half of the effect estimates approximately equal to 1, while the other half of the effect estimates 
ranged from 1.5-1.85.  As a result, studies of at least equal quality provided conflicting results.  
There were various limitations identified in Section 3.6 for these studies that could impact 
calculated effect estimates and explain the weak responses observed in these studies.  Meta-risk 
ratios using these studies were also of small magnitude ranging from 1.3-1.5.  As discussed in 
Section 3.6, meta-analyses should be interpreted with caution and are susceptible to the same 
limitations identified for individual studies.   
 
Although none of the effect estimates were below 1 using the never/ever exposure metric, risk 
estimates were all below 1 (0.6-0.9) when using cumulative lifetime and intensity-weighted 
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cumulative exposure metrics in the prospective cohort study (De Roos et al., 2005).  As 
discussed in Section 6.2, two case-control studies that investigated an exposure-response 
relationship conflicted with the extensive analyses conducted by De Roos et al. (2005).  This 
may be due to differences in confounding control, differences associated with study design, 
limitations from small sample sizes, and/or, as some may suggest, a potentially short follow-up 
time in the cohort.  It should also be noted that publication bias may play a role in this evaluation 
given there is a tendency to only publish positive results and potential concerns regarding 
glyphosate have only been raised in recent years. 
 
A total of 15 (9 rat and 6 mouse) animal carcinogenicity studies with glyphosate, glyphosate 
acid, or glyphosate salts were analyzed for the current evaluation.  Although increases in tumor 
incidences were observed in some studies, none were considered treatment-related based on 
weight-of-evidence evaluations.  In 7 of these studies, no tumors were identified for detailed 
evaluation.  In the remaining studies, tumor incidences were not increased at doses <500 
mg/kg/day, except for the testicular tumors observed in one study.  The high dose tumors, as well 
as the testicular tumors, were not reproduced in other studies, including those testing the same 
animal strain with similar or higher dosing.  Additionally, the tumors typically lacked a 
monotonic dose response, pairwise significance, and/or corroborating preneoplastic lesions.   
 
Over 80 genotoxicity studies with the active ingredient glyphosate were analyzed for the current 
evaluation.  The overall weight-of-evidence indicates that there is no convincing evidence that 
glyphosate is genotoxic in vivo via the oral route.  When administered via i.p. injection the 
studies were predominantly negative.  In the two cases where an increase in micronuclei were 
reported via this route, the effects were not observed in other i.p. injection studies at similar or 
higher doses.  Technical glyphosate was negative in all gene mutation studies.  There was limited 
evidence of positive findings in studies evaluating primary DNA damage; however, as discussed 
in Section 5.6, the endpoints measured in these assays are less specific in regards to detecting 
permanent DNA changes (mutations) and can be attributed to other factors, such as cytotoxicity 
or cell culture conditions.  Although some positive findings were reported for chromosomal 
alterations in vitro, these findings were limited to a few studies and are not supported by the in 
vivo studies that are the most relevant for human risk assessment.  
 
Overall, there is remarkable consistency in the database for glyphosate across multiple lines of 
evidence.  For NHL, observed associations in epidemiological studies were non-statistically 
significant and were of relatively small magnitude.  Chance and/or bias cannot be excluded as an 
explanation for the observed associations.  For all other cancer types, there were no associations 
found; however, only one or two studies were available for evaluation of most cancer types.  
Across species, strain, and laboratory, tumor incidence was not increased at doses <500 
mg/kg/day, except the testicular tumors which were only seen in one study.  Observed tumors 
were not reproduced in other studies, including those conducted using the same strain at similar 
or higher doses.  The genotoxicity studies demonstrate that glyphosate is not directly mutagenic 
or genotoxic in vivo. 
 
6.4 Biological Plausibility and Coherence 
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The Guidelines for Carcinogen Risk Assessment (U.S. EPA, 2005) include the following 
guidance regarding the criteria of biological plausibility and coherence: 
 

“evaluation of the biological plausibility of the associations observed in epidemiologic 
studies reflects consideration of both exposure-related factors and toxicological evidence 
relevant to identification of potential modes of action (MOAs). Similarly, consideration of 
the coherence of health effects associations reported in the epidemiologic literature 
reflects broad consideration of information pertaining to the nature of the biological 
markers evaluated in toxicologic and epidemiologic studies. [p.39].”   

 
The genotoxicity studies demonstrate that glyphosate is not directly mutagenic or genotoxic in 
vivo.  The available data regarding non-cancer endpoints also do not provide any support for a 
carcinogenic process for glyphosate, and have shown glyphosate has relatively low toxicity.  
Laboratory animals generally display non-specific effects (e.g., clinical signs, reduced body 
weight) following glyphosate exposure at relatively high-doses, and no preneoplastic or related 
non-neoplastic lesions were observed to corroborate any of the observed tumors in the 
carcinogenicity studies.  As discussed in Section 4.2, metabolism studies demonstrate low oral 
absorption and rapid excretion of glyphosate.  The data are not sufficient to determine whether 
linear kinetics is occurring at high doses where tumors were observed.  In the carcinogenicity test 
guideline (OCSPP 870.4200) and the 2005 Guidelines for Carcinogen Risk Assessment, 
inappropriate toxicokinetics (e.g., overwhelming absorption or detoxification mechanisms) 
should be avoided.  A study evaluating the toxicokinetic profile of glyphosate using multiple 
doses is needed to further investigate the pharmacokinetic properties between low- and high-dose 
levels. 
 
Although many of the studies included in this document focus on the potential for glyphosate to 
cause a cancer outcome, the agency is also aware of a limited number of studies in the open 
literature that have shown glyphosate and its metabolite, AMPA, can inhibit proliferation and 
promote apoptosis in cancer cells indicating the compounds have potential to be developed into 
therapeutic drugs for cancer treatment (Li et al, 2013; Parajuli et al., 2015; Parajuli et al., 2016).  
It is unknown if this is due to lack of additional studies that have investigated these compounds 
for cancer treatment or if this may be due to publication bias.  The bias towards only publishing 
positive and/or novel results can hamper the ability to evaluate whether there are plausible 
biological mechanisms for observed outcomes and/or sufficient information to support a cause-
and-effect interpretation of an association.  Overall, this further supports the need for 
mechanistic data to elucidate the true mammalian MOA/AOP for glyphosate.  There is a distinct 
lack of mechanistic understanding for the toxicity of glyphosate in mammals and the plant MOA 
is not relevant for mammalian systems.   
 
As noted previously, tumor incidence in animal carcinogenicity studies was typically only 
increased at the highest doses tested (≥1000 mg/kg/day).  It is very unlikely for people to be 
exposed to such large doses of glyphosate via the oral route.  Glyphosate is registered for pre- 
and post-emergence application to a variety of fruit, vegetable, and field crops, as well as 
desiccant applications to several commodities.  The highest dietary exposure value for any 
population subgroup in an unrefined chronic dietary analysis would be 0.23 mg/kg/day for 
children (1-2 years old).  Since glyphosate also has residential uses, including application to turf, 
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there is also the potential for children at this age to be exposed via incidental oral exposures (e.g., 
hand to mouth, object to mouth and soil ingestion) from playing on treated lawns.  The highest 
exposure for the incidental oral and dermal exposures would be 0.16 mg/kg/day (from hand-to-
mouth behaviors for children) and 0.08 mg/kg/day, respectively.  Combining exposures from the 
dietary and residential exposures for children would, therefore, result in an aggregate exposure of 
0.47 mg/kg/day.  These calculations use a number of assumptions that have been extensively 
peer-reviewed27 and yet the potential oral exposure of glyphosate for the most highly exposed 
residential population subgroup is more than 2,000 times lower than the highest doses tested in 
the animal carcinogenicity studies (see Appendix E for more details regarding these 
calculations).  The maximum potential exposure calculated for occupational handlers would be 7 
mg/kg/day, which is still significantly lower than the highest doses tested in the animal 
carcinogenicity studies.  As a result, even though tumors were observed in animal 
carcinogenicity studies, the possibility of being exposed to these excessive dietary doses over 
time is considered implausible based on the currently registered use pattern and not relevant to 
human health risk assessment. 
 
6.5 Uncertainty 
 
When evaluating a database, it is also important to assess the uncertainties associated with the 
available data.  When uncertainty is high there is less confidence in the exposure and effect 
estimates and, therefore, informs the reliability of results.  Understanding the sources of 
uncertainty within a database can help characterize observed results and aid in developing new 
research with reduced uncertainty.  
 
In some instances, the agency did not have access to all of the data underlying the studies 
analyzed for the current evaluation.  This includes all of the epidemiological studies, 17 
genotoxicity studies, and 1 animal carcinogenicity study.  For these studies, the agency had to 
rely upon information the study authors reported.  Without the raw data, statistical analyses could 
not be replicated or recalculated.  On the other hand, studies that include full reports with 
detailed methodology, analytically measured doses, and individual animal data may provide a 
higher level of confidence.  It also allows the agency to perform its own evaluation of the data 
using current practices and policies.   
 
Several uncertainties have already been identified throughout this document.  There are 
numerous metabolism studies available for glyphosate; however, the data are not sufficient to 
determine whether linear kinetics is occurring at high doses where tumors were observed in 
animal carcinogenicity studies.  In the carcinogenicity test guideline (OCSPP 870.4200) and the 
2005 Guidelines for Carcinogen Risk Assessment, inappropriate toxicokinetics (e.g., 
overwhelming absorption or detoxification mechanisms) should be avoided.  A study evaluating 
the toxicokinetic profile of glyphosate using multiple doses is needed to further investigate the 
pharmacokinetic properties between low- and high-dose levels.   
 

                                                 
27 Using the 2012 Standard Operating Procedures for Residential Exposure Assessment.  Available: 
http://www2.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-residential-
pesticide 
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With respect to the epidemiological data, the database is limited for each investigated cancer 
with only one or two studies available.  Although six studies were used in the evaluation of 
NHL, the results were constrained by the limitations of the individual studies, such as small 
sample size/limited power, missing data, and control selection issues.  The quality of the 
exposure assessment is a major concern since the validity of the overall study results depend in 
large part on the ability of the study to correctly quantify and classify a subject’s exposure.  
There was no direct information on pesticide exposure or absorbed dose because the exposures 
were self-reported.  All of the studies conducted exposure assessments through questionnaires 
and interviews that are susceptible to recall bias, which can result in exposure misclassification.  
The study with the highest ranking (De Roos et al., 2005) did not find an association between 
glyphosate exposure and NHL; however, it has been noted that the median follow-up time for 
this study was ~7 years.  A longer follow-up from the AHS cohort would be beneficial to better 
understand whether there is an association between glyphosate exposure and NHL.  An update 
from the AHS cohort would also provide a more recent evaluation of glyphosate exposure and 
cancer outcomes.  Many of the studies were conducted prior to the introduction of glyphosate-
tolerant crops in 1996, which resulted in a dramatic increase of glyphosate use in subsequent use.  
More recent studies will help further elucidate the association between glyphosate exposure and 
cancer outcomes during this period of time.   
 
Another consideration is that farmers and other applicators apply formulations, not the active 
ingredient alone.  It is possible that different formulations were used across and/or within the 
different epidemiological studies.  Formulations are end-use products that are sold as a mixture 
of registered pesticidal active ingredients, such as glyphosate, and additional substances that 
increase the effectiveness of a pesticidal product, which are often referred to as “inert 
ingredients.”  For example, inert ingredients may act as a solvent to allow a pesticide active 
ingredient to penetrate a plant’s outer surface, may facilitate and accentuate the dispersion of the 
product, or may extend the pesticide product’s shelf-life28.  Inert ingredients and the proportion 
of these inert ingredients vary across formulations.  It has been hypothesized that glyphosate 
formulations may be more toxic than glyphosate alone.  Glyphosate has been studied in a 
multitude of studies and there are studies that have been conducted on numerous formulations 
that contain glyphosate; however, there are relatively few research projects that have attempted 
to systematically compare glyphosate and the formulations in the same experimental design.  
Furthermore, there are even less instances of studies comparing toxicity across formulations.  
This is one aspect of the uncertainty in the database that the agency has been working to address 
by developing a strategic research plan in collaboration with NTP (see Section 7.0). 
 
It is recognized that these uncertainties exist for the current database; however, the available data 
are adequate for evaluating the carcinogenic potential of glyphosate and determine the cancer 
classification using the 2005 Guidelines for Carcinogen Risk Assessment.  As discussed in 
Section 6.3, there are a large number of studies available and the database is remarkably 
consistent across these studies. 
 

                                                 
28 https://www.epa.gov/pesticide-registration/inert-ingredients-overview-and-guidance 
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6.6 Evaluation of Cancer Classification per the 2005 EPA Guidelines for Carcinogen 
Risk Assessment 
 

6.6.1 Introduction 
 
In the 2005 Guidelines for Carcinogen Risk Assessment, five classification descriptors are 
provided: 

• Carcinogenic to Humans 
• Likely to be Carcinogenic to Humans 
• Suggestive Evidence of Carcinogenic Potential 
• Inadequate Information to Assess Carcinogenic Potential 
• Not Likely to be Carcinogenic to Humans 

 
Descriptors are assigned using all available data from the multiple lines of evidence.  The 
following text has been excerpted/summarized from the guidelines regarding these descriptors: 
 

Choosing a descriptor is a matter of judgment and cannot be reduced to a formula.  Each 
descriptor may be applicable to a wide variety of potential data sets and weights of 
evidence.  The weight-of-evidence, including the selected descriptor, is presented as a 
narrative laying out the complexity of information that is essential to understanding the 
hazard and its dependence on the quality, quantity, and type(s) of data available.  The 
descriptors and narratives are intended to permit sufficient flexibility to accommodate 
new scientific understanding and new testing methods.  The descriptors represent points 
along a continuum of evidence; consequently, there are gradations and borderline cases 
that are clarified by the full weight-of-evidence narrative.  Rather than focusing simply 
on the descriptor, the entire range of information included in the weight-of-evidence 
narrative should be considered. 

 
The weight-of-evidence presented in Sections 6.2-6.5 and based on the available 
epidemiological, animal carcinogenicity, and genotoxicity data for glyphosate was considered for 
each classification descriptor.  For each descriptor, the guidelines provide examples and/or 
conditions for when the descriptor may be appropriate and the weight-of-evidence for glyphosate 
is assessed to determine which descriptor is supported by the available data.  As stated in the 
2005 EPA Guidelines for Carcinogen Risk Assessment, “the entire range of information included 
in the weight-of-evidence should be considered”.  Based on all of the available data, the weight-
of-evidence clearly do not support the descriptors “carcinogenic to humans” and “likely to be 
carcinogenic to humans” at this time.  According to the 2005 Cancer Guidelines, “carcinogenic 
to humans” is appropriate “when there is convincing epidemiologic evidence of a causal association 
between human exposure and cancer.”  Similarly, “likely to be carcinogenic to humans” descriptor 
is appropriate “when the weight of the evidence is adequate to demonstrate carcinogenic potential to 
humans but does not reach the weight of evidence for the descriptor.” 
 
In epidemiological studies, there was no evidence of an association between glyphosate exposure 
and solid tumors, leukemia, or HL.  The available data for multiple myeloma are not considered 
adequate to assess carcinogenic potential and a conclusion regarding the association between 
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glyphosate exposure and risk of NHL cannot be determined based on the available data due to 
conflicting results and various limitations identified in studies investigating NHL.  In 7 of the 15 
animal carcinogenicity studies, no tumors were identified for detailed evaluation.  In the 
remaining 8 studies, tumor incidences were not increased at doses <500 mg/kg/day, except for 
testicular tumors.  The tumors observed at doses at or exceeding 1,000 mg/kg/day are not 
considered relevant to human health risk assessment.  Tumor findings were not reproduced in 
studies in the same animal strain at similar or higher doses.  Furthermore, the tumors often 
lacked a monotonic dose response, pairwise significance, and/or corroborating preneoplastic 
lesions.  The mammalian MOA/AOP is unknown for glyphosate and precursor events are 
unknown; however, the genotoxicity data were highly reproducible and consistent with a clear 
demonstration that glyphosate does not have a mutagenic MOA.       
 
The descriptor “inadequate information to assess carcinogenic potential” is used when available 
data are judged inadequate for applying one of the other descriptors.  Given the extensive size of 
the glyphosate database, which includes a multitude of well-designed and well-conducted 
studies, this classification descriptor is not supported.  The epidemiological data at this time are 
limited and study results appear to be inconsistent for some cancer types.  However, it is 
important to note that epidemiological studies are not available for most pesticides.  Similarly, 
for most pesticides, generally, only two animal bioassays are available.  EPA routinely evaluates 
human cancer potential using the small, more typical datasets.  As such, for glyphosate, given the 
significant amount of information across multiple lines of evidence, the agency believes the 
database is sufficient to designate a cancer classification descriptor for glyphosate and that 
“inadequate information to assess carcinogenic potential” is not appropriate. 
 
The remaining two cancer classification descriptors (“Suggestive Evidence of Carcinogenic 
Potential” and “Not Likely to Be Carcinogenic to Humans”) from the 2005 EPA Guidelines for 
Carcinogen Risk Assessment are described in detail below.  Subsequently, these descriptors are 
discussed in the context of whether the available evidence do or do not support them. 
 
“Suggestive Evidence of Carcinogenic Potential” 
 
This descriptor is appropriate when a concern for potential carcinogenic effects in humans is 
raised, but the data are judged not sufficient for a stronger conclusion.  It covers a spectrum of 
evidence associated with varying levels of concern for carcinogenicity.  Depending on the extent 
of the database, additional studies may or may not provide further insights. 
 
Some examples of when this descriptor may be appropriate include the following: 
 

• If a small, and possibly not statistically significant, increase in tumor incidence observed 
in a single animal or human study that does not reach the weight-of-evidence for the 
descriptor of “likely to be carcinogenic to humans.”  The study generally would not be 
contradicted by other studies of equal quality in the same population group or 
experimental system; 

• If there is evidence of a positive response in a study whose power, design, or conduct 
limits the ability to draw a confident conclusion (but does not make the study fatally 
flawed), but where the carcinogenic potential is strengthened by other lines of evidence; 
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• If there is a small increase in a tumor with a high background rate in that sex and strain, 
when there is some but insufficient evidence that the observed tumors may be due to 
intrinsic factors that cause background tumors and not due to the agent being assessed 
(when there is a high background rate of a specific tumor in animals of a particular sex 
and strain, then there may be biological factors operating independently of the agent 
being assessed that could be responsible for the development of the tumors).  In this 
case, the reasons for determining that the tumors are not due to the agent are explained; 
or 

• If there is a statistically significant increase at one dose only, but no significant response 
at the other doses and no overall trend.   

 
“Not Likely to Be Carcinogenic to Humans” 
 
This descriptor is appropriate when the available data are considered robust for deciding that 
there is no basis for human hazard concern.  In some instances, there can be positive results in 
experimental animals when there is strong, consistent evidence that each MOA in experimental 
animals does not operate in humans.  In other cases, there can be convincing evidence in both 
humans and animals that the agent is not carcinogenic.   
 
This descriptor would be appropriate if any of the following was observed: 
 

• Animal evidence demonstrates lack of carcinogenic effects in both sexes in well-designed 
and well-conducted studies in at least two appropriate animal species in the absence of 
other animal or human data suggesting a potential for cancer effects, or 

• Convincing and extensive experimental evidence showing that the only carcinogenic 
effects observed in animals are not relevant to humans, or 

• Convincing evidence that carcinogenic effects are not likely by a particular exposure 
route, or 

• Convincing evidence that carcinogenic effects are not likely below a defined dose range. 
 

6.6.2 Discussion of Evidence to Support Cancer Classification Descriptors 
 
As stated above, the available data and weight-of-evidence clearly do not support the descriptors 
“carcinogenic to humans”, “likely to be carcinogenic to humans”, or “inadequate information to 
assess carcinogenic potential”.  The following discusses the remaining cancer classification 
descriptors and how the evidence does or does not support the descriptors. 
 
It could be argued that the “suggestive evidence of carcinogenic potential” descriptor would be 
appropriate.  The evidence to support this includes: 
 

• Non-statistically significant effect estimates greater than the null were reported for NHL 
across studies and meta-analyses based on ever/never use ranged from 1.3-1.5. 

• There was limited evidence of a possible exposure-response relationship between 
glyphosate exposure and NHL. 
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• In several animal carcinogenicity studies, a statistically significant trend was observed.  
In some instances, tumor incidences at the highest dose tested were statistically 
significant as compared to concurrent controls using raw (unadjusted) p-values. 

• Positive responses were observed in a limited number of genotoxicity assays evaluating 
chromosomal and primary DNA damage. 

 
However, according to the 2005 EPA Guidelines for Carcinogen Risk Assessment, in order for 
the above evidence to support the “suggestive evidence of carcinogenic potential” descriptor, 
“the study generally would not be contradicted by other studies of equal quality in the same 
population group or experimental system”.  Furthermore, the guidelines state that “rather than 
focusing simply on the descriptor, the entire range of information included in the weight-of-
evidence narrative should be considered”.  For the epidemiological studies evaluating NHL, half 
of the studies reported effect estimates for ever/never use ranging from 1.5-1.85, with the widest 
confidence interval observed for the highest effect estimate indicating the effect estimate is less 
reliable.  In the other half of the studies, which were of equal or higher quality, the reported 
effect estimates were approximately equal to the null.  All of the effect estimates were non-
statistically significant.  There were conflicting results in exposure-response assessments 
investigating glyphosate exposure and the risk of NHL.  Although two-case control studies 
(McDuffie et al., 2001; Eriksson et al., 2008) reported elevated effect estimates when analyzing 
for exposure-response relationships across two exposure categories, extensive analyses in a study 
of equal or higher quality (De Roos et al., 2005) for cumulative lifetime exposure and intensity-
weighted cumulative exposure contradicted these results reporting effect estimates less than null 
(ranging from 0.6-0.9) when analyzing across tertiles.  Furthermore, the two-case control studies 
did not account for co-exposure to other pesticides, which would be expected to cause inflated 
effect estimates.  Various limitations that could impact the calculated effect estimate were 
identified for these studies and discussed in Section 3.6.  The effect estimates greater than the 
null were not strengthened by other lines of evidence, as described in Sections 6.2-6.5.   
 
In 7 (5 rat and 2 mouse) of the 15 animal carcinogenicity studies conducted with glyphosate, no 
tumors were identified for detailed evaluation.  Of the remaining 8 studies, 7 observed a 
statistically significant trend for a particular tumor type; however, the agency determined that 
these tumors findings are not considered to be related to treatment.  Although a statistically 
significant trend was obtained, closer examination of the incidence data across doses did not 
demonstrate a monotonic dose responses in several instances.  Although the incidence at the 
highest dose tested (approaching or exceeding 1,000 mg/kg/day for almost all studies) for some 
of these tumors were statistically significant from concurrent controls using raw (unadjusted) p-
values, none of the pairwise comparisons were found to be statistically significant following 
adjustment for multiple comparisons, except the testicular tumors that were seen in a single 
study.  Furthermore, these high-dose tumors were given less weight.  There was no evidence of 
corroborating pre-neoplastic or related non-neoplastic lesions and tumors showed no evidence of 
tumor progression to support the biological significance of tumor findings.  In a limited number 
of cases, the agency also considered historical control data to inform the relevance of tumor 
findings when incidence rates in the concurrent controls were unusually low.  Lastly, tumors 
seen in individual studies were not reproduced in studies of equal quality, including studies in the 
same animal species and strain at similar or higher doses.     
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Although positive responses were observed in a limited number of genotoxicity assays 
evaluating chromosomal and primary DNA damage, the overall weight-of-evidence indicates 
that there is no convincing evidence that glyphosate induces mutations in vivo via the oral route.  
When administered via i.p. injection the studies were predominantly negative.  In the two cases 
where an increase in micronuclei were reported via this route of administration, the results were 
contradicted by numerous other studies at similar or higher doses using the same assays and 
route of administration.  Technical glyphosate was negative in all gene mutation studies.  There 
was limited evidence of positive findings in studies evaluating primary DNA damage; however, 
the endpoints measured in these assays are less specific in regards to detecting permanent DNA 
changes (mutations) and can be attributed to other factors, such as cytotoxicity or cell culture 
conditions.  Although some positive findings were reported for chromosomal alterations in vitro, 
these findings were limited to a few studies and are not supported by the in vivo studies that are 
the most relevant for human risk assessment.  
 
In summary, considering the entire range of information for the weight-of-evidence, the evidence 
outlined above to potentially support the “suggestive evidence of carcinogenic potential” 
descriptor are contradicted by other studies of equal or higher quality and, therefore, the data do 
not support this cancer classification descriptor. 
 
For the “not likely to be carcinogenic to humans” descriptor, one of the considerations is 
whether there is “convincing evidence that carcinogenic effects are not likely below a 
defined dose range”.  In the case of glyphosate, effects are not likely below 500 mg/kg/day 
based on oral studies.  Tumor incidences were not increased in animal carcinogenicity at 
doses <500 mg/kg/day, except for the testicular tumors observed in a single study that were 
not considered treatment-related.  In genotoxicity studies, assays with oral administration 
were negative except for one instance where an extremely high dose (5,000 mg/kg/day) was 
administered.   
 
The 2005 EPA Guidelines for Carcinogen Risk Assessment also state that “weighing of the 
evidence includes addressing not only the likelihood of human carcinogenic effects of the agent 
but also the conditions under which such effects may be expressed”.  Increased tumor incidence 
was typically observed at doses of 1,000 mg/kg/day or greater.  Additionally, the only in vivo 
positive assays seen in the genotoxicity studies were administered via i.p. injection at doses of 
200 mg/kg/day and 300 mg/kg/day or orally at 5,000 mg/kg/day.  These high doses are not 
considered relevant to human health risk assessment based on the currently registered use pattern 
for glyphosate.  Maximum potential glyphosate exposure in residential and occupational settings 
have been estimated at 0.47 mg/kg/day and 7 mg/kg/day, respectively, which are well-below the 
doses necessary to elicit the effects seen in these animal carcinogenicity and genotoxicity studies.  
Additionally, non-linear kinetics may also be occurring at the high doses.  The carcinogenicity 
test guidelines (OCSPP 870.4200 and OCSPP 870.4300) and the 2005 Guidelines for Carcinogen 
Risk Assessment state that inappropriate toxicokinetics (e.g., overwhelming absorption or 
detoxification mechanisms) should be avoided.  A well-conducted pharmacokinetic study 
evaluating the toxicokinetic profile of glyphosate is needed to further investigate the 
toxicokinetic properties between high and low dose levels to ensure that inappropriate 
toxicokinetics is avoided.   
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Overall, there is not strong support for the “suggestive evidence of carcinogenic potential” 
cancer classification descriptor based on the weight-of-evidence, which includes the fact that 
even small, non-statistically significant changes observed in animal carcinogenicity and 
epidemiological studies were contradicted by studies of equal or higher quality.  The strongest 
support is for “not likely to be carcinogenic to humans” at the doses relevant to human health 
risk assessment for glyphosate. 
 
6.7 Proposed Conclusions Regarding the Carcinogenic Potential of Glyphosate 
 
Glyphosate is a non-selective, phosphonomethyl amino acid herbicide registered to control 
weeds in various agricultural and non-agricultural settings.  Labeled uses of glyphosate include 
over 100 terrestrial food crops as well as other non-agricultural sites, such as greenhouses, 
aquatic areas, and residential areas.  Following the introduction of glyphosate-resistant crops in 
1996, glyphosate use increased dramatically; however, glyphosate use has stabilized in recent 
years due to the increasing number of glyphosate-resistant weed species. 
 
Since its registration in 1974, numerous human and environmental health analyses have been 
completed for glyphosate, which consider all anticipated exposure pathways.  Glyphosate is 
currently undergoing Registration Review.  As part of this process, the hazard and exposure of 
glyphosate are reevaluated to determine its potential risk to human and environmental health 
using current practices and policies.  The human carcinogenic potential of glyphosate has been 
evaluated by the agency several times.  As part of the current evaluation for Registration Review, 
the agency has performed a comprehensive analysis of available data from submitted guideline 
studies and the open literature.  This includes epidemiological, animal carcinogenicity, and 
genotoxicity studies.   
 
An extensive database exists for evaluating the carcinogenic potential of glyphosate, including 
23 epidemiological studies, 15 animal carcinogenicity studies, and nearly 90 genotoxicity studies 
for the active ingredient glyphosate.  These studies were evaluated for quality and results were 
analyzed across studies within each line of evidence.  The modified Bradford Hill criteria were 
then used to evaluate multiple lines of evidence using such concepts as strength, consistency, 
dose response, temporal concordance and biological plausibility.  The available data at this time 
do no support a carcinogenic process for glyphosate.  Overall, animal carcinogenicity and 
genotoxicity studies were remarkably consistent and did not demonstrate a clear association 
between glyphosate exposure and outcomes of interest related to carcinogenic potential.  In 
epidemiological studies, there was no evidence of an association between glyphosate exposure 
and numerous cancer outcomes; however, due to conflicting results and various limitations 
identified in studies investigating NHL, a conclusion regarding the association between 
glyphosate exposure and risk of NHL cannot be determined based on the available data.  
Increases in tumor incidence were not considered treatment-related in any of the animal 
carcinogenicity studies.  In 7 of these studies, no tumors were identified for detailed evaluation.  
In the remaining studies, tumor incidences were not increased at doses <500 mg/kg/day, except 
for the testicular tumors observed in a single study.  Increased tumor incidences at or exceeding 
the limit dose (≥1000 mg/kg/day) are not considered relevant to human health.  Furthermore, 
data from epidemiological and animal carcinogenicity studies do not reliably demonstrate 
expected dose-response relationships. 
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For cancer descriptors, the available data and weight-of-evidence clearly do not support the 
descriptors “carcinogenic to humans”, “likely to be carcinogenic to humans”, or “inadequate 
information to assess carcinogenic potential”.  For the “suggestive evidence of carcinogenic 
potential” descriptor, considerations could be looked at in isolation; however, following a 
thorough integrative weight-of-evidence evaluation of the available data, the database would not 
support this cancer descriptor.  The strongest support is for “not likely to be carcinogenic to 
humans” at doses relevant to human health risk assessment.  
 
This analysis integrating multiple lines of evidence highlights the need for mechanistic studies to 
elucidate the MOA/AOP of glyphosate, as well as additional epidemiology studies and updates 
from the AHS cohort study to further investigate the carcinogenic potential of glyphosate in 
humans.  This evaluation focused on studies on the active ingredient glyphosate; however, 
additional research could also be performed to determine whether formulation components, such 
as surfactants, influence the toxicity of glyphosate formulations.  The agency has been working 
on plans to initiate research given these identified data gaps and these plans are described in 
Section 7.0. 
 
The agency is soliciting advice from the FIFRA SAP on the evaluation and interpretation of the 
available data for each line of evidence for the active ingredient glyphosate and the weight-of-
evidence analysis, as well as how the available data inform cancer classification descriptors 
according to the agency’s 2005 Guidelines for Carcinogen Risk Assessment. 
 
7.0 Collaborative Research Plan for Glyphosate and Glyphosate Formulations 
 
As previously mentioned, some have believed that glyphosate formulations may be more toxic 
than glyphosate alone.  Glyphosate has been studied in a multitude of studies and there are 
studies that have been conducted on numerous formulations that contain glyphosate; however, 
there are relatively few research projects that have attempted to directly compare glyphosate and 
the formulations in the same experimental design.  Furthermore, there are even less instances of 
studies comparing toxicity across formulations. 
 
The agency has been collaborating with the NTP Division of the National Institute of 
Environmental Health Sciences to develop a research plan intended to evaluate the role of 
glyphosate in product formulations and the differences in formulation toxicity.  Four objectives 
were identified that laid out how research by NTP might contribute to these research questions: 
1) compare the toxicity of glyphosate vs. formulations, as well as compare formulations vs. 
formulations, 2) provide publicly available toxicology data on cancer-related endpoints, 3) 
provide publicly available toxicology data on non-cancer endpoints, and 4) investigate the 
mechanisms of how glyphosate and formulations cause toxic effects.   
 
As part of the first objective, NTP will investigate the differential biological activity of 
glyphosate, glyphosate formulations, and the individual components of formulations.  .  The NTP 
Laboratory Branch generated preliminary data by exposing human hepatoma cells (HepG2) to 
five different glyphosate products bought off the shelf.  The endpoint in the assay was cell 
viability, measured by ATP levels.  The data, presented in Figure 7.1, demonstrate at-a-glance 
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that formulations are not equally toxic and that the toxicity is not being driven by the amount of 
glyphosate in the formulations, at least for the endpoint of cell viability. This observation 
highlights how informative the data generated from this research can be to the overall research 
questions. 
 
 
 

 
Figure 7.1.  Results of HepG2 exposures following 24 hour incubation using different glyphosate 
formulations. 
 
For the second objective, NTP will contribute to the publicly available knowledge-base 
describing the biological effects of glyphosate and formulations by conducting guideline studies 
addressing genotoxicity and studies that evaluate the oxidative stress potential.  In order to 
organize publicly available data on glyphosate and formulations, IARC used 10 key 
characteristics of carcinogens as a way to help inform their conclusion (Smith et al., 2016).  
Their review concluded that data were only available for two of these characteristics 
(genotoxicity and oxidative stress) and little to no information on the remaining characteristics 
was available.  However, when members of a NTP workgroup looked at the available data 
included in the IARC review, the group did not agree with IARC that the data provided strong or 
clear evidence for either genotoxicity or induction of oxidative stress given protocol deficiencies 
that could produce questionable results.  
 
Currently, the publicly available information regarding non-cancer endpoints for glyphosate and 
glyphosate formulations is limited.  To begin to address the third objective, NTP will conduct a 
screening level analysis of the literature using text mining software, for studies regarding non-
cancer endpoints resulting from glyphosate exposure.  The resulting scoping report will describe 
the evidence base for health outcomes investigated in connection to glyphosate, as well as help 
identify data gaps. 
 
As discussed in Section 6.0, there is a need for mechanistic studies to elucidate the MOA/AOP of 
glyphosate.  Although there are data suggesting glyphosate may be genotoxic or cause oxidative 
stress, there is little mechanistic information to support these observations.  For the last 
objective, NTP will use in vitro screening assays to gain mechanistic information on the effects 
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of glyphosate and different formulations for a variety of endpoints and allow for direct 
comparisons among them.  The screening approach will also allow for the identification of test 
substances that would be good candidates for further in vivo testing.  Since in vivo findings in 
genetic toxicology testing are generally considered as having a greater relevance to humans than 
in vitro findings, it is valuable to confirm the results seen at the cellular level at the whole animal 
level. 
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Appendix B 
 
 

 
 
Figure B.1.  Visual representation of studies included in De Roos et al. (2003). 
 
 
 

 
 
Figure B.2.  Visual representation of studies included in Hardell et al. (2002). 
 
 

 
 
Figure B.3.  Visual representation of the association between McDuffie et al. (2001) and the follow-up analysis 
by Hohenadal et al. (2011). 
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Figure B.4.  Visual representation of the association between Carreon et al. (2005), which investigated gliomas 
in women only, and Yiin et al. (2012), which investigated both sexes. 
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Appendix C 

Table B.1.  Design Characteristics of Epidemiological Studies Evaluated for Study Quality. 

Study Location Study Years Case Population Control Population Total Number of 
Subjects 

Number of Glyphosate 
Exposed Cases Proxy Use 

Alavanja et al. 
(2003) 

USA: Iowa and 
North Carolina 

Enrollment (1993-
1997) through 2001 

Males enrolled in AHS; 
licensed private and 

commercial applicators 

Males enrolled in AHS; 
licensed private and 

commercial applicators 

566 cases 
54,766 controls not reported No 

Andreotti et al. 
(2009) 

USA: Iowa and 
North Carolina 

Enrollment (1993-
1997) through 2004 

Participants enrolled in 
AHS; licensed private and 

commercial applicators 
and spouses 

Participants enrolled in 
AHS; licensed private and 

commercial applicators and 
spouses 

93 cases (64 
applicators, 29 

spouses) 
 

82,503 controls 
(52,721 applicators, 

29,782 spouses) 

55 cases 
48,461 controls No 

Band et al. (2011) Canada: British 
Columbia 1983-1990 

Male residents in British 
Columbia identified as 

cancer patients in British 
Columbia Cancer Registry 

(excluding farmers that 
worked all outside British 

Columbia) 

Male residents in British 
Columbia identified as 

cancer patients in British 
Columbia Cancer Registry 

(excluding farmers that 
worked all outside British 

Columbia) with other 
cancer sites excluding lung 

cancer and cancers of 
unknown primary site 

1,153 cases 
3,999 controls 

25 cases 
60 controls 

Yes (included 
in adjustment) 

Brown et al. (1990) USA: Iowa and 
Minnesota 

Iowa: 1981-1983; 
Minnesota: 1980-

1982 
 

Initial interview 
1981-1984 and 
supplemental 

interviews (Iowa 
only) in 1987 

White males (30 years or 
older) residing in Iowa or 
Minnesota diagnosed with 

leukemia 

White males without 
lymphatic or hematopoietic 
cancer selected by random 

digit dialing (< age 65), 
Medicare records (age > 

65) and state death 
certificate files (deceased 

controls) - frequency 
matched for 5-year age 

group, vital status, and state 
of residence 

Initial: 578 cases; 
1245 controls  

 
Supplemental: 92 

cases; 211 controls 

15 cases 
49 controls 

Yes (not 
evaluated) 

Brown et al. (1993) USA: Iowa 
Iowa: 1981-1983; 
Interview 1981-

1984  

White males (30 years or 
older) residing in Iowa 

diagnosed with multiple 
myeloma 

White males without 
lymphatic or hematopoietic 
cancer selected by random 

digit dialing (< age 65), 
Medicare records (age > 

173 cases 
650 controls 

11 cases 
40 controls 

Yes (not 
evaluated) 
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Table B.1.  Design Characteristics of Epidemiological Studies Evaluated for Study Quality. 

Study Location Study Years Case Population Control Population Total Number of 
Subjects 

Number of Glyphosate 
Exposed Cases Proxy Use 

65) and state death 
certificate files (deceased 

controls) - frequency 
matched for 5-year age 

group, vital status, and state 
of residence 

Cocco et al. (2013) 

Czech Republic, 
France, Germany, 
Italy, Ireland, and 

Spain 

1998-2004 

Adult patients first 
diagnosed with lymphoma 

residing in the referral 
area of the participating 

centers 

Controls from Germany 
and Italy were randomly 

selected by sampling from 
the general population, 

matched to cases on sex, 5-
year age-group, and 

residence area.  The rest of 
the centers used matched 

hospital controls, with 
eligibility criteria limited to 

diagnoses other than 
cancer, infectious diseases, 

and immunodeficient 
diseases 

2,348 cases 
2,462 controls 

4 cases 
2 controls No 

De Roos et al. 
(2003) 

USA: Nebraska, 
Iowa, Minnesota, 

and Kansas 

Nebraska: 1983-
1986 

Iowa: 1981-1983 
Minnesota: 1980-

1982 
Kansas: 1979-1981 

White males diagnosed 
with NHL in one of the 4 
states (21 years or older in 
Nebraska and Kansas; 30 
years or older in Iowa and 

Minnesota) 

Males living in same 
geographic area obtained 
by random digit dialing, 

Medicare records and state 
mortality files - frequency 
matched for race, sex, age, 

and vital status 

870 cases 
2,569 controls 

36 cases 
61 controls 

Yes (not 
significant in 

covariate 
analysis) 

De Roos et al. 
(2005) 

USA: Iowa and 
North Carolina 

Enrollment (1993-
1997) through 2001 

Participants enrolled in 
AHS; licensed private and 

commercial applicators 
and spouses 

Participants enrolled in 
AHS; licensed private and 

commercial applicators and 
spouses  

54,315 subjects 
included in this 

analysis 

All cancers – 358 cases 
Lung – 26 cases 

Oral cavity – 10 cases 
Colon – 15 cases 

Rectum – 14 cases 
Pancreas – 7  cases 
Kidney – 9 cases 

Bladder – 17 cases 
Prostate – 145 cases 

Melanoma – 14 cases 
All lymphohematopoietic 

cancers – 36 cases 
NHL – 17 cases 

Leukemia – 9 cases 

No 
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Table B.1.  Design Characteristics of Epidemiological Studies Evaluated for Study Quality. 

Study Location Study Years Case Population Control Population Total Number of 
Subjects 

Number of Glyphosate 
Exposed Cases Proxy Use 

Multiple myeloma – 6 
cases 

(13,280 subjects not 
exposed to glyphosate 
used for comparison 

population) 

Engel et al. (2005) USA: Iowa and 
North Carolina 

Enrollment (1993-
1997) through 2000 

Wives of applicators 
enrolled in AHS study 

with no history of breast 
cancer 

Wives of applicators 
enrolled in AHS study with 
no history of breast cancer 

309 cases 
30,145 controls 82 cases; 10,016 controls No 

Eriksson et al. 
(2008) Sweden 1999-2002 

Patients (18-74 years of 
age) residing in Sweden 
and diagnosed with NHL 

Swedish residents randomly 
selected living in same 

health service regions as 
cases - frequency matched 
for age (in 10 years) and 

sex  

910 cases 
1,016 controls 

29 cases 
18 controls No 

Flower et al. (2004) USA: Iowa 1993-1997 

Children (born after 1975) 
of participants enrolled in 

AHS study who were 
diagnosed with childhood 
cancer up to 19 years of 

age 

Children (born after 1975) 
of participants enrolled in 
AHS study not diagnosed 

with childhood cancer up to 
19 years of age 

50 cases out of 17,357 
total study population 

Maternal use: 13 cases of 
6075 total exposed 

 
Paternal use: 6 cases of 

3231 total exposed 

No 

Hardell et al. (2002) Sweden NHL: 1987-1990               
HCL: 1987-1992 

NHL: Male residents of 
one of four northern or 
three middle counties in 
Sweden age 25 years and 

older diagnosed with 
NHL; identified from 

regional cancer registries                         
HCL: Living male 

residents of 
Sweden age 25 years and 

older 
diagnosed with HCl; 

identified from 
the Swedish Cancer 

Registry 

NHL: Two male controls 
for each case matched by 

age, year of death if 
deceased, and county HCL: 
Four male controls for each 

case matched by age and 
county 

515 cases 
1,141 controls 

8 cases 
8 controls 

Yes (not 
evaluated) 

Kachuri et al. 
(2013) 

Canada: Alberta, 
British Columbia, 
Manitoba, Ontario, 

1991–1994 

Men aged ≥ 19 years (≥ 30 
years in analysis) - pulled 
from hospital records in 

Quebec, 

Men aged ≥ 19 years (30 
years in analysis) - pulled 

from provincial health 
insurance records in 

342 cases 
1,357 controls 

32 cases 
121 controls  

Yes (included 
in adjustment) 
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Table B.1.  Design Characteristics of Epidemiological Studies Evaluated for Study Quality. 

Study Location Study Years Case Population Control Population Total Number of 
Subjects 

Number of Glyphosate 
Exposed Cases Proxy Use 

Quebec, and 
Saskatchewan 

cancer registries in all 
other 

provinces 

Alberta, Saskatchewan, 
Manitoba, and Quebec; 
computerized telephone 
listings in Ontario; voter 
lists in British Columbia 

Karunanayake et al. 
(2012) 

Canada: Alberta, 
British Columbia, 
Manitoba, Ontario, 

Quebec, and 
Saskatchewan 

1991–1994 

Men aged ≥ 19 years - 
pulled from hospital 
records in Quebec, 

cancer registries in all 
other 

provinces 

Men aged ≥ 19 years - 
pulled from provincial 

health insurance records in 
Alberta, Saskatchewan, 
Manitoba, and Quebec; 
computerized telephone 
listings in Ontario; voter 
lists in British Columbia 

316 cases 
1,506 controls 

38 cases 
133 controls No 

Koureas et al. 
(2014) Greece 2010 

Inhabitants 
of the city of Larissa; 
Eligibility criteria for 

pesticide sprayers were 
1) to personally apply 

pesticides systematically, 
and 2) to have recently 
applied pesticides (no 

longer than 7 days 
between last application 

and 
sampling).   

The rural residents group 
were occupied in 

administrative services, 
public order services, health 
services, education or trade. 

Inclusion criteria for this 
group: absence of any 

involvement in agricultural 
activities either as a 

primary or secondary 
occupation by participant or 
any member of household.  

Also recruited urban 
residents (mainly blood 
donors) from the city of 

Larissa. 

80 pesticide sprayers, 
85 rural residents, and 

121 individuals 
Not reported No 

Koutros et al. 
(2013) 

USA: Iowa and 
North Carolina 

Enrollment (1993-
1997) through 2007 

Males enrolled in AHS; 
licensed private and 

commercial applicators 

Males enrolled in AHS; 
licensed private and 

commercial applicators 

  
1,962 incident cases 

(including 919 
aggressive prostate 

cancers) among 
54,412 applicators 

1464 cases 
42,420 controls No 

Landgren et al. 
(2009) 

USA: Iowa and 
North Carolina 

Exposure 
information: 

enrollment (1993-
1997) and 5-year 

follow-up interview 
 

Males enrolled in AHS; 
licensed private and 

commercial applicators 

Males enrolled in AHS; 
licensed private and 

commercial applicators 
678 participants 27 cases out of 570 total 

exposed No 
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Table B.1.  Design Characteristics of Epidemiological Studies Evaluated for Study Quality. 

Study Location Study Years Case Population Control Population Total Number of 
Subjects 

Number of Glyphosate 
Exposed Cases Proxy Use 

Blood samples: 
2006-2007 (Iowa) 
and 2008 (North 

Carolina) 

Lee et al. (2004b) USA: Nebraska 1988-1993 

White residents of 1 of 66 
Nebraska counties age 21 

years or older with a 
newly confirmed case of 
adenocarcinoma of the 

stomach or Cases 
identified from the 

Nebraska Cancer Registry 
(1988–1990) or from 

discharge diagnosis and 
pathology records from 14 
Nebraska hospitals (1991–

1993) 

Frequency matched by age 
and sex to the combined 
distribution of glioma, 

stomach, and esophageal 
cancer cases from a control 

group from a previous 
study (1986–1987) that 

selected controls from the 
general population by 

random digit dialing for 
those under 65 years, 

Health Care Financing 
Administration Medicare 

files for those over 65 
years, mortality records for 
deceased and matched by 
race, sex, vital status (or 

year of death if deceased) 

Stomach: 170 cases 
 

Esophagus: 137 cases  
 

502 Controls 

12 cases 
46 controls            

Yes (analysis 
showed 

differences) 

Lee et al. (2005) USA: Nebraska 1988-1993 

White residents of 1 of 66 
Nebraska counties age 21 

years or older with 
confirmed adult glioma.  

Cases identified from 
Nebraska Cancer Registry 

or from participating 
hospitals in Lincoln and 

Omaha, Nebraska 

Frequency matched by age, 
sex, and vital status to the 
combined distribution of 

glioma, stomach, and 
esophageal cancer cases 

from a control group from a 
previous study (1986–1987) 
that selected controls from 
the general population by 
random digit dialing for 

those under 65 years, 
Medicare files for those 
over 65 years, mortality 
records for deceased and 

matched by race, sex, vital 
status (or year of death if 
deceased), and 5-year age 
groups to the overall case 
distribution. Additional 

251 glioma cases 
498 controls 

17 cases  
32 controls 

 

Yes (analysis 
showed 

differences, 
included in 
adjustment) 
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Table B.1.  Design Characteristics of Epidemiological Studies Evaluated for Study Quality. 

Study Location Study Years Case Population Control Population Total Number of 
Subjects 

Number of Glyphosate 
Exposed Cases Proxy Use 

younger controls were 
brought into the study 
through random digit 

dialing and from death 
certificates 

Lee et al. (2007) USA: Iowa and 
North Carolina 

1993-97; follow-up 
to 2002 

Agricultural Health Study 
participants: private and 
commercial applicators 

licensed in Iowa or North 
Carolina with no history 
of colorectal cancer at 
enrollment. Followed 

through 2002 for incident 
colorectal cancer 

Agricultural Health Study 
participants: private and 
commercial applicators 

licensed in Iowa or North 
Carolina with no history of 

colorectal cancer at 
enrollment. Followed 

through 2002 for incident 
colorectal cancer 

56,813 licensed 
pesticide applicators 

 
305 incident colorectal 

cancer cases (212 
colon, 93 rectum) 

 
56,508 controls 

Colon - 151 cases; 
49 controls 

 
Rectum - 74 cases; 

18 controls 
 

Colorectal - 225 cases; 
67 controls 

No 

McDuffie et al. 
(2001) 

Canada: Alberta, 
British Columbia, 
Manitoba, Ontario, 

Quebec, and 
Saskatchewan 

1991-1994 

Male residents of six 
Canadian provinces age 

19 years and older 
diagnosed with STS, HD, 
NHL, or MM; this study 
only evaluated those with 

NHL. Cases were 
identified from Canadian 

Cancer Registries; in 
Quebec, hospital 

ascertainment was used 

Random control subject 
selection using Health 

Insurance records, 
computerized telephone 
listings, and voters’ lists; 
males 19 years and older 
from same six Canadian 

provinces as cases matched 
by age (within 2 years) 

517 cases 
1506 controls 

Univariate analysis:  
51 cases; 133 controls 
(multivariate analysis 

also conducted - 
glyphosate exposed 

numbers not reported) 

No 

Orsi et al. (2009) France 2000-2004 

Men aged 20–75 years 
living in the catchment 

areas of the main hospitals 
in Brest, Caen, Nantes, 

Lille, Toulouse, and 
Bordeaux, with no history 
of immunosuppression or 

taking immunosuppressant 
drugs.  Cases ascertained 

from hospital records. 

Patients from the same 
hospital catchment area as 
the cases.  Patients were 

hospitalized for orthopedic 
or rheumatological 
conditions (89.3%), 
gastrointestinal or 

genitourinary tract diseases 
(4.8%), cardiovascular 

diseases (1.1%), skin and 
subcutaneous tissue disease 

(1.8%), and infections 
(3.0%), excluding patients 

admitted for cancer or a 
disease 

directly related to 

491 cases 
456 controls 

NHL: 12 cases 
24 controls 

 
HL: 6 cases 
15 controls                       

 
Lymphoproliferative 
syndromes: 4 cases 

18 controls 
 

Multiple myeloma:  
5 cases;18 controls 

 
Lymphoid neoplasms: 27  

cases; 24 controls 

No 
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Table B.1.  Design Characteristics of Epidemiological Studies Evaluated for Study Quality. 

Study Location Study Years Case Population Control Population Total Number of 
Subjects 

Number of Glyphosate 
Exposed Cases Proxy Use 

occupation, 
smoking, or alcohol abuse 

Pahwa et al. (2011) 

Canada (Alberta, 
British Columbia, 
Manitoba, Ontario, 

Quebec, and 
Saskatchewan) 

1991-1994 

Men aged ≥ 19 years - 
pulled from hospital 
records in Quebec, 

cancer registries in all 
other 

provinces 

Men aged ≥ 19 years - 
pulled from provincial 

health insurance records in 
Alberta, Saskatchewan, 
Manitoba, and Quebec; 
computerized telephone 
listings in Ontario; voter 
lists in British Columbia 

342 cases 
1,506 age/resident 
matched controls 

32 cases 
133 controls No 

Pahwa et al. (2012) 

Canada (Alberta, 
British Columbia, 
Manitoba, Ontario, 

Quebec, and 
Saskatchewan) 

1991-1994 

Men aged ≥ 19 years - 
pulled from hospital 
records in Quebec, 

cancer registries in all 
other 

provinces 

Men aged ≥ 19 years - 
pulled from provincial 

health insurance records in 
Alberta, Saskatchewan, 
Manitoba, and Quebec; 
computerized telephone 
listings in Ontario; voter 
lists in British Columbia 

342 cases 
1506 age/resident 
matched controls 

32 cases 
133 controls No 

Yiin et al. (2012) 

USA: Upper 
Midwest Health 

Study (Iowa, 
Michigan, 

Minnesota and 
Wisconsin)  

1995-1997  
 

Age 18–80 (at 
ascertainment or diagnosis 
in 1995 through January 

1997) residing in counties 
where the largest 

population center had 
fewer than 250,000 

residents.  Referral by 
physicians or through state 

cancer registries with 
cases verified by 

histological evaluation. 

Controls age 18–64 
randomly selected from 

state driver’s 
license/nondriver ID 

records, and those age 65–
80 were selected from 
Health Care Financing 

Administration's (HCFA) 
Medicare data within 10-

year age group strata, with 
the proportion/stratum 
determined by the age 

distribution of glioma cases 
in that state from 1992 to 

1994. Controls were 
frequency-matched within a 

state but not by county of 
residence.  Selected even if 

they had a self-reported 
history of cancer other than 

glioma. 

798 glioma cases; 
1,175 controls  

12 cases 
19 controls 

Yes (analysis 
showed no 
differences) 



  

Page 196 of 227 
 

 
Appendix D. List of studies assigned a low quality ranking and not evaluated in detail 

As described in Section 3.2, if studies did not collect exposure information on glyphosate from 
all subjects, did not assess an outcome (e.g., biomonitoring studies), and/or did not provide a 
quantitative measure of an association between glyphosate and a cancer outcome, then these 
studies were assigned a low quality ranking and were not further evaluated in detail.  These 
studies included the following 32 studies: 
 
Acquavella et al. 2006; Andre et al., 2007; Baker et al. 2005; Benedetti et al., 2013; Bolognesi et 
al., 2002; Bolognesi et al., 2004; Bolognesi et al. 2009; Bortoli et al., 2009; Costa et al., 2006; 
Da Silva et al. 2014; Dennis et al. 2010; Firth et al. 2007; Gomez-Arroyo et al., 2013; Gregio 
D’Arce et al., 2000; El-Zaemey et al., 2013; Fortes et al., 2016; Fritschi et al., 2005; Hernandez 
et al., 2006; Kaufman et al. 2009; Khayat et al., 2013; Lebailly et al., 2003; Mandel et al. 2005; 
Martinez-Valenzuela et al., 2009; Monge et al., 2007; Pastor et al., 2003; Paz-y Mino et al., 
2007; Paz-y Mino et al. 2011; Ruder et al. 2004; Shaham et al., 2001; Silva Kahl et al. 2016; 
Simoniello et al., 2008; Vlastos et al., 2006.  



  

Page 197 of 227 
 

Appendix E 
 
Chronic Dietary Exposure 
 
The agency uses Dietary Exposure Evaluation Model- Food Consumption Intake Database 
(DEEM-FCID; version 3.16), which incorporates consumption data from United States 
Department of Agriculture (USDA) National Health and Nutrition Examination Survey, What 
We Eat in America (NHANES/WWEIA; 2003-2008) to calculate potential chronic dietary 
exposures.  In an unrefined chronic dietary analysis, several conservative assumptions are used 
to generate high end estimates of potential exposure.  These assumptions include tolerance-level 
residues for all registered commodities, 100% crop treated, and drinking water values from a 
direct application to water scenario, as well as DEEM default processing factors.  For 
glyphosate, the highest exposure value for any population subgroup in an unrefined chronic 
dietary analysis would be 0.23 mg/kg/day for children 1-2 years old (Table E.1; DEEM inputs 
and results attached below).   
 

Table E.1. Chronic dietary exposure estimates 
Population Subgroup Exposure (mg/kg/day) 

General U.S. Population 0.091515 
All Infants (< 1 year old) 0.142826 
Children 1-2 years old 0.230816 
Children 3-5 years old 0.214117 
Children 6-12 years old 0.149269 
Youth 13-19 years old 0.089636 
Adults 20-49 years old 0.076396 
Adults 50-99 years old 0.062987 
Females 13-49 years old 0.071057 

 
 
Post-application Incidental Oral and Dermal Exposure 
 
Glyphosate has residential uses, including application to turf, which would result in the highest 
potential post-application exposures; therefore, there is potential for children to be exposed via 
incidental oral and dermal routes from playing on treated lawns.  For this assessment, the agency 
evaluates exposures from hand-to-mouth behavior, object-to-mouth behavior, incidental soil 
ingestion, and dermal contact using the 2012 Standard Operating Procedures for Residential 
Pesticide Exposure Assessment29.  Incidental oral exposures from hand-to-mouth, object-to-
mouth, and incidental soil ingestion are considered inter-related and, therefore, not combined.  
To calculate high end estimates of exposures, the following is assumed according to the 2012 
SOP to be health-protective:  1) maximum label rates are applied to the turf, 2) exposures are 
assumed to occur every day to the residue values on the day of application (i.e., no dissipation), 
and 3) individuals engage in post-application activities for the maximum amount of time 
represented by data for children spending time outdoors and not specifically engaged in activities 

                                                 
29 Available: http://www2.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-
residential-pesticide 
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on turf, when in actuality children do not spend all of their outdoor time on turf.  The highest 
exposure from incidental oral scenarios using the maximum application rate for turf applications 
would be 0.16 mg/kg/day from hand-to-mouth behaviors by children (1 to <2 years old).  Dermal 
post-application to children 1 to <2 years old would be 0.08 mg/kg/day.   
 

Table E.2.  Post-application Exposure Estimates for Application of Glyphosate to Turf1. 

Lifestage Post-application Exposure Scenario Exposure (mg/kg/day) 

Children 1 to <2 year old Turf – sprays 

Hand-to-Mouth 0.16 

Object-to-Mouth 0.005 

Incidental Soil Ingestion 0.0003 

Dermal (high contact activities) 0.08 
1  Based on Roundup® Weed & Grass Super Concentrate, EPA Reg. No. 71995-25. 
 
 

DEEM-FCID Chronic Residue File. 

 
Filename: C:\Users\tbloem\Documents\work\glyphosate\registration review\417300C.R08 
Chemical: Glyphosate  
RfD(Chronic): 1 mg/kg bw/day  NOEL(Chronic): 100 mg/kg bw/day 
RfD(Acute): 0 mg/kg bw/day  NOEL(Acute):  0 mg/kg bw/day 
Date created/last modified: 06-09-2016/10:37:44       Program ver. 3.16, 03-08-d 
Comment: THIS R98 FILE WAS GENERATED USING THE CONVERT TO R98 UTILITY VERSION 1.1.2. 
----------------------------------------------------------------------------------- 
   EPA     Crop                                   Def Res     Adj.Factors   Comment 
   Code     Grp  Commodity Name                    (ppm)       #1    #2    
---------- ---- -------------------------------  ----------  ------ ------  ------- 
0101050000 1AB  Beet, garden, roots                0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0101050001 1AB  Beet, garden, roots-babyfood       0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0101052000 1A   Beet, sugar                       10.000000   1.000  1.000  P 7F04 
            Full comment: P 7F04886 
0101052001 1A   Beet, sugar-babyfood              10.000000   1.000  1.000  P 7F04 
            Full comment: P 7F04886 
0101053000 1A   Beet, sugar, molasses             10.000000   1.000  1.000  P 7F04 
            Full comment: P 7F04886 
0101053001 1A   Beet, sugar, molasses-babyfood    10.000000   1.000  1.000  P 7F04 
            Full comment: P 7F04886 
0101067000 1AB  Burdock                            0.200000   1.000  1.000   
0101078000 1AB  Carrot                             5.000000   1.000  1.000  P 8E36 
            Full comment: P 8E3676  7F2016 
0101078001 1AB  Carrot-babyfood                    5.000000   1.000  1.000  P 8E36 
            Full comment: P 8E3676  7F2016 
0101079000 1AB  Carrot, juice                      5.000000   1.000  1.000  P 8E36 
            Full comment: P 8E3676  7F2016 
0101084000 1AB  Celeriac                           0.200000   1.000  1.000   
0101100000 1AB  Chicory, roots                     0.200000   1.000  1.000   
0101168000 1AB  Ginseng, dried                     0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0101190000 1AB  Horseradish                        0.200000   1.000  1.000  P 8E36 
            Full comment: P 8E3676 
0101250000 1AB  Parsley, turnip rooted             0.200000   1.000  1.000   
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0101251000 1AB  Parsnip                            0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0101251001 1AB  Parsnip-babyfood                   0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0101314000 1AB  Radish, roots                      0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0101316000 1AB  Radish, Oriental, roots            0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0101327000 1AB  Rutabaga                           0.200000   1.000  1.000   
0101331000 1AB  Salsify, roots                     0.200000   1.000  1.000   
0101388000 1AB  Turnip, roots                      0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103015000 1CD  Arrowroot, flour                   0.200000   1.000  1.000   
0103015001 1CD  Arrowroot, flour-babyfood          0.200000   1.000  1.000   
0103017000 1CD  Artichoke, Jerusalem               0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103082000 1CD  Cassava                            0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103082001 1CD  Cassava-babyfood                   0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103139000 1CD  Dasheen, corm                      0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103166000 1CD  Ginger                             0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103166001 1CD  Ginger-babyfood                    0.200000   1.000  1.000   
0103167000 1CD  Ginger, dried                      0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103296000 1C   Potato, chips                      0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103297000 1C   Potato, dry (granules/ flakes)     0.200000   6.500  1.000   
0103297001 1C   Potato, dry (granules/ flakes)-b   0.200000   6.500  1.000   
0103298000 1C   Potato, flour                      0.200000   6.500  1.000  P 7F20 
            Full comment: P 7F2016 
0103298001 1C   Potato, flour-babyfood             0.200000   6.500  1.000  P 7F20 
            Full comment: P 7F2016 
0103299000 1C   Potato, tuber, w/peel              0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103299001 1C   Potato, tuber, w/peel-babyfood     0.200000   1.000  1.000   
0103300000 1C   Potato, tuber, w/o peel            0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103300001 1C   Potato, tuber, w/o peel-babyfood   0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103366000 1CD  Sweet potato                       3.000000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103366001 1CD  Sweet potato-babyfood              3.000000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103371000 1CD  Tanier, corm                       0.200000   1.000  1.000   
0103387000 1CD  Turmeric                           0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103406000 1CD  Yam, true                          0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103407000 1CD  Yam bean                           0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0200051000 2    Beet, garden, tops                 0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0200101000 2    Chicory, tops                      0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 & 8E2122 
0200140000 2    Dasheen, leaves                    0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0200315000 2    Radish, tops                       0.200000   1.000  1.000   
0200317000 2    Radish, Oriental, tops             0.200000   1.000  1.000   
0200332000 2    Salsify, tops                      0.200000   1.000  1.000   
0301165000 3A   Garlic, bulb                       0.200000   1.000  1.000  P 8E36 
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            Full comment: P 8E3676 
0301165001 3A   Garlic, bulb-babyfood              0.200000   1.000  1.000  P 8E36 
            Full comment: P 8E3676 
0301237000 3A   Onion, bulb                        0.200000   1.000  1.000  P 8E36 
            Full comment: P 8E3676 
0301237001 3A   Onion, bulb-babyfood               0.200000   1.000  1.000  P 8E36 
            Full comment: P 8E3676 
0301238000 3A   Onion, bulb, dried                 0.200000   9.000  1.000  P 8E36 
            Full comment: P 8E3676 
0301238001 3A   Onion, bulb, dried-babyfood        0.200000   9.000  1.000  P 8E36 
            Full comment: P 8E3676 
0301338000 3A   Shallot, bulb                      0.200000   1.000  1.000   
0302103000 3B   Chive, fresh leaves                0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
0302198000 3B   Leek                               0.200000   1.000  1.000  P 8E36 
            Full comment: P 8E3676 
0302239000 3B   Onion, green                       0.200000   1.000  1.000  P 8E36 
            Full comment: P 8E3676 
0302338500 3B   Shallot, fresh leaves              0.200000   1.000  1.000   
0401005000 4A   Amaranth, leafy                    0.200000   1.000  1.000   
0401018000 4A   Arugula                            0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0401104000 4A   Chrysanthemum, garland             0.200000   1.000  1.000   
0401133000 4A   Cress, garden                      0.200000   1.000  1.000   
0401134000 4A   Cress, upland                      0.200000   1.000  1.000   
0401138000 4A   Dandelion, leaves                  0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0401150000 4A   Endive                             0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 & 8E2122 
0401204000 4A   Lettuce, head                      0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0401205000 4A   Lettuce, leaf                      0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0401248000 4A   Parsley, leaves                    0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0401313000 4A   Radicchio                          0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0401355000 4A   Spinach                            0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0401355001 4A   Spinach-babyfood                   0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0402076000 4B   Cardoon                            0.200000   1.000  1.000   
0402085000 4B   Celery                             0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0402085001 4B   Celery-babyfood                    0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0402086000 4B   Celery, juice                      0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0402087000 4B   Celtuce                            0.500000   1.000  1.000   
0402152000 4B   Fennel, Florence                   0.500000   1.000  1.000   
0402322000 4B   Rhubarb                            0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0402367000 4B   Swiss chard                        0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501061000 5A   Broccoli                           0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501061001 5A   Broccoli-babyfood                  0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501062000 5A   Broccoli, Chinese                  0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501064000 5A   Brussels sprouts                   0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501069000 5A   Cabbage                            0.200000   1.000  1.000  P 8E21 
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            Full comment: P 8E2122 
0501071000 5A   Cabbage, Chinese, napa             0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501072000 5A   Cabbage, Chinese, mustard          0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501083000 5A   Cauliflower                        0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501196000 5A   Kohlrabi                           0.500000   1.000  1.000   
0502063000 5B   Broccoli raab                      0.200000   1.000  1.000   
0502070000 5B   Cabbage, Chinese, bok choy         0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0502117000 5B   Collards                           0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0502194000 5B   Kale                               0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0502229000 5B   Mustard greens                     0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0502318000 5B   Rape greens                        0.200000   1.000  1.000   
0502389000 5B   Turnip, greens                     0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0600347000 6    Soybean, seed                     20.000000   1.000  1.000  P 5F15 
            Full comment: P 5F1536 
0600349000 6    Soybean, soy milk                 20.000000   1.000  1.000  P 5F15 
            Full comment: P 5F1536 
0600349001 6    Soybean, soy milk-babyfood or in  20.000000   1.000  1.000   
0600350000 6    Soybean, oil                      20.000000   1.000  1.000  P 5F15 
            Full comment: P 5F1536 
0600350001 6    Soybean, oil-babyfood             20.000000   1.000  1.000  P 5F15 
            Full comment: P 5F1536 
0601043000 6A   Bean, snap, succulent              5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0601043001 6A   Bean, snap, succulent-babyfood     5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0601257000 6A   Pea, edible podded, succulent      5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0601349500 6AB  Soybean, vegetable                 5.000000   1.000  1.000   
0602031000 6B   Bean, broad, succulent             5.000000   1.000  1.000   
0602033000 6B   Bean, cowpea, succulent            5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0602037000 6B   Bean, lima, succulent              5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0602255000 6B   Pea, succulent                     5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0602255001 6B   Pea, succulent-babyfood            5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0602259000 6B   Pea, pigeon, succulent             5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603030000 6C   Bean, black, seed                  5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603032000 6C   Bean, broad, seed                  5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603034000 6C   Bean, cowpea, seed                 5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603035000 6C   Bean,  great northern, seed        5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603036000 6C   Bean, kidney, seed                 5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603038000 6C   Bean, lima, seed                   5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603039000 6C   Bean, mung, seed                   5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603040000 6C   Bean, navy, seed                   5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
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0603041000 6C   Bean, pink, seed                   5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603042000 6C   Bean, pinto, seed                  5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603098000 6C   Chickpea, seed                     8.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603098001 6C   Chickpea, seed-babyfood            8.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603099000 6C   Chickpea, flour                    8.000000   1.000  1.000   
0603182000 6C   Guar, seed                         8.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603182001 6C   Guar, seed-babyfood                8.000000   1.000  1.000   
0603203000 6C   Lentil, seed                       8.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603256000 6C   Pea, dry                           8.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603256001 6C   Pea, dry-babyfood                  8.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603258000 6C   Pea, pigeon, seed                  8.000000   1.000  1.000   
0603348000 6C   Soybean, flour                    20.000000   1.000  1.000  P 5F15 
            Full comment: P 5F1536 
0603348001 6C   Soybean, flour-babyfood           20.000000   1.000  1.000  P 5F15 
            Full comment: P 5F1536 
0801374000 8A   Tomatillo                          0.100000   1.000  1.000   
0801375000 8A   Tomato                             0.100000   1.000  1.000   
0801375001 8A   Tomato-babyfood                    0.100000   1.000  1.000   
0801376000 8A   Tomato, paste                      0.100000   5.400  1.000   
0801376001 8A   Tomato, paste-babyfood             0.100000   5.400  1.000   
0801377000 8A   Tomato, puree                      0.100000   3.300  1.000   
0801377001 8A   Tomato, puree-babyfood             0.100000   3.300  1.000   
0801378000 8A   Tomato, dried                      0.100000  14.300  1.000   
0801378001 8A   Tomato, dried-babyfood             0.100000  14.300  1.000   
0801379000 8A   Tomato, juice                      0.100000   1.500  1.000   
0801380000 8A   Tomato, Tree                       0.100000   1.000  1.000   
0802148000 8BC  Eggplant                           0.100000   1.000  1.000   
0802234000 8BC  Okra                               0.500000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
0802270000 8B   Pepper, bell                       0.100000   1.000  1.000   
0802270001 8B   Pepper, bell-babyfood              0.100000   1.000  1.000   
0802271000 8B   Pepper, bell, dried                0.100000   1.000  1.000   
0802271001 8B   Pepper, bell, dried-babyfood       0.100000   1.000  1.000   
0802272000 8BC  Pepper, nonbell                    0.100000   1.000  1.000   
0802272001 8BC  Pepper, nonbell-babyfood           0.100000   1.000  1.000   
0802273000 8BC  Pepper, nonbell, dried             0.100000   1.000  1.000   
0901075000 9A   Cantaloupe                         0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0901187000 9A   Honeydew melon                     0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0901399000 9A   Watermelon                         0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0901400000 9A   Watermelon, juice                  0.500000   1.000  1.000   
0902021000 9B   Balsam pear                        0.500000   1.000  1.000   
0902088000 9B   Chayote, fruit                     0.500000   1.000  1.000   
0902102000 9B   Chinese waxgourd                   0.500000   1.000  1.000   
0902135000 9B   Cucumber                           0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0902308000 9B   Pumpkin                            0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0902309000 9B   Pumpkin, seed                      0.500000   1.000  1.000   
0902356000 9B   Squash, summer                     0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0902356001 9B   Squash, summer-babyfood            0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
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0902357000 9B   Squash, winter                     0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0902357001 9B   Squash, winter-babyfood            0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
1001106000 10A  Citron                             0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1001107000 10A  Citrus hybrids                     0.500000   1.000  1.000   
1001108000 10A  Citrus, oil                        0.500000   1.000  1.000   
1001240000 10A  Orange                             0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1001241000 10A  Orange, juice                      0.500000   1.800  1.000  P 4F43 
            Full comment: P 4F4338 
1001241001 10A  Orange, juice-babyfood             0.500000   1.800  1.000  P 4F43 
            Full comment: P 4F4338 
1001242000 10A  Orange, peel                       0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1001369000 10A  Tangerine                          0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1001370000 10A  Tangerine, juice                   0.500000   2.300  1.000  P 4F43 
            Full comment: P 4F4338 
1002197000 10B  Kumquat                            0.500000   1.000  1.000   
1002199000 10B  Lemon                              0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1002200000 10B  Lemon, juice                       0.500000   2.000  1.000  P 4F43 
            Full comment: P 4F4338 
1002200001 10B  Lemon, juice-babyfood              0.500000   2.000  1.000  P 4F43 
            Full comment: P 4F4338 
1002201000 10B  Lemon, peel                        0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1002206000 10B  Lime                               0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1002207000 10B  Lime, juice                        0.500000   2.000  1.000  P 4F43 
            Full comment: P 4F4338 
1002207001 10B  Lime, juice-babyfood               0.500000   2.000  1.000  P 4F43 
            Full comment: P 4F4338 
1003180000 10C  Grapefruit                         0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1003181000 10C  Grapefruit, juice                  0.500000   2.100  1.000  P 4F43 
            Full comment: P 4F4338 
1003307000 10C  Pummelo                            0.500000   1.000  1.000   
1100007000 11   Apple, fruit with peel             0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100008000 11   Apple, peeled fruit                0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100008001 11   Apple, peeled fruit-babyfood       0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100009000 11   Apple, dried                       0.200000   8.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100009001 11   Apple, dried-babyfood              0.200000   8.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100010000 11   Apple, juice                       0.200000   1.300  1.000  P 6F18 
            Full comment: P 6F1861 
1100010001 11   Apple, juice-babyfood              0.200000   1.300  1.000  P 6F18 
            Full comment: P 6F1861 
1100011000 11   Apple, sauce                       0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100011001 11   Apple, sauce-babyfood              0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100129000 11   Crabapple                          0.200000   1.000  1.000   
1100173500 11   Goji berry                         0.100000   1.000  1.000   
1100210000 11   Loquat                             0.200000   1.000  1.000   
1100266000 11   Pear                               0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
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1100266001 11   Pear-babyfood                      0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100267000 11   Pear, dried                        0.200000   6.250  1.000  P 6F18 
            Full comment: P 6F1861 
1100268000 11   Pear, juice                        0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100268001 11   Pear, juice-babyfood               0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100310000 11   Quince                             0.200000   1.000  1.000   
1201090000 12A  Cherry                             0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1201090001 12A  Cherry-babyfood                    0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1201091000 12A  Cherry, juice                      0.200000   1.500  1.000  P 2600 
            Full comment: P 260044 
1201091001 12A  Cherry, juice-babyfood             0.200000   1.500  1.000  P 2600 
            Full comment: P 260044 
1202012000 12B  Apricot                            0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202012001 12B  Apricot-babyfood                   0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202013000 12B  Apricot, dried                     0.200000   6.000  1.000  P 2600 
            Full comment: P 260044 
1202014000 12B  Apricot, juice                     0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202014001 12B  Apricot, juice-babyfood            0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202230000 12B  Nectarine                          0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202260000 12B  Peach                              0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202260001 12B  Peach-babyfood                     0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202261000 12B  Peach, dried                       0.200000   7.000  1.000  P 2600 
            Full comment: P 260044 
1202261001 12B  Peach, dried-babyfood              0.200000   7.000  1.000   
1202262000 12B  Peach, juice                       0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202262001 12B  Peach, juice-babyfood              0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1203285000 12C  Plum                               0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1203285001 12C  Plum-babyfood                      0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1203286000 12C  Plum, prune, fresh                 0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1203286001 12C  Plum, prune, fresh-babyfood        0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1203287000 12C  Plum, prune, dried                 0.200000   5.000  1.000  P 2600 
            Full comment: P 260044 
1203287001 12C  Plum, prune, dried-babyfood        0.200000   5.000  1.000   
1203288000 12C  Plum, prune, juice                 0.200000   1.400  1.000  P 2600 
            Full comment: P 260044 
1203288001 12C  Plum, prune, juice-babyfood        0.200000   1.400  1.000  P 2600 
            Full comment: P 260044 
1301055000 13A  Blackberry                         0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1301056000 13A  Blackberry, juice                  0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1301056001 13A  Blackberry, juice-babyfood         0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1301058000 13A  Boysenberry                        0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
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1301208000 13A  Loganberry                         0.200000   1.000  1.000   
1301320000 13A  Raspberry                          0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1301320001 13A  Raspberry-babyfood                 0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1301321000 13A  Raspberry, juice                   0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1301321001 13A  Raspberry, juice-babyfood          0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1302057000 13B  Blueberry                          0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1302057001 13B  Blueberry-babyfood                 0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1302136000 13B  Currant                            0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1302137000 13B  Currant, dried                     0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1302149000 13B  Elderberry                         0.200000   1.000  1.000   
1302174000 13B  Gooseberry                         0.200000   1.000  1.000   
1302191000 13B  Huckleberry                        0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1303227000 13C  Mulberry                           0.200000   1.000  1.000   
1304175000 13D  Grape                              0.200000   1.000  1.000  P 5F15 
            Full comment: P 5F1560 
1304176000 13D  Grape, juice                       0.200000   1.200  1.000  P 5F15 
            Full comment: P 5F1560 
1304176001 13D  Grape, juice-babyfood              0.200000   1.200  1.000  P 5F15 
            Full comment: P 5F1560 
1304179000 13D  Grape, wine and sherry             0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1304195000 13D  Kiwifruit, fuzzy                   0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2929 
1307130000 13G  Cranberry                          0.200000   1.000  1.000  P 0E24 
            Full comment: P 0E2421 
1307130001 13G  Cranberry-babyfood                 0.200000   1.000  1.000  P 0E24 
            Full comment: P 0E2421 
1307131000 13G  Cranberry, dried                   0.200000   1.000  1.000  P 0E24 
            Full comment: P 0E2421 
1307132000 13G  Cranberry, juice                   0.200000   1.100  1.000  P 0E24 
            Full comment: P 0E2421 
1307132001 13G  Cranberry, juice-babyfood          0.200000   1.100  1.000  P 0E24 
            Full comment: P 0E2421 
1307359000 13G  Strawberry                         0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1307359001 13G  Strawberry-babyfood                0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1307360000 13G  Strawberry, juice                  0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1307360001 13G  Strawberry, juice-babyfood         0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1400003000 14   Almond                             1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400003001 14   Almond-babyfood                    1.000000   1.000  1.000   
1400004000 14   Almond, oil                        1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400004001 14   Almond, oil-babyfood               1.000000   1.000  1.000   
1400059000 14   Brazil nut                         1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400068000 14   Butternut                          1.000000   1.000  1.000   
1400081000 14   Cashew                             1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400092000 14   Chestnut                           1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
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1400155000 14   Hazelnut                           1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400156000 14   Hazelnut, oil                      1.000000   1.000  1.000   
1400185000 14   Hickory nut                        1.000000   1.000  1.000   
1400213000 14   Macadamia nut                      1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400269000 14   Pecan                              1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400278000 14   Pine nut                           1.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1400282000 14   Pistachio                          1.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1400391000 14   Walnut                             1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1500025000 15   Barley, pearled barley            30.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
1500025001 15   Barley, pearled barley-babyfood   30.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
1500026000 15   Barley, flour                     30.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
1500026001 15   Barley, flour-babyfood            30.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
1500027000 15   Barley, bran                      30.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
1500065000 15   Buckwheat                         30.000000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500066000 15   Buckwheat, flour                  30.000000   1.000  1.000   
1500120000 15   Corn, field, flour                 5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500120001 15   Corn, field, flour-babyfood        5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500121000 15   Corn, field, meal                  5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500121001 15   Corn, field, meal-babyfood         5.000000   1.000  1.000   
1500122000 15   Corn, field, bran                  5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500123000 15   Corn, field, starch                5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500123001 15   Corn, field, starch-babyfood       5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500124000 15   Corn, field, syrup                 5.000000   1.500  1.000  P 8F36 
            Full comment: P 8F3673 
1500124001 15   Corn, field, syrup-babyfood        5.000000   1.500  1.000  P 8F36 
            Full comment: P 8F3673 
1500125000 15   Corn, field, oil                   5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500125001 15   Corn, field, oil-babyfood          5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500126000 15   Corn, pop                          0.100000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500127000 15   Corn, sweet                        3.500000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500127001 15   Corn, sweet-babyfood               3.500000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500226000 15   Millet, grain                     30.000000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500231000 15   Oat, bran                         30.000000   1.000  1.000  P 6E46 
            Full comment: P 6E4645 
1500232000 15   Oat, flour                        30.000000   1.000  1.000  P 6E46 
            Full comment: P 6E4645 
1500232001 15   Oat, flour-babyfood               30.000000   1.000  1.000  P 6E46 
            Full comment: P 6E4645 
1500233000 15   Oat, groats/rolled oats           30.000000   1.000  1.000  P 6E46 
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            Full comment: P 6E4645 
1500233001 15   Oat, groats/rolled oats-babyfood  30.000000   1.000  1.000  P 6E46 
            Full comment: P 6E4645 
1500323000 15   Rice, white                        0.100000   1.000  1.000   
1500323001 15   Rice, white-babyfood               0.100000   1.000  1.000   
1500324000 15   Rice, brown                        0.100000   1.000  1.000   
1500324001 15   Rice, brown-babyfood               0.100000   1.000  1.000   
1500325000 15   Rice, flour                        0.100000   1.000  1.000   
1500325001 15   Rice, flour-babyfood               0.100000   1.000  1.000   
1500326000 15   Rice, bran                         0.100000   1.000  1.000   
1500326001 15   Rice, bran-babyfood                0.100000   1.000  1.000   
1500328000 15   Rye, grain                        30.000000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500329000 15   Rye, flour                        30.000000   1.000  1.000   
1500344000 15   Sorghum, grain                    30.000000   1.000  1.000   
1500345000 15   Sorghum, syrup                    30.000000   1.000  1.000   
1500381000 15   Triticale, flour                  30.000000   1.000  1.000   
1500381001 15   Triticale, flour-babyfood         30.000000   1.000  1.000   
1500401000 15   Wheat, grain                      30.000000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500401001 15   Wheat, grain-babyfood             30.000000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500402000 15   Wheat, flour                      30.000000   1.000  1.000   
1500402001 15   Wheat, flour-babyfood             30.000000   1.000  1.000   
1500403000 15   Wheat, germ                       30.000000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500404000 15   Wheat, bran                       30.000000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500405000 15   Wild rice                          0.100000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1800002000 18   Alfalfa, seed                      0.500000   1.000  1.000   
1901028000 19A  Basil, fresh leaves                0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1901028001 19A  Basil, fresh leaves-babyfood       0.200000   1.000  1.000   
1901029000 19A  Basil, dried leaves                0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1901029001 19A  Basil, dried leaves-babyfood       0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1901102500 19A  Chive, dried leaves                0.200000   1.000  1.000   
1901118000 19A  Cilantro, leaves                   0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1901118001 19A  Cilantro, leaves-babyfood          0.200000   1.000  1.000   
1901144000 19A  Dillweed                           0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1901184000 19A  Herbs, other                       0.200000   1.000  1.000   
1901184001 19A  Herbs, other-babyfood              0.200000   1.000  1.000   
1901202000 19A  Lemongrass                         0.200000   1.000  1.000   
1901220000 19A  Marjoram                           0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1901220001 19A  Marjoram-babyfood                  0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1901249000 19A  Parsley, dried leaves              0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1901249001 19A  Parsley, dried leaves-babyfood     0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1901334000 19A  Savory                             0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1902105000 19B  Cinnamon                           7.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1902105001 19B  Cinnamon-babyfood                  7.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1902119000 19B  Coriander, seed                    7.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 



  

Page 208 of 227 
 

1902119001 19B  Coriander, seed-babyfood           7.000000   1.000  1.000   
1902143000 19B  Dill, seed                         7.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1902274000 19B  Pepper, black and white            7.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1902274001 19B  Pepper, black and white-babyfood   7.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1902354000 19B  Spices, other                      7.000000   1.000  1.000   
1902354001 19B  Spices, other-babyfood             7.000000   1.000  1.000   
2001163000 20A  Flax seed, oil                    40.000000   1.000  1.000  00ND00 
            Full comment: 00ND0025 (S18) 
2001319000 20A  Rapeseed, oil                     20.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
2001319001 20A  Rapeseed, oil-babyfood            20.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
2001336000 20A  Sesame, seed                      40.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
2001336001 20A  Sesame, seed-babyfood             40.000000   1.000  1.000   
2001337000 20A  Sesame, oil                       40.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
2001337001 20A  Sesame, oil-babyfood              40.000000   1.000  1.000   
2002330000 20B  Safflower, oil                    40.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
2002330001 20B  Safflower, oil-babyfood           40.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
2002364000 20B  Sunflower, seed                   40.000000   1.000  1.000  P 6F34 
            Full comment: P 6F3408 
2002365000 20B  Sunflower, oil                    40.000000   1.000  1.000  P 6F34 
            Full comment: P 6F3408 
2002365001 20B  Sunflower, oil-babyfood           40.000000   1.000  1.000  P 6F34 
            Full comment: P 6F3408 
2003114001 20C  Coconut, oil-babyfood              0.100000   1.000  1.000  P 2F26 
            Full comment: P 2F2680 
2003128000 20C  Cottonseed, oil                   40.000000   1.000  1.000   
2003128001 20C  Cottonseed, oil-babyfood          40.000000   1.000  1.000   
3100046000 31   Beef, meat byproducts              5.000000   1.000  1.000   
3100046001 31   Beef, meat byproducts-babyfood     5.000000   1.000  1.000   
3100048000 31   Beef, kidney                       5.000000   1.000  1.000  P 4F43 
            Full comment: P 4F4312 
3100049000 31   Beef, liver                        5.000000   1.000  1.000  P OF23 
            Full comment: P OF2329 
3100049001 31   Beef, liver-babyfood               5.000000   1.000  1.000  P OF23 
            Full comment: P OF2329 
3200170000 32   Goat, meat byproducts              5.000000   1.000  1.000   
3200172000 32   Goat, kidney                       5.000000   1.000  1.000   
3200173000 32   Goat, liver                        5.000000   1.000  1.000   
3400291000 34   Pork, skin                         5.000000   1.000  1.000   
3400292000 34   Pork, meat byproducts              5.000000   1.000  1.000   
3400292001 34   Pork, meat byproducts-babyfood     5.000000   1.000  1.000   
3400294000 34   Pork, kidney                       5.000000   1.000  1.000   
3400295000 34   Pork, liver                        5.000000   1.000  1.000  P 0F23 
            Full comment: P 0F2329 
3500340000 35   Sheep, meat byproducts             5.000000   1.000  1.000   
3500342000 35   Sheep, kidney                      5.000000   1.000  1.000   
3500343000 35   Sheep, liver                       5.000000   1.000  1.000   
4000093000 40   Chicken, meat                      0.100000   1.000  1.000  P 9F50 
            Full comment: P 9F5096 
4000093001 40   Chicken, meat-babyfood             0.100000   1.000  1.000  P 9F50 
            Full comment: P 9F5096 
4000094000 40   Chicken, liver                     1.000000   1.000  1.000  P 9F50 
            Full comment: P 9F5096 
4000095000 40   Chicken, meat byproducts           1.000000   1.000  1.000  P 9F50 
            Full comment: P 9F5096 
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4000095001 40   Chicken, meat byproducts-babyfoo   1.000000   1.000  1.000  P 9F50 
            Full comment: P 9F5096 
4000097000 40   Chicken, skin                      1.000000   1.000  1.000   
4000097001 40   Chicken, skin-babyfood             1.000000   1.000  1.000   
5000382000 50   Turkey, meat                       0.100000   1.000  1.000  P 0F23 
            Full comment: P 0F2329 
5000382001 50   Turkey, meat-babyfood              0.100000   1.000  1.000  P 0F23 
            Full comment: P 0F2329 
5000383000 50   Turkey, liver                      1.000000   1.000  1.000   
5000383001 50   Turkey, liver-babyfood             1.000000   1.000  1.000   
5000384000 50   Turkey, meat byproducts            1.000000   1.000  1.000  P 0F23 
            Full comment: P 0F2329 
5000384001 50   Turkey, meat byproducts-babyfood   1.000000   1.000  1.000  P 0F23 
            Full comment: P 0F2329 
5000386000 50   Turkey, skin                       1.000000   1.000  1.000   
5000386001 50   Turkey, skin-babyfood              1.000000   1.000  1.000   
6000301000 60   Poultry, other, meat               0.100000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
6000302000 60   Poultry, other, liver              1.000000   1.000  1.000   
6000303000 60   Poultry, other, meat byproducts    1.000000   1.000  1.000   
6000305000 60   Poultry, other, skin               1.000000   1.000  1.000   
7000145000 70   Egg, whole                         0.050000   1.000  1.000  P  9F5 
            Full comment: P  9F5096 
7000145001 70   Egg, whole-babyfood                0.050000   1.000  1.000  P  9F5 
            Full comment: P  9F5096 
7000146000 70   Egg, white                         0.050000   1.000  1.000  P  9F5 
            Full comment: P  9F5096 
7000146001 70   Egg, white (solids)-babyfood       0.050000   1.000  1.000   
7000147000 70   Egg, yolk                          0.050000   1.000  1.000  P  9F5 
            Full comment: P  9F5096 
7000147001 70   Egg, yolk-babyfood                 0.050000   1.000  1.000  P  9F5 
            Full comment: P  9F5096 
8000157000 80   Fish-freshwater finfish            0.250000   1.000  1.000  P 9F21 
            Full comment: P 9F2163 
8000158000 80   Fish-freshwater finfish, farm ra   0.250000   1.000  1.000  P 9F21 
            Full comment: P 9F2163 
8000159000 80   Fish-saltwater finfish, tuna       0.250000   1.000  1.000  P 9F21 
            Full comment: P 9F2163 
8000160000 80   Fish-saltwater finfish, other      0.250000   1.000  1.000  P 9F21 
            Full comment: P 9F2163 
8000161000 80   Fish-shellfish, crustacean         3.000000   1.000  1.000  P 3F29 
            Full comment: P 3F2956 
8000162000 80   Fish-shellfish, mollusc            3.000000   1.000  1.000  P 3F29 
            Full comment: P 3F2956 
8601000000 86A  Water, direct, all sources         0.159000   1.000  1.000   
8602000000 86B  Water, indirect, all sources       0.159000   1.000  1.000   
9500000500 O    Acai berry                         0.200000   1.000  1.000   
9500001000 O    Acerola                            0.200000   1.000  1.000   
9500001500 O    Agave                              0.500000   1.000  1.000   
9500016000 O    Artichoke, globe                   0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
9500019000 O    Asparagus                          0.500000   1.000  1.000  P 8E36 
            Full comment: P 8E3648 
9500019500 O    Atemoya                            0.200000   1.000  1.000   
9500020000 O    Avocado                            0.200000   1.000  1.000  P 8F20 
            Full comment: P 8F2021 
9500022000 O    Bamboo, shoots                     0.500000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
9500023000 O    Banana                             0.200000   1.000  1.000  P 9F22 
            Full comment: P 9F2223 
9500023001 O    Banana-babyfood                    0.200000   1.000  1.000  P 9F22 
            Full comment: P 9F2223 
9500024000 O    Banana, dried                      0.200000   3.900  1.000  P 9F22 
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            Full comment: P 9F2223 
9500024001 O    Banana, dried-babyfood             0.200000   3.900  1.000  P 9F22 
            Full comment: P 9F2223 
9500060000 O    Breadfruit                         0.200000   1.000  1.000  P 9E37 
            Full comment: P 9E3754 
9500073000 O    Cactus                             0.500000   1.000  1.000   
9500074000 O    Canistel                           0.200000   1.000  1.000   
9500077000 O    Carob                              0.200000   1.000  1.000   
9500089000 O    Cherimoya                          0.200000   1.000  1.000   
9500109000 O    Cocoa bean, chocolate              0.200000   1.000  1.000  P 0E38 
            Full comment: P 0E3857 
9500110000 O    Cocoa bean, powder                 0.200000   1.000  1.000  P 0E38 
            Full comment: P 0E3857 
9500111000 O    Coconut, meat                      0.100000   1.000  1.000  P 2F26 
            Full comment: P 2F2680 
9500111001 O    Coconut, meat-babyfood             0.100000   1.000  1.000  P 2F26 
            Full comment: P 2F2680 
9500112000 O    Coconut, dried                     0.100000   2.100  1.000  P 2F26 
            Full comment: P 2F2680 
9500113000 O    Coconut, milk                      0.100000   1.000  1.000  P 2F26 
            Full comment: P 2F2680 
9500114000 O    Coconut, oil                       0.100000   1.000  1.000  P 2F26 
            Full comment: P 2F2680 
9500115000 O    Coffee, roasted bean               1.000000   1.000  1.000  P 6E18 
            Full comment: P 6E1809 
9500116000 O    Coffee, instant                    1.000000   1.000  1.000  P 6E18 
            Full comment: P 6E1809 
9500141000 O    Date                               0.200000   1.000  1.000  P 9E37 
            Full comment: P 9E3754 
9500151000 O    Feijoa                             0.200000   1.000  1.000   
9500153000 O    Fig                                0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2929 
9500154000 O    Fig, dried                         0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2929 
9500177000 O    Grape, leaves                      0.200000   1.000  1.000   
9500178000 O    Grape, raisin                      0.200000   4.300  1.000  P 5F15 
            Full comment: P 5F1560 
9500183000 O    Guava                              0.200000   1.000  1.000  P 1E24 
            Full comment: P 1E2443 
9500183001 O    Guava-babyfood                     0.200000   1.000  1.000   
9500188000 O    Hop                                7.000000   1.000  1.000   
9500193000 O    Jackfruit                          0.200000   1.000  1.000   
9500209000 O    Longan                             0.200000   1.000  1.000   
9500211000 O    Lychee                             0.200000   1.000  1.000   
9500212000 O    Lychee, dried                      0.200000   1.850  1.000   
9500214000 O    Mamey apple                        0.200000   1.000  1.000   
9500215000 O    Mango                              0.200000   1.000  1.000  P 1E24 
            Full comment: P 1E2490 
9500215001 O    Mango-babyfood                     0.200000   1.000  1.000  P 1E24 
            Full comment: P 1E2490 
9500216000 O    Mango, dried                       0.200000   1.000  1.000  P 1E24 
            Full comment: P 1E2490 
9500217000 O    Mango, juice                       0.200000   1.000  1.000  P 1E24 
            Full comment: P 1E2490 
9500217001 O    Mango, juice-babyfood              0.200000   1.000  1.000  P 1E24 
            Full comment: P 1E2490 
9500235000 O    Olive                              0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2929 
9500236000 O    Olive, oil                         0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2929 
9500243000 O    Palm heart, leaves                 0.500000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
9500244000 O    Palm, oil                          0.100000   1.000  1.000  P 6H51 



  

Page 211 of 227 
 

            Full comment: P 6H5115 
9500244001 O    Palm, oil-babyfood                 0.100000   1.000  1.000  P 6H51 
            Full comment: P 6H5115 
9500245000 O    Papaya                             0.200000   1.000  1.000  P 1E24 
            Full comment: P 1E2443 
9500245001 O    Papaya-babyfood                    0.200000   1.000  1.000   
9500246000 O    Papaya, dried                      0.200000   1.800  1.000  P 1E24 
            Full comment: P 1E2443 
9500247000 O    Papaya, juice                      0.200000   1.500  1.000  P 1E24 
            Full comment: P 1E2443 
9500252000 O    Passionfruit                       0.200000   1.000  1.000  P 9E37 
            Full comment: P 9E3715 
9500252001 O    Passionfruit-babyfood              0.200000   1.000  1.000   
9500253000 O    Passionfruit, juice                0.200000   1.000  1.000  P 9E37 
            Full comment: P 9E3715 
9500253001 O    Passionfruit, juice-babyfood       0.200000   1.000  1.000   
9500254000 O    Pawpaw                             0.200000   1.000  1.000   
9500263000 O    Peanut                             0.100000   1.000  1.000  P 0F23 
            Full comment: P 0F2329 
9500264000 O    Peanut, butter                     0.100000   1.890  1.000   
9500265000 O    Peanut, oil                        0.100000   1.000  1.000  P 0F23 
            Full comment: P 0F2329 
9500275000 O    Peppermint                       200.000000   1.000  1.000   
9500276000 O    Peppermint, oil                  200.000000   1.000  1.000   
9500277000 O    Persimmon                          0.200000   1.000  1.000  P 9E37 
            Full comment: P 9E3754 
9500279000 O    Pineapple                          0.200000   1.000  1.000  P 2F26 
            Full comment: P 2F2634 
9500279001 O    Pineapple-babyfood                 0.200000   1.000  1.000  P 2F26 
            Full comment: P 2F2634 
9500280000 O    Pineapple, dried                   0.200000   5.000  1.000  P 2F26 
            Full comment: P 2F2634 
9500281000 O    Pineapple, juice                   0.200000   1.700  1.000  P 2F26 
            Full comment: P 2F2634 
9500281001 O    Pineapple, juice-babyfood          0.200000   1.700  1.000  P 2F26 
            Full comment: P 2F2634 
9500283000 O    Plantain                           0.200000   1.000  1.000  P 9F22 
            Full comment: P 9F2223 
9500284000 O    Plantain, dried                    0.200000   3.900  1.000  P 9F22 
            Full comment: P 9F2223 
9500289000 O    Pomegranate                        0.200000   1.000  1.000  P 1E39 
            Full comment: P 1E3978 
9500311000 O    Quinoa, grain                      5.000000   1.000  1.000   
9500333000 O    Sapote, Mamey                      0.200000   1.000  1.000   
9500346000 O    Soursop                            0.200000   1.000  1.000   
9500351000 O    Spanish lime                       0.200000   1.000  1.000   
9500352000 O    Spearmint                        200.000000   1.000  1.000   
9500353000 O    Spearmint, oil                   200.000000   1.000  1.000   
9500358000 O    Starfruit                          0.200000   1.000  1.000  P 6E34 
            Full comment: P 6E3424 
9500361000 O    Sugar apple                        0.200000   1.000  1.000   
9500362000 O    Sugarcane, sugar                   2.000000   1.000  1.000   
9500362001 O    Sugarcane, sugar-babyfood          2.000000   1.000  1.000   
9500363000 O    Sugarcane, molasses               30.000000   1.000  1.000  P 9H51 
            Full comment: P 9H5196 
9500363001 O    Sugarcane, molasses-babyfood      30.000000   1.000  1.000  P 9H51 
            Full comment: P 9H5196 
9500368000 O    Tamarind                           0.200000   1.000  1.000   
9500372000 O    Tea, dried                         1.000000   1.000  1.000  P 1H53 
            Full comment: P 1H5310 & 8H5568 
9500373000 O    Tea, instant                       7.000000   1.000  1.000  P 1H53 
            Full comment: P 1H5310 & 8H5568 
9500373500 O    Teff, flour                        5.000000   1.000  1.000   
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9500398000 O    Watercress                         0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 

 

Attachment 2: DEEM-FCID Chronic Exposure Estimates. 
 
US EPA                                                          Ver. 3.16, 03-08-d 
DEEM-FCID Chronic analysis for GLYPHOSATE                  NHANES 2003-2008 2-day 
Residue file name: C:\Users\tbloem\Documents\work\glyphosate\registration 
review\417300C.R08 
                                                 Adjustment factor #2 NOT used. 
Analysis Date 06-09-2016/10:40:23     Residue file dated: 06-09-2016/10:37:44 
COMMENT 1: THIS R98 FILE WAS GENERATED USING THE CONVERT TO R98 UTILITY VERSION 1.1.2. 
=============================================================================== 
                    Total exposure by population subgroup 
------------------------------------------------------------------------------- 
 
                                         Total Exposure 
                                         --------------- 
          Population                         mg/kg              
           Subgroup                       body wt/day                    
--------------------------------------   -------------        
Total US Population                         0.091530                  
Hispanic                                    0.094838                  
Non-Hisp-White                              0.091452                  
Non-Hisp-Black                              0.086606                  
Non-Hisp-Other                              0.095659                  
Nursing Infants                             0.072309               
Non-Nursing Infants                         0.174388                 
Female 13+ PREG                             0.076716                  
Children 1-6                                0.218895                 
Children 7-12                               0.139417                 
Male 13-19                                  0.097324                  
Female 13-19/NP                             0.082295                  
Male 20+                                    0.077524                 
Female 20+/NP                               0.064402                  
Seniors 55+                                 0.061294               
All Infants                                 0.142873                 
Female 13-50                                0.070729                 
Children 1-2                                0.230916                 
Children 3-5                                0.214174                
Children 6-12                               0.149290                
Youth 13-19                                 0.089645                  
Adults 20-49                                0.076405                  
Adults 50-99                                0.062993                  
Female 13-49                                0.071066                  
 
------------------------------------------------------------------------------- 
Note: The reference dose (RfD) and percent of RfD have been removed from this file because these are based on non-cancer endpoints and non-
cancer endpoints are not the focus of this SAP. 
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Appendix F 
 

Genotoxicity Studies with Glyphosate Based Formulations  

 

While the focus of this analysis to determine the genotoxic potential of glyphosate, the agency 
has identified numerous studies conducted with glyphosate-based formulations that contain 
various concentrations of the glyphosate as well as other components of the end use products and 
are presented in Tables F.1-F.5.  
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Table F.1.  In vitro Test for Gene Mutations in Bacteria: Glyphosate Formulations. 
Test/Endpoint Test System Concentrations Test Material/ 

Concentration 
Results Reference Comments 

Bacterial Reverse 
Mutation  

S. typhimurium TA1535, 
TA1537, TA1538, TA98 
and TA100; E. coli WP2 
uvrA pKM101 ± S9 

1.6-5000 µg/plate 
± S9 (plate 
incorporation) 

ICIA 0224 57.6% 
in water 

Negative ± 
S9 

Callander (1988)   

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, 
TA1537; E. coli WP2P 
and uvrA ± S9 

100-5000 µg/plate 
±S9 plate 
incorporation & 
pre-incubation 
protocols 

TMSC (tri-
methyl-sulfonium 
chloride) 95% 
purity 

Negative ± 
S9 

Callander (1993)  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA102, TA1535, 
and TA1537 ± S9 

26, 43, 72, 120, 
200 μg/plate 

Glyphosate liquid 
formulation (480 
g/L 
isopropylamine 
salt) 

Negative ± 
S9 

Camolesi (2009)1  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA102, TA1535, 
and TA1537 ± S9 

26, 43, 72, 120, 
200 μg/plate 

MON 77280 
equivalent of 
glyphosate acid:  
495 g/L 

Negative ± 
S9 

Camolesi (2010) 

 
 

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA102, TA1535, 
and TA1537 ± S9 

0.2-2000 μg/plate MON 76190 
53.2% glyphosate 

Negative ± 
S9 

Catoyra (2009)1  

Bacterial Reverse 
Mutation  

S. typhimurium TA97a, 
TA98, TA100 and 
TA102± S9 

2 μg/plate (toxic) Perzocyd 10 SL 
formulation 

Negative ± 
S9 

Chruscielska et 
al. (2000) 

  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA102, TA1535, 
and TA1537 ± S9 

0.03-3.0 μL/plate MON 8080 
(87.6%) 

Negative ± 
S9 

Flowers (1981)  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA102, TA1535, 
and TA1537 ± S9 

3.16-1000 
μg/plate 

TROP M 
(Glyphosate 480); 
35.84% purity 
based on acid, 
48.46% pure 
based on IPA salt 

Negative ± 
S9 

Flügge (2010a)1  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA102, TA1535, 
and TA1537 ± S9 

0.316-100 Glyphosate 757 
g/kg granular 
formulation 
(76.1% 

Negative ± 
S9 

Flügge (2010d)1  
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Table F.1.  In vitro Test for Gene Mutations in Bacteria: Glyphosate Formulations. 
Test/Endpoint Test System Concentrations Test Material/ 

Concentration 
Results Reference Comments 

monoammonium 
glyphosate salt) 

Bacterial Reverse 
Mutation  

S. typhimurium TA97a, 
TA98, TA100, and 
TA1535 ± S9 

1-5000 μg/plate Roundup WG 
784 g/kg 
ammonium salt 
equivalent 

Negative ± 
S9 

Gava (1998)  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, 
TA1537± S9 

50-5000 μg/plate Rodeo® 
(containing IPA 
salt and water 
only); 40% 
glyphosate (acid 
equivalent) 

Negative ± 
S9 

Kier et al., 
(1992) 

 

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
± S9 

5-500 μg/plate  
(-S9)/ 15-1500 
μg/plate (+S9) 

MON 2139 
(Roundup®) 31% 
Glyphosate (acid 
equivalent) 

Negative ± 
S9 

Kier et al., 
(1992) 

Cytotoxic at top 
concentrations 

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
± S9 

5-500 μg/plate  
(-S9)/ 15-1500 
μg/plate (+S9) 

MON 14445 
(Direct®); 75% 
Glyphosate (acid 
equivalent) 

Negative ± 
S9 

Kier et al., 
(1992) 

Cytotoxic at the top 
concentrations, 
occasionally at lower 
concentrations 

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
± S9 

0.2-2000 μg/plate MON 79672 
(Roundup 
Ultramax); 74.7% 
monoammonium 
glyphosate salt; 
68.2% glyphosate 

Negative ± 
S9 

Lope (2008)1  

Bacterial Reverse 
Mutation  

S. typhimurium TA1535, 
TA1537, TA1538, TA98 
and TA100 ± S9 

0.617-50 μL/plate 
± S9  

SC-0224, 19.2% 
purity 

Negative ± 
S9 

Majeska (1982)   

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
and E. coli WP2 uvrA ± 
S9 

TA strains: 10 - 
5000 μg/plate 
(+S9); 3.33-3330 
μg/plate (-S9); E. 
coli: 33.3-5000 
μg/plate (+/- S9) 

MON 78239 
36.6% glyphosate 
(44.9% potassium 
salt of glyphosate)  

Negative Mecchi (2003a) Increase in revertants 
seen in TA98 and 
TA1535 -S9 on first 
trial, not conc-dep; 
however no increase in 
revertants seen in repeat 
in those strains; overall 
negative.  
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Table F.1.  In vitro Test for Gene Mutations in Bacteria: Glyphosate Formulations. 
Test/Endpoint Test System Concentrations Test Material/ 

Concentration 
Results Reference Comments 

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
and E. coli WP2 uvrA ± 
S9 

TA strains: 3.33-
3330 μg/plate 
(+S9); 1.0-1000 
μg/plate (-S9); E. 
coli: 33.3-5000 
μg/plate (+/- S9) 

MON 78634 
65.2% w/w 
glyphosate 
(71.8% w/w as 
monoammonium 
salt of glyphosate) 

Negative Mecchi (2003b)  

Bacterial Reverse 
Mutation  

S. typhimurium TA 98, 
TA100, TA1535, TA1537 
and E. coli WP2 uvrA ± 
S9 

10 - 5000 μg/plate 
(+/-S9) 

MON 79864 
38.7% glyphosate 
acid (wt %) 

Negative Mecchi (2008a) Inhibited growth seen at 
≥2000 -S9 

Bacterial Reverse 
Mutation  

S. typhimurium TA 98, 
TA100, TA1535, TA1537 
and E. coli WP2 uvrA ± 
S9 

33.3-5000  
μg/plate 

MON 76313 
30.9% glyphosate 
acid 

Negative Mecchi (2008b)  

Bacterial Reverse 
Mutation  

S. typhimurium TA 98, 
TA100, TA1535, TA1537 
and E. coli WP2 uvrA ± 
S9 

10-5000 μg/plate 
(+/-S9) 

MON 76171 
31.1% glyphosate 

Negative Mecchi (2008c)1  

Bacterial Reverse 
Mutation  

S. typhimurium TA 98, 
TA100, TA1535, TA1537 
and E. coli WP2 uvrA ± 
S9 

10-5000 μg/plate 
(+/-S9) 

MON 79991 
71.6% glyphosate 
acid 

Negative Mecchi (2009a)  

Bacterial Reverse 
Mutation  

S. typhimurium TA 98, 
TA100, TA1535, TA1537 
and E. coli WP2 uvrA ± 
S9 

10-5000 μg/plate 
(+/-S9) 

MON 76138 
38.5% glyphosate 

Negative Mecchi (2009b)1  

Bacterial Reverse 
Mutation  

S. typhimurium TA97a, 
TA98, TA100, and 
TA1535 ± S9 

1-5000 μg/plate MON 77280 
646.4 g/L salt 
equivalent 

Negative Perina (1998)  
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Table F.1.  In vitro Test for Gene Mutations in Bacteria: Glyphosate Formulations. 
Test/Endpoint Test System Concentrations Test Material/ 

Concentration 
Results Reference Comments 

Bacterial Reverse 
Mutation  

S. typhimurium TA98 and 
TA100 ± S9 

0-1440 μg/plate 
(calculated as 
glyphosate IPA 
salt) 

Roundup,  480 
g/L 
glyphosate 
isopropylamine 
salt  

Negative –
S9, 
Equivocal 
+S9 

Rank et al. 
(1993) 

Stat significant increase 
at 360 μg/plate for TA98 
(-S9) and 720 μg/plate 
for TA100 (+S9).  Not 
significant at higher 
concentrations and were 
not replicated. Effects 
occurred at close to toxic 
levels. 

Bacterial Reverse 
Mutation  

S. typhimurium  TA98, 
TA100, TA102, TA1535, 
and TA1537 ± S9 

500-5000 
μg/plate;  

495 g/L 
glyphosate 
isopropylamine 
salt; 371.0 g/L 
(equivalent of 
glyphosate acid)  

Negative ± 
S9 

Silvino (2011)  

Bacterial Reverse 
Mutation  

S. typhimurium  TA98, 
TA100, TA102, TA1535, 
and TA1537 ± S9 

1.5-5000 μg/plate MON 8709 
495 g/L 
glyphosate 
isopropylamine 
salt; 371.0 g/L 
(equivalent of 
glyphosate acid) 

Negative ± 
S9 

Silvino (2011)  

Bacterial Reverse 
Mutation  

S. typhimurium  TA98, 
TA100, TA102, TA1535, 
and TA1537 ± S9 

15-5000 μg/plate MON 76313 
468 g/L 
glyphosate 
isopropylamine 
salt (351 g/L 
glyphosate acid 
equivalent) 

Negative ± 
S9 

Silvino (2012) Cytotoxic at 5000 
µg/plate for some strains 

Bacterial Reverse 
Mutation  

S. typhimurium TA97a, 
TA98, TA100 and 
TA1535 ± S9 

1-5000 μg/plate Glifos 
formulation 
(glyphosate 
isopropylammoni
um salt , Berol 
907 and water) 

Negative ± 
S9 

Vargas (1996) Cytotoxic at the two 
upper concentrations 
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Table F.1.  In vitro Test for Gene Mutations in Bacteria: Glyphosate Formulations. 
Test/Endpoint Test System Concentrations Test Material/ 

Concentration 
Results Reference Comments 

Bacterial Reverse 
Mutation  

S. typhimurium   TA98, 
TA100, TA102, TA1535, 
TA1537± S9 

3.16-316 µg/plate FSG 3090-H1 
360 g/L  

Negative ± 
S9 

Uhde (2004)1  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100 ± S9 

0.01-100 µg/plate 64% (glyphosate 
Isopropylammoni
um salt) 

Negative ± 
S9 

Wang et al. 
(1993) 

  

Bacterial Reverse 
Mutation  

S. typhimurium TA98, 
TA100, TA1535, TA1537 
and E. coli WP2 uvrA ± 
S9 

All strains: 33.3-
5000 μg/plate 
(+S9); 10-3330 
μg/plate (-S9) 

MON 78910 
30.3% glyphosate 
acid 

Negative ± 
S9 

Xu (2006)  
 

Cytotoxic ≥1000 
μg/plate (-S9) 

1 Study was cited in Kier and Kirkland (2013).  Supplementary information about the study was provided online including test guideline, test material purity, 
control chemicals and summary data tables. 
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Table F.2.  In Vitro Tests for Chromosome Damage in Mammalian Cells- Glyphosate Formulations 
Test/Endpoint Test System Concentrations Test Material/ 

Concentration 
Results Reference Comments 

In vitro 
Chromosomal 
Aberration using 
fluorescent in 
situ 
hybridization 
(FISH) 

Bovine lymphocytes  
(from two 6-8 month old 
calves) 
-whole chromosome (1) 
painting probe   
 
 

28-1120 µM 
 
24 h exposure 

62% 
Isopropylamine 
salt of glyphosate 
(38% inert 
ingredients) 

Negative. 
 
 

Holeckova 
(2006) 

Small but significant 
increase in polyploidy 
seen at 56µM  
No positive control 
reported. 
 

In vitro 
Cytokinesis 
Block 
Micronucleus 
Assay  
(with FISH 
analysis) 

TR146 cells (human-
derived buccal 
epithelial 
cell line) 

0, 10, 15 and 20 
mg/L; 
20 minute 
exposure. 

Roundup Ultra 
Max (450 g/l 
glyphosate acid) 

Positive 
 
Increase in 
MN at all 
test 
concentratio
ns 

Koller et al. 
(2012) 

No apoptosis observed at 
any conc.  
 
Necrosis reported at 20 
mg/L.  
 
Increase in NB and NPB 
seen at all concentrations 
 

MI= mitotic index. FISH= fluorescent in situ hybridization, MN= micronuclei; NB= nuclear buds; NPB= nucleoplasmic bridges. 
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Table F.3.  In Vivo Tests for Chromosomal Aberrations in Mammals- Glyphosate Formulations. 
Test/Endpoint Test System Route of 

Administration 
Doses Test Material 

Purity 
Results Reference Comments 

        
Bone Marrow 
Chromosomal 
Aberration  

Swiss albino mice 
(males only) 
Vehicle: DMSO 

Intraperitoneal 
injection; 
sampling 24, 48 
and 72 h 

0, 25 and 50 
mg/kg 
(5/dose) 

Roundup 
(>41% 
isopropylamine 
glyphosate) 

Positive 
 
Increase in MN 
at all time points 
at both doses  

Prasad et al. 
(2009) 

Significant decrease 
in mitotic index seen 
at all doses and time 
points 

Bone Marrow 
Chromosomal 
Aberration 

C57BL mice  
(males only) 
Vehicle: water 

Oral 
administration; 
sampling 6, 24, 
48, 72, 96 and 
120 h 

0.05, 0.01, 
0.5 and 
1.0%  
(8/dose) 

Roundup Negative Dimitrov et al. 
(2006) 

 

Bone Marrow 
Chromosomal 
Aberration  

New Zealand white 
rabbits 
(males only) 
Vehicle:  

Drinking water 
for 60 days 
 

0, 750 ppm 
(5/dose) 

Roundup Positive Helal and 
Moussa (2005) 

 

BM= bone marrow, SC= spermatocyte. 
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Table F.4.  In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Formulations. 
Test/Endpoint Test System Route of 

Administration 
Doses Test 

Material 
Purity 

Results Reference Comments 

Bone Marrow 
Micronucleus 
Test 

Swiss CD1 mice 
(males only) 

Intraperitoneal 
injection; 2 
injections of half 
the dosage of 
135 mg/kg 24 h 
apart; sampling 
at 6 and 24 h 

0, 450 mg/kg 
roundup, equiv. 
to 135 kg 
glyphosate 
(3/dose) 
 

Roundup, 
30.4% 
glyphosate 

Positive  
  
 

Bolognesi et 
al. (1997) 

Stat significant  
increase in MN 
at 6 and 24 h 

Bone Marrow 
Micronucleus 
Test 

C3H mice 
(males only) 
Vehicle: water 

Intraperitoneal 
Injection  
(single 
treatment); 
sampling after 
24, 48 and 72 h 
 

0, 90 mg/kg Not 
reported 

Negative  Chruscielska et 
al. (2000) 

 

Bone Marrow 
Micronucleus 
Test 

Swiss mice 
(males and females) 
Vehicle: water 

Intraperitoneal 
Injection 
(2 treatments, 24 
h apart); 
sampling after 24 
h (last treatment) 

0, 50, 100 and 
200 mg/kg 
 

480g/L 
Isopropyla
mine salt of 
glyphosate 

Negative Grisolia (2002)  

Bone Marrow 
Micronucleus 
Test 

CD-1 mice 
(males and females) 

Intraperitoneal 
injection; 
sampling 24, 48 
and 72 h 

0, 140, 280, and 
555 mg/kg 

Roundup 
(31% 
glyphosate 
salt) 

Negative Kier (1992) Some deaths observed 
at high dose (HD), 
↓PCE/NCE ratio at 
HD at 48 h in males.  

Bone Marrow 
Micronucleus 
Test 

Swiss albino mice 
(males and females) 

Intraperitoneal 
Injection 
(2 treatments, 24 
h apart); 
sampling after 24 
h (last treatment) 

0, 212.5, 425 and 
637.5 mg/kg 

MON 
77280 
646.4 g/L 
glyphosate 
salt 
equivalent 

Negative  Monma (1998) Doses tested 
corresponded to 25%, 
50% and 75% LD50 
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Table F.4.  In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Formulations. 
Test/Endpoint Test System Route of 

Administration 
Doses Test 

Material 
Purity 

Results Reference Comments 

Bone Marrow 
Micronucleus 
Test 

NMRI-Bom mice 
 

Intraperitoneal 
Injection (single 
treatment); 
sampling after 24 
h  
 

0, 133 and 200 
mg/kg 
(4/sex/dose) 

Roundup,  
480 g 
glyphosate 
isopropyla
mine salt 
per liter 

Negative Rank et al. 
(1993) 

BM toxicity indicated 
by %PCE decreased 
at 200 mg/kg  

Bone Marrow 
Micronucleus 
Test 

Swiss albino mice 
(males only2) 
Vehicle: water 

Oral gavage (two 
treatments, 24 h 
apart); sampled 
at 18 and 24 h 
after last dose 

0, 2000 mg/kg MON 
8709494.7 
g/L salt of 
isopropyla
mine (371.0 
glyphosate 
acid) 

Negative Claro (2011) OECD 474 Guideline 
No significant signs 
of toxicity observed 
in main study. 

Bone Marrow 
Micronucleus 
Test 

C57BL mice  
(males only) 
Vehicle: water 

Oral 
administration; 
sampling 6, 24, 
48, 72, 96 and 
120 h 

0.05, 0.01, 0.5 
and 1.0%  
(1%=1080 
mg/kg) 
(8/dose) 

Roundup Negative Dimitrov et al. 
(2006) 

Toxicity seen in 1.0% 
dose group  

Bone Marrow 
Micronucleus 
Test 

Crl:CD-1(ICR) BR 
mice 
(males only2) 
Vehicle: water 

Oral gavage 
(single 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, and 
2000 (mg/kg) 
(5/dose) 

MON 
78239 
(36.6% 
glyphosate) 

Negative Erexson 
(2003a) 

EPA Guideline (84-2) 
No significant signs 
of toxicity observed 
in main study. 

Bone Marrow 
Micronucleus 
Test 

Crl:CD-1(ICR) BR 
mice 
(males only2) 
Vehicle: water 

Oral gavage 
(single 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, and 
2000 (mg/kg) 
(5/dose) 

MON 
78634 
(65.2% 
glyphosate) 

Negative Erexson 
(2003b) 

EPA Guideline (84-2) 
No significant signs 
of toxicity observed 
in main study. 
 

Bone Marrow 
Micronucleus 
Test 

Crl:CD-1(ICR) BR 
mice 
(males only2) 
Vehicle: water 

Oral gavage 
(single 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, and 
2000 (mg/kg) 
(5/dose) 

MON 
78910 
(30.3% 
glyphosate) 

Negative Erexson (2006) EPA Guideline (84-2) 
No significant signs 
of toxicity observed 
in main study. 
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Table F.4.  In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Formulations. 
Test/Endpoint Test System Route of 

Administration 
Doses Test 

Material 
Purity 

Results Reference Comments 

Bone Marrow 
Micronucleus 
Test 

NMRI mice 
(males and females) 
Vehicle: 0.8% 
hydroxypropylmethyl
cellulose 

Oral gavage 
(single 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, and 
2000 mg/kg 
(5/sex/dose) 

TROP M 
(Glyphosate 
480); 358.4 
g/L 
glyphosate 
acid; 483.6 
g/L IPA salt 

Negative Flügge 
(2010c)1 

OECD Guideline 474 
No significant signs 
of toxicity observed 
in main study.   

Bone Marrow 
Micronucleus 
Test 

Swiss mice 
(males only2) 
Vehicle: water 

Oral gavage  
(2 treatments, 24 
h apart); 
sampling after 24 
h (last treatment) 

0, 2000 mg/kg 
(6/dose) 

A17035A 
289.7 g/L 
glyphosate 

Negative Negro Silva 
(2009)1 

OECD Guideline 474 
No significant signs 
of toxicity observed 
in main study.   

Bone Marrow 
Micronucleus 
Test 

Swiss mice 
(males only2) 
Vehicle: water 

Oral gavage  
(2 treatments, 24 
h apart); 
sampling after 24 
h (last treatment) 

0, 2000 mg/kg 
(6/dose) 

Glyphosate 
SL (499.35 
g/L 
glyphosate) 

Negative Negro Silva 
(2011)1 

OECD Guideline 474 
No significant signs 
of toxicity observed 
in main study 

Bone Marrow 
Micronucleus 
Test 

Hsd:CD-1(ICR) mice 
(males only2) 
Vehicle: water 

Oral gavage 
(single 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, and 
2000 (mg/kg) 
(5/dose) 

MON 
79864 
(38.7% 
glyphosate) 

Negative # Xu (2008a) EPA Guideline (84-2) 
/OECD 474 
No significant signs 
of toxicity observed 
in main study. 
 

Bone Marrow 
Micronucleus 
Test 

CD-1(ICR)BR mice 
(males only2) 
Vehicle: water 

Oral gavage 
(single 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, and 
2000 (mg/kg) 
(5/dose) 

MON 
76171 
(31.1% 
glyphosate) 

Negative  Xu (2008b) 

 
EPA Guideline (84-2) 
/OECD 474 
No significant signs 
of toxicity observed 
in main study. 

Bone Marrow 
Micronucleus 
Test 

CD-1(ICR)BR mice 
(males only2) 
Vehicle: water 

Oral gavage 
(single 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, and 
2000 (mg/kg) 
(5/dose) 

MON 
79991 
 (71.6% 
glyphosate) 

Negative Xu (2009a) EPA Guideline (84-2) 
/OECD 474 
No significant signs 
of toxicity observed 
in main study. 
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Table F.4.  In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Formulations. 
Test/Endpoint Test System Route of 

Administration 
Doses Test 

Material 
Purity 

Results Reference Comments 

Bone Marrow 
Micronucleus 
Test 

CD-1(ICR)BR mice 
(males only2) 
Vehicle: water 

Oral gavage 
(single 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, and 
2000 (mg/kg) 
(5/dose) 

MON 
76138 
(38.5% 
glyphosate) 

Negative Xu (2009b)1 EPA Guideline (84-2) 
/OECD 474 
No significant signs 
of toxicity observed 
in main study. 

Bone Marrow 
Micronucleus 
Test 

Hsd:CD-1(ICR)BR 
mice 
(males only2) 
Vehicle: water 

Oral gavage 
(single 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, and 
2000 (mg/kg) 
(5/dose) 

MON 
76313 
(30.9% 
glyphosate) 

Negative Xu (2009c)1 EPA Guideline (84-2) 
/OECD 474 
No significant signs 
of toxicity observed 
in main study. 

Bone Marrow 
Micronucleus 
Test 

CD rats 
(males and females) 
Vehicle: 0.8% 
hydroxypropylmethyl
cellulose 

Oral gavage 
(single 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, and 
2000 mg/kg 
(5/sex/dose) 

757 g/kg 
granular 
formulation 
(69.1% 
glyphosate 
acid) 

Negative Flügge 
(2010e)1 

OECD Guideline 474 
No significant signs 
of toxicity observed 
in main study 

1 Study was cited in Kier and Kirkland (2013).  Supplementary information about the study was provided online including test guideline, test material purity, 
control chemicals and summary data tables. 
2 Only males tested; report indicated that there were no difference between sexes seen in range finding study. 
BM= bone marrow, CA= chromosomal aberrations, MN= micronucleated erythrocytes, NCE= normochromatic erythrocytes, PCE=polychromatic erythrocytes.
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  Table F.5.  Other Assays for Detecting DNA Damage- Glyphosate Formulations. 
Test/Endpoint Test System Route of 

Administration 
Doses/ 
Concentrations 

Test Material/ 
Concentration 

Results Reference Comments 

Bacterial SOS 
Chromotest 

Escherichia coli PQ37 
strain 

NA (in vitro) 0.25µg/sample Roundup BIO 
formulation; 

Positive Raipulis et al. 
(2009) 

 

DNA Adducts 
32P-
postlabeling 

Swiss CD1 mice 
(males and females) 
Liver and kidney  
evaluated 

Intraperitoneal 
injection  

0, 400, 500 and 
600 mg/kg, 
corresponding 
to 122, 152 and 
182 mg/kg 
glyphosate salt 

Roundup 
(30.4% 
isopropylammo
nium salt of 
glyphosate) 

Positive 
(liver and 
kidney) 

Peluso et al. 
(1998) 

 

DNA oxidative 
damage:  
8-OHdG 
formation 

Swiss CD-1 mice 
(males) 
liver and kidney 
evaluated 

Intraperitoneal 
injection (single 
dose); sampling 
4 and 24 h after 
injection 

900 mg/kg 
corresponding 
to 270 mg/kg 
glyphosate 
(3/dose) 

900 mg/kg 
corresponding 
to 270 mg/kg 
glyphosate 

Kidney: 
positive at 
8 and 24  h 
 
Liver:  
negative 

Bolognesi et 
al. (1997) 

 

Single-cell gel 
electrophoresis 
(SCGE) assays- 
COMET assay 

TR146 cells 
(human-derived 
buccal epithelial 
cell line). Alkaline 
conditions 

NA (in vitro)  Roundup Ultra 
Max (450 g/l 
glyphosate acid) 

Induced 
DNA 
migration  
at >20 
mg/L 

Koller et al. 
(2012) 

Also measured 
multiple cellular 
integrity parameters to 
assess cytotoxicity.  
Formulation was more 
toxic than technical.   
Significant increase in 
LDHe at all 
concentrations tested.  
Cytotoxic ≥ 60 mg/L 

Sister 
Chromatid 
Exchange 
(SCE) 

Bovine lymphocytes 
 

NA (in vitro) 28 - 1112 µM;; 
±S9;  sampling 
at 24 and 48 h 
 

62% 
Isopropylamine 
salt of 
glyphosate 

Positive Sivikova & 
Dianovsky 
(2006) 
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  Table F.5.  Other Assays for Detecting DNA Damage- Glyphosate Formulations. 
Test/Endpoint Test System Route of 

Administration 
Doses/ 
Concentrations 

Test Material/ 
Concentration 

Results Reference Comments 

Sister 
Chromatid 
Exchange 
(SCE) 

Human lymphocytes 
(2 donors) 

NA (in vitro) 250, 2500 and 
25000 µg/mL 

Roundup; 
Isopropylamine 
salt of 
glyphosate 
(purity not 
stated) 
 
 

Stat. 
significant 
increase  
(p<0.001) 
at 250 
µg/mL in 
both 
donors, 
and in one 
donor at 
2500 
µg/mL 

Vigfusson and 
Vyse (1980) 

No growth seen at 
highest concentration 
(25 mg/mL) 

Sister 
Chromatid 
Exchange 
(SCE) 

Human lymphocytes 
 

NA (in vitro) -S9: 0, 0.1 and 
0.33 mg/mL; 72 
h exposure 

Roundup, 
30.4% 
glyphosate  

Positive  
 
 
 

Bolognesi et 
al. (1997)  

Stat significant 
increase in SCE/cell 
at ≥ 0.1 mg/mL 

Alkaline 
elution assay- 
DNA single 
strand breaks 

Swiss CD-1 mice 
(males) 
liver and kidney 
evaluated 

Intraperitoneal 
injection (single 
dose); sampling 
4 and 24 h after 
injection 

900 mg/kg 
corresponding 
to 270 mg/kg 
glyphosate 
(3/dose) 

900 mg/kg 
corresponding 
to 270 mg/kg 
glyphosate 

Positive 
(Increased 
elution 
rate) at 4 
hours in 
liver and 
kidney  
 
At 24 h, 
returned to 
control 
levels 

Bolognesi et 
al. (1997) 

Return to control 
values at 24 h may 
indicate DNA repair 
or reflect rapid 
elimination of 
compound 

h= hour, NA= not applicable, SCE= sister chromatid exchange, LDHe= extracellular lactate dehydrogenase 
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Appendix G 
 
The following studies were considered during the systematic review, but were excluded from the analysis. 
 
Amer S.M. et al (2006).  In vitro and in vivo evaluation of the genotoxicity of the herbicide glyphosate in mice.  Bulletin of the 
National Research Centre (Cairo) 31 (5): 427-446. 
 
Aboukila, R.S. et al. (2014). Cytogenetic Study on the Effect of Bentazon and Glyphosate Herbicide on Mice.  Alexandria Journal of 
Veterinary Sciences, 41: 95-101.  
 
Majeska (1982d) MRID 00126616 

Majeska (1982e) MRID 00126614 

Majeska (1982f) MRID 00126615 

 



Glyphosate: Full Bibliography of Submitted Studies (Organized by Guideline Number) 

61-1       Chemical Identity 

MRID Citation Reference 

  

27400 Monsanto Company (19??) The Name, Chemical Identity, Physical Com- position of the Plant 

Growth Regulator Chemical: ?Polaris|. (Unpublished study received May 26, 1976 under 524-

EX-18; CDL: 225081-A) 

37835 Monsanto Company (1972) The Name, Chemical Identity, Physical Composition of the 

Pesticide Chemical: (Roundup). Includes method entitled: The determination of N-

Phosphonomethylglycine via secondary Amine-Nitrite complex. (Unpublished study received 

Sep 26, 1975 under 6G1679; CDL:096483-A) 

39226 Monsanto Company (19??) Product Chemistry; Roundup. (Unpublished study received Apr 

15, 1980 under NB 80/1; submitted by state of Nebraska for Monsanto Co., Washington, D.C.; 

CDL:24224-A) 

44421 Monsanto Company (1972) The Name, Chemical Identity, Physical Composition of the 

Pesticide Chemical: ?Roundup|. Includes un- dated method entitled: The Determination of N-

Phosphonomethyl- glyime via secondary amine-nitrite complex. (Unpublished study received 

on unknown date under 5G1523; CDL:094036-A) 

44670 Althaus, R.E.; Howe, G.L. (1965) The Name, Chemical Identity, Physical Composition of the 

Pesticide Chemical: ?Roundup|. (Un- published study received Sep 30, 1965 under 524-157; 

submitted by Monsanto Co., Washington, D.C.; CDL:100754-A) 

48280 Monsanto Company (19??) The Name, Chemical Identity, Physical Composition of the 

Pesticide Chemical: ?Roundup|. (Unpublished study received on unknown date under 524-EX-

21; CDL:223373-A) 

51977 Monsanto Company (1976) The Name, Chemical Identity, Physical Com- position of the 

Pesticide: ?Roundup|. Rev. (Unpublished study received Jun 3, 1976 under 524-308; 

CDL:096177-A) 

60971 Monsanto Company (1972?) Technical Chemical Number 2. (Unpub- lished study received 

Oct 27, 1980 under 524-341; CDL:243596-B) 

60972 Monsanto Company (19??) Formulated Product. (Unpublished study received Oct 27, 1980 

under 524-341; CDL:243596-C) 

60973 Monsanto Company (19??) Formulated Product Used in the Emulsifiable Concentrate. 

(Unpublished study received Oct 27, 1980 under 524-341; CDL:243596-D) 

61548 Monsanto Company (19??) Chemistry: CP-70139. (Unpublished study received on unknown 

date under 524-EX-24; CDL:095345-A) 

64817 Monsanto Company (19??) Product Chemistry: ?Roundup|. (Unpublished study received Mar 

14, 1980 under KS 80/03; submitted by state of Kansas for Monsanto; CDL:242061-A) 

67037 Monsanto Company (1972) The Name, Chemical Identity, Physical Composition of the 

Pesticide Chemical: ?Roundup|. (Unpublished study received Jan 30, 1973 under 524-308; 

CDL:008460-A) 

72223 Conkin, R.A. (1979) Confidential Statement of Formula: Shac- kle^(R)I. (Unpublished study 

received Apr 25, 1979 under 524- 330; submitted by Monsanto Co., Washington, D.C.; 

CDL:238240-A) 



72224 Monsanto Company (19??) The Name, Chemical Identity, Physical Composition of the 

Pesticide: ?Glyphosate|. (Unpublished study received Apr 25, 1979 under 524-330; 

CDL:238240-B) 

73032 Monsanto Company (19??) Product Chemistry: ?Roundup^(R)I|. (Unpub- lished study 

received Mar 12, 1980 under CO 80/4; submitted by Colorado, Dept. of Agriculture for 

Monsanto; CDL:242033-A) 

77221 Monsanto Company (1980) Confidential Statement of Formula: Roundup^(R)I. (Unpublished 

study received Jul 1, 1981 under 524-308; CDL:070170-A) 

77222 Monsanto Company (1980) Confidential Statement of Formula: Roundup^(R)I. (Unpublished 

study received Jul 1, 1981 under 524-308; CDL:070170-B) 

77223 Monsanto Company (1980) Confidential Statement of Formula: Roundup^(R)I. (Unpublished 

study received Jul 1, 1981 under 524-308; CDL:070170-C) 

77224 Monsanto Company (1977) Confidential Statement of Formula: CP 70139. (Unpublished 

study received Jul 1, 1981 under 524-308; CDL:070170-D) 

81036 Monsanto Company (1972) Chemistry of the Product and Formulation Details: ?Glyphosate|. 

(Unpublished study received Sep 25, 1975 under 6H5106; CDL:239610-A) 

84121 Monsanto Company (1972) The Name, Chemical Identity, Physical Com- position of the 

Pesticide Chemical: ?Roundup|. (Unpublished study received on unknown date under 4G1444; 

CDL:098324-B) 

108155 Monsanto Agricultural Products Co. (1977) CP 70139 Chemistry. (Un- published study 

received Jun 21, 1977 under 7F1971; CDL: 096192-B) 

108202 Monsanto Co. (1978) The Name, Chemical Identity, Physical Composi- tion of the Pesticide: 

?Glyphosate|. (Compilation; unpublished study received Jul 11, 1978 under 524-308; 

CDL:234319-A) 

126605 Stauffer Chemical Co. (1983) ?Chemical Study: SC-0224 Concentrate Nonselective 

Postemergence Herbicide|. (Compilation ; unpub- lished study received Mar 21, 1983 under 

476-EX-101; CDL: 249801-A) 

126626 Stauffer Chemical Co. (1983) ?Chemistry of SC-0224 4-LC|. (Com- pilation; unpublished 

study received Mar 21, 1983 under 476- EX-101; CDL:249804-A) 

133436 Chevron Chemical Co. (1983) ?Study--Chemistry: Ready-to-use Quicker Kleenup|. 

(Compilation; unpublished study received Dec 7, 1983 under 239-2509; CDL:251929-A) 

137581 Chevron Chemical Co. (1982) ?Chemistry: Liquid Fence and Grass Edger|. (Unpublished 

study received Feb 6, 1984 under 239-2516; CDL:252420-A) 

137776 Chevron Chemical Co. (1984) ?Chemistry: Ortho Systemic Weed and Grass Killer|. 

(Compilation; unpublished study received Mar 28, 1984 under 239-2469; CDL:252789-A; 

252790) 

152385 Pike, R.; Berk, H. (1984) Product Chemistry Data To Support Regi- stration of Mon-8776, a 

Package Mixture of the N- Phosphono- methylglycine in the Form of Its Isopropylamine Salt 

and 2,4-Di- chlorophenoxyacetic Acid in the Form of Its Isopropylamine Salt: Project No: 

7663. Unpublished study prepared by Monsanto Co. 54 p. 

153551 Armstrong, T., comp. (1985) [Selected Product Chemistry Data To Support the Continued 

Registration of Glyphosate (N-Phosphono- methylglycine). Unpublished compilation. 40 p. 

158317 Pike, R.; Pulwer, M. (1985) Product Chemistry Data To Support Registration of MON-8776-4, 

a Package Mixture of N-Phosphono- methylglycine in the Form of Its Isopropylamine Salt and 



2,4- Dichlorophenoxyacetic Acid in the Form of Its Isopropylamine Salt: Report No. MSL-

4924: Project No. 7663. Unpublished study prepared by Monsanto Co. 67 p. 

160021 Pike, R. (1986) Product Chemistry Data To Support Registration of MON-8757, A 

Formulation of N-phosphonomethylglycine in the Form of Its Isopropylamine Salt: Report 

No.: MSL-5438: Job/Project No.: 7663. Unpublished study prepared by Monsanto Co. 50 p. 

160389 Chevron Chemical Co. (1984) Ortho Systemic Spot Weed & Grass Killer: Product Chemistry 

Data. Unpublished compilation. 21 p. 

161333 Hammon, J. (1986) Product Chemistry Data To Support the Continued Registration of 

Glyphosate (N-phosphonomethylglycine): Report No. MSL-5066 (Revised): Project No. 7663. 

Unpublished study prepared by Monsanto Co. 172 p. 

161334 Hammond, J. (1985) Product Chemistry Data To Support Registration of Mon-2139 (Roundup 

Herbicide), a Formulation of N-phosphono- methylglycine in the Form of Its Isopropylamine 

Salt: Report No. MSL-5129: Project No. 7663. Unpublished study prepared by Mon- santo Co. 

40 p. 

161730 Chevron Chemical Co. (1984) Ortho Ready-to-Use Spot Weed and Grass Killer: Product 

Chemistry Data. Unpublished compilation. 18 p. 

40110301 Pike, R. (1985) Volume II: Product Chemistry Data to Support the Registration of MON-8783 

(Fallow Master): Project No. MSL-4833. Unpublished compilation prepared by Monsanto 

Agricultural Co. 76 p. 

40154801 Barclay, J. (1986) Product Chemistry to Support the Registration of Sodium Sesqui-N-

phosphonomethyl Glycinate: Product Identity and Composition: Lab. Proj. No. MSL-6265. 

Unpublished study prepared by Monsanto Co. 41 p. 

40155801 Barclay, J. (1986) Product Chemistry To Support the Registration of the Isopropylamine Salt 

of N-phosphonomethylglycine (62% Solu- tion): Product Identity and Composition: 

Laboratory Project No. MSL-6196. Unpublished study prepared by Monsanto Co. 37 p. 

40298901 Barclay, J. (1987) Product Chemistry To Support the Registration of Rodeo Herbicide (53.8% 

Isopropylamine Salt of Glyphosate): Pro- duct Identity and Composition: Laboratory Project 

ID: MSL-6710: R.D. No. 805. Unpublished compilation prepared by Monsanto Agricultural 

Co. 36 p. 

40394801 Barclay, J. (1987) Product Chemistry To Support the Registration of MON-18710 ...: Product 

Identity and Composition: Laboratory Pro- ject No. MSL-6954. Unpublished compilation 

prepared by Monsanto Co. 50 p. 

40421401 Barclay, J. (1987) Product Chemistry to Support Registration of MON-18722 (Roundup NM II 

Herbicide) ...:Product Identity and Composition: Laboratory Project ID MSL-6965. 

Unpublished compilation prepared by Monsanto Co. 58 p. 

40427301 Barclay, J. (1987) Product Chemistry To Support the Registration of Roundup L&G Ready-

To-Use ...: Product Identity and Composition: Laboratory Project No. MSL-6497; R.D. No. 

820. Unpublished compilation prepared by Monsanto Co. 42 p. 

40668201 Korndorfer, C.; Barclay, J. (1988) Product Chemistry To Support the registration of MON-

18717 ... Product Identity and Composition: Project No. MSL-7024. Unpublished study 

prepared by Monsanto Agricultural Co. 50 p. 

40853901 Korndorfer, C.; Gibson, K. (1988) Product Chemistry Data To Support the Registration of 

MON-14420: Project No. MSL-8061; R.D. No. 884. Unpublished study prepared by Monsanto 

Agricultural Co. 88 p. 



40893801 Wegner, M. (1987) SC-0224 4LC-E: Product Chemistry: Laboratory Project ID RRC 87-131. 

Unpublished study prepared by Stauffer Chemical Co. 31 p. 

40966901 Korndorfer, C.; Gibson, K. (1988) Product Chemistry Data To Support the Registration of 

Mon-8750: Laboratory Project No. MSL-8040: R.D. No. 883. Unpublished compilation 

prepared by Monsanto Agricultural Co. 67 p. 

41008301 Gibson, K. (1989) Product Chemistry to Support the Registration of MON-8723: Project ID: 

MSL-8707-8709; R.D. No. 914. Unpublished study prepared by Monsanto Agricultural Co. 62 

p. 

41062101 Rages, D. (1988) Product Chemistry Data to Support the Registration of MON-14415: Project 

No. MSL-8600: R.D. No. 919. Unpublished study prepared by Monsanto Agricultural Co. 71 

p. 

41142301 Rages, D. (1989) Product Chemistry Data for MON-20033 Herbicide - Part I of 3, Product 

Identity & Composition (Guideline Series 61): Project No. MSL-9025; R.D. No. 928. 

Unpublished study prepared by Monsanto Agricultural Co. 25 p. 

41228201 Beasley, R.; Brockman, T.; Rogers, P. (1989) Product Chemistry Data to Support the 

Continued Registration of Glyphosate (N-Phosphonomethylglycine): Project No. 953. 

Unpublished study prepared by Monsanto Agricultural Co. 44 p. 

41228401 Beasley, R.; Brockman, T.; Rogers, P. (1989) Product Chemistry to Support the Registration 

of the Isopropylamine Salt of N-Phosphonomethylglycine (62 percent Solution): R. D. No. 

954. Unpublished study prepared by Monsanto Agricultural Co. 50 p. 

41260601 Nevels, P.; Nord, P. (1989) Product Chemistry Data for MON-18724 Herbicide: Product 

Identity & Composition: Project ID MSL-9312. Unpublished study prepared by Monsanto 

Agricultural Co. 25 p. 

41305401 Rages, D. (1989) Product Chemistry Data to Support the Registration of MON-20047: Part 1 

of 3: Product Identity and Composition: Lab Project Number: MSL-9460: 964. Unpublished 

study prepared by Monsanto Agricultural Co. 15 p. 

41570601 Sherman, M. (1985) ICIA0224 Concentrate: Product Identity. Unpub- lished study prepared 

by ICI Americas Inc. 5 p. 

41642301 Schuette, S. (1990) Product Chemistry Data to Support the Registra- tion of MON-35085: Lab 

Project Number: MSL-10294: 1001. Unpub- lished study prepared by Monsanto Agricultural 

Co. 50 p. 

41701701 Rages, D. (1990) Product Chemistry for MON-81714 Herbicide: Lab Project Number: 0436-

90-16: MSL 01424: R.D. 0115. Unpublished study prepared by Monsanto Agricultural 

Company. 148 p. 

41719701 Gibson, K. (1990) Product Chemistry Data to Support the Registra- tion of MON-18702: Lab 

Project Number: 0436-90-5: MSL-10316. Unpublished study prepared by Monsanto 

Agricultural Co. 65 p. 

41748101 Schuette, S. (1990) Product Chemistry Data to Support the Registra- tion of MON-44006: Lab 

Project Number: 0463-90-18: MSL-10,665. Unpublished study prepared by Monsanto 

Agricultural Co. 78 p. 

41794501 Buchanan, R. (1990) Product Chemistry Data to Support the Registra- tion of MON-35035: 

Lab Project Number: MSL-12098: 0476-90-14. Unpublished study prepared by Monsanto 

Agricultural Co. 71 p. 



42035501 Nord, P. (1991) Product Chemistry Data to Support the Registration of MON 52249: Lab 

Project Number: 0469/91/6: MSL/11310: 1057. Unpublished study prepared by Monsanto 

Agricultural Co. 52 p. 

43020901 Taylor, M. (1993) Product Chemistry Data to Support the Registration of MON-65005 

Herbicide: Lab Project Number: 0469-93-5: MSL-12751: MSL-12911. Unpublished study 

prepared by Monsanto Co. 73 p. 

43049301 Buchanan, R. (1993) Product Chemistry Data for MON-60696 Herbicide: Lab Project 

Number: 0480/93/01: MSL/12/922: MSL/12/802. Unpublished study prepared by Monsanto 

Co. Agricultural Group 74 p. 

43172901 Wong, D. (1993) Product Identity and Composition Analysis and Certification of Product 

Ingredients Physical and Chemical Characteristics: Lab Project Number: 93004. Unpublished 

study prepared by The Solaris Group. 35 p. 

43394401 Siemer, S. (1994) Doomsday AI: Glyphosate Product Chemistry. Unpublished study prepared 

by Siemer & Associates, Inc. 13 p. 

43420201 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: ORTHO Systemic Weed & Grass 

Killer: Lab Project Number: 94008. Unpublished study prepared by The SOLARIS Group. 39 

p. 

43420301 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: ORTHO Ready-to-Use Spot Weed & 

Grass Killer: Lab Project Number: 94009. Unpublished study prepared by The SOLARIS 

Group. 38 p. 

43420901 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: KLEENUP Grass & Weed Killer: Lab 

Project Number: 94011. Unpublished study prepared by The SOLARIS Group. 38 p. 

43421001 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: ORTHO Fence & Grass Edger 

Formula II: Lab Project Number: 94012. Unpublished study prepared by The SOLARIS 

Group. 43 p. 

43421101 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: KLEENUP Spot Weed & Grass 

Killer: Lab Project Number: 94010. Unpublished study prepared by The SOLARIS Group. 40 

p. 

43434701 Celex Corp. (1994) Super K-GRO Systemic Grass & Weed Killer Isopropylamine Salt of 

Glyphosate: Product Chemistry: Lab Project Number: CELEX 1994-17. Unpublished study. 

23 p. 

43434901 Celex Corp. (1994) Product Chemistry: Super K-GRO Systemic Grass & Weed Killer 

Concentrate Isopropylamine Salt of Glyphosate: Product Chemistry: Lab Project Number: 

CELEX 1994-16. Unpublished study. 23 p. 

43456401 Celex Corp. (1994) Product Chemistry: Super K-GRO Shoot-Out Spot Weed & Grass Killer: 

Isopropylamine Salt of Glyphosate: Lab Project Numbers: CELEX 1994-18: 971: UZC1150B. 

Unpublished study. 35 p. 

43530001 Lystbaek, K. (1994) Product Chemistry--GLYFOS: Lab Project Number: 

KLY/00.08.94/GLYFOS-USA: 6756-676/4. Unpublished study prepared by Cheminova Agro 

A/S. 265 p. 



43551101 Celex Corp. (1994) Product Chemistry: Edger II: Isopropylamine Salt of Glyphosate, 

Oxyfluorfen: Lab Project Number: CELEX 1994-15. Unpublished study. 38 p. 

43632701 Friis, M. (1995) Product Chemistry--Glyphosate Technical--FIFRA Guidelines Series 61: Lab 

Project Number: MVF/00.03.95/GLY-440/USA. Unpublished study prepared by Cheminova 

Agro A/S. 26 p. 

43746801 Rhodes, M. (1995) Dynasty: Product Identity, Description of Beginning Materials, 

Manufacturing Process, and Discussion of the Formation of Impurities. Unpublished study 

prepared by Zeneca Western Research Center. 33 p. 

43999601 Wong, D. (1996) Product Identity and Composition; Analysis and Certification of Product 

Ingredients; (and) Physical and Chemical Characteristics: ROUNDUP Club Concentrate Weed 

& Grass Killer: Lab Project Number: 96005: 96-07: CP-140. Unpublished study prepared by 

The SOLARIS Group of Monsanto Co. 42 p. 

44000401 Zink, V. (1996) Product Chemistry Study For MON-58420 Herbicide Formulation: Lab 

Project Number: PC27-95-2: 4300206: MSL-14513. Unpublished study prepared by Monsanto 

Co. 89 p. 

44004301 Wong, D. (1996) Product Identity and Composition; Analysis and Certification of Product 

Ingredients; Physical and Chemical Characteristics: ROUNDUP Club Super Concentrate 

Weed & Grass Killer: Lab Project Number: 96006: 96-08: CP-140. Unpublished study 

prepared by The Solaris Group of Monsanto Co. 42 p. 

44040801 Wong, D. (1996) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, (and) Physical and Chemical Characteristics: Kleeraway Concentrate Weed & 

Grass Killer 1: Lab Project Number: 96008: 96-10: CP-140. Unpublished study prepared by 

The SOLARIS Group. 47 p. 

44057201 Nord, P. (1996) Product Chemistry Data to Support the Registration of MON 77360 

Herbicide: Lab Project Number: PC63-96-5: 4700564: MSL-14593. Unpublished study 

prepared by Monsanto Co. 64 p. 

44094701 Saunders, D. (1996) ETK-2301: Product Identity and Composition. Unpublished study 

prepared by Entek Corp. 12 p. 

44106701 Wong, D. (1996) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, (and) Physical and Chemical Characteristics: GroundClear Vegetation Killer: Lab 

Project Number: 96009: CBI 96009: PCP96002. Unpublished study prepared by The Solaris 

Group of Monsanto Co. 51 p. 

44125601 Bonora, I. (1996) Glygran: Product Identity and Composition: Lab Project Number: 1064/96. 

Unpublished study prepared by I.Pi.Ci. Industria Prodotti Chimici, S.p.A. 34 p. 

44125602 Bonora, I. (1996) Glygran: Analysis and Certification of Product Ingredients: Lab Project 

Number: 1065/96: CH-30/95: PR0774. Unpublished study prepared by I.Pi.Ci. Industria 

Prodotti Chimici, S.p.A. 138 p. 

44125701 Bonora, I. (1996) Product Identity and Composition of Glyphosate Technical: Lab Project 

Number: 1061/96. Unpublished study prepared by I.Pi.Ci. Industria Prodotti Chimici SpA. 83 

p. 

44174901 Long, M. (1996) Touchdown BTU (WF2571): Product Chemistry: Lab Project Number: 

FOR054: RR 96-088B: WRC-96-144A. Unpublished study prepared by Zeneca Ag Products. 

68 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 830.1670, 830.1700, 830.1750, 

830.1800, 830.6303, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 

830.7000, 830.7100, 830.7300} 



44207701 Wong, D. (1996) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, Physical and Chemical Characteristics: GroundClear Super Edger Grass & Weed 

Control 1: Lab Project Number: 96010: PCP96003: CP-159. Unpublished study prepared by 

The Solaris Group. 53 p. 

44272301 Mierkowski, M. (1997) Product Chemistry Study for MON-58442 Herbicide Formulation: Lab 

Project Number: PC27-96-11: 4700844: MSL-15002. Unpublished study prepared by 

Monsanto Co. 107 p. 

44317301 Rhodes, M. (1997) ZPP1146: Product Identity, Description of Beginning Materials, 

Manufacturing Process, and Discussion of the Formation of Impurities: Lab Project Number: 

MER502. Unpublished study prepared by Zeneca Ag Products. 36 p. 

44320601 Robson, C.; Walton, I. (1996) Glyphosate Acid: Product Identity, Description of Beginning 

Materials and Manufacturing Process, and Discussion of the Formation of Impurities: Lab 

Project Number: CGR201/96. Unpublished study prepared by Zeneca Ag Products. 71 p. 

44359701 Long, M. (1996) Glyphosate Acid 50WP (WF2380): Product Chemistry: Lab Project Number: 

RR 96-063B: FOR053. Unpublished study prepared by Zeneca Ag Products. 44 p. 

44615501 Buchanan, R. (1998) Product Chemistry Data to Support the Registration of MON 77063: Lab 

Project Number: MSL-15380: MSL-15379: PC63-98-1. Unpublished study prepared by 

Monsanto Company. 68 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.7200,830.7220, 830.7300, 830.7840, 

830.7950, 830.7370, 830.7550, 830.7000, 830.6313, 830.6314, 830.6316} 

44662201 Bernard, S. (1998) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Phoss-8. Unpublished study prepared by Cedar Chemical Corporation. 24 

p. 

44715401 Mierkowski, M. (1998) Product Chemistry Data to Support the Registration of MON 77945 

Manufacturing-Use Product: Lab Project Number: PC63-97-9: M800009: MCR-ASC. 

Unpublished study prepared by Monsanto Company. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 

830.7200, 830.7300, 830.7840, 830.7950, 830.7370, 830.7550, 830.7000, 830.6313, 830.6314, 

830.6315, 830.6316, 830.7100} 

44735701 Mierkowski, M. (1998) Product Chemistry Data to Support the Registration of MON 77859 

Herbicide: Lab Project Number: PC63-97-8: M800008: MSL-15268. Unpublished study 

prepared by Monsanto Company. 67 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 

830.1370, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 

830.6316, 830.7000, 830.7100, 830.7300} 

44735801 Duke, J. (1998) Product Chemistry Data to Support the Registration of MON 77450 Herbicide: 

Lab Project Number: PC63-98-9: 1447: MSL-15739. Unpublished study prepared by 

Monsanto Company. 63 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.7200, 830.7300, 830.7000, 830.6313, 

830.6314, 830.6315, 830.6316, 830.7100} 

44790901 McIntyre, C. (1999) Product Chemistry Data to Support Registration of MON 78088 

Herbicide: Lab Project Number: PC63-98-14: MSL-15829: R.D. 1454. Unpublished study 

prepared by Monsanto Company. 81 p. 

44793501 McMullan, P. (1999) Product Chemistry Data to Support the Registration of MON 78102 

Herbicide: Lab Project Number: MSL-15834: RD 1467. Unpublished study prepared by 

Monsanto Company. 92 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1700, 830.1750, 

830.1800, 830.6303, 830.6302, 830.6304, 830.7220, 830.7300, 830.7840, 830.7950, 830.7550, 

830.7000, 830.6313} 



44809001 Duke, J. (1999) Product Chemistry Data to Support the Registration of MON 78112 Herbicide: 

Lab Project Number: PC63-99-03-0: 1425: MSL-1580. Unpublished study prepared by 

Monsanto Company. 61 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 

730.6321, 830.7000, 830.7100, 830.7300} 

44809301 Rages, D. (1999) Product Chemistry Study for MON-78103 Herbicide Formulation: Lab 

Project Number: PC27-98-19: MSL-15856: 1469. Unpublished study prepared by Monsanto 

Company. 78 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6313, 830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 

830.7200, 830.7220, 830.7300, 830.7370, 8730.7550, 830.7840, 830.7950} 

44813001 Ghaoui, L.; Keeney, N. (1999) Group A-Product Identity, Composition, and Analysis for 

NAF-545 (DAS Glyphosate Ultra Herbicide); an End-use Product Containing N-

(phosphonomethyl)glycine: Summary: Lab Project Number: NAFST051. Unpublished study 

prepared by Dow AgroSciences LLC. 66 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1670, 830.1750, 830.1800} 

44816101 Keeney, N. (1999) Group A-Product Identity, Composition, and Analysis for NAF-546 (DAS 

Glyphosate Herbicide); an End-Use Product Containing N-(phosphonomethyl)glycine: Lab 

Project Number: NAFST053. Unpublished study prepared by Dow AgroSciences LLC. 101 p. 

{OPPTS 830.1550, 830.1620, 830.1600, 830.7100, 830.7300, 830.6302, 830.6303} 

44816401 Keeney, N. (1999) Group A-Product Identity, Composition, and Analysis for NAF-552 (DAS 

Glyphosate Aquatic and Terrestrial Herbicide); an End-Use Product Containing N-

(Phosphonomethyl)Glycine: Lab Project Number: NAFST048. Unpublished study prepared by 

Dow AgroSciences LLC. 66 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.6302, 830.7100, 

830.7300} 

44854201 Johnston, R. (1999) Product Identification and Disclosure of Ingredients, Description of 

Beginning of Formation of Impurities: Standout Herbicide. Unpublished study prepared by 

American Cyanamid Company. 20 p. {OPPTS 830.1550, 830.1620, 830.1650, 830.1670} 

44854202 Banick, W. (1986) Certification of Limits and Analytical Methods: Standout Herbicide: Lab 

Project Number: C-2681: LQ-008: 0533. Unpublished study prepared by American Cyanamid 

Company. 33 p. {OPPTS 830.1750, 830.1800} 

44854301 Johnston, R. (1999) Product Identification and Disclosure of Ingredients, Description of 

Beginning Materials and Manufacturing Process, Discussion of Formation of Impurities: 

Extreme Herbicide. Unpublished study prepared by American Cyanamid Co. 10 p. {OPPTS 

830.1550, 830.1600, 830.1620, 830.1650, 830.1670, 830.1750} 

44854302 Banick, W. (1986) Certification of Limits and Analytical Methods: Extreme Herbicide: Lab 

Project Number: C-2681: LQ-008. Unpublished study prepared by American Cyanamid Co. 25 

p. {OPPTS 830.1750, 830.1800} 

44858801 Whatley, L. (1999) Product Identification and Disclosure of Ingredients, Description of 

Beginning Materials and Manufacturing Process, Discussion of Formation of Impurities: 

Backdraft Herbicide. Unpublished study prepared by American Cyanamid Co. 20 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

44858802 Whatley, L.; Liu, D. (1999) Certification of Limits and Analytical Methods: Backdraft 

Herbicide: Lab Project Number: F-1361: RPT00268. Unpublished study prepared by 

American Cyanamid Co. 64 p. {OPPTS 830.1750, 830.1800} 

44872601 Fickel, J.; Mahlburg, W. (1999) Product Chemistry Requirements for Credit Herbicide: Lab 

Project Number: 99-1A. Unpublished study prepared by Nufarm, Inc. 18 p. {OPPTS 830.1550, 

830.1600, 830.1620, 830.1650, 830.1670, 830.1750} 



44872701 Mierkowski, M. (1999) Product Chemistry Data to Support the Registration of MON 78063 

Herbicide: Lab Project Number: RDNO 1479: MSL-15863: PC63-99-02-0. Unpublished study 

prepared by Monsanto Co. 63 p. {OPPTS 830.1550, 830.1620, 830.1700, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 830.7300, 

830.7370, 830.7550, 830.7840, 830.7950} 

44873301 Fickle, J.; Mahlburg, W. (1999) Product Chemistry Requirements for AquaNeat Herbicide: 

Lab Project Number: 99-2A. Unpublished study prepared by Nufarm, Inc. 12 p. 

44883101 Wise, J. (1999) ClearOut 41: Product Identity and Composition; Description of Material Used 

to Product (sic) the Product; Description of Production Process; and Description of 

Formulation Process: Final Report: Lab Project Number: CPT99002. Unpublished study 

prepared by John Wise & Associates, Ltd. 8 p. {OPPTS. 830.1550, 830.1600, 830.1620, 

830.1650} 

44883110 Wise, J. (1999) ClearOut 41 Plus: Product Identity and Composition; Description of Material 

Used to Product (sic) the Product; Description of Production Process; and Description of 

Formulation Process: Lab Project Number: CPT99001. Unpublished study prepared by John 

Wise & Associates, Ltd. 9 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650} 

44932101 Hipps, A. (1999) Product Chemistry: CGA-77102/G-30027 and Related Compounds/ASF-

72/CGA-154281 4.2SC (A12146B): Lab Project Number: 889-99: ASR-828: ASGSR-99-176. 

Unpublished study prepared by Novartis Crop Protection, Inc. 419 p. 

44949801 Jensen, I. (1998) Product Chemistry--CHA 4534 (Glyphosate 480 g/l SL): Lab Project 

Number: IMJ/98.08.26/GLY 4534/USA. Unpublished study prepared by Cheminova Agro 

A/S. 25 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.6303, 

830.6313, 830.7000, 830.7100, 830.7300} 

44953507 Robson, C. (1999) ZPP1560: Product Chemistry: Lab Project Number: CGR27799: 560/140: 

560/142. Unpublished study prepared by SafePharm Laboratories and Zeneca 

AgrochemicalsFernhurst. 65 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7100, 830.7300} 

44964801 Hipps, A. (1999) Group A Product Chemistry: Atrazine/Glyphosate G-30027 and Related 

Compounds/ASF-72 4SC(A11976E): Lab Project Number: 888-99: AF-1396/1: ASGSR-99-

183. Unpublished study prepared by Novartis Crop Protection. 328 p. {OPPTS 830.1550, 

830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

44965301 Sawyer, R. (1999) Product Chemistry: Riverdale Grass, Weed & Vegetation Herbicide 18% 

Concentrate: Lab Project Number: RIVERDALE GRASS, WEED & VEGETATION 

HERBICIDE 18% CONCENTRATE. Unpublished study prepared by Riverdale Chemical 

Company. 8 p. 

44965501 Wong, D. (1999) Product Identity and Composition: Analysis and Certification of Product 

Ingredients: Physical and Chemical Characteristics: ROUNDUP Concentrate Weed & Grass 

Killer2: Lab Project Number: 99004: CP-140. Unpublished study prepared by The ORTHO 

Business Group. 38 p. 

44971101 Brakel, G. (1999) Product Chemistry--Glyphosate Concentrate: Lab Project Number: 

GHB/99.09.23/GLY 441: 99.09.23/GLY 441/USA: VAM 027-01. Unpublished study prepared 

by Cheminova Agro A/S. 125 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6303, 830.6304, 830.7000,830.7100, 830.7300} 

44994301 Mierkowski, M. (1999) Product Chemistry Data to Support the Registration of MON 78095 

Herbicide: Lab Project Number: R.D. 1493: PC63-99-07-0: MSL-16240. Unpublished study 

prepared by Monsanto Co. 75 p. {OPPTS 830.1550. 830.1600, 830.1650, 830.1670, 830.6302, 



830.6303, 830.6304, 830.6313, 830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 

830.7200} 

45021601 Graham, G. (2000) ETK-2301: Product Identity and Composition, Beginning Materials, 

Production Process and Formation of Impurities. Unpublished study prepared by Entek 

Corporation. 34 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670} 

45044401 Bellet, E. (1998) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Phoss-8. Unpublished study prepared by Cedar Chemical Corp. 24 p. 

45053401 Mierkowski, M. (2000) Product Chemistry Data to Support the Registration of MON 77859 

Herbicide: Lab Project Number: 1407A. Unpublished study prepared by Monsanto Co. 20 p. 

{OPPTS 830.1550, 830.1600, 830.1670, 830.1750} 

45058301 Whitehouse, J.; Kellogg, M. (2000) Product Chemistry and Composition, Description of the 

Materials Used, Description of the Formation of Impurities, and Certified Limits for Albaugh 

Technical Glyphosate Acid: Lab Project Number: AT 99001. Unpublished study prepared by 

Albaugh, Inc. 82 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670, 830.1750} 

45058304 Whitehouse, J.; Kellogg, M. (2000) Product Chemistry and Composition, Description of the 

Materials Used, Description of the Formation of Impurities, and Certified Limits for Albaugh 

Technical Glyphosate Acid: Lab Project Number: AL 20001. Unpublished study prepared by 

Albaugh, Inc. 65 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670, 830.1750} 

45083201 Duke, J. (1999) Product Chemistry Data to Support the Registration of MON 78128 Herbicide: 

Lab Project Number: PC63-99-10-0: 1505: MSL-16380. Unpublished study prepared by 

Monsanto Company. 61 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1700, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.7000, 

830.7100, 830.7300} 

45086401 Mierkowski, M. (1999) Product Chemistry Data to Support the Registration of MON 78746 

Herbicide: Lab Project Number: RD1484: MSL-16056. Unpublished study prepared by 

Monsanto Co. 71 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 

830.1800} 

45101501 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

62%: Lab Project Number: AL-20005: 983.10. Unpublished study prepared by Albaugh, Inc. 

12 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45101601 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

53.8%: Lab Project Number: AL-2004. Unpublished study prepared by Albaugh, Inc. 36 p. 

{OPPTS 830.1500, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45105401 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

41%: Lab Project Number: AL-20002. Unpublished study prepared by Albaugh, Inc. 47 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45105501 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

41% Plus: Lab Project Number: AL-20003. Unpublished study prepared by Albaugh, Inc. 40 

p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 



45163101 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities and Certified Limits for Land Star: Lab Project Number: AL-20006. Unpublished 

study prepared by Albaugh, Inc. 75 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 

830.1750} 

45168501 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities and Certified Limits for Fallow Star: Lab Project Number: AL-20005. Unpublished 

study prepared by Albaugh, Inc. 53 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1750, 

830.1670} 

45215101 Arthur, J. (2000) Product Identification and Disclosure of Ingredients, Description of 

Beginning Materials and Manufacturing Process, Discussion of Formation of Impurities: AC 

1014109 Herbicide. Unpublished study prepared by BASF Corporation. 16 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670} 

45215102 Arthur, J.; Safarpour, H.; Piznik, M. (2000) Certification of Limits and Analytical Methods: 

AC 1014109 Herbicide: Lab Project Number: F1445/F1299: 99FA-0224-03: 0224. 

Unpublished study prepared by BASF Corporation. 99 p. {OPPTS 830.1750, 830.1800} 

45219702 Skwara, J. (2000) Glyfos Ready-To-Use 1.92% Weed and Grass Killer (CHA 4511): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method: Lab Project Number: 2021. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 

45219902 Skwara, J. (2000) Glyfos Concentrate 41% Weed and Grass Killer (CHA 4517): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method: Lab Project Number: 20270. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 

45220002 Skwara, J. (2000) Glyfos Ready-To-Use 0.96% Weed and Grass Killer (CHA 4510): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, and 

Enforcement Analytical Method: Lab Project Number: 2020. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 

45220602 Skwara, J. (2000) Glyfos Concentrate 18% Weed and Grass Killer (CHA 4515): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method: Lab Project Number: 1057. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 

45235502 Skwara, J. (2000) Glyfos Concentrate 7.5% Weed and Grass Killer (CHA 4513): Product 

Identity and Composition, Description of Materials Used, Description of Formation of 

Impurities, Preliminary Analysis, Certified Limits, Enforcement Analytical Method: Lab 

Project Number: 2023. Unpublished study prepared by Cheminova, Inc. 18 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.1900} 

45235702 Skwara, J. (2000) Glyfos Concentrate 16.5% Weed and Grass Killer (CHA 4514): Product 

Identity and Composition, Description of Materials Used, Description of Formation of 

Impurities, Preliminary Analysis, Certified Limits, Enforcement Analytical Method: Lab 



Project Number: 2024. Unpublished study prepared by Cheminova, Inc. 18 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.1900} 

45235801 Hipps, A. (2000) Manufacturing Process Description and Supporting Data for G-30027 and 

Related Compounds/CGA-77102/Glyphosate-IPA 4.9 SC (A12453C): Lab Project Number: 

PC-00-054: 918-00: AF-1433/1. Unpublished study prepared by Novartis Crop Protection, Inc. 

197 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45235902 Skwara, J. (2000) Glyfos Concentrate 5% Weed and Grass Killer (CHA 4512): Product 

Identity and Composition: Description of Materials Used: Description of the Formation of 

Impurities: Preliminary Analysis: Certified Limits: Enforcement Analytical Method: Lab 

Project Number: 2022: 1054. Unpublished study prepared by Cheminova, Inc. 18 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45236002 Skwara, J. (2000) Glyfos Concentrate 270 Weed and Grass Killer: Product Identity and 

Composition, Description of Materials Used, Description of Formulation Process, Discussion 

of the Formation of Impurities, Preliminary Analysis, Certified Limits, Enforcement 

Analytical Method: Lab Project Number: 2026. Unpublished study prepared by Cheminova, 

Inc. 15 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45236102 Skwara, J. (2000) Glyfos Ready-to-Use 0.75% Weed and Grass Killer: Product Identity and 

Composition, Description of Materials Used, Description of Formulation Process, Discussion 

of the Formation of Impurities, Preliminary Analysis, Certified Limits and Enforced Analytical 

Method: Lab Project Number: 2019. Unpublished study prepared by Cheminova, Inc. 18 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45278401 Tank, H. (2000) Group A-Product Identity, Composition, and Analysis for GF-368; an End-

Use Product Containing N-(Phosphonomethyl) Glycine: Lab Project Number: NAFST334, 

Unpublished study prepared by Dow AgroSciences LLC. 61 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45278501 Tank, H. (2000) Group A-Product Identity, Composition, and Analysis for GF-369; an End-

Use Product Containing N-(Phosphonomethyl)Glycine: Lab Project Number: NAFST335. 

Unpublished study prepared by Dow AgroSciences LLC. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45278801 McMullan, P. (2000) Product Chemistry Data to Support the Registration of MON 78510 

Herbicide: Lab Project Number: PC-63-00-09-0: 1518: MSL-16928. Unpublished study 

prepared by Monsanto Co. 73 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 

830.7000, 830.7100, 830.7300} 

45279801 Wise, J. (2000) Glyphosate Acid Product Identity and Composition; Description of Material 

Used to Produce the Product; Description of Manufacturing Process; and Discussion of 

Formation of Impurities: Final Report: Lab Project Number: CPT00001. Unpublished study 

prepared by John Wise & Associates, Ltd. 14 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1670, 830.1750} 

45293501 Fickle, J.; Morrissey, M. (1999) Glyphosate IPA Manufacturing Concentrate Product Identity, 

Composition, and Analysis (Group A): Lab Project Number: 1999-NULA99-01. Unpublished 

study prepared by Covance Laboratories Inc. 87 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800} 

45304801 Patel, C. (2000) Product Chemistry for Rawhide Herbicide: Lab Project Number: DSR 00-261: 

DSR.TM.04.04: DSR.TM.03.02. Unpublished study prepared by Rohm and Haas Research 

Laboratories. 227 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.7000, 

830.7100, 830.7300, 830.7520} 



45317301 Rogers, P.; DeRyck, P.; Eaton, D. et al. (2001) Additional Product Chemistry Data to Support 

the Continued Registration of Glyphosate Technical: Lab Project Number: R.D. 1526: MSL-

17078: AQC-698-86-F. Unpublished study prepared by Monsanto Company. 133 p. 

45322901 Clayton, W. (2001) Product Identification and Disclosure of Ingredients, Description of 

Beginning Materials and Manufacturing Process, Discussion of Formation of Impurities: 

BackDraft SL Herbicide. Unpublished study prepared by BASF Corporation. 16 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670} 

45328901 Sanson, D. (2001) Product Identity and Composition of EH-1384 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 14 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45341101 Overholt, J. (2001) Product Identity and Composition of Journey Herbicide. Unpublished 

study prepared by BASF Corporation. 14 p. {OPPTS 830.1550, 830.1650, 830.1670} 

45341102 Banick, W.; Safarpour, H. (2000) Certified Limits and Enforcement Analytical Method for 

Journey Herbicide: Lab Project Number: C-4100: F-1445: BASF 325. Unpublished study 

prepared by BASF Corporation. 94 p. {OPPTS 830.1750, 830.1800} 

45350601 Sanson, D. (2001) Product Identity and Composition of EH-1385 Herbicide. Unpublished 

study prepared by PBI/Gordon Corp. 10 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670} 

45360301 Bernard, S. (2001) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by Cedar Chemical 

Corporation. 16 p. 

45360302 Craig, W.; Davidson, A. (2001) Glyphosate TGAI/MP Preliminary Analysis and Certification 

of Limits for Glyphosate TGAI/MP. Unpublished study prepared by Inveresk Research. 121 p. 

{OPPTS 830.1700, 830.1750, 830.1800} 

45374601 Sanson, D. (2001) Product Identity and Composition of EH-1390 Herbicide. Unpublished 

study prepared by PBI/Gordon Corp. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670} 

45378501 Sanson, D. (2001) Product Identity and Composition of EH-1391 Herbicide. Unpublished 

study prepared by PBI/Gordon Corp. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670} 

45386801 Harwell, C.; Head, T. (2001) Product Chemistry Requirements for Nufarm Glyphosate Dual 

Salt Herbicide (NUP0532, 37.54% Glyphosate IPA 3.42% Glyphosate Monoammoniumsalt): 

Lab Project Number: 01-01A. Unpublished study prepared by Riverdale Chemical 

Co./Nufarm, Inc. 36 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45387701 Sanson, D. (2001) Product Identity and Composition of EH-1386 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1600, 830.1650, 830.1670, 

830.1800} 

45403701 Jackson, M. (2001) Product Properties Data on Hi-Yield KILLZALL Concentrate Systemic 

Weed and Grass Killer: Lab Project Number: VPG-01-01. Unpublished study prepared by 

Brazos Associates, Inc. 5 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45409601 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78567 

Herbicide: Lab Project Number: PC-63-01-02-0: 34543: MSL-17186. Unpublished study 

prepared by Monsanto Company Chemir/Polytech Laboratories, Inc. 84 p. {OPPTS 830.1550, 

830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800} 

45410601 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78307 

Herbicide: Lab Project Number: PC-63-01-01-0: 34543: MSL-17135. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 85 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 



830.6304, 830.6314, 830.6315, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7100, 

830.7300} 

45433401 Sanson, D. (2001) Product Identity and Composition of EH-1387 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45434301 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78365 

Herbicide: Lab Project Number: MSL-17177: PC-63-01-05-0: 3453/510494. Unpublished 

study prepared by Monsanto Company and Chermir/Polytech Laboratories, Inc. 81 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 

830.6304, 830.6313, 830.6314, 830.6316, 830.6320, 830.7000, 830.7200} 

45437901 Sanson, D. (2001) Product Identity and Composition of EH-1388 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45465401 Sanson, D. (2001) Product Identity and Composition of EH-1389 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 11 p. {OPPTS 830.1500, 830.1600, 830.1620, 

830.1670, 830.1800} 

45479201 Sanson, D. (2001) Product Identity and Composition of EH1394 Herbicide. Unpublished study 

prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45482702 Cheminova, Inc. (2001) Glyfos Concentrate 25% Weed and Grass Killer: Product Identity and 

Composition: Description of Materials Used: Description of Formulation Process: Discussion 

of Formation of Impurities: Preliminary Analysis: Certified Limits: Enforcement Analytical 

Method. Unpublished study. 10 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 

830.1750, 830.1800, 830.1900} 

45489101 Hipps, A. (2001) Glyphosate Diammonium Salt 0.81 SL (A12877A): Product Chemistry: Lab 

Project Number: PC-01-029. Unpublished study prepared by Syngenta Crop Protection, Inc. 

45 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.6302, 

830.6303, 830.6304, 830.6315, 830.6314, 830.6316, 830.6317, 830.7300, 830.6321, 

830.7000} 

45491701 Hipps, A. (2001) Glyphosate Diammonium Salt (ASF916) 13.4SL (A12875A): Product 

Chemistry: Lab Project Number: PC-01-028. Unpublished study prepared by Syngenta Crop 

Protection, Inc. 55 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6315, 830.6316, 830.6317, 830.6320, 830.7000, 830.7100} 

45501001 McMullan, P. (2001) Product Chemistry Data to Support the Registration of MON 78404 

Herbicide: Lab Project Number: PC-63-01-03-0: 510574: 1558. Unpublished study prepared 

by Monsanto Co. 73 p. 

45505301 Endres, M. (2001) Product Properties Data on Hi-Yield Ready-To-Use Vegetation Killer: Lab 

Project Number: VPG-GLY-05. Unpublished study prepared by Brazos Associates, Inc. 10 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505401 Endres, M. (2001) Product Properties Data on Ferti-Lome Systemic Vine Killer: Lab Project 

Number: VPG-GLY-06. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505501 Endres, M. (2001) Product Properties Data on Hi-Yield Ready-To-Use Weed and Grass Killer: 

Lab Project Number: VPG-GLY-03. Unpublished study prepared by Brazos Associates, Inc. 

11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 



45505601 Endres, M. (2001) Product Properties Data on Ferti-Lome Ready-To-USe Systemic Nutgrass 

Killer: Lab Project Number: VPG-GLY-04. Unpublished study prepared by Brazos 

Associates, Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505701 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Weed and Grass Killer 

Concentrate: Lab Project Number: VPG-GLY-09. Unpublished study prepared by Brazos 

Associates, Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1670, 830.1750} 

45505801 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Vegetation Killer: Lab 

Project Number: VPG-GLY-01. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505901 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Weed and Grass Killer: Lab 

Project Number: VPG-GLY-08. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506001 Endres, M. (2001) Product Properties Data on Fertilome Ready-To-Use Vine Killer: Lab 

Project Number: VPG-GLY-07. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506101 Endres, M. (2001) Product Properties Data on Hi-Yield Ready-To-Use Systemic Weed and 

Grass Killer: Lab Project Number: VPG-GLY-02. Unpublished study prepared by Brazos 

Associates, Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506201 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Rope & Wick Applicator 

Mix: Lab Project Number: VPG-GLY-10. Unpublished study prepared by Brazos Associates, 

Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506701 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Rope and Wick Applicator 

Mix: Lab Project Number: VPG-GLY-11: Unpublished study prepared by Brazos Associates, 

Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45511101 Clark, R. (2001) Nations Ag II Glyphosate Technical: Product Identity and Composition; 

Description of Materials Used to Produce the Product; Description of Production Process; and 

Discussion of Formation of Impurities: Lab Project Number: 5600-02. Unpublished study 

prepared by Nations Ag II. 94 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670} 

45511501 Clark, R. (2001) Nations Ag II Glyphosate (Isopropylamine Salt) Technical: Product Identity 

and Composition; Description of Materials Used to Produce the Product; Description of 

Production Process; and Discussion of Formation of Impurities: Lab Project Number: 5600-01. 

Unpublished study prepared by Nations AG II, LLC. 101 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670} 

45518101 Kellogg, M. (2001) Product Identity and Composition, Description of the Materials Used, 

Description of the Formulation Process, Discussion of the Formation of Impurities, Certified 

Limits, and Analyical Methods to Verify Certified Limits for Gly-Star Ready-to-Use Grass 

and Weed Killer. Unpublished study prepared by Albaugh, Inc. 34 p. {OPPTS 830.1550, 

830.1600, 830.1670, 830.1750, 830.1800} 

45523701 Kellogg, M. (2001) Product Identity and Composition, Description of the Materials Used, 

Description of the Formulation Process, Discussion of the Formation of Impurities, Certified 

Limits, and Analytical Methods to Verify Certified Limits for GlyStar Concentrate: Lab 

Project Number: AL-20012. Unpublished study prepared by Albaugh, Inc. 22 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45553508 Ha, S.; Taylor, E. (2001) U.S. EPA Product Properties Test Guideline--Group A and Group B 

of V-10097 Herbicide: Lab Project Number: V-23173A. Unpublished study prepared by 

Valent U.S.A. Corporation. 177 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 



830.1670, 830.1700, 830.1750, 830.1800, 830.1900, 830.6303, 830.6314, 830.6315, 830.7000, 

830.7100, 830.7300} 

45597201 Miller, R. (2002) Nufarm NUP 8D01 Herbicide: Preliminary Analysis, Certified Limits and 

Enforcement Analytical Methods: Lab Project Number: CHB-RP-PCV-089-T-1. Unpublished 

study prepared by Phibro-Tech, Inc. 34 p. {OPPTS 830.1700, 830.1750 and 830.1800} 

45597209 Sinning, D. (2001) NUP 9a 00: Preliminary Analysis and Enforcement Analytical Method: 

Lab Project Number: 2460-05. Unpublished study prepared by Case Consulting Laboratories, 

Inc. 19 p. {OPPTS 830.1700 and 830.1800} 

45605401 Schoenberg, P. (2002) Product Identity & Disclosure of Ingredients and Analysis and 

Certification of Product Ingredients of Chemsico Herbicide Concentrate DG. Unpublished 

study prepared by United Industries Corp. 9 p. {OPPTS 830.1550, 830.1750, 830.1650, 

830.1670} 

45615101 Miller, R. (2002) Product Identity and Composition, Description of Materials Used to Produce 

the Product, Description of the Formulation Process and Discussion of the Formation of 

Impurities: Nufarm Credit Duo XL: Lab Project Number: CHB-RP-PVC-091-T-1. 

Unpublished study prepared by Phibro-Tech, Inc. 90 p. {OPPTS 830.1550, 860.1600, 

830.1650, 830.1670} 

45615102 Miller, R. (2002) Preliminary Analysis, Certified Limits and Enforcement Analytical Methods: 

Nufarm Credit Duo XL: Lab Project Number: CHB-RP-PCV-092-T-1: CHB-OP-MTH-096-P-

3. Unpublished study prepared by Phibro-Tech, Inc. 23 p. {OPPTS 830.1700, 830.1750, 

830.1800} 

45622901 McMullan, P. (2002) Product Chemistry Data to Support the Registration of MON 78736 

Herbicide: Lab Project Number: PC-63-01-12-0: MSL-17598: 39595: MSL-17598. 

Unpublished study prepared by Monsanto Co. 84 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 

830.6315, 830.6316, 830.6317, 830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 

830.7840, 830.7950} 

45623901 McMullan, P. (2002) Product Chemistry Data to Support the Registration of MON 787873: 

Lab Project Number: PC-63-01-15-0: MSL-17638: RD 1568. Unpublished study prepared by 

Monsanto Company. 59 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800} 

45632101 Schoenberg, P. (2002) Product Identity and Disclosure of Ingredients and Analysis and 

Certification of Product Ingredients of Chemsico Herbicide DG RTU. Unpublished study 

prepared by United Industries Corp. 9 p. {OPPTS 830.1550, 830.1670, 830.1750, 830.1650} 

45657807 Wise, J. (2001) ClearOut 62 Formulation Concentrate: Product Identity and Composition; 

Description of Material Used to Produce the Product; and Description of Production Process: 

Lab Project Number: CPT026201. Unpublished study prepared by John Wise & Associates, 

Ltd. 8 p. {OPPTS 830.1550, 830.1600 and 830.1620} 

45685901 Benard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by HELM. 21 p. 

45685902 Craig, W.; Davidson, A. (2000) Preliminary Analysis and Certification of Limits for 

Glyphosate TGA/MP: Lab Project Number: 333885. Unpublished study prepared by HELM. 

120 p. {OPPTS 830.1700, 830.1750, 830.1800} 

45705401 Tank, H. (2002) Group A-Product Identity, Composition, and Analysis for GF-938; and End-

Use Product Containing N-(phosphonomethyl)glycine: Lab Project Number: NAFST544. 

Unpublished study prepared by Dow AgroSciences LLC. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 



45725301 Hipps, A. (2002) Manufacturing Process Description and Supporting Data for G-30027/CGA-

77102/Glyphosate-IPA 4.9 SC (A12453F): Lab Project Number: PC-02-020: AF-1433/3: 

2557-01. Unpublished study prepared by Syngenta Crop Protection, Inc. 287 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45746301 Sawyer, R. (2001) Product Chemistry: Riverdale Grass, Weed and Vegetation Herbicide 5% 

Concentrate: Lab Project Number: RIVERDALE GRASS, WEED & VEGETATION 

HERBICIDE R-T-U. Unpublished study prepared by Riverdale Chemical Company. 14 p. 

45746401 Sawyer, R. (2001) Product Chemistry: Riverdale Grass, Weed and Vegetation Herbicide R-T-

U: Lab Project Number: RIVERDALE GRASS, WEED & VEGETATION HERBICIDE R-T-

U. Unpublished study prepared by Riverdale Chemical Company. 14 p. 

45746601 Miller, R. (2002) Product Identity and Composition, Description of Materials Used to Produce 

the Product, Description of the Formulation Process, and Discussion of Formation of 

Impurities: Lab Project Number: CHB-RP-PCV-088-T-1. Unpublished study prepared by 

Phibro-Tech, Inc. 47 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670} 

45748602 Cheminova, Inc. (2002) Glyfos Concentrate 1.25% Weed and Grass Killer: Product Identity 

and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method. Unpublished study. 18 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1750, 830.1800, 830.1900} 

45748702 Cheminova, Inc. (2002) Glyfos Concentrate 20% Weed and Grass Killer: Product Identity and 

Composition, Description of Materials Used, Description of Formulation Process, Discussion 

of the Formation of Impurities, Preliminary Analysis, Certified Limits, Enforcement 

Analytical Method. Unpublished study. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1750, 830.1800, 830.1900} 

45758801 Phelps, L. (2002) Manufacturing Process Description and Supporting Data for Glyphosate SL 

(360) (A12798Q): Lab Project Number: PC-02-039: AF-1482/1: 2781887.DOC. Unpublished 

study prepared by Syngenta Crop Protection, Inc. 98 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1750, 830.1800} 

45759201 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Pro. Unpublished study prepared by Helm. 23 p. {OPPTS 

830.1550, 830.6302, 830.6303, 830.6304, 830.7300, 830.7840, 830.7370, 830.7000, 830.6313, 

830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320, 830.1670, 830.1750, 

830.1800} 

45763501 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78327 

Herbicide: Lab Project Number: MSL-17605: 39594: PC-63-01-14-0. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 102 p. 

45773301 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78365 

Herbicide--Amended Report: Lab Project Number: PC-63-01-05-0: 34543/510494: MSL-

17760. Unpublished study prepared by Monsanto Company and Chemir/Polytech 

Laboratories, Inc. 81 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 830.7950} 

45773401 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78567 

Herbicide--Amended Report: Lab Project Number: MSL-17757: PC-63-01-02-0: PC-ME-

0452-01. Unpublished study prepared by Monsanto Company and Chemir/Polytech 

Laboratories, Inc. 84 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 830.6315, 830.6316, 

830.6320, 830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 

830.7950} 



45773501 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78307 

Herbicide--Amended Report: Lab Project Number: PC-63-01-01-0: 34543: MSL-17696. 

Unpublished study prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 

85 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 830.7950} 

45775101 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Pro. Unpublished study prepared by Helm. 25 p. {OPPTS 

830.1550, 830.6303, 830.6304, 830.6302, 830.7000, 830.7300, 830.7840, 830.7950, 830.7370, 

830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320} 

45792301 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities And 

Analytical Data For Glyphosate PRO: Unpublished study prepared by Helm AG. 23 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7300, 830.7840, 830.7000, 830.7370, 

830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320, 830.1670, 

830.1750, 830.1800} 

45805502 Phelps, L. (2002) Manufacturing Process Description and Supporting Data for Glyphosate 

Acid Manufacturing Use Product (ASF71R): Lab Project Number: PC-02-062: 1789-02: 

2832941.DOC. Unpublished study prepared by Syngenta Crop Protection, Inc. 123 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800} 

45809801 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by Helm. 21 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7200, 830.7300, 830.7950, 830.7370, 

830.7550, 830.6313, 830.6315, 830.6317, 830.6320, 830.7050, 830.1670, 830.1750, 

830.1800} 

45814301 Mierkowski, M. (2002) Product Chemistry Study for MON 79146 Herbicide Formulation: Lab 

Project Number: MSL-18183: PC-63-02-15-0: 42668. Unpublished study prepared by 

Monsanto Company and Chemir Analytical Services. 111 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 

45819301 Tank, H. (2002) Group A--Product Identity, Composition, and Analysis for GF-887; and End-

Use Product Containing N-(Phosphonomethyl) Glycine: Lab Project Number: NAFST609. 

Unpublished study prepared by Dow AgroSciences LLC. 68 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45825901 Miller, R. (2002) Product Identity and Composition, Description of Materials Used to Produce 

the Product, Description of the Formulation Process, and Discussion of Formation of 

Impurities: Glykamba: Lab Project Number: CHB-RP-PCV-119-T-1. Unpublished study 

prepared by Phibro-Tech, Inc. 32 p. {OPPTS 830.1550, 830.1600, 830.1670} 

45825902 Miller, R. (2002) Preliminary Analysis, Certified Limits and Enforcement Analytical Methods: 

Glykamba: Lab Project Number: CHB-RP-PCV-120-T-1: CHB-OP-MTH-096-P-5: CHB-OP-

MTH-096-P-4. Unpublished study prepared by Phibro-Tech, Inc. 28 p. {OPPTS 830.1700, 

830.1750, 830.1800} 

45830207 Phelps, L. (2002) Manufacturing Process Description and Supporting Data for Glyphosate SL 

(500)(A13013M): Lab Project Number: PC-02-086. Unpublished study prepared by Syngenta 

Crop Protection, Inc. 101 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800} 

45837201 Phelps, L. (2003) Manufacturing Process Description and Supporting Data for Glyphosate SL 

(360) (A12798Q): Lab Project Number: PC-03-012: AF-1482/1: 1552-02. Unpublished study 

prepared by Syngenta Crop Protection, Inc. 98 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1750, 830.1800} 



45850701 Phelps, L. (2003) Manufacturing Process Description and Supporting Data for Glyphosate SL 

(500)(A13013M): Lab Project Number: PC-03-013: AMP10064-03A. Unpublished study 

prepared by Syngenta Crop Protection. 101 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1750, 830.1800} 

45852201 Mierkowski, M. (2003) Product Chemistry Study for MON 78906 Herbicide Formulation: 

Amended Report: Lab Project Number: MSL-18488: PC-63-02-18-0: PC-ME-0332-02. 

Unpublished study prepared by Monsanto Company. 62 p. {OPPTS 830.1550, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800} 

45852502 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 79158 

Herbicide: Lab Project Number: PC-63-02-16-0: 42318: MSL-18150. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 119 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 

830.6304, 830.6314, 830.6315, 830.6316, 830.6317. 830.7000, 830.7100, 830.7300} 

45871301 Tank, H. (2002) Group A--Product Identity, Composition, and Analysis for GF-772; an End-

use Product Containing N-(Phosphonemthyl)Glycine: Lab Project Number: NAFST571: 02-

941-A: DAS-AM-02-017. Unpublished study prepared by Dow AgroSciences LLC. 94 p. 

{OPPTS 830.1550, 830.1600, 830.1620, 830.1670, 830.1750, 830.1800} 

45878501 Mierkowski, M. (2003) Product Chemistry Study for MON 78868 Herbicide Formulation--

Amended Report: Lab Project Number: PC-63-02-17-0: MSL-18489: PC-ME-0332-02. 

Unpublished study prepared by Monsanto Company. 75 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 

45878601 Bernard, S. (2003) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyfox. Unpublished study prepared by Helm Agro US, Inc. 23 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7300, 830.7840, 830.7950, 830.7370, 

830.7000, 830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320, 

830.1670, 830.1750, 830.1800} 

45882001 Bernard, S. (2003) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate 41%. Unpublished study prepared by Helm Agro US, Inc. 23 

p. 

45897901 Schoenberg, P. (2003) Product Identity and Disclosure of Ingredients and Analysis and 

Certification of Product Ingredients of Chemsico Herbicide Concentrate DG II. Unpublished 

study prepared by United Industries Corp. 9 p. {OPPTS 830.1550, 830.1650, 830.1670} 

45930801 Phelps, L. (2003) Manufacturing Process Description and Supporting Data for 

Diquat(Ion)/Glyphosate SL (0.39/13.4)(A13692B): (Final Report): Lab Project Number: PC-

03-019: 1702-02: 2811977.DOC. Unpublished study prepared by Syngenta Crop Protection, 

Inc. 115 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1800} 

45930802 Phelps, L. (2003) Manufacturing Process Description and Supporting Data for 

Diquat(Ion)/Glyphosate SL (0.03/0.81)(A13693B): (Final Report): Lab Project Number: PC-

03-020: 1714-02: 2549616.DOC. Unpublished study prepared by Syngenta Crop Protection, 

Inc. 127 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45931701 Bernard, S. (2003) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by Helm. 21 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7200, 830.7300, 830.7840, 830.7950, 

830.7370, 830.7550, 830.7000, 830.6313, 830.6317, 830.6320, 830.7050, 830.1670, 830.1700, 

830.1800, 830.1750} 



45931702 Craig, W.; Davidson, A. (2000) Preliminary Analysis and Certification of Limits for 

Glyphosate TGAI/MP: Lab Project Number: 18717: 333885: 3388D. Unpublished study 

prepared by Inveresk Research. 121 p. {OPPTS 830.1700, 830.1750, 830.1800} 

46078501 Mannion, R. (2003) Product Chemistry Data to Support the Registration of MON 78998. 

Project Number: 1618, 97002, CP/162A. Unpublished study prepared by Monsanto. 51 p. 

46783407 Baker, S. (2006) Product Chemistry Data for Glypho 648. Project Number: 06/6139/12. 

Unpublished study prepared by Loveland Products, Inc. 14 p. 

46862107 Baker, S. (2006) Product Chemistry Data for Mirage. Project Number: 06/889/1. Unpublished 

study prepared by Loveland Products, Inc. 14 p. 

46888101 Blake, J. (2006) Eraser AQ Aquatic Herbicide: Product Chemistry. Unpublished study 

prepared by Control Solutions, Inc. 13 p. 

47382401 Baker, S. (2008) Product Chemistry Data for Prep-It: (LI 6242-12). Project Number: 

08/989/01. Unpublished study prepared by Loveland Products, Inc. 15 p. 

48602502 Emory, E. (2011) Product Chemistry Data for Prep-It Herbicide. Project Number: 

11/34704/989/01. Unpublished study prepared by Loveland Products, Inc. 17p. 

61-2       Description of Beginning Materials and Manufacturing Proces 

MRID Citation Reference 

  

37835 Monsanto Company (1972) The Name, Chemical Identity, Physical Composition of the 

Pesticide Chemical: (Roundup). Includes method entitled: The determination of N-

Phosphonomethylglycine via secondary Amine-Nitrite complex. (Unpublished study received 

Sep 26, 1975 under 6G1679; CDL:096483-A) 

39375 Conkin, R.A.; Hannah, L.H.; Stewart, E.R. (1975) Summary of Chemis- try. (Unpublished 

study received Sep 26, 1975 under 6H5106; submitted by Monsanto Co., Washington, D.C.; 

CDL:094900-A) 

44421 Monsanto Company (1972) The Name, Chemical Identity, Physical Composition of the 

Pesticide Chemical: ?Roundup|. Includes un- dated method entitled: The Determination of N-

Phosphonomethyl- glyime via secondary amine-nitrite complex. (Unpublished study received 

on unknown date under 5G1523; CDL:094036-A) 

47775 Monsanto Company (19??) Summary of Chemistry: ?Glyphosate|. (Un- published study 

received Jul 12, 1974 under 5F1536; CDL: 094175-A) 

48281 Monsanto Company (1972) Manufacturing Process. Undated method entitled: The 

determination of N-Phosphonomethylglyime via secondary Amine-Nitrite complex. 

(Unpublished study received on unknown date under 524-EX-21; CDL:223373-B) 

51977 Monsanto Company (1976) The Name, Chemical Identity, Physical Com- position of the 

Pesticide: ?Roundup|. Rev. (Unpublished study received Jun 3, 1976 under 524-308; 

CDL:096177-A) 

57069 Monsanto Company (1976) Summary--N-Nitrosoglyphosate Studies. (Un- published study 

received May 12, 1977 under 524-308; CDL: 229785-B) 

60971 Monsanto Company (1972?) Technical Chemical Number 2. (Unpub- lished study received 

Oct 27, 1980 under 524-341; CDL:243596-B) 



60972 Monsanto Company (19??) Formulated Product. (Unpublished study received Oct 27, 1980 

under 524-341; CDL:243596-C) 

60973 Monsanto Company (19??) Formulated Product Used in the Emulsifiable Concentrate. 

(Unpublished study received Oct 27, 1980 under 524-341; CDL:243596-D) 

67037 Monsanto Company (1972) The Name, Chemical Identity, Physical Composition of the 

Pesticide Chemical: ?Roundup|. (Unpublished study received Jan 30, 1973 under 524-308; 

CDL:008460-A) 

72224 Monsanto Company (19??) The Name, Chemical Identity, Physical Composition of the 

Pesticide: ?Glyphosate|. (Unpublished study received Apr 25, 1979 under 524-330; 

CDL:238240-B) 

81036 Monsanto Company (1972) Chemistry of the Product and Formulation Details: ?Glyphosate|. 

(Unpublished study received Sep 25, 1975 under 6H5106; CDL:239610-A) 

84121 Monsanto Company (1972) The Name, Chemical Identity, Physical Com- position of the 

Pesticide Chemical: ?Roundup|. (Unpublished study received on unknown date under 4G1444; 

CDL:098324-B) 

108179 Monsanto Co. (1972) The Name, Chemical Identity, Physical Composi- tion of the Pesticide 

Chemical: ?Roundup|. (Unpublished study received Jan 30, 1973 under unknown admin. no.; 

CDL:120006-A) 

108202 Monsanto Co. (1978) The Name, Chemical Identity, Physical Composi- tion of the Pesticide: 

?Glyphosate|. (Compilation; unpublished study received Jul 11, 1978 under 524-308; 

CDL:234319-A) 

126605 Stauffer Chemical Co. (1983) ?Chemical Study: SC-0224 Concentrate Nonselective 

Postemergence Herbicide|. (Compilation ; unpub- lished study received Mar 21, 1983 under 

476-EX-101; CDL: 249801-A) 

126626 Stauffer Chemical Co. (1983) ?Chemistry of SC-0224 4-LC|. (Com- pilation; unpublished 

study received Mar 21, 1983 under 476- EX-101; CDL:249804-A) 

131693 Stauffer Chemical Co. (1983) ?Chemistry: SC-0224|. (Compilation; unpublished study 

received Oct 25, 1983 under 476-EX-102; CDL: 251545-B) 

132171 Stauffer Chemical Co. (1983) ?Chemistry of Knoxweed Herbicide|. (Compilation; unpublished 

study received Jun 24, 1983 under 476- 2225; CDL:250544-A) 

133437 Chevron Chemical Co. (1983) Kleenup Grass and Weed Killer: ?Product Chemistry Data|. 

(Compilation; unpublished study received Dec 7, 1983 under 239-2509; CDL:251930-A) 

137776 Chevron Chemical Co. (1984) ?Chemistry: Ortho Systemic Weed and Grass Killer|. 

(Compilation; unpublished study received Mar 28, 1984 under 239-2469; CDL:252789-A; 

252790) 

143365 Hammond, J.; Pulwer, M. (1985) Product Chemistry Data to Support Registration of Mon-

8780, a Formulation of N-Phosphonomethyl- glycine in the Form of its Isopropylamine Salt: 

Project No. 7663. Unpublished study prepared by Monsanto Company. 26 p. 

152385 Pike, R.; Berk, H. (1984) Product Chemistry Data To Support Regi- stration of Mon-8776, a 

Package Mixture of the N- Phosphono- methylglycine in the Form of Its Isopropylamine Salt 

and 2,4-Di- chlorophenoxyacetic Acid in the Form of Its Isopropylamine Salt: Project No: 

7663. Unpublished study prepared by Monsanto Co. 54 p. 

153551 Armstrong, T., comp. (1985) [Selected Product Chemistry Data To Support the Continued 

Registration of Glyphosate (N-Phosphono- methylglycine). Unpublished compilation. 40 p. 



158317 Pike, R.; Pulwer, M. (1985) Product Chemistry Data To Support Registration of MON-8776-4, 

a Package Mixture of N-Phosphono- methylglycine in the Form of Its Isopropylamine Salt and 

2,4- Dichlorophenoxyacetic Acid in the Form of Its Isopropylamine Salt: Report No. MSL-

4924: Project No. 7663. Unpublished study prepared by Monsanto Co. 67 p. 

160021 Pike, R. (1986) Product Chemistry Data To Support Registration of MON-8757, A 

Formulation of N-phosphonomethylglycine in the Form of Its Isopropylamine Salt: Report 

No.: MSL-5438: Job/Project No.: 7663. Unpublished study prepared by Monsanto Co. 50 p. 

160389 Chevron Chemical Co. (1984) Ortho Systemic Spot Weed & Grass Killer: Product Chemistry 

Data. Unpublished compilation. 21 p. 

161333 Hammon, J. (1986) Product Chemistry Data To Support the Continued Registration of 

Glyphosate (N-phosphonomethylglycine): Report No. MSL-5066 (Revised): Project No. 7663. 

Unpublished study prepared by Monsanto Co. 172 p. 

161334 Hammond, J. (1985) Product Chemistry Data To Support Registration of Mon-2139 (Roundup 

Herbicide), a Formulation of N-phosphono- methylglycine in the Form of Its Isopropylamine 

Salt: Report No. MSL-5129: Project No. 7663. Unpublished study prepared by Mon- santo Co. 

40 p. 

161730 Chevron Chemical Co. (1984) Ortho Ready-to-Use Spot Weed and Grass Killer: Product 

Chemistry Data. Unpublished compilation. 18 p. 

40046201 Benke, A. (1986) Manufacturing Process for SC-0224: Addendum to Study: Laboratory 

Project ID: RRC 86-101. Unpublished study prepared by Stauffer Chemical Co. 91 p. 

40110301 Pike, R. (1985) Volume II: Product Chemistry Data to Support the Registration of MON-8783 

(Fallow Master): Project No. MSL-4833. Unpublished compilation prepared by Monsanto 

Agricultural Co. 76 p. 

40137601 Freeman, M. (1987) Glyphosate--Product Chemistry Data For: Exchange Semi-Concentrate 

Herbicide: Laboratory Project ID: U.10-P. 4373-4380. Unpublished study prepared by 

Forshaw Chemicals, Inc. 9 p. 

40137701 Freeman, M. (1987) Glyphosate--Product Chemistry Data For: Exchange Concentrate 

Herbicide: Laboratory Project ID: U.10-P. 4373-4380. Unpublished study prepared by 

Forshaw Chemicals. 9 p. 

40137801 Freeman, M. (1987) Glyphosate--Product Chemistry Data For: Exchange RTU Herbicide: 

Laboratory Project ID: U.10-P. 4373-4380. Un- published study prepared by Forshaw 

Chemicals, Inc. 9 p. 

40154801 Barclay, J. (1986) Product Chemistry to Support the Registration of Sodium Sesqui-N-

phosphonomethyl Glycinate: Product Identity and Composition: Lab. Proj. No. MSL-6265. 

Unpublished study prepared by Monsanto Co. 41 p. 

40155801 Barclay, J. (1986) Product Chemistry To Support the Registration of the Isopropylamine Salt 

of N-phosphonomethylglycine (62% Solu- tion): Product Identity and Composition: 

Laboratory Project No. MSL-6196. Unpublished study prepared by Monsanto Co. 37 p. 

40298901 Barclay, J. (1987) Product Chemistry To Support the Registration of Rodeo Herbicide (53.8% 

Isopropylamine Salt of Glyphosate): Pro- duct Identity and Composition: Laboratory Project 

ID: MSL-6710: R.D. No. 805. Unpublished compilation prepared by Monsanto Agricultural 

Co. 36 p. 

40394801 Barclay, J. (1987) Product Chemistry To Support the Registration of MON-18710 ...: Product 

Identity and Composition: Laboratory Pro- ject No. MSL-6954. Unpublished compilation 

prepared by Monsanto Co. 50 p. 



40421401 Barclay, J. (1987) Product Chemistry to Support Registration of MON-18722 (Roundup NM II 

Herbicide) ...:Product Identity and Composition: Laboratory Project ID MSL-6965. 

Unpublished compilation prepared by Monsanto Co. 58 p. 

40427301 Barclay, J. (1987) Product Chemistry To Support the Registration of Roundup L&G Ready-

To-Use ...: Product Identity and Composition: Laboratory Project No. MSL-6497; R.D. No. 

820. Unpublished compilation prepared by Monsanto Co. 42 p. 

40668201 Korndorfer, C.; Barclay, J. (1988) Product Chemistry To Support the registration of MON-

18717 ... Product Identity and Composition: Project No. MSL-7024. Unpublished study 

prepared by Monsanto Agricultural Co. 50 p. 

40853901 Korndorfer, C.; Gibson, K. (1988) Product Chemistry Data To Support the Registration of 

MON-14420: Project No. MSL-8061; R.D. No. 884. Unpublished study prepared by Monsanto 

Agricultural Co. 88 p. 

40893801 Wegner, M. (1987) SC-0224 4LC-E: Product Chemistry: Laboratory Project ID RRC 87-131. 

Unpublished study prepared by Stauffer Chemical Co. 31 p. 

40966901 Korndorfer, C.; Gibson, K. (1988) Product Chemistry Data To Support the Registration of 

Mon-8750: Laboratory Project No. MSL-8040: R.D. No. 883. Unpublished compilation 

prepared by Monsanto Agricultural Co. 67 p. 

41008301 Gibson, K. (1989) Product Chemistry to Support the Registration of MON-8723: Project ID: 

MSL-8707-8709; R.D. No. 914. Unpublished study prepared by Monsanto Agricultural Co. 62 

p. 

41062101 Rages, D. (1988) Product Chemistry Data to Support the Registration of MON-14415: Project 

No. MSL-8600: R.D. No. 919. Unpublished study prepared by Monsanto Agricultural Co. 71 

p. 

41142301 Rages, D. (1989) Product Chemistry Data for MON-20033 Herbicide - Part I of 3, Product 

Identity & Composition (Guideline Series 61): Project No. MSL-9025; R.D. No. 928. 

Unpublished study prepared by Monsanto Agricultural Co. 25 p. 

41228201 Beasley, R.; Brockman, T.; Rogers, P. (1989) Product Chemistry Data to Support the 

Continued Registration of Glyphosate (N-Phosphonomethylglycine): Project No. 953. 

Unpublished study prepared by Monsanto Agricultural Co. 44 p. 

41228401 Beasley, R.; Brockman, T.; Rogers, P. (1989) Product Chemistry to Support the Registration 

of the Isopropylamine Salt of N-Phosphonomethylglycine (62 percent Solution): R. D. No. 

954. Unpublished study prepared by Monsanto Agricultural Co. 50 p. 

41260601 Nevels, P.; Nord, P. (1989) Product Chemistry Data for MON-18724 Herbicide: Product 

Identity & Composition: Project ID MSL-9312. Unpublished study prepared by Monsanto 

Agricultural Co. 25 p. 

41305401 Rages, D. (1989) Product Chemistry Data to Support the Registration of MON-20047: Part 1 

of 3: Product Identity and Composition: Lab Project Number: MSL-9460: 964. Unpublished 

study prepared by Monsanto Agricultural Co. 15 p. 

41305402 Rages, D. (1989) Product Chemistry Data to Support the Registration of MON-20047: Part 2 

of 3: Analyses and Certification of Product Ingredients: Lab Project Number: MON-9461: 

964. Unpublished study prepared by Monsanto Agricultural Co. 29 p. 

41522701 Tavana, S.; Nelson, N. (1989) Description of Starting Materials and Manufacturing Process 

and Discussion of the Formation of Impurities for Touchdown Technical: Lab Project 

Number: WRC-89-36. Unpublished study prepared by Western Research Center. 75 p. 



41642301 Schuette, S. (1990) Product Chemistry Data to Support the Registra- tion of MON-35085: Lab 

Project Number: MSL-10294: 1001. Unpub- lished study prepared by Monsanto Agricultural 

Co. 50 p. 

41701701 Rages, D. (1990) Product Chemistry for MON-81714 Herbicide: Lab Project Number: 0436-

90-16: MSL 01424: R.D. 0115. Unpublished study prepared by Monsanto Agricultural 

Company. 148 p. 

41719701 Gibson, K. (1990) Product Chemistry Data to Support the Registra- tion of MON-18702: Lab 

Project Number: 0436-90-5: MSL-10316. Unpublished study prepared by Monsanto 

Agricultural Co. 65 p. 

41748101 Schuette, S. (1990) Product Chemistry Data to Support the Registra- tion of MON-44006: Lab 

Project Number: 0463-90-18: MSL-10,665. Unpublished study prepared by Monsanto 

Agricultural Co. 78 p. 

41794501 Buchanan, R. (1990) Product Chemistry Data to Support the Registra- tion of MON-35035: 

Lab Project Number: MSL-12098: 0476-90-14. Unpublished study prepared by Monsanto 

Agricultural Co. 71 p. 

43020901 Taylor, M. (1993) Product Chemistry Data to Support the Registration of MON-65005 

Herbicide: Lab Project Number: 0469-93-5: MSL-12751: MSL-12911. Unpublished study 

prepared by Monsanto Co. 73 p. 

43049301 Buchanan, R. (1993) Product Chemistry Data for MON-60696 Herbicide: Lab Project 

Number: 0480/93/01: MSL/12/922: MSL/12/802. Unpublished study prepared by Monsanto 

Co. Agricultural Group 74 p. 

43172901 Wong, D. (1993) Product Identity and Composition Analysis and Certification of Product 

Ingredients Physical and Chemical Characteristics: Lab Project Number: 93004. Unpublished 

study prepared by The Solaris Group. 35 p. 

43394401 Siemer, S. (1994) Doomsday AI: Glyphosate Product Chemistry. Unpublished study prepared 

by Siemer & Associates, Inc. 13 p. 

43420201 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: ORTHO Systemic Weed & Grass 

Killer: Lab Project Number: 94008. Unpublished study prepared by The SOLARIS Group. 39 

p. 

43420301 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: ORTHO Ready-to-Use Spot Weed & 

Grass Killer: Lab Project Number: 94009. Unpublished study prepared by The SOLARIS 

Group. 38 p. 

43420901 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: KLEENUP Grass & Weed Killer: Lab 

Project Number: 94011. Unpublished study prepared by The SOLARIS Group. 38 p. 

43421001 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: ORTHO Fence & Grass Edger 

Formula II: Lab Project Number: 94012. Unpublished study prepared by The SOLARIS 

Group. 43 p. 

43421101 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: KLEENUP Spot Weed & Grass 

Killer: Lab Project Number: 94010. Unpublished study prepared by The SOLARIS Group. 40 

p. 



43434701 Celex Corp. (1994) Super K-GRO Systemic Grass & Weed Killer Isopropylamine Salt of 

Glyphosate: Product Chemistry: Lab Project Number: CELEX 1994-17. Unpublished study. 

23 p. 

43434901 Celex Corp. (1994) Product Chemistry: Super K-GRO Systemic Grass & Weed Killer 

Concentrate Isopropylamine Salt of Glyphosate: Product Chemistry: Lab Project Number: 

CELEX 1994-16. Unpublished study. 23 p. 

43456401 Celex Corp. (1994) Product Chemistry: Super K-GRO Shoot-Out Spot Weed & Grass Killer: 

Isopropylamine Salt of Glyphosate: Lab Project Numbers: CELEX 1994-18: 971: UZC1150B. 

Unpublished study. 35 p. 
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Analytical Method: Lab Project Number: 2026. Unpublished study prepared by Cheminova, 

Inc. 15 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45236102 Skwara, J. (2000) Glyfos Ready-to-Use 0.75% Weed and Grass Killer: Product Identity and 

Composition, Description of Materials Used, Description of Formulation Process, Discussion 

of the Formation of Impurities, Preliminary Analysis, Certified Limits and Enforced Analytical 

Method: Lab Project Number: 2019. Unpublished study prepared by Cheminova, Inc. 18 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45278401 Tank, H. (2000) Group A-Product Identity, Composition, and Analysis for GF-368; an End-

Use Product Containing N-(Phosphonomethyl) Glycine: Lab Project Number: NAFST334, 

Unpublished study prepared by Dow AgroSciences LLC. 61 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45278501 Tank, H. (2000) Group A-Product Identity, Composition, and Analysis for GF-369; an End-

Use Product Containing N-(Phosphonomethyl)Glycine: Lab Project Number: NAFST335. 

Unpublished study prepared by Dow AgroSciences LLC. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45278801 McMullan, P. (2000) Product Chemistry Data to Support the Registration of MON 78510 

Herbicide: Lab Project Number: PC-63-00-09-0: 1518: MSL-16928. Unpublished study 

prepared by Monsanto Co. 73 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 

830.7000, 830.7100, 830.7300} 

45279801 Wise, J. (2000) Glyphosate Acid Product Identity and Composition; Description of Material 

Used to Produce the Product; Description of Manufacturing Process; and Discussion of 

Formation of Impurities: Final Report: Lab Project Number: CPT00001. Unpublished study 

prepared by John Wise & Associates, Ltd. 14 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1670, 830.1750} 

45290001 Cheminova, Inc. (2000) Glyfos AU Herbicide Description of Formulation Process Discussion 

of the Formation of Impurities: Amendment to MRID #45181303. Unpublished study. 8 p. 

{OPPTS 830.1650 and 830.1670} 

45293501 Fickle, J.; Morrissey, M. (1999) Glyphosate IPA Manufacturing Concentrate Product Identity, 

Composition, and Analysis (Group A): Lab Project Number: 1999-NULA99-01. Unpublished 

study prepared by Covance Laboratories Inc. 87 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800} 

45304801 Patel, C. (2000) Product Chemistry for Rawhide Herbicide: Lab Project Number: DSR 00-261: 

DSR.TM.04.04: DSR.TM.03.02. Unpublished study prepared by Rohm and Haas Research 

Laboratories. 227 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.7000, 

830.7100, 830.7300, 830.7520} 



45317301 Rogers, P.; DeRyck, P.; Eaton, D. et al. (2001) Additional Product Chemistry Data to Support 

the Continued Registration of Glyphosate Technical: Lab Project Number: R.D. 1526: MSL-

17078: AQC-698-86-F. Unpublished study prepared by Monsanto Company. 133 p. 

45322901 Clayton, W. (2001) Product Identification and Disclosure of Ingredients, Description of 

Beginning Materials and Manufacturing Process, Discussion of Formation of Impurities: 

BackDraft SL Herbicide. Unpublished study prepared by BASF Corporation. 16 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670} 

45328901 Sanson, D. (2001) Product Identity and Composition of EH-1384 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 14 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45341101 Overholt, J. (2001) Product Identity and Composition of Journey Herbicide. Unpublished 

study prepared by BASF Corporation. 14 p. {OPPTS 830.1550, 830.1650, 830.1670} 

45350601 Sanson, D. (2001) Product Identity and Composition of EH-1385 Herbicide. Unpublished 

study prepared by PBI/Gordon Corp. 10 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670} 

45360301 Bernard, S. (2001) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by Cedar Chemical 

Corporation. 16 p. 

45374601 Sanson, D. (2001) Product Identity and Composition of EH-1390 Herbicide. Unpublished 

study prepared by PBI/Gordon Corp. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670} 

45378501 Sanson, D. (2001) Product Identity and Composition of EH-1391 Herbicide. Unpublished 

study prepared by PBI/Gordon Corp. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670} 

45386801 Harwell, C.; Head, T. (2001) Product Chemistry Requirements for Nufarm Glyphosate Dual 

Salt Herbicide (NUP0532, 37.54% Glyphosate IPA 3.42% Glyphosate Monoammoniumsalt): 

Lab Project Number: 01-01A. Unpublished study prepared by Riverdale Chemical 

Co./Nufarm, Inc. 36 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45387701 Sanson, D. (2001) Product Identity and Composition of EH-1386 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1600, 830.1650, 830.1670, 

830.1800} 

45403701 Jackson, M. (2001) Product Properties Data on Hi-Yield KILLZALL Concentrate Systemic 

Weed and Grass Killer: Lab Project Number: VPG-01-01. Unpublished study prepared by 

Brazos Associates, Inc. 5 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45409601 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78567 

Herbicide: Lab Project Number: PC-63-01-02-0: 34543: MSL-17186. Unpublished study 

prepared by Monsanto Company Chemir/Polytech Laboratories, Inc. 84 p. {OPPTS 830.1550, 

830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800} 

45410601 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78307 

Herbicide: Lab Project Number: PC-63-01-01-0: 34543: MSL-17135. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 85 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 

830.6304, 830.6314, 830.6315, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7100, 

830.7300} 

45423301 Luedke, J. (2001) Product Chemistry: Green Light Com-Pleet 1. 92% Systemic Grass and 

Weed Killer Ready-To-Use. Unpublished study prepared by Green Light Company. 4 p. 

{OPPTS 830.1650, 830.1670} 



45423501 Luedke, J. (2001) Product Chemistry: Green Light Com-Pleet Systemic Grass and Weed Killer 

Ready-To-Use. Unpublished study prepared by Green Light Company. 4 p. {OPPTS 

830.1650, 830.1670} 

45423601 Luedke, J. (2001) Product Chemistry: Green Light Com-Pleet 18% Systemic Grass and Weed 

Killer. Unpublished study prepared by Green Light Company. 4 p. {OPPTS 830.1650, 

830.1670} 

45423701 Luedke, J. (2001) Product Chemistry: Green Light Com-Pleet 41% Systemic Grass and Weed 

Killer. Unpublished study prepared by Green Light Company. 4 p. {OPPTS 830.1650, 

830.1670} 

45433401 Sanson, D. (2001) Product Identity and Composition of EH-1387 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45434301 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78365 

Herbicide: Lab Project Number: MSL-17177: PC-63-01-05-0: 3453/510494. Unpublished 

study prepared by Monsanto Company and Chermir/Polytech Laboratories, Inc. 81 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 

830.6304, 830.6313, 830.6314, 830.6316, 830.6320, 830.7000, 830.7200} 

45437901 Sanson, D. (2001) Product Identity and Composition of EH-1388 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45465401 Sanson, D. (2001) Product Identity and Composition of EH-1389 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 11 p. {OPPTS 830.1500, 830.1600, 830.1620, 

830.1670, 830.1800} 

45479201 Sanson, D. (2001) Product Identity and Composition of EH1394 Herbicide. Unpublished study 

prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45482702 Cheminova, Inc. (2001) Glyfos Concentrate 25% Weed and Grass Killer: Product Identity and 

Composition: Description of Materials Used: Description of Formulation Process: Discussion 

of Formation of Impurities: Preliminary Analysis: Certified Limits: Enforcement Analytical 

Method. Unpublished study. 10 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 

830.1750, 830.1800, 830.1900} 

45489101 Hipps, A. (2001) Glyphosate Diammonium Salt 0.81 SL (A12877A): Product Chemistry: Lab 

Project Number: PC-01-029. Unpublished study prepared by Syngenta Crop Protection, Inc. 

45 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.6302, 

830.6303, 830.6304, 830.6315, 830.6314, 830.6316, 830.6317, 830.7300, 830.6321, 

830.7000} 

45491701 Hipps, A. (2001) Glyphosate Diammonium Salt (ASF916) 13.4SL (A12875A): Product 

Chemistry: Lab Project Number: PC-01-028. Unpublished study prepared by Syngenta Crop 

Protection, Inc. 55 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6315, 830.6316, 830.6317, 830.6320, 830.7000, 830.7100} 

45501001 McMullan, P. (2001) Product Chemistry Data to Support the Registration of MON 78404 

Herbicide: Lab Project Number: PC-63-01-03-0: 510574: 1558. Unpublished study prepared 

by Monsanto Co. 73 p. 

45505301 Endres, M. (2001) Product Properties Data on Hi-Yield Ready-To-Use Vegetation Killer: Lab 

Project Number: VPG-GLY-05. Unpublished study prepared by Brazos Associates, Inc. 10 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 



45505401 Endres, M. (2001) Product Properties Data on Ferti-Lome Systemic Vine Killer: Lab Project 

Number: VPG-GLY-06. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505501 Endres, M. (2001) Product Properties Data on Hi-Yield Ready-To-Use Weed and Grass Killer: 

Lab Project Number: VPG-GLY-03. Unpublished study prepared by Brazos Associates, Inc. 

11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505601 Endres, M. (2001) Product Properties Data on Ferti-Lome Ready-To-USe Systemic Nutgrass 

Killer: Lab Project Number: VPG-GLY-04. Unpublished study prepared by Brazos 

Associates, Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505701 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Weed and Grass Killer 

Concentrate: Lab Project Number: VPG-GLY-09. Unpublished study prepared by Brazos 

Associates, Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1670, 830.1750} 

45505801 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Vegetation Killer: Lab 

Project Number: VPG-GLY-01. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505901 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Weed and Grass Killer: Lab 

Project Number: VPG-GLY-08. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506001 Endres, M. (2001) Product Properties Data on Fertilome Ready-To-Use Vine Killer: Lab 

Project Number: VPG-GLY-07. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506101 Endres, M. (2001) Product Properties Data on Hi-Yield Ready-To-Use Systemic Weed and 

Grass Killer: Lab Project Number: VPG-GLY-02. Unpublished study prepared by Brazos 

Associates, Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506201 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Rope & Wick Applicator 

Mix: Lab Project Number: VPG-GLY-10. Unpublished study prepared by Brazos Associates, 

Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506701 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Rope and Wick Applicator 

Mix: Lab Project Number: VPG-GLY-11: Unpublished study prepared by Brazos Associates, 

Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45511101 Clark, R. (2001) Nations Ag II Glyphosate Technical: Product Identity and Composition; 

Description of Materials Used to Produce the Product; Description of Production Process; and 

Discussion of Formation of Impurities: Lab Project Number: 5600-02. Unpublished study 

prepared by Nations Ag II. 94 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670} 

45511501 Clark, R. (2001) Nations Ag II Glyphosate (Isopropylamine Salt) Technical: Product Identity 

and Composition; Description of Materials Used to Produce the Product; Description of 

Production Process; and Discussion of Formation of Impurities: Lab Project Number: 5600-01. 

Unpublished study prepared by Nations AG II, LLC. 101 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670} 

45518101 Kellogg, M. (2001) Product Identity and Composition, Description of the Materials Used, 

Description of the Formulation Process, Discussion of the Formation of Impurities, Certified 

Limits, and Analyical Methods to Verify Certified Limits for Gly-Star Ready-to-Use Grass 

and Weed Killer. Unpublished study prepared by Albaugh, Inc. 34 p. {OPPTS 830.1550, 

830.1600, 830.1670, 830.1750, 830.1800} 

45523701 Kellogg, M. (2001) Product Identity and Composition, Description of the Materials Used, 

Description of the Formulation Process, Discussion of the Formation of Impurities, Certified 

Limits, and Analytical Methods to Verify Certified Limits for GlyStar Concentrate: Lab 



Project Number: AL-20012. Unpublished study prepared by Albaugh, Inc. 22 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45550101 Hipps, A. (2001) Manufacturing Process Description for Glyphosate Acid Technical: Lab 

Project Number: PC-01-051. Unpublished study prepared by Syngenta Crop Protection, Inc. 8 

p. {OPPTS 830.1650} 88888 

45553508 Ha, S.; Taylor, E. (2001) U.S. EPA Product Properties Test Guideline--Group A and Group B 

of V-10097 Herbicide: Lab Project Number: V-23173A. Unpublished study prepared by 

Valent U.S.A. Corporation. 177 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800, 830.1900, 830.6303, 830.6314, 830.6315, 830.7000, 

830.7100, 830.7300} 

45597209 Sinning, D. (2001) NUP 9a 00: Preliminary Analysis and Enforcement Analytical Method: 

Lab Project Number: 2460-05. Unpublished study prepared by Case Consulting Laboratories, 

Inc. 19 p. {OPPTS 830.1700 and 830.1800} 

45605401 Schoenberg, P. (2002) Product Identity & Disclosure of Ingredients and Analysis and 

Certification of Product Ingredients of Chemsico Herbicide Concentrate DG. Unpublished 

study prepared by United Industries Corp. 9 p. {OPPTS 830.1550, 830.1750, 830.1650, 

830.1670} 

45615101 Miller, R. (2002) Product Identity and Composition, Description of Materials Used to Produce 

the Product, Description of the Formulation Process and Discussion of the Formation of 

Impurities: Nufarm Credit Duo XL: Lab Project Number: CHB-RP-PVC-091-T-1. 

Unpublished study prepared by Phibro-Tech, Inc. 90 p. {OPPTS 830.1550, 860.1600, 

830.1650, 830.1670} 

45622901 McMullan, P. (2002) Product Chemistry Data to Support the Registration of MON 78736 

Herbicide: Lab Project Number: PC-63-01-12-0: MSL-17598: 39595: MSL-17598. 

Unpublished study prepared by Monsanto Co. 84 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 

830.6315, 830.6316, 830.6317, 830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 

830.7840, 830.7950} 

45623901 McMullan, P. (2002) Product Chemistry Data to Support the Registration of MON 787873: 

Lab Project Number: PC-63-01-15-0: MSL-17638: RD 1568. Unpublished study prepared by 

Monsanto Company. 59 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800} 

45632101 Schoenberg, P. (2002) Product Identity and Disclosure of Ingredients and Analysis and 

Certification of Product Ingredients of Chemsico Herbicide DG RTU. Unpublished study 

prepared by United Industries Corp. 9 p. {OPPTS 830.1550, 830.1670, 830.1750, 830.1650} 

45638801 Cheminova, Inc. (2002) Glyfos II Herbicide Description of Formulation Process Discussion of 

the Formation of Impurities. Unpublished study. 8 p. 

45657807 Wise, J. (2001) ClearOut 62 Formulation Concentrate: Product Identity and Composition; 

Description of Material Used to Produce the Product; and Description of Production Process: 

Lab Project Number: CPT026201. Unpublished study prepared by John Wise & Associates, 

Ltd. 8 p. {OPPTS 830.1550, 830.1600 and 830.1620} 

45685901 Benard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by HELM. 21 p. 

45705401 Tank, H. (2002) Group A-Product Identity, Composition, and Analysis for GF-938; and End-

Use Product Containing N-(phosphonomethyl)glycine: Lab Project Number: NAFST544. 

Unpublished study prepared by Dow AgroSciences LLC. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 



45725301 Hipps, A. (2002) Manufacturing Process Description and Supporting Data for G-30027/CGA-

77102/Glyphosate-IPA 4.9 SC (A12453F): Lab Project Number: PC-02-020: AF-1433/3: 

2557-01. Unpublished study prepared by Syngenta Crop Protection, Inc. 287 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45746301 Sawyer, R. (2001) Product Chemistry: Riverdale Grass, Weed and Vegetation Herbicide 5% 

Concentrate: Lab Project Number: RIVERDALE GRASS, WEED & VEGETATION 

HERBICIDE R-T-U. Unpublished study prepared by Riverdale Chemical Company. 14 p. 

45746401 Sawyer, R. (2001) Product Chemistry: Riverdale Grass, Weed and Vegetation Herbicide R-T-

U: Lab Project Number: RIVERDALE GRASS, WEED & VEGETATION HERBICIDE R-T-

U. Unpublished study prepared by Riverdale Chemical Company. 14 p. 

45746601 Miller, R. (2002) Product Identity and Composition, Description of Materials Used to Produce 

the Product, Description of the Formulation Process, and Discussion of Formation of 

Impurities: Lab Project Number: CHB-RP-PCV-088-T-1. Unpublished study prepared by 

Phibro-Tech, Inc. 47 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670} 

45748602 Cheminova, Inc. (2002) Glyfos Concentrate 1.25% Weed and Grass Killer: Product Identity 

and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method. Unpublished study. 18 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1750, 830.1800, 830.1900} 

45748702 Cheminova, Inc. (2002) Glyfos Concentrate 20% Weed and Grass Killer: Product Identity and 

Composition, Description of Materials Used, Description of Formulation Process, Discussion 

of the Formation of Impurities, Preliminary Analysis, Certified Limits, Enforcement 

Analytical Method. Unpublished study. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1750, 830.1800, 830.1900} 

45758801 Phelps, L. (2002) Manufacturing Process Description and Supporting Data for Glyphosate SL 

(360) (A12798Q): Lab Project Number: PC-02-039: AF-1482/1: 2781887.DOC. Unpublished 

study prepared by Syngenta Crop Protection, Inc. 98 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1750, 830.1800} 

45759201 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Pro. Unpublished study prepared by Helm. 23 p. {OPPTS 

830.1550, 830.6302, 830.6303, 830.6304, 830.7300, 830.7840, 830.7370, 830.7000, 830.6313, 

830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320, 830.1670, 830.1750, 

830.1800} 

45763501 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78327 

Herbicide: Lab Project Number: MSL-17605: 39594: PC-63-01-14-0. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 102 p. 

45773301 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78365 

Herbicide--Amended Report: Lab Project Number: PC-63-01-05-0: 34543/510494: MSL-

17760. Unpublished study prepared by Monsanto Company and Chemir/Polytech 

Laboratories, Inc. 81 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 830.7950} 

45773401 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78567 

Herbicide--Amended Report: Lab Project Number: MSL-17757: PC-63-01-02-0: PC-ME-

0452-01. Unpublished study prepared by Monsanto Company and Chemir/Polytech 

Laboratories, Inc. 84 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 830.6315, 830.6316, 

830.6320, 830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 

830.7950} 



45773501 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78307 

Herbicide--Amended Report: Lab Project Number: PC-63-01-01-0: 34543: MSL-17696. 

Unpublished study prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 
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Manufacturing-Use Product: Lab Project Number: PC63-97-9: M800009: MCR-ASC. 

Unpublished study prepared by Monsanto Company. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 

830.7200, 830.7300, 830.7840, 830.7950, 830.7370, 830.7550, 830.7000, 830.6313, 830.6314, 

830.6315, 830.6316, 830.7100} 

44735701 Mierkowski, M. (1998) Product Chemistry Data to Support the Registration of MON 77859 

Herbicide: Lab Project Number: PC63-97-8: M800008: MSL-15268. Unpublished study 

prepared by Monsanto Company. 67 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 



830.1370, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 

830.6316, 830.7000, 830.7100, 830.7300} 

44735801 Duke, J. (1998) Product Chemistry Data to Support the Registration of MON 77450 Herbicide: 

Lab Project Number: PC63-98-9: 1447: MSL-15739. Unpublished study prepared by 

Monsanto Company. 63 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.7200, 830.7300, 830.7000, 830.6313, 

830.6314, 830.6315, 830.6316, 830.7100} 

44757801 Wratten, S. (1999) Identity of Inert Ingredients to Support the Registration of MON 77063: 

Lab Project Number: 1424A. Unpublished study prepared by Monsanto Co. 53 p. 

44790901 McIntyre, C. (1999) Product Chemistry Data to Support Registration of MON 78088 

Herbicide: Lab Project Number: PC63-98-14: MSL-15829: R.D. 1454. Unpublished study 

prepared by Monsanto Company. 81 p. 

44793501 McMullan, P. (1999) Product Chemistry Data to Support the Registration of MON 78102 

Herbicide: Lab Project Number: MSL-15834: RD 1467. Unpublished study prepared by 

Monsanto Company. 92 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1700, 830.1750, 

830.1800, 830.6303, 830.6302, 830.6304, 830.7220, 830.7300, 830.7840, 830.7950, 830.7550, 

830.7000, 830.6313} 

44809001 Duke, J. (1999) Product Chemistry Data to Support the Registration of MON 78112 Herbicide: 

Lab Project Number: PC63-99-03-0: 1425: MSL-1580. Unpublished study prepared by 

Monsanto Company. 61 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 

730.6321, 830.7000, 830.7100, 830.7300} 

44809301 Rages, D. (1999) Product Chemistry Study for MON-78103 Herbicide Formulation: Lab 

Project Number: PC27-98-19: MSL-15856: 1469. Unpublished study prepared by Monsanto 

Company. 78 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6313, 830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 

830.7200, 830.7220, 830.7300, 830.7370, 8730.7550, 830.7840, 830.7950} 

44813001 Ghaoui, L.; Keeney, N. (1999) Group A-Product Identity, Composition, and Analysis for 

NAF-545 (DAS Glyphosate Ultra Herbicide); an End-use Product Containing N-

(phosphonomethyl)glycine: Summary: Lab Project Number: NAFST051. Unpublished study 

prepared by Dow AgroSciences LLC. 66 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1670, 830.1750, 830.1800} 

44816101 Keeney, N. (1999) Group A-Product Identity, Composition, and Analysis for NAF-546 (DAS 

Glyphosate Herbicide); an End-Use Product Containing N-(phosphonomethyl)glycine: Lab 

Project Number: NAFST053. Unpublished study prepared by Dow AgroSciences LLC. 101 p. 

{OPPTS 830.1550, 830.1620, 830.1600, 830.7100, 830.7300, 830.6302, 830.6303} 

44854201 Johnston, R. (1999) Product Identification and Disclosure of Ingredients, Description of 

Beginning of Formation of Impurities: Standout Herbicide. Unpublished study prepared by 

American Cyanamid Company. 20 p. {OPPTS 830.1550, 830.1620, 830.1650, 830.1670} 

44854301 Johnston, R. (1999) Product Identification and Disclosure of Ingredients, Description of 

Beginning Materials and Manufacturing Process, Discussion of Formation of Impurities: 

Extreme Herbicide. Unpublished study prepared by American Cyanamid Co. 10 p. {OPPTS 

830.1550, 830.1600, 830.1620, 830.1650, 830.1670, 830.1750} 

44858801 Whatley, L. (1999) Product Identification and Disclosure of Ingredients, Description of 

Beginning Materials and Manufacturing Process, Discussion of Formation of Impurities: 

Backdraft Herbicide. Unpublished study prepared by American Cyanamid Co. 20 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 



44872601 Fickel, J.; Mahlburg, W. (1999) Product Chemistry Requirements for Credit Herbicide: Lab 

Project Number: 99-1A. Unpublished study prepared by Nufarm, Inc. 18 p. {OPPTS 830.1550, 

830.1600, 830.1620, 830.1650, 830.1670, 830.1750} 

44872701 Mierkowski, M. (1999) Product Chemistry Data to Support the Registration of MON 78063 

Herbicide: Lab Project Number: RDNO 1479: MSL-15863: PC63-99-02-0. Unpublished study 

prepared by Monsanto Co. 63 p. {OPPTS 830.1550, 830.1620, 830.1700, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 830.7300, 

830.7370, 830.7550, 830.7840, 830.7950} 

44932101 Hipps, A. (1999) Product Chemistry: CGA-77102/G-30027 and Related Compounds/ASF-

72/CGA-154281 4.2SC (A12146B): Lab Project Number: 889-99: ASR-828: ASGSR-99-176. 

Unpublished study prepared by Novartis Crop Protection, Inc. 419 p. 

44949801 Jensen, I. (1998) Product Chemistry--CHA 4534 (Glyphosate 480 g/l SL): Lab Project 

Number: IMJ/98.08.26/GLY 4534/USA. Unpublished study prepared by Cheminova Agro 

A/S. 25 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.6303, 

830.6313, 830.7000, 830.7100, 830.7300} 

44953507 Robson, C. (1999) ZPP1560: Product Chemistry: Lab Project Number: CGR27799: 560/140: 

560/142. Unpublished study prepared by SafePharm Laboratories and Zeneca 

AgrochemicalsFernhurst. 65 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7100, 830.7300} 

44964801 Hipps, A. (1999) Group A Product Chemistry: Atrazine/Glyphosate G-30027 and Related 

Compounds/ASF-72 4SC(A11976E): Lab Project Number: 888-99: AF-1396/1: ASGSR-99-

183. Unpublished study prepared by Novartis Crop Protection. 328 p. {OPPTS 830.1550, 

830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

44971101 Brakel, G. (1999) Product Chemistry--Glyphosate Concentrate: Lab Project Number: 

GHB/99.09.23/GLY 441: 99.09.23/GLY 441/USA: VAM 027-01. Unpublished study prepared 

by Cheminova Agro A/S. 125 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6303, 830.6304, 830.7000,830.7100, 830.7300} 

44994301 Mierkowski, M. (1999) Product Chemistry Data to Support the Registration of MON 78095 

Herbicide: Lab Project Number: R.D. 1493: PC63-99-07-0: MSL-16240. Unpublished study 

prepared by Monsanto Co. 75 p. {OPPTS 830.1550. 830.1600, 830.1650, 830.1670, 830.6302, 

830.6303, 830.6304, 830.6313, 830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 

830.7200} 

45021601 Graham, G. (2000) ETK-2301: Product Identity and Composition, Beginning Materials, 

Production Process and Formation of Impurities. Unpublished study prepared by Entek 

Corporation. 34 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670} 

45044401 Bellet, E. (1998) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Phoss-8. Unpublished study prepared by Cedar Chemical Corp. 24 p. 

45053401 Mierkowski, M. (2000) Product Chemistry Data to Support the Registration of MON 77859 

Herbicide: Lab Project Number: 1407A. Unpublished study prepared by Monsanto Co. 20 p. 

{OPPTS 830.1550, 830.1600, 830.1670, 830.1750} 

45058301 Whitehouse, J.; Kellogg, M. (2000) Product Chemistry and Composition, Description of the 

Materials Used, Description of the Formation of Impurities, and Certified Limits for Albaugh 

Technical Glyphosate Acid: Lab Project Number: AT 99001. Unpublished study prepared by 

Albaugh, Inc. 82 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670, 830.1750} 



45058302 Willis, C. (2000) Glyphosate Acid Technical II: Preliminary Analysis and Enforcement 

Analytical Method: Lab Project Number: 2080-03. Unpublished study prepared by Case 

Consulting Laboratories, Inc. 106 p. {OPPTS 830.1700, 830.1800} 

45058304 Whitehouse, J.; Kellogg, M. (2000) Product Chemistry and Composition, Description of the 

Materials Used, Description of the Formation of Impurities, and Certified Limits for Albaugh 

Technical Glyphosate Acid: Lab Project Number: AL 20001. Unpublished study prepared by 

Albaugh, Inc. 65 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670, 830.1750} 

45086401 Mierkowski, M. (1999) Product Chemistry Data to Support the Registration of MON 78746 

Herbicide: Lab Project Number: RD1484: MSL-16056. Unpublished study prepared by 

Monsanto Co. 71 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 

830.1800} 

45101501 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

62%: Lab Project Number: AL-20005: 983.10. Unpublished study prepared by Albaugh, Inc. 

12 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45101601 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

53.8%: Lab Project Number: AL-2004. Unpublished study prepared by Albaugh, Inc. 36 p. 

{OPPTS 830.1500, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45105401 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

41%: Lab Project Number: AL-20002. Unpublished study prepared by Albaugh, Inc. 47 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45105501 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

41% Plus: Lab Project Number: AL-20003. Unpublished study prepared by Albaugh, Inc. 40 

p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45163101 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities and Certified Limits for Land Star: Lab Project Number: AL-20006. Unpublished 

study prepared by Albaugh, Inc. 75 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 

830.1750} 

45168501 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities and Certified Limits for Fallow Star: Lab Project Number: AL-20005. Unpublished 

study prepared by Albaugh, Inc. 53 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1750, 

830.1670} 

45181303 Stevens, R. (2000) GLYFOS AU Herbicide (CHA 4509): Description of Formulation Process 

Discussion of the Formation of Impurities. Unpublished study prepared by Cheminova A/S. 7 

p. {OPPTS 830.1650, 830.1670} 

45215101 Arthur, J. (2000) Product Identification and Disclosure of Ingredients, Description of 

Beginning Materials and Manufacturing Process, Discussion of Formation of Impurities: AC 

1014109 Herbicide. Unpublished study prepared by BASF Corporation. 16 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670} 



45219702 Skwara, J. (2000) Glyfos Ready-To-Use 1.92% Weed and Grass Killer (CHA 4511): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method: Lab Project Number: 2021. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 

45219902 Skwara, J. (2000) Glyfos Concentrate 41% Weed and Grass Killer (CHA 4517): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method: Lab Project Number: 20270. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 

45220002 Skwara, J. (2000) Glyfos Ready-To-Use 0.96% Weed and Grass Killer (CHA 4510): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, and 

Enforcement Analytical Method: Lab Project Number: 2020. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 

45220602 Skwara, J. (2000) Glyfos Concentrate 18% Weed and Grass Killer (CHA 4515): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method: Lab Project Number: 1057. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 

45235502 Skwara, J. (2000) Glyfos Concentrate 7.5% Weed and Grass Killer (CHA 4513): Product 

Identity and Composition, Description of Materials Used, Description of Formation of 

Impurities, Preliminary Analysis, Certified Limits, Enforcement Analytical Method: Lab 

Project Number: 2023. Unpublished study prepared by Cheminova, Inc. 18 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.1900} 

45235702 Skwara, J. (2000) Glyfos Concentrate 16.5% Weed and Grass Killer (CHA 4514): Product 

Identity and Composition, Description of Materials Used, Description of Formation of 

Impurities, Preliminary Analysis, Certified Limits, Enforcement Analytical Method: Lab 

Project Number: 2024. Unpublished study prepared by Cheminova, Inc. 18 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.1900} 

45235801 Hipps, A. (2000) Manufacturing Process Description and Supporting Data for G-30027 and 

Related Compounds/CGA-77102/Glyphosate-IPA 4.9 SC (A12453C): Lab Project Number: 

PC-00-054: 918-00: AF-1433/1. Unpublished study prepared by Novartis Crop Protection, Inc. 

197 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45235902 Skwara, J. (2000) Glyfos Concentrate 5% Weed and Grass Killer (CHA 4512): Product 

Identity and Composition: Description of Materials Used: Description of the Formation of 

Impurities: Preliminary Analysis: Certified Limits: Enforcement Analytical Method: Lab 

Project Number: 2022: 1054. Unpublished study prepared by Cheminova, Inc. 18 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45236002 Skwara, J. (2000) Glyfos Concentrate 270 Weed and Grass Killer: Product Identity and 

Composition, Description of Materials Used, Description of Formulation Process, Discussion 

of the Formation of Impurities, Preliminary Analysis, Certified Limits, Enforcement 

Analytical Method: Lab Project Number: 2026. Unpublished study prepared by Cheminova, 

Inc. 15 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 



45236102 Skwara, J. (2000) Glyfos Ready-to-Use 0.75% Weed and Grass Killer: Product Identity and 

Composition, Description of Materials Used, Description of Formulation Process, Discussion 

of the Formation of Impurities, Preliminary Analysis, Certified Limits and Enforced Analytical 

Method: Lab Project Number: 2019. Unpublished study prepared by Cheminova, Inc. 18 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45278401 Tank, H. (2000) Group A-Product Identity, Composition, and Analysis for GF-368; an End-

Use Product Containing N-(Phosphonomethyl) Glycine: Lab Project Number: NAFST334, 

Unpublished study prepared by Dow AgroSciences LLC. 61 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45278501 Tank, H. (2000) Group A-Product Identity, Composition, and Analysis for GF-369; an End-

Use Product Containing N-(Phosphonomethyl)Glycine: Lab Project Number: NAFST335. 

Unpublished study prepared by Dow AgroSciences LLC. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45278801 McMullan, P. (2000) Product Chemistry Data to Support the Registration of MON 78510 

Herbicide: Lab Project Number: PC-63-00-09-0: 1518: MSL-16928. Unpublished study 

prepared by Monsanto Co. 73 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 

830.7000, 830.7100, 830.7300} 

45279801 Wise, J. (2000) Glyphosate Acid Product Identity and Composition; Description of Material 

Used to Produce the Product; Description of Manufacturing Process; and Discussion of 

Formation of Impurities: Final Report: Lab Project Number: CPT00001. Unpublished study 

prepared by John Wise & Associates, Ltd. 14 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1670, 830.1750} 

45290001 Cheminova, Inc. (2000) Glyfos AU Herbicide Description of Formulation Process Discussion 

of the Formation of Impurities: Amendment to MRID #45181303. Unpublished study. 8 p. 

{OPPTS 830.1650 and 830.1670} 

45293501 Fickle, J.; Morrissey, M. (1999) Glyphosate IPA Manufacturing Concentrate Product Identity, 

Composition, and Analysis (Group A): Lab Project Number: 1999-NULA99-01. Unpublished 

study prepared by Covance Laboratories Inc. 87 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800} 

45304801 Patel, C. (2000) Product Chemistry for Rawhide Herbicide: Lab Project Number: DSR 00-261: 

DSR.TM.04.04: DSR.TM.03.02. Unpublished study prepared by Rohm and Haas Research 

Laboratories. 227 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.7000, 

830.7100, 830.7300, 830.7520} 

45317301 Rogers, P.; DeRyck, P.; Eaton, D. et al. (2001) Additional Product Chemistry Data to Support 

the Continued Registration of Glyphosate Technical: Lab Project Number: R.D. 1526: MSL-

17078: AQC-698-86-F. Unpublished study prepared by Monsanto Company. 133 p. 

45322901 Clayton, W. (2001) Product Identification and Disclosure of Ingredients, Description of 

Beginning Materials and Manufacturing Process, Discussion of Formation of Impurities: 

BackDraft SL Herbicide. Unpublished study prepared by BASF Corporation. 16 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670} 

45328901 Sanson, D. (2001) Product Identity and Composition of EH-1384 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 14 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45341101 Overholt, J. (2001) Product Identity and Composition of Journey Herbicide. Unpublished 

study prepared by BASF Corporation. 14 p. {OPPTS 830.1550, 830.1650, 830.1670} 



45350601 Sanson, D. (2001) Product Identity and Composition of EH-1385 Herbicide. Unpublished 

study prepared by PBI/Gordon Corp. 10 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670} 

45360301 Bernard, S. (2001) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by Cedar Chemical 

Corporation. 16 p. 

45374601 Sanson, D. (2001) Product Identity and Composition of EH-1390 Herbicide. Unpublished 

study prepared by PBI/Gordon Corp. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670} 

45378501 Sanson, D. (2001) Product Identity and Composition of EH-1391 Herbicide. Unpublished 

study prepared by PBI/Gordon Corp. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670} 

45386801 Harwell, C.; Head, T. (2001) Product Chemistry Requirements for Nufarm Glyphosate Dual 

Salt Herbicide (NUP0532, 37.54% Glyphosate IPA 3.42% Glyphosate Monoammoniumsalt): 

Lab Project Number: 01-01A. Unpublished study prepared by Riverdale Chemical 

Co./Nufarm, Inc. 36 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45387701 Sanson, D. (2001) Product Identity and Composition of EH-1386 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1600, 830.1650, 830.1670, 

830.1800} 

45403701 Jackson, M. (2001) Product Properties Data on Hi-Yield KILLZALL Concentrate Systemic 

Weed and Grass Killer: Lab Project Number: VPG-01-01. Unpublished study prepared by 

Brazos Associates, Inc. 5 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45409601 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78567 

Herbicide: Lab Project Number: PC-63-01-02-0: 34543: MSL-17186. Unpublished study 

prepared by Monsanto Company Chemir/Polytech Laboratories, Inc. 84 p. {OPPTS 830.1550, 

830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800} 

45410601 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78307 

Herbicide: Lab Project Number: PC-63-01-01-0: 34543: MSL-17135. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 85 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 

830.6304, 830.6314, 830.6315, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7100, 

830.7300} 

45423301 Luedke, J. (2001) Product Chemistry: Green Light Com-Pleet 1. 92% Systemic Grass and 

Weed Killer Ready-To-Use. Unpublished study prepared by Green Light Company. 4 p. 

{OPPTS 830.1650, 830.1670} 

45423501 Luedke, J. (2001) Product Chemistry: Green Light Com-Pleet Systemic Grass and Weed Killer 

Ready-To-Use. Unpublished study prepared by Green Light Company. 4 p. {OPPTS 

830.1650, 830.1670} 

45423601 Luedke, J. (2001) Product Chemistry: Green Light Com-Pleet 18% Systemic Grass and Weed 

Killer. Unpublished study prepared by Green Light Company. 4 p. {OPPTS 830.1650, 

830.1670} 

45423701 Luedke, J. (2001) Product Chemistry: Green Light Com-Pleet 41% Systemic Grass and Weed 

Killer. Unpublished study prepared by Green Light Company. 4 p. {OPPTS 830.1650, 

830.1670} 

45433401 Sanson, D. (2001) Product Identity and Composition of EH-1387 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45434301 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78365 

Herbicide: Lab Project Number: MSL-17177: PC-63-01-05-0: 3453/510494. Unpublished 



study prepared by Monsanto Company and Chermir/Polytech Laboratories, Inc. 81 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 

830.6304, 830.6313, 830.6314, 830.6316, 830.6320, 830.7000, 830.7200} 

45437901 Sanson, D. (2001) Product Identity and Composition of EH-1388 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45465401 Sanson, D. (2001) Product Identity and Composition of EH-1389 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 11 p. {OPPTS 830.1500, 830.1600, 830.1620, 

830.1670, 830.1800} 

45479201 Sanson, D. (2001) Product Identity and Composition of EH1394 Herbicide. Unpublished study 

prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45482702 Cheminova, Inc. (2001) Glyfos Concentrate 25% Weed and Grass Killer: Product Identity and 

Composition: Description of Materials Used: Description of Formulation Process: Discussion 

of Formation of Impurities: Preliminary Analysis: Certified Limits: Enforcement Analytical 

Method. Unpublished study. 10 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 

830.1750, 830.1800, 830.1900} 

45489101 Hipps, A. (2001) Glyphosate Diammonium Salt 0.81 SL (A12877A): Product Chemistry: Lab 

Project Number: PC-01-029. Unpublished study prepared by Syngenta Crop Protection, Inc. 

45 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.6302, 

830.6303, 830.6304, 830.6315, 830.6314, 830.6316, 830.6317, 830.7300, 830.6321, 

830.7000} 

45491701 Hipps, A. (2001) Glyphosate Diammonium Salt (ASF916) 13.4SL (A12875A): Product 

Chemistry: Lab Project Number: PC-01-028. Unpublished study prepared by Syngenta Crop 

Protection, Inc. 55 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6315, 830.6316, 830.6317, 830.6320, 830.7000, 830.7100} 

45501001 McMullan, P. (2001) Product Chemistry Data to Support the Registration of MON 78404 

Herbicide: Lab Project Number: PC-63-01-03-0: 510574: 1558. Unpublished study prepared 

by Monsanto Co. 73 p. 

45505301 Endres, M. (2001) Product Properties Data on Hi-Yield Ready-To-Use Vegetation Killer: Lab 

Project Number: VPG-GLY-05. Unpublished study prepared by Brazos Associates, Inc. 10 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505401 Endres, M. (2001) Product Properties Data on Ferti-Lome Systemic Vine Killer: Lab Project 

Number: VPG-GLY-06. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505501 Endres, M. (2001) Product Properties Data on Hi-Yield Ready-To-Use Weed and Grass Killer: 

Lab Project Number: VPG-GLY-03. Unpublished study prepared by Brazos Associates, Inc. 

11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505601 Endres, M. (2001) Product Properties Data on Ferti-Lome Ready-To-USe Systemic Nutgrass 

Killer: Lab Project Number: VPG-GLY-04. Unpublished study prepared by Brazos 

Associates, Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505701 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Weed and Grass Killer 

Concentrate: Lab Project Number: VPG-GLY-09. Unpublished study prepared by Brazos 

Associates, Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1670, 830.1750} 

45505801 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Vegetation Killer: Lab 

Project Number: VPG-GLY-01. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 



45505901 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Weed and Grass Killer: Lab 

Project Number: VPG-GLY-08. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506001 Endres, M. (2001) Product Properties Data on Fertilome Ready-To-Use Vine Killer: Lab 

Project Number: VPG-GLY-07. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506101 Endres, M. (2001) Product Properties Data on Hi-Yield Ready-To-Use Systemic Weed and 

Grass Killer: Lab Project Number: VPG-GLY-02. Unpublished study prepared by Brazos 

Associates, Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506201 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Rope & Wick Applicator 

Mix: Lab Project Number: VPG-GLY-10. Unpublished study prepared by Brazos Associates, 

Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506701 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Rope and Wick Applicator 

Mix: Lab Project Number: VPG-GLY-11: Unpublished study prepared by Brazos Associates, 

Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45511101 Clark, R. (2001) Nations Ag II Glyphosate Technical: Product Identity and Composition; 

Description of Materials Used to Produce the Product; Description of Production Process; and 

Discussion of Formation of Impurities: Lab Project Number: 5600-02. Unpublished study 

prepared by Nations Ag II. 94 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670} 

45511501 Clark, R. (2001) Nations Ag II Glyphosate (Isopropylamine Salt) Technical: Product Identity 

and Composition; Description of Materials Used to Produce the Product; Description of 

Production Process; and Discussion of Formation of Impurities: Lab Project Number: 5600-01. 

Unpublished study prepared by Nations AG II, LLC. 101 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670} 

45511502 Halasz-Laky, V. (2001) Five-Batch Analysis of Glyphosate Isopropylamine Salt: Lab Project 

Number: 01/583-350AN. Unpublished study prepared by Toxicological Research Centre Ltd. 

48 p. {830.1700} 

45518101 Kellogg, M. (2001) Product Identity and Composition, Description of the Materials Used, 

Description of the Formulation Process, Discussion of the Formation of Impurities, Certified 

Limits, and Analyical Methods to Verify Certified Limits for Gly-Star Ready-to-Use Grass 

and Weed Killer. Unpublished study prepared by Albaugh, Inc. 34 p. {OPPTS 830.1550, 

830.1600, 830.1670, 830.1750, 830.1800} 

45553508 Ha, S.; Taylor, E. (2001) U.S. EPA Product Properties Test Guideline--Group A and Group B 

of V-10097 Herbicide: Lab Project Number: V-23173A. Unpublished study prepared by 

Valent U.S.A. Corporation. 177 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800, 830.1900, 830.6303, 830.6314, 830.6315, 830.7000, 

830.7100, 830.7300} 

45605401 Schoenberg, P. (2002) Product Identity & Disclosure of Ingredients and Analysis and 

Certification of Product Ingredients of Chemsico Herbicide Concentrate DG. Unpublished 

study prepared by United Industries Corp. 9 p. {OPPTS 830.1550, 830.1750, 830.1650, 

830.1670} 

45615101 Miller, R. (2002) Product Identity and Composition, Description of Materials Used to Produce 

the Product, Description of the Formulation Process and Discussion of the Formation of 

Impurities: Nufarm Credit Duo XL: Lab Project Number: CHB-RP-PVC-091-T-1. 

Unpublished study prepared by Phibro-Tech, Inc. 90 p. {OPPTS 830.1550, 860.1600, 

830.1650, 830.1670} 



45622901 McMullan, P. (2002) Product Chemistry Data to Support the Registration of MON 78736 

Herbicide: Lab Project Number: PC-63-01-12-0: MSL-17598: 39595: MSL-17598. 

Unpublished study prepared by Monsanto Co. 84 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 

830.6315, 830.6316, 830.6317, 830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 

830.7840, 830.7950} 

45623901 McMullan, P. (2002) Product Chemistry Data to Support the Registration of MON 787873: 

Lab Project Number: PC-63-01-15-0: MSL-17638: RD 1568. Unpublished study prepared by 

Monsanto Company. 59 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800} 

45632101 Schoenberg, P. (2002) Product Identity and Disclosure of Ingredients and Analysis and 

Certification of Product Ingredients of Chemsico Herbicide DG RTU. Unpublished study 

prepared by United Industries Corp. 9 p. {OPPTS 830.1550, 830.1670, 830.1750, 830.1650} 

45638801 Cheminova, Inc. (2002) Glyfos II Herbicide Description of Formulation Process Discussion of 

the Formation of Impurities. Unpublished study. 8 p. 

45705401 Tank, H. (2002) Group A-Product Identity, Composition, and Analysis for GF-938; and End-

Use Product Containing N-(phosphonomethyl)glycine: Lab Project Number: NAFST544. 

Unpublished study prepared by Dow AgroSciences LLC. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45725301 Hipps, A. (2002) Manufacturing Process Description and Supporting Data for G-30027/CGA-

77102/Glyphosate-IPA 4.9 SC (A12453F): Lab Project Number: PC-02-020: AF-1433/3: 

2557-01. Unpublished study prepared by Syngenta Crop Protection, Inc. 287 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45746601 Miller, R. (2002) Product Identity and Composition, Description of Materials Used to Produce 

the Product, Description of the Formulation Process, and Discussion of Formation of 

Impurities: Lab Project Number: CHB-RP-PCV-088-T-1. Unpublished study prepared by 

Phibro-Tech, Inc. 47 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670} 

45748602 Cheminova, Inc. (2002) Glyfos Concentrate 1.25% Weed and Grass Killer: Product Identity 

and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method. Unpublished study. 18 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1750, 830.1800, 830.1900} 

45748702 Cheminova, Inc. (2002) Glyfos Concentrate 20% Weed and Grass Killer: Product Identity and 

Composition, Description of Materials Used, Description of Formulation Process, Discussion 

of the Formation of Impurities, Preliminary Analysis, Certified Limits, Enforcement 

Analytical Method. Unpublished study. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1750, 830.1800, 830.1900} 

45758801 Phelps, L. (2002) Manufacturing Process Description and Supporting Data for Glyphosate SL 

(360) (A12798Q): Lab Project Number: PC-02-039: AF-1482/1: 2781887.DOC. Unpublished 

study prepared by Syngenta Crop Protection, Inc. 98 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1750, 830.1800} 

45759201 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Pro. Unpublished study prepared by Helm. 23 p. {OPPTS 

830.1550, 830.6302, 830.6303, 830.6304, 830.7300, 830.7840, 830.7370, 830.7000, 830.6313, 

830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320, 830.1670, 830.1750, 

830.1800} 



45763501 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78327 

Herbicide: Lab Project Number: MSL-17605: 39594: PC-63-01-14-0. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 102 p. 

45773301 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78365 

Herbicide--Amended Report: Lab Project Number: PC-63-01-05-0: 34543/510494: MSL-

17760. Unpublished study prepared by Monsanto Company and Chemir/Polytech 

Laboratories, Inc. 81 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 830.7950} 

45773401 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78567 

Herbicide--Amended Report: Lab Project Number: MSL-17757: PC-63-01-02-0: PC-ME-

0452-01. Unpublished study prepared by Monsanto Company and Chemir/Polytech 

Laboratories, Inc. 84 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 830.6315, 830.6316, 

830.6320, 830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 

830.7950} 

45773501 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78307 

Herbicide--Amended Report: Lab Project Number: PC-63-01-01-0: 34543: MSL-17696. 

Unpublished study prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 

85 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 830.7950} 

45775101 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Pro. Unpublished study prepared by Helm. 25 p. {OPPTS 

830.1550, 830.6303, 830.6304, 830.6302, 830.7000, 830.7300, 830.7840, 830.7950, 830.7370, 

830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320} 

45792301 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities And 

Analytical Data For Glyphosate PRO: Unpublished study prepared by Helm AG. 23 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7300, 830.7840, 830.7000, 830.7370, 

830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320, 830.1670, 

830.1750, 830.1800} 

45805502 Phelps, L. (2002) Manufacturing Process Description and Supporting Data for Glyphosate 

Acid Manufacturing Use Product (ASF71R): Lab Project Number: PC-02-062: 1789-02: 

2832941.DOC. Unpublished study prepared by Syngenta Crop Protection, Inc. 123 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800} 

45807101 Wise, J. (2002) ClearOut 62 Formulation Concentrate: Discussion of Formation of Impurities: 

Final Report: Lab Project Number: CPT200210. Unpublished study prepared by John Wise & 

Associates, Ltd. 8 p. {OPPTS 830.1670} 

45809801 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by Helm. 21 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7200, 830.7300, 830.7950, 830.7370, 

830.7550, 830.6313, 830.6315, 830.6317, 830.6320, 830.7050, 830.1670, 830.1750, 

830.1800} 

45814301 Mierkowski, M. (2002) Product Chemistry Study for MON 79146 Herbicide Formulation: Lab 

Project Number: MSL-18183: PC-63-02-15-0: 42668. Unpublished study prepared by 

Monsanto Company and Chemir Analytical Services. 111 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 



45819301 Tank, H. (2002) Group A--Product Identity, Composition, and Analysis for GF-887; and End-

Use Product Containing N-(Phosphonomethyl) Glycine: Lab Project Number: NAFST609. 

Unpublished study prepared by Dow AgroSciences LLC. 68 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45825901 Miller, R. (2002) Product Identity and Composition, Description of Materials Used to Produce 

the Product, Description of the Formulation Process, and Discussion of Formation of 

Impurities: Glykamba: Lab Project Number: CHB-RP-PCV-119-T-1. Unpublished study 

prepared by Phibro-Tech, Inc. 32 p. {OPPTS 830.1550, 830.1600, 830.1670} 

45830207 Phelps, L. (2002) Manufacturing Process Description and Supporting Data for Glyphosate SL 

(500)(A13013M): Lab Project Number: PC-02-086. Unpublished study prepared by Syngenta 

Crop Protection, Inc. 101 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800} 

45837201 Phelps, L. (2003) Manufacturing Process Description and Supporting Data for Glyphosate SL 

(360) (A12798Q): Lab Project Number: PC-03-012: AF-1482/1: 1552-02. Unpublished study 

prepared by Syngenta Crop Protection, Inc. 98 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1750, 830.1800} 

45850701 Phelps, L. (2003) Manufacturing Process Description and Supporting Data for Glyphosate SL 

(500)(A13013M): Lab Project Number: PC-03-013: AMP10064-03A. Unpublished study 

prepared by Syngenta Crop Protection. 101 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1750, 830.1800} 

45852201 Mierkowski, M. (2003) Product Chemistry Study for MON 78906 Herbicide Formulation: 

Amended Report: Lab Project Number: MSL-18488: PC-63-02-18-0: PC-ME-0332-02. 

Unpublished study prepared by Monsanto Company. 62 p. {OPPTS 830.1550, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800} 

45852502 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 79158 

Herbicide: Lab Project Number: PC-63-02-16-0: 42318: MSL-18150. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 119 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 

830.6304, 830.6314, 830.6315, 830.6316, 830.6317. 830.7000, 830.7100, 830.7300} 

45871301 Tank, H. (2002) Group A--Product Identity, Composition, and Analysis for GF-772; an End-

use Product Containing N-(Phosphonemthyl)Glycine: Lab Project Number: NAFST571: 02-

941-A: DAS-AM-02-017. Unpublished study prepared by Dow AgroSciences LLC. 94 p. 

{OPPTS 830.1550, 830.1600, 830.1620, 830.1670, 830.1750, 830.1800} 

45878501 Mierkowski, M. (2003) Product Chemistry Study for MON 78868 Herbicide Formulation--

Amended Report: Lab Project Number: PC-63-02-17-0: MSL-18489: PC-ME-0332-02. 

Unpublished study prepared by Monsanto Company. 75 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 

45878601 Bernard, S. (2003) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyfox. Unpublished study prepared by Helm Agro US, Inc. 23 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7300, 830.7840, 830.7950, 830.7370, 

830.7000, 830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320, 

830.1670, 830.1750, 830.1800} 

45882001 Bernard, S. (2003) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate 41%. Unpublished study prepared by Helm Agro US, Inc. 23 

p. 



45897901 Schoenberg, P. (2003) Product Identity and Disclosure of Ingredients and Analysis and 

Certification of Product Ingredients of Chemsico Herbicide Concentrate DG II. Unpublished 

study prepared by United Industries Corp. 9 p. {OPPTS 830.1550, 830.1650, 830.1670} 

45930801 Phelps, L. (2003) Manufacturing Process Description and Supporting Data for 

Diquat(Ion)/Glyphosate SL (0.39/13.4)(A13692B): (Final Report): Lab Project Number: PC-

03-019: 1702-02: 2811977.DOC. Unpublished study prepared by Syngenta Crop Protection, 

Inc. 115 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1800} 

45930802 Phelps, L. (2003) Manufacturing Process Description and Supporting Data for 

Diquat(Ion)/Glyphosate SL (0.03/0.81)(A13693B): (Final Report): Lab Project Number: PC-

03-020: 1714-02: 2549616.DOC. Unpublished study prepared by Syngenta Crop Protection, 

Inc. 127 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45931701 Bernard, S. (2003) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by Helm. 21 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7200, 830.7300, 830.7840, 830.7950, 

830.7370, 830.7550, 830.7000, 830.6313, 830.6317, 830.6320, 830.7050, 830.1670, 830.1700, 

830.1800, 830.1750} 
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prepared by I.Pi.Ci. Industria Prodotti Chimici SpA. 573 p. 

44174901 Long, M. (1996) Touchdown BTU (WF2571): Product Chemistry: Lab Project Number: 

FOR054: RR 96-088B: WRC-96-144A. Unpublished study prepared by Zeneca Ag Products. 

68 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 830.1670, 830.1700, 830.1750, 

830.1800, 830.6303, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 

830.7000, 830.7100, 830.7300} 

44207701 Wong, D. (1996) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, Physical and Chemical Characteristics: GroundClear Super Edger Grass & Weed 

Control 1: Lab Project Number: 96010: PCP96003: CP-159. Unpublished study prepared by 

The Solaris Group. 53 p. 

44272301 Mierkowski, M. (1997) Product Chemistry Study for MON-58442 Herbicide Formulation: Lab 

Project Number: PC27-96-11: 4700844: MSL-15002. Unpublished study prepared by 

Monsanto Co. 107 p. 

44317301 Rhodes, M. (1997) ZPP1146: Product Identity, Description of Beginning Materials, 

Manufacturing Process, and Discussion of the Formation of Impurities: Lab Project Number: 

MER502. Unpublished study prepared by Zeneca Ag Products. 36 p. 



44320602 Robson, C.; Clarke, P.; Massey, P. (1996) Glyphosate Acid: Preliminary Analysis, 

Certification of Limits, and Methods of Analysis to Verify Certified Limits: Lab Project 

Number: CGR10/96. Unpublished study prepared by Zeneca Agrochemicals. 63 p. 

44615501 Buchanan, R. (1998) Product Chemistry Data to Support the Registration of MON 77063: Lab 

Project Number: MSL-15380: MSL-15379: PC63-98-1. Unpublished study prepared by 

Monsanto Company. 68 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.7200,830.7220, 830.7300, 830.7840, 

830.7950, 830.7370, 830.7550, 830.7000, 830.6313, 830.6314, 830.6316} 

44662201 Bernard, S. (1998) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Phoss-8. Unpublished study prepared by Cedar Chemical Corporation. 24 

p. 

44715401 Mierkowski, M. (1998) Product Chemistry Data to Support the Registration of MON 77945 

Manufacturing-Use Product: Lab Project Number: PC63-97-9: M800009: MCR-ASC. 

Unpublished study prepared by Monsanto Company. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 

830.7200, 830.7300, 830.7840, 830.7950, 830.7370, 830.7550, 830.7000, 830.6313, 830.6314, 

830.6315, 830.6316, 830.7100} 

44735701 Mierkowski, M. (1998) Product Chemistry Data to Support the Registration of MON 77859 

Herbicide: Lab Project Number: PC63-97-8: M800008: MSL-15268. Unpublished study 

prepared by Monsanto Company. 67 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 

830.1370, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 

830.6316, 830.7000, 830.7100, 830.7300} 

44735801 Duke, J. (1998) Product Chemistry Data to Support the Registration of MON 77450 Herbicide: 

Lab Project Number: PC63-98-9: 1447: MSL-15739. Unpublished study prepared by 

Monsanto Company. 63 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.7200, 830.7300, 830.7000, 830.6313, 

830.6314, 830.6315, 830.6316, 830.7100} 

44790901 McIntyre, C. (1999) Product Chemistry Data to Support Registration of MON 78088 

Herbicide: Lab Project Number: PC63-98-14: MSL-15829: R.D. 1454. Unpublished study 

prepared by Monsanto Company. 81 p. 

44793501 McMullan, P. (1999) Product Chemistry Data to Support the Registration of MON 78102 

Herbicide: Lab Project Number: MSL-15834: RD 1467. Unpublished study prepared by 

Monsanto Company. 92 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1700, 830.1750, 

830.1800, 830.6303, 830.6302, 830.6304, 830.7220, 830.7300, 830.7840, 830.7950, 830.7550, 

830.7000, 830.6313} 

44809001 Duke, J. (1999) Product Chemistry Data to Support the Registration of MON 78112 Herbicide: 

Lab Project Number: PC63-99-03-0: 1425: MSL-1580. Unpublished study prepared by 

Monsanto Company. 61 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 

730.6321, 830.7000, 830.7100, 830.7300} 

44809301 Rages, D. (1999) Product Chemistry Study for MON-78103 Herbicide Formulation: Lab 

Project Number: PC27-98-19: MSL-15856: 1469. Unpublished study prepared by Monsanto 

Company. 78 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6313, 830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 

830.7200, 830.7220, 830.7300, 830.7370, 8730.7550, 830.7840, 830.7950} 

44813001 Ghaoui, L.; Keeney, N. (1999) Group A-Product Identity, Composition, and Analysis for 

NAF-545 (DAS Glyphosate Ultra Herbicide); an End-use Product Containing N-

(phosphonomethyl)glycine: Summary: Lab Project Number: NAFST051. Unpublished study 



prepared by Dow AgroSciences LLC. 66 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1670, 830.1750, 830.1800} 

44816101 Keeney, N. (1999) Group A-Product Identity, Composition, and Analysis for NAF-546 (DAS 

Glyphosate Herbicide); an End-Use Product Containing N-(phosphonomethyl)glycine: Lab 

Project Number: NAFST053. Unpublished study prepared by Dow AgroSciences LLC. 101 p. 

{OPPTS 830.1550, 830.1620, 830.1600, 830.7100, 830.7300, 830.6302, 830.6303} 

44854201 Johnston, R. (1999) Product Identification and Disclosure of Ingredients, Description of 

Beginning of Formation of Impurities: Standout Herbicide. Unpublished study prepared by 

American Cyanamid Company. 20 p. {OPPTS 830.1550, 830.1620, 830.1650, 830.1670} 

44854202 Banick, W. (1986) Certification of Limits and Analytical Methods: Standout Herbicide: Lab 

Project Number: C-2681: LQ-008: 0533. Unpublished study prepared by American Cyanamid 

Company. 33 p. {OPPTS 830.1750, 830.1800} 

44854301 Johnston, R. (1999) Product Identification and Disclosure of Ingredients, Description of 

Beginning Materials and Manufacturing Process, Discussion of Formation of Impurities: 

Extreme Herbicide. Unpublished study prepared by American Cyanamid Co. 10 p. {OPPTS 

830.1550, 830.1600, 830.1620, 830.1650, 830.1670, 830.1750} 

44854302 Banick, W. (1986) Certification of Limits and Analytical Methods: Extreme Herbicide: Lab 

Project Number: C-2681: LQ-008. Unpublished study prepared by American Cyanamid Co. 25 

p. {OPPTS 830.1750, 830.1800} 

44858801 Whatley, L. (1999) Product Identification and Disclosure of Ingredients, Description of 

Beginning Materials and Manufacturing Process, Discussion of Formation of Impurities: 

Backdraft Herbicide. Unpublished study prepared by American Cyanamid Co. 20 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

44858802 Whatley, L.; Liu, D. (1999) Certification of Limits and Analytical Methods: Backdraft 

Herbicide: Lab Project Number: F-1361: RPT00268. Unpublished study prepared by 

American Cyanamid Co. 64 p. {OPPTS 830.1750, 830.1800} 

44872601 Fickel, J.; Mahlburg, W. (1999) Product Chemistry Requirements for Credit Herbicide: Lab 

Project Number: 99-1A. Unpublished study prepared by Nufarm, Inc. 18 p. {OPPTS 830.1550, 

830.1600, 830.1620, 830.1650, 830.1670, 830.1750} 

44872701 Mierkowski, M. (1999) Product Chemistry Data to Support the Registration of MON 78063 

Herbicide: Lab Project Number: RDNO 1479: MSL-15863: PC63-99-02-0. Unpublished study 

prepared by Monsanto Co. 63 p. {OPPTS 830.1550, 830.1620, 830.1700, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 830.7300, 

830.7370, 830.7550, 830.7840, 830.7950} 

44883101 Wise, J. (1999) ClearOut 41: Product Identity and Composition; Description of Material Used 

to Product (sic) the Product; Description of Production Process; and Description of 

Formulation Process: Final Report: Lab Project Number: CPT99002. Unpublished study 

prepared by John Wise & Associates, Ltd. 8 p. {OPPTS. 830.1550, 830.1600, 830.1620, 

830.1650} 

44883110 Wise, J. (1999) ClearOut 41 Plus: Product Identity and Composition; Description of Material 

Used to Product (sic) the Product; Description of Production Process; and Description of 

Formulation Process: Lab Project Number: CPT99001. Unpublished study prepared by John 

Wise & Associates, Ltd. 9 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650} 

44932101 Hipps, A. (1999) Product Chemistry: CGA-77102/G-30027 and Related Compounds/ASF-

72/CGA-154281 4.2SC (A12146B): Lab Project Number: 889-99: ASR-828: ASGSR-99-176. 

Unpublished study prepared by Novartis Crop Protection, Inc. 419 p. 



44949801 Jensen, I. (1998) Product Chemistry--CHA 4534 (Glyphosate 480 g/l SL): Lab Project 

Number: IMJ/98.08.26/GLY 4534/USA. Unpublished study prepared by Cheminova Agro 

A/S. 25 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.6303, 

830.6313, 830.7000, 830.7100, 830.7300} 

44953507 Robson, C. (1999) ZPP1560: Product Chemistry: Lab Project Number: CGR27799: 560/140: 

560/142. Unpublished study prepared by SafePharm Laboratories and Zeneca 

AgrochemicalsFernhurst. 65 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7100, 830.7300} 

44964801 Hipps, A. (1999) Group A Product Chemistry: Atrazine/Glyphosate G-30027 and Related 

Compounds/ASF-72 4SC(A11976E): Lab Project Number: 888-99: AF-1396/1: ASGSR-99-

183. Unpublished study prepared by Novartis Crop Protection. 328 p. {OPPTS 830.1550, 

830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

44965301 Sawyer, R. (1999) Product Chemistry: Riverdale Grass, Weed & Vegetation Herbicide 18% 

Concentrate: Lab Project Number: RIVERDALE GRASS, WEED & VEGETATION 

HERBICIDE 18% CONCENTRATE. Unpublished study prepared by Riverdale Chemical 

Company. 8 p. 

44965501 Wong, D. (1999) Product Identity and Composition: Analysis and Certification of Product 

Ingredients: Physical and Chemical Characteristics: ROUNDUP Concentrate Weed & Grass 

Killer2: Lab Project Number: 99004: CP-140. Unpublished study prepared by The ORTHO 

Business Group. 38 p. 

44971101 Brakel, G. (1999) Product Chemistry--Glyphosate Concentrate: Lab Project Number: 

GHB/99.09.23/GLY 441: 99.09.23/GLY 441/USA: VAM 027-01. Unpublished study prepared 

by Cheminova Agro A/S. 125 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6303, 830.6304, 830.7000,830.7100, 830.7300} 

45021601 Graham, G. (2000) ETK-2301: Product Identity and Composition, Beginning Materials, 

Production Process and Formation of Impurities. Unpublished study prepared by Entek 

Corporation. 34 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670} 

45053401 Mierkowski, M. (2000) Product Chemistry Data to Support the Registration of MON 77859 

Herbicide: Lab Project Number: 1407A. Unpublished study prepared by Monsanto Co. 20 p. 

{OPPTS 830.1550, 830.1600, 830.1670, 830.1750} 

45058301 Whitehouse, J.; Kellogg, M. (2000) Product Chemistry and Composition, Description of the 

Materials Used, Description of the Formation of Impurities, and Certified Limits for Albaugh 

Technical Glyphosate Acid: Lab Project Number: AT 99001. Unpublished study prepared by 

Albaugh, Inc. 82 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670, 830.1750} 

45058304 Whitehouse, J.; Kellogg, M. (2000) Product Chemistry and Composition, Description of the 

Materials Used, Description of the Formation of Impurities, and Certified Limits for Albaugh 

Technical Glyphosate Acid: Lab Project Number: AL 20001. Unpublished study prepared by 

Albaugh, Inc. 65 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670, 830.1750} 

45083201 Duke, J. (1999) Product Chemistry Data to Support the Registration of MON 78128 Herbicide: 

Lab Project Number: PC63-99-10-0: 1505: MSL-16380. Unpublished study prepared by 

Monsanto Company. 61 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1700, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.7000, 

830.7100, 830.7300} 

45086401 Mierkowski, M. (1999) Product Chemistry Data to Support the Registration of MON 78746 

Herbicide: Lab Project Number: RD1484: MSL-16056. Unpublished study prepared by 

Monsanto Co. 71 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 

830.1800} 



45101501 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

62%: Lab Project Number: AL-20005: 983.10. Unpublished study prepared by Albaugh, Inc. 

12 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45101601 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

53.8%: Lab Project Number: AL-2004. Unpublished study prepared by Albaugh, Inc. 36 p. 

{OPPTS 830.1500, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45105401 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

41%: Lab Project Number: AL-20002. Unpublished study prepared by Albaugh, Inc. 47 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45105501 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

41% Plus: Lab Project Number: AL-20003. Unpublished study prepared by Albaugh, Inc. 40 

p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45163101 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities and Certified Limits for Land Star: Lab Project Number: AL-20006. Unpublished 

study prepared by Albaugh, Inc. 75 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 

830.1750} 

45168501 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities and Certified Limits for Fallow Star: Lab Project Number: AL-20005. Unpublished 

study prepared by Albaugh, Inc. 53 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1750, 

830.1670} 

45215101 Arthur, J. (2000) Product Identification and Disclosure of Ingredients, Description of 

Beginning Materials and Manufacturing Process, Discussion of Formation of Impurities: AC 

1014109 Herbicide. Unpublished study prepared by BASF Corporation. 16 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670} 

45215102 Arthur, J.; Safarpour, H.; Piznik, M. (2000) Certification of Limits and Analytical Methods: 

AC 1014109 Herbicide: Lab Project Number: F1445/F1299: 99FA-0224-03: 0224. 

Unpublished study prepared by BASF Corporation. 99 p. {OPPTS 830.1750, 830.1800} 

45219702 Skwara, J. (2000) Glyfos Ready-To-Use 1.92% Weed and Grass Killer (CHA 4511): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method: Lab Project Number: 2021. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 

45219902 Skwara, J. (2000) Glyfos Concentrate 41% Weed and Grass Killer (CHA 4517): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method: Lab Project Number: 20270. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 



45220002 Skwara, J. (2000) Glyfos Ready-To-Use 0.96% Weed and Grass Killer (CHA 4510): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, and 

Enforcement Analytical Method: Lab Project Number: 2020. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 

45220602 Skwara, J. (2000) Glyfos Concentrate 18% Weed and Grass Killer (CHA 4515): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method: Lab Project Number: 1057. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 

45235502 Skwara, J. (2000) Glyfos Concentrate 7.5% Weed and Grass Killer (CHA 4513): Product 

Identity and Composition, Description of Materials Used, Description of Formation of 

Impurities, Preliminary Analysis, Certified Limits, Enforcement Analytical Method: Lab 

Project Number: 2023. Unpublished study prepared by Cheminova, Inc. 18 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.1900} 

45235702 Skwara, J. (2000) Glyfos Concentrate 16.5% Weed and Grass Killer (CHA 4514): Product 

Identity and Composition, Description of Materials Used, Description of Formation of 

Impurities, Preliminary Analysis, Certified Limits, Enforcement Analytical Method: Lab 

Project Number: 2024. Unpublished study prepared by Cheminova, Inc. 18 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.1900} 

45235801 Hipps, A. (2000) Manufacturing Process Description and Supporting Data for G-30027 and 

Related Compounds/CGA-77102/Glyphosate-IPA 4.9 SC (A12453C): Lab Project Number: 

PC-00-054: 918-00: AF-1433/1. Unpublished study prepared by Novartis Crop Protection, Inc. 

197 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45235902 Skwara, J. (2000) Glyfos Concentrate 5% Weed and Grass Killer (CHA 4512): Product 

Identity and Composition: Description of Materials Used: Description of the Formation of 

Impurities: Preliminary Analysis: Certified Limits: Enforcement Analytical Method: Lab 

Project Number: 2022: 1054. Unpublished study prepared by Cheminova, Inc. 18 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45236002 Skwara, J. (2000) Glyfos Concentrate 270 Weed and Grass Killer: Product Identity and 

Composition, Description of Materials Used, Description of Formulation Process, Discussion 

of the Formation of Impurities, Preliminary Analysis, Certified Limits, Enforcement 

Analytical Method: Lab Project Number: 2026. Unpublished study prepared by Cheminova, 

Inc. 15 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45236102 Skwara, J. (2000) Glyfos Ready-to-Use 0.75% Weed and Grass Killer: Product Identity and 

Composition, Description of Materials Used, Description of Formulation Process, Discussion 

of the Formation of Impurities, Preliminary Analysis, Certified Limits and Enforced Analytical 

Method: Lab Project Number: 2019. Unpublished study prepared by Cheminova, Inc. 18 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45278401 Tank, H. (2000) Group A-Product Identity, Composition, and Analysis for GF-368; an End-

Use Product Containing N-(Phosphonomethyl) Glycine: Lab Project Number: NAFST334, 

Unpublished study prepared by Dow AgroSciences LLC. 61 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45278501 Tank, H. (2000) Group A-Product Identity, Composition, and Analysis for GF-369; an End-

Use Product Containing N-(Phosphonomethyl)Glycine: Lab Project Number: NAFST335. 

Unpublished study prepared by Dow AgroSciences LLC. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 



45278801 McMullan, P. (2000) Product Chemistry Data to Support the Registration of MON 78510 

Herbicide: Lab Project Number: PC-63-00-09-0: 1518: MSL-16928. Unpublished study 

prepared by Monsanto Co. 73 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 

830.7000, 830.7100, 830.7300} 

45279801 Wise, J. (2000) Glyphosate Acid Product Identity and Composition; Description of Material 

Used to Produce the Product; Description of Manufacturing Process; and Discussion of 

Formation of Impurities: Final Report: Lab Project Number: CPT00001. Unpublished study 

prepared by John Wise & Associates, Ltd. 14 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1670, 830.1750} 

45293501 Fickle, J.; Morrissey, M. (1999) Glyphosate IPA Manufacturing Concentrate Product Identity, 

Composition, and Analysis (Group A): Lab Project Number: 1999-NULA99-01. Unpublished 

study prepared by Covance Laboratories Inc. 87 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800} 

45304801 Patel, C. (2000) Product Chemistry for Rawhide Herbicide: Lab Project Number: DSR 00-261: 

DSR.TM.04.04: DSR.TM.03.02. Unpublished study prepared by Rohm and Haas Research 

Laboratories. 227 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.7000, 

830.7100, 830.7300, 830.7520} 

45317301 Rogers, P.; DeRyck, P.; Eaton, D. et al. (2001) Additional Product Chemistry Data to Support 

the Continued Registration of Glyphosate Technical: Lab Project Number: R.D. 1526: MSL-

17078: AQC-698-86-F. Unpublished study prepared by Monsanto Company. 133 p. 

45322902 Clayton, W. (2001) Certification of Limits and Analytical Methods: BackDraft SL Herbicide: 

Lab Project Number: F-1361: 95FA-0530-09: 0530. Unpublished study prepared by BASF 

Corporation. 105 p. {OPPTS 830.1750, 830.1800} 

45341101 Overholt, J. (2001) Product Identity and Composition of Journey Herbicide. Unpublished 

study prepared by BASF Corporation. 14 p. {OPPTS 830.1550, 830.1650, 830.1670} 

45341102 Banick, W.; Safarpour, H. (2000) Certified Limits and Enforcement Analytical Method for 

Journey Herbicide: Lab Project Number: C-4100: F-1445: BASF 325. Unpublished study 

prepared by BASF Corporation. 94 p. {OPPTS 830.1750, 830.1800} 

45360302 Craig, W.; Davidson, A. (2001) Glyphosate TGAI/MP Preliminary Analysis and Certification 

of Limits for Glyphosate TGAI/MP. Unpublished study prepared by Inveresk Research. 121 p. 

{OPPTS 830.1700, 830.1750, 830.1800} 

45386801 Harwell, C.; Head, T. (2001) Product Chemistry Requirements for Nufarm Glyphosate Dual 

Salt Herbicide (NUP0532, 37.54% Glyphosate IPA 3.42% Glyphosate Monoammoniumsalt): 

Lab Project Number: 01-01A. Unpublished study prepared by Riverdale Chemical 

Co./Nufarm, Inc. 36 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45403701 Jackson, M. (2001) Product Properties Data on Hi-Yield KILLZALL Concentrate Systemic 

Weed and Grass Killer: Lab Project Number: VPG-01-01. Unpublished study prepared by 

Brazos Associates, Inc. 5 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45409601 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78567 

Herbicide: Lab Project Number: PC-63-01-02-0: 34543: MSL-17186. Unpublished study 

prepared by Monsanto Company Chemir/Polytech Laboratories, Inc. 84 p. {OPPTS 830.1550, 

830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800} 

45410601 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78307 

Herbicide: Lab Project Number: PC-63-01-01-0: 34543: MSL-17135. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 85 p. {OPPTS 



830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 

830.6304, 830.6314, 830.6315, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7100, 

830.7300} 

45434301 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78365 

Herbicide: Lab Project Number: MSL-17177: PC-63-01-05-0: 3453/510494. Unpublished 

study prepared by Monsanto Company and Chermir/Polytech Laboratories, Inc. 81 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 

830.6304, 830.6313, 830.6314, 830.6316, 830.6320, 830.7000, 830.7200} 

45482702 Cheminova, Inc. (2001) Glyfos Concentrate 25% Weed and Grass Killer: Product Identity and 

Composition: Description of Materials Used: Description of Formulation Process: Discussion 

of Formation of Impurities: Preliminary Analysis: Certified Limits: Enforcement Analytical 

Method. Unpublished study. 10 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 

830.1750, 830.1800, 830.1900} 

45489101 Hipps, A. (2001) Glyphosate Diammonium Salt 0.81 SL (A12877A): Product Chemistry: Lab 

Project Number: PC-01-029. Unpublished study prepared by Syngenta Crop Protection, Inc. 

45 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.6302, 

830.6303, 830.6304, 830.6315, 830.6314, 830.6316, 830.6317, 830.7300, 830.6321, 

830.7000} 

45491701 Hipps, A. (2001) Glyphosate Diammonium Salt (ASF916) 13.4SL (A12875A): Product 

Chemistry: Lab Project Number: PC-01-028. Unpublished study prepared by Syngenta Crop 

Protection, Inc. 55 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6315, 830.6316, 830.6317, 830.6320, 830.7000, 830.7100} 

45501001 McMullan, P. (2001) Product Chemistry Data to Support the Registration of MON 78404 

Herbicide: Lab Project Number: PC-63-01-03-0: 510574: 1558. Unpublished study prepared 

by Monsanto Co. 73 p. 

45505301 Endres, M. (2001) Product Properties Data on Hi-Yield Ready-To-Use Vegetation Killer: Lab 

Project Number: VPG-GLY-05. Unpublished study prepared by Brazos Associates, Inc. 10 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505401 Endres, M. (2001) Product Properties Data on Ferti-Lome Systemic Vine Killer: Lab Project 

Number: VPG-GLY-06. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505501 Endres, M. (2001) Product Properties Data on Hi-Yield Ready-To-Use Weed and Grass Killer: 

Lab Project Number: VPG-GLY-03. Unpublished study prepared by Brazos Associates, Inc. 

11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505601 Endres, M. (2001) Product Properties Data on Ferti-Lome Ready-To-USe Systemic Nutgrass 

Killer: Lab Project Number: VPG-GLY-04. Unpublished study prepared by Brazos 

Associates, Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505701 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Weed and Grass Killer 

Concentrate: Lab Project Number: VPG-GLY-09. Unpublished study prepared by Brazos 

Associates, Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1670, 830.1750} 

45505801 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Vegetation Killer: Lab 

Project Number: VPG-GLY-01. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45505901 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Weed and Grass Killer: Lab 

Project Number: VPG-GLY-08. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 



45506001 Endres, M. (2001) Product Properties Data on Fertilome Ready-To-Use Vine Killer: Lab 

Project Number: VPG-GLY-07. Unpublished study prepared by Brazos Associates, Inc. 11 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506101 Endres, M. (2001) Product Properties Data on Hi-Yield Ready-To-Use Systemic Weed and 

Grass Killer: Lab Project Number: VPG-GLY-02. Unpublished study prepared by Brazos 

Associates, Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506201 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Rope & Wick Applicator 

Mix: Lab Project Number: VPG-GLY-10. Unpublished study prepared by Brazos Associates, 

Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45506701 Endres, M. (2001) Product Properties Data on Hi-Yield Systemic Rope and Wick Applicator 

Mix: Lab Project Number: VPG-GLY-11: Unpublished study prepared by Brazos Associates, 

Inc. 11 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750} 

45511101 Clark, R. (2001) Nations Ag II Glyphosate Technical: Product Identity and Composition; 

Description of Materials Used to Produce the Product; Description of Production Process; and 

Discussion of Formation of Impurities: Lab Project Number: 5600-02. Unpublished study 

prepared by Nations Ag II. 94 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670} 

45511501 Clark, R. (2001) Nations Ag II Glyphosate (Isopropylamine Salt) Technical: Product Identity 

and Composition; Description of Materials Used to Produce the Product; Description of 

Production Process; and Discussion of Formation of Impurities: Lab Project Number: 5600-01. 

Unpublished study prepared by Nations AG II, LLC. 101 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670} 

45518101 Kellogg, M. (2001) Product Identity and Composition, Description of the Materials Used, 

Description of the Formulation Process, Discussion of the Formation of Impurities, Certified 

Limits, and Analyical Methods to Verify Certified Limits for Gly-Star Ready-to-Use Grass 

and Weed Killer. Unpublished study prepared by Albaugh, Inc. 34 p. {OPPTS 830.1550, 

830.1600, 830.1670, 830.1750, 830.1800} 

45523701 Kellogg, M. (2001) Product Identity and Composition, Description of the Materials Used, 

Description of the Formulation Process, Discussion of the Formation of Impurities, Certified 

Limits, and Analytical Methods to Verify Certified Limits for GlyStar Concentrate: Lab 

Project Number: AL-20012. Unpublished study prepared by Albaugh, Inc. 22 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45553508 Ha, S.; Taylor, E. (2001) U.S. EPA Product Properties Test Guideline--Group A and Group B 

of V-10097 Herbicide: Lab Project Number: V-23173A. Unpublished study prepared by 

Valent U.S.A. Corporation. 177 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800, 830.1900, 830.6303, 830.6314, 830.6315, 830.7000, 

830.7100, 830.7300} 

45597201 Miller, R. (2002) Nufarm NUP 8D01 Herbicide: Preliminary Analysis, Certified Limits and 

Enforcement Analytical Methods: Lab Project Number: CHB-RP-PCV-089-T-1. Unpublished 

study prepared by Phibro-Tech, Inc. 34 p. {OPPTS 830.1700, 830.1750 and 830.1800} 

45615102 Miller, R. (2002) Preliminary Analysis, Certified Limits and Enforcement Analytical Methods: 

Nufarm Credit Duo XL: Lab Project Number: CHB-RP-PCV-092-T-1: CHB-OP-MTH-096-P-

3. Unpublished study prepared by Phibro-Tech, Inc. 23 p. {OPPTS 830.1700, 830.1750, 

830.1800} 

45622901 McMullan, P. (2002) Product Chemistry Data to Support the Registration of MON 78736 

Herbicide: Lab Project Number: PC-63-01-12-0: MSL-17598: 39595: MSL-17598. 

Unpublished study prepared by Monsanto Co. 84 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 



830.6315, 830.6316, 830.6317, 830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 

830.7840, 830.7950} 

45623901 McMullan, P. (2002) Product Chemistry Data to Support the Registration of MON 787873: 

Lab Project Number: PC-63-01-15-0: MSL-17638: RD 1568. Unpublished study prepared by 

Monsanto Company. 59 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800} 

45632101 Schoenberg, P. (2002) Product Identity and Disclosure of Ingredients and Analysis and 

Certification of Product Ingredients of Chemsico Herbicide DG RTU. Unpublished study 

prepared by United Industries Corp. 9 p. {OPPTS 830.1550, 830.1670, 830.1750, 830.1650} 

45657807 Wise, J. (2001) ClearOut 62 Formulation Concentrate: Product Identity and Composition; 

Description of Material Used to Produce the Product; and Description of Production Process: 

Lab Project Number: CPT026201. Unpublished study prepared by John Wise & Associates, 

Ltd. 8 p. {OPPTS 830.1550, 830.1600 and 830.1620} 

45685902 Craig, W.; Davidson, A. (2000) Preliminary Analysis and Certification of Limits for 

Glyphosate TGA/MP: Lab Project Number: 333885. Unpublished study prepared by HELM. 

120 p. {OPPTS 830.1700, 830.1750, 830.1800} 

45705401 Tank, H. (2002) Group A-Product Identity, Composition, and Analysis for GF-938; and End-

Use Product Containing N-(phosphonomethyl)glycine: Lab Project Number: NAFST544. 

Unpublished study prepared by Dow AgroSciences LLC. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45725301 Hipps, A. (2002) Manufacturing Process Description and Supporting Data for G-30027/CGA-

77102/Glyphosate-IPA 4.9 SC (A12453F): Lab Project Number: PC-02-020: AF-1433/3: 

2557-01. Unpublished study prepared by Syngenta Crop Protection, Inc. 287 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45725309 Hipps, A. (2002) Characterization Report of G-30027/CGA-77102/Glyphosate-IPA 4.9 SC 

(A12453F) Test Substance Used in Toxicological Studies Included in this Submission: Lab 

Project Number: PC-02-022: 2519-01: 2644223.DOC. Unpublished study prepared by Product 

Safety Labs. 15 p. 

45746301 Sawyer, R. (2001) Product Chemistry: Riverdale Grass, Weed and Vegetation Herbicide 5% 

Concentrate: Lab Project Number: RIVERDALE GRASS, WEED & VEGETATION 

HERBICIDE R-T-U. Unpublished study prepared by Riverdale Chemical Company. 14 p. 

45746401 Sawyer, R. (2001) Product Chemistry: Riverdale Grass, Weed and Vegetation Herbicide R-T-

U: Lab Project Number: RIVERDALE GRASS, WEED & VEGETATION HERBICIDE R-T-

U. Unpublished study prepared by Riverdale Chemical Company. 14 p. 

45746601 Miller, R. (2002) Product Identity and Composition, Description of Materials Used to Produce 

the Product, Description of the Formulation Process, and Discussion of Formation of 

Impurities: Lab Project Number: CHB-RP-PCV-088-T-1. Unpublished study prepared by 

Phibro-Tech, Inc. 47 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670} 

45748602 Cheminova, Inc. (2002) Glyfos Concentrate 1.25% Weed and Grass Killer: Product Identity 

and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method. Unpublished study. 18 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1750, 830.1800, 830.1900} 

45748702 Cheminova, Inc. (2002) Glyfos Concentrate 20% Weed and Grass Killer: Product Identity and 

Composition, Description of Materials Used, Description of Formulation Process, Discussion 

of the Formation of Impurities, Preliminary Analysis, Certified Limits, Enforcement 



Analytical Method. Unpublished study. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1750, 830.1800, 830.1900} 

45758801 Phelps, L. (2002) Manufacturing Process Description and Supporting Data for Glyphosate SL 

(360) (A12798Q): Lab Project Number: PC-02-039: AF-1482/1: 2781887.DOC. Unpublished 

study prepared by Syngenta Crop Protection, Inc. 98 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1750, 830.1800} 

45759201 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Pro. Unpublished study prepared by Helm. 23 p. {OPPTS 

830.1550, 830.6302, 830.6303, 830.6304, 830.7300, 830.7840, 830.7370, 830.7000, 830.6313, 

830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320, 830.1670, 830.1750, 

830.1800} 

45763501 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78327 

Herbicide: Lab Project Number: MSL-17605: 39594: PC-63-01-14-0. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 102 p. 

45773301 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78365 

Herbicide--Amended Report: Lab Project Number: PC-63-01-05-0: 34543/510494: MSL-

17760. Unpublished study prepared by Monsanto Company and Chemir/Polytech 

Laboratories, Inc. 81 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 830.7950} 

45773401 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78567 

Herbicide--Amended Report: Lab Project Number: MSL-17757: PC-63-01-02-0: PC-ME-

0452-01. Unpublished study prepared by Monsanto Company and Chemir/Polytech 

Laboratories, Inc. 84 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 830.6315, 830.6316, 

830.6320, 830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 

830.7950} 

45773501 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78307 

Herbicide--Amended Report: Lab Project Number: PC-63-01-01-0: 34543: MSL-17696. 

Unpublished study prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 

85 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 830.7950} 

45805502 Phelps, L. (2002) Manufacturing Process Description and Supporting Data for Glyphosate 

Acid Manufacturing Use Product (ASF71R): Lab Project Number: PC-02-062: 1789-02: 

2832941.DOC. Unpublished study prepared by Syngenta Crop Protection, Inc. 123 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800} 

45809801 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by Helm. 21 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7200, 830.7300, 830.7950, 830.7370, 

830.7550, 830.6313, 830.6315, 830.6317, 830.6320, 830.7050, 830.1670, 830.1750, 

830.1800} 

45814301 Mierkowski, M. (2002) Product Chemistry Study for MON 79146 Herbicide Formulation: Lab 

Project Number: MSL-18183: PC-63-02-15-0: 42668. Unpublished study prepared by 

Monsanto Company and Chemir Analytical Services. 111 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 

45819301 Tank, H. (2002) Group A--Product Identity, Composition, and Analysis for GF-887; and End-

Use Product Containing N-(Phosphonomethyl) Glycine: Lab Project Number: NAFST609. 



Unpublished study prepared by Dow AgroSciences LLC. 68 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45825901 Miller, R. (2002) Product Identity and Composition, Description of Materials Used to Produce 

the Product, Description of the Formulation Process, and Discussion of Formation of 

Impurities: Glykamba: Lab Project Number: CHB-RP-PCV-119-T-1. Unpublished study 

prepared by Phibro-Tech, Inc. 32 p. {OPPTS 830.1550, 830.1600, 830.1670} 

45825902 Miller, R. (2002) Preliminary Analysis, Certified Limits and Enforcement Analytical Methods: 

Glykamba: Lab Project Number: CHB-RP-PCV-120-T-1: CHB-OP-MTH-096-P-5: CHB-OP-

MTH-096-P-4. Unpublished study prepared by Phibro-Tech, Inc. 28 p. {OPPTS 830.1700, 

830.1750, 830.1800} 

45830207 Phelps, L. (2002) Manufacturing Process Description and Supporting Data for Glyphosate SL 

(500)(A13013M): Lab Project Number: PC-02-086. Unpublished study prepared by Syngenta 

Crop Protection, Inc. 101 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800} 

45837201 Phelps, L. (2003) Manufacturing Process Description and Supporting Data for Glyphosate SL 

(360) (A12798Q): Lab Project Number: PC-03-012: AF-1482/1: 1552-02. Unpublished study 

prepared by Syngenta Crop Protection, Inc. 98 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1750, 830.1800} 

45850701 Phelps, L. (2003) Manufacturing Process Description and Supporting Data for Glyphosate SL 

(500)(A13013M): Lab Project Number: PC-03-013: AMP10064-03A. Unpublished study 

prepared by Syngenta Crop Protection. 101 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1750, 830.1800} 

45852201 Mierkowski, M. (2003) Product Chemistry Study for MON 78906 Herbicide Formulation: 

Amended Report: Lab Project Number: MSL-18488: PC-63-02-18-0: PC-ME-0332-02. 

Unpublished study prepared by Monsanto Company. 62 p. {OPPTS 830.1550, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800} 

45852502 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 79158 

Herbicide: Lab Project Number: PC-63-02-16-0: 42318: MSL-18150. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 119 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 

830.6304, 830.6314, 830.6315, 830.6316, 830.6317. 830.7000, 830.7100, 830.7300} 

45871301 Tank, H. (2002) Group A--Product Identity, Composition, and Analysis for GF-772; an End-

use Product Containing N-(Phosphonemthyl)Glycine: Lab Project Number: NAFST571: 02-

941-A: DAS-AM-02-017. Unpublished study prepared by Dow AgroSciences LLC. 94 p. 

{OPPTS 830.1550, 830.1600, 830.1620, 830.1670, 830.1750, 830.1800} 

45878501 Mierkowski, M. (2003) Product Chemistry Study for MON 78868 Herbicide Formulation--

Amended Report: Lab Project Number: PC-63-02-17-0: MSL-18489: PC-ME-0332-02. 

Unpublished study prepared by Monsanto Company. 75 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 

45878601 Bernard, S. (2003) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyfox. Unpublished study prepared by Helm Agro US, Inc. 23 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7300, 830.7840, 830.7950, 830.7370, 

830.7000, 830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320, 

830.1670, 830.1750, 830.1800} 

45930801 Phelps, L. (2003) Manufacturing Process Description and Supporting Data for 

Diquat(Ion)/Glyphosate SL (0.39/13.4)(A13692B): (Final Report): Lab Project Number: PC-



03-019: 1702-02: 2811977.DOC. Unpublished study prepared by Syngenta Crop Protection, 

Inc. 115 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1800} 

45930802 Phelps, L. (2003) Manufacturing Process Description and Supporting Data for 

Diquat(Ion)/Glyphosate SL (0.03/0.81)(A13693B): (Final Report): Lab Project Number: PC-

03-020: 1714-02: 2549616.DOC. Unpublished study prepared by Syngenta Crop Protection, 

Inc. 127 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45931701 Bernard, S. (2003) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by Helm. 21 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7200, 830.7300, 830.7840, 830.7950, 

830.7370, 830.7550, 830.7000, 830.6313, 830.6317, 830.6320, 830.7050, 830.1670, 830.1700, 

830.1800, 830.1750} 

45931702 Craig, W.; Davidson, A. (2000) Preliminary Analysis and Certification of Limits for 

Glyphosate TGAI/MP: Lab Project Number: 18717: 333885: 3388D. Unpublished study 

prepared by Inveresk Research. 121 p. {OPPTS 830.1700, 830.1750, 830.1800} 

46078501 Mannion, R. (2003) Product Chemistry Data to Support the Registration of MON 78998. 

Project Number: 1618, 97002, CP/162A. Unpublished study prepared by Monsanto. 51 p. 

46783407 Baker, S. (2006) Product Chemistry Data for Glypho 648. Project Number: 06/6139/12. 

Unpublished study prepared by Loveland Products, Inc. 14 p. 

46862107 Baker, S. (2006) Product Chemistry Data for Mirage. Project Number: 06/889/1. Unpublished 

study prepared by Loveland Products, Inc. 14 p. 

46888101 Blake, J. (2006) Eraser AQ Aquatic Herbicide: Product Chemistry. Unpublished study 

prepared by Control Solutions, Inc. 13 p. 

47382401 Baker, S. (2008) Product Chemistry Data for Prep-It: (LI 6242-12). Project Number: 

08/989/01. Unpublished study prepared by Loveland Products, Inc. 15 p. 

48602502 Emory, E. (2011) Product Chemistry Data for Prep-It Herbicide. Project Number: 

11/34704/989/01. Unpublished study prepared by Loveland Products, Inc. 17p. 

62-3       Analytical Method 

MRID Citation Reference 

  

158317 Pike, R.; Pulwer, M. (1985) Product Chemistry Data To Support Registration of MON-8776-4, 

a Package Mixture of N-Phosphono- methylglycine in the Form of Its Isopropylamine Salt and 

2,4- Dichlorophenoxyacetic Acid in the Form of Its Isopropylamine Salt: Report No. MSL-

4924: Project No. 7663. Unpublished study prepared by Monsanto Co. 67 p. 

160021 Pike, R. (1986) Product Chemistry Data To Support Registration of MON-8757, A 

Formulation of N-phosphonomethylglycine in the Form of Its Isopropylamine Salt: Report 

No.: MSL-5438: Job/Project No.: 7663. Unpublished study prepared by Monsanto Co. 50 p. 

160389 Chevron Chemical Co. (1984) Ortho Systemic Spot Weed & Grass Killer: Product Chemistry 

Data. Unpublished compilation. 21 p. 

161333 Hammon, J. (1986) Product Chemistry Data To Support the Continued Registration of 

Glyphosate (N-phosphonomethylglycine): Report No. MSL-5066 (Revised): Project No. 7663. 

Unpublished study prepared by Monsanto Co. 172 p. 



161334 Hammond, J. (1985) Product Chemistry Data To Support Registration of Mon-2139 (Roundup 

Herbicide), a Formulation of N-phosphono- methylglycine in the Form of Its Isopropylamine 

Salt: Report No. MSL-5129: Project No. 7663. Unpublished study prepared by Mon- santo Co. 

40 p. 

40110301 Pike, R. (1985) Volume II: Product Chemistry Data to Support the Registration of MON-8783 

(Fallow Master): Project No. MSL-4833. Unpublished compilation prepared by Monsanto 

Agricultural Co. 76 p. 

40154802 Barclay, J. (1986) Product Chemistry to Support the Registration of Sodium Sesqui-N-

phosphonomethyl Glycinate: Analysis and Cer- tification of Product Ingredients: Lab. Proj. 

No. MSL-6266. Unpublished study prepared by Monsanto Co. 48 p. 

40155802 Barclay, J. (1986) Product Chemistry To Support the Registration of the Isopropylamine Salt 

of N-phosphonomethylglycine(62% Solu- tion). Analysis and Certification of Product 

Ingredients: Labo- ratory Project No. MSL-6197. Unpublished study prepared by Monsanto 

Co. 61 p. 

40298902 Barclay, J. (1987) Product Chemistry To Support the Registration of Rodeo Herbicide (53.8% 

Isopropylamine Salt of Glyphosate): Analysis and Certification of Product Ingredients: 

Laboratory Project ID: MSL-6711: R.D. No. 805. Unpublished compilation prepared by 

Monsanto Agricultural Co. 58 p. 

40394802 Barclay, J. (1987) Product Chemistry To Support the Registration of MON-18710 ...: Analysis 

and Certification of Product Ingre- dients: Laboratory Project No. MSL-6955. Unpublished 

compila- tion prepared by Monsanto Co. 50 p. 

40427302 Barclay, J. (1987) Product Chemistry To Support the Registration of Roundup L&G Ready-

To-Use ...: Analysis and Certification of Pro- duct Ingredients: Laboratory Project No. MSL-

6498. Unpublished study prepared by Monsanto Co. 66 p. 

40441701 Barclay, J. (1987) Product Chemistry to Support the Registration of Mon-18722 (Roundup 

NM II Herbicide). (18.3% IPA Salt of N-phosphonomethyl glycine): Analysis and 

Certification of Product Ingredients: Laboratory Project No.: MSL-6966: R.D. No.: 834. 

Unpublished compilation prepared by Monsanto Co. 54 p. 

40668202 Korndorfer, C.; Barclay, J. (1988) Product Chemistry To Support the Registration of MON-

18717 ... Analysis and Certification of Pro- duct Ingredients: Project No. MSL-7025. 

Unpublished study pre- pared by Monsanto Agricultural Co. 47 p. 

40853901 Korndorfer, C.; Gibson, K. (1988) Product Chemistry Data To Support the Registration of 

MON-14420: Project No. MSL-8061; R.D. No. 884. Unpublished study prepared by Monsanto 

Agricultural Co. 88 p. 

40893801 Wegner, M. (1987) SC-0224 4LC-E: Product Chemistry: Laboratory Project ID RRC 87-131. 

Unpublished study prepared by Stauffer Chemical Co. 31 p. 

41062101 Rages, D. (1988) Product Chemistry Data to Support the Registration of MON-14415: Project 

No. MSL-8600: R.D. No. 919. Unpublished study prepared by Monsanto Agricultural Co. 71 

p. 

41142302 Rages, D. (1989) Product Chemistry Data for MON-20033 Herbicide - Part 2 of 3 , Analyses 

and Certification of Product Ingredients (Guideline Series 62): Project No. MSL-9026; R.D. 

No. 928. Un- published study prepared by Monsanto Agricultural Co. 25 p. 

41228202 Beasley, R.; Brockman, T.; Rogers, P. (1989) Product Chemistry Data to Support the 

Continued Registration of Glyphosate (N-Phosphono methylglycine): Project No. 953; Study 

No. MSL-9126. Unpublish- ed study prepared by Monsanto Agricultural Co. 68 p. 



41228402 Beasley, R.; Brockman, T.; Rogers, P. (1989) Product Chemistry to Support the Registration 

of Isopropylamine Salt of (N-Phosphono- methylglycine) (62 percent Solution): R. D. No. 

954. Unpublish- ed study prepared by Monsanto Agricultural Co. 45 p. 

41260602 Nevels, P.; Nord, P. (1989) Product Chemistry Data for MON-18724 Herbicide: Analyses and 

Certification of Product Ingredients: Project ID MSL-9313. Unpublished study prepared by 

Monsanto Agricultural Co. 97 p. 

41305402 Rages, D. (1989) Product Chemistry Data to Support the Registration of MON-20047: Part 2 

of 3: Analyses and Certification of Product Ingredients: Lab Project Number: MON-9461: 

964. Unpublished study prepared by Monsanto Agricultural Co. 29 p. 

41522702 Robson, C. (1990) ICIA0224 Concentrate: Preliminary Analysis, Certified Limits and 

Analytical Methods: Lab Project Number: APP006. Unpublished study prepared by ICI 

Americas, Western Research Center. 80 p. 

41642301 Schuette, S. (1990) Product Chemistry Data to Support the Registra- tion of MON-35085: Lab 

Project Number: MSL-10294: 1001. Unpub- lished study prepared by Monsanto Agricultural 

Co. 50 p. 

41701701 Rages, D. (1990) Product Chemistry for MON-81714 Herbicide: Lab Project Number: 0436-

90-16: MSL 01424: R.D. 0115. Unpublished study prepared by Monsanto Agricultural 

Company. 148 p. 

41719701 Gibson, K. (1990) Product Chemistry Data to Support the Registra- tion of MON-18702: Lab 

Project Number: 0436-90-5: MSL-10316. Unpublished study prepared by Monsanto 

Agricultural Co. 65 p. 

41748101 Schuette, S. (1990) Product Chemistry Data to Support the Registra- tion of MON-44006: Lab 

Project Number: 0463-90-18: MSL-10,665. Unpublished study prepared by Monsanto 

Agricultural Co. 78 p. 

41794501 Buchanan, R. (1990) Product Chemistry Data to Support the Registra- tion of MON-35035: 

Lab Project Number: MSL-12098: 0476-90-14. Unpublished study prepared by Monsanto 

Agricultural Co. 71 p. 

41958802 Lee, E.; Wegner, M. (1989) Determination of TMS plus/pmg Molar Ration and Weight 

Percent in Technical ICIA0224: Lab Project No: 89-236: TMR0134A. Unpublished study 

prepared by ICI Americas Inc. 15 p. 

41958803 Farina, L. (1990) Method for Analysis of Impurities in Technical ICIA0224 by Ion Exchange 

Chromatography: Lab Project Number: 90- 402: TMR02106. Unpublished study prepared by 

ICI Americas Inc. 14 p. 

41958804 Davis, R. (1982) Method for Impurity Analysis in Technical ICIA0224 by Titration: Lab 

Project Number: 82-44. Unpublished study pre- pared by ICI Americas Inc. 9 p. 

42035501 Nord, P. (1991) Product Chemistry Data to Support the Registration of MON 52249: Lab 

Project Number: 0469/91/6: MSL/11310: 1057. Unpublished study prepared by Monsanto 

Agricultural Co. 52 p. 

43020901 Taylor, M. (1993) Product Chemistry Data to Support the Registration of MON-65005 

Herbicide: Lab Project Number: 0469-93-5: MSL-12751: MSL-12911. Unpublished study 

prepared by Monsanto Co. 73 p. 

43049301 Buchanan, R. (1993) Product Chemistry Data for MON-60696 Herbicide: Lab Project 

Number: 0480/93/01: MSL/12/922: MSL/12/802. Unpublished study prepared by Monsanto 

Co. Agricultural Group 74 p. 



43172901 Wong, D. (1993) Product Identity and Composition Analysis and Certification of Product 

Ingredients Physical and Chemical Characteristics: Lab Project Number: 93004. Unpublished 

study prepared by The Solaris Group. 35 p. 

43420201 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: ORTHO Systemic Weed & Grass 

Killer: Lab Project Number: 94008. Unpublished study prepared by The SOLARIS Group. 39 

p. 

43420301 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: ORTHO Ready-to-Use Spot Weed & 

Grass Killer: Lab Project Number: 94009. Unpublished study prepared by The SOLARIS 

Group. 38 p. 

43420901 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: KLEENUP Grass & Weed Killer: Lab 

Project Number: 94011. Unpublished study prepared by The SOLARIS Group. 38 p. 

43421001 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: ORTHO Fence & Grass Edger 

Formula II: Lab Project Number: 94012. Unpublished study prepared by The SOLARIS 

Group. 43 p. 

43421101 Wong, D. (1994) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, and Physical and Chemical Characteristics: KLEENUP Spot Weed & Grass 

Killer: Lab Project Number: 94010. Unpublished study prepared by The SOLARIS Group. 40 

p. 

43434701 Celex Corp. (1994) Super K-GRO Systemic Grass & Weed Killer Isopropylamine Salt of 

Glyphosate: Product Chemistry: Lab Project Number: CELEX 1994-17. Unpublished study. 

23 p. 

43434901 Celex Corp. (1994) Product Chemistry: Super K-GRO Systemic Grass & Weed Killer 

Concentrate Isopropylamine Salt of Glyphosate: Product Chemistry: Lab Project Number: 

CELEX 1994-16. Unpublished study. 23 p. 

43530001 Lystbaek, K. (1994) Product Chemistry--GLYFOS: Lab Project Number: 

KLY/00.08.94/GLYFOS-USA: 6756-676/4. Unpublished study prepared by Cheminova Agro 

A/S. 265 p. 

43551101 Celex Corp. (1994) Product Chemistry: Edger II: Isopropylamine Salt of Glyphosate, 

Oxyfluorfen: Lab Project Number: CELEX 1994-15. Unpublished study. 38 p. 

43728001 Friis, M. (1995) Product Chemistry--Glyphosate Technical--FIFRA Guidelines Series 62: 

Analysis and Certification of Product Ingredients: Lab Project Number: MVF/01.03.95/GLY-

440/USA: TEM 005-02. Unpublished study prepared by Cheminova Agro A/S. 601 p. 

43746802 Rhodes, M. (1995) Dynasty: Certified Limits and Analytical Method. Unpublished study 

prepared by Zeneca Western Research Center. 12 p. 

43999601 Wong, D. (1996) Product Identity and Composition; Analysis and Certification of Product 

Ingredients; (and) Physical and Chemical Characteristics: ROUNDUP Club Concentrate Weed 

& Grass Killer: Lab Project Number: 96005: 96-07: CP-140. Unpublished study prepared by 

The SOLARIS Group of Monsanto Co. 42 p. 

44000401 Zink, V. (1996) Product Chemistry Study For MON-58420 Herbicide Formulation: Lab 

Project Number: PC27-95-2: 4300206: MSL-14513. Unpublished study prepared by Monsanto 

Co. 89 p. 



44004301 Wong, D. (1996) Product Identity and Composition; Analysis and Certification of Product 

Ingredients; Physical and Chemical Characteristics: ROUNDUP Club Super Concentrate 

Weed & Grass Killer: Lab Project Number: 96006: 96-08: CP-140. Unpublished study 

prepared by The Solaris Group of Monsanto Co. 42 p. 

44040801 Wong, D. (1996) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, (and) Physical and Chemical Characteristics: Kleeraway Concentrate Weed & 

Grass Killer 1: Lab Project Number: 96008: 96-10: CP-140. Unpublished study prepared by 

The SOLARIS Group. 47 p. 

44057201 Nord, P. (1996) Product Chemistry Data to Support the Registration of MON 77360 

Herbicide: Lab Project Number: PC63-96-5: 4700564: MSL-14593. Unpublished study 

prepared by Monsanto Co. 64 p. 

44094702 Saunders, D. (1996) ETK-2301: Preliminary Analysis of Product Samples; Certification of 

Product Ingredients; (and) Analytical Methods to Verify Certified Limits: Lab Project 

Number: BDW 96-431: DLS 96-297: ETM 805. Unpublished study prepared by Entek Corp. 

86 p. 

44106701 Wong, D. (1996) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, (and) Physical and Chemical Characteristics: GroundClear Vegetation Killer: Lab 

Project Number: 96009: CBI 96009: PCP96002. Unpublished study prepared by The Solaris 

Group of Monsanto Co. 51 p. 

44125602 Bonora, I. (1996) Glygran: Analysis and Certification of Product Ingredients: Lab Project 

Number: 1065/96: CH-30/95: PR0774. Unpublished study prepared by I.Pi.Ci. Industria 

Prodotti Chimici, S.p.A. 138 p. 

44125702 Bonora, I. (1996) Glyphosate Technical: Analysis and Certification of Product Ingredients: 

(Final Report): Lab Project Number: 1062/96: CH-30/94: CH-30/95. Unpublished study 

prepared by I.Pi.Ci. Industria Prodotti Chimici SpA. 573 p. 

44174901 Long, M. (1996) Touchdown BTU (WF2571): Product Chemistry: Lab Project Number: 

FOR054: RR 96-088B: WRC-96-144A. Unpublished study prepared by Zeneca Ag Products. 

68 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 830.1670, 830.1700, 830.1750, 

830.1800, 830.6303, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 

830.7000, 830.7100, 830.7300} 

44207701 Wong, D. (1996) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, Physical and Chemical Characteristics: GroundClear Super Edger Grass & Weed 

Control 1: Lab Project Number: 96010: PCP96003: CP-159. Unpublished study prepared by 

The Solaris Group. 53 p. 

44272301 Mierkowski, M. (1997) Product Chemistry Study for MON-58442 Herbicide Formulation: Lab 

Project Number: PC27-96-11: 4700844: MSL-15002. Unpublished study prepared by 

Monsanto Co. 107 p. 

44317302 Rhodes, M. (1997) ZPP1146: Certified Limits and Analytical Methods: Lab Project Number: 

MER503. Unpublished study prepared by Zeneca Ag Products. 12 p. 

44320602 Robson, C.; Clarke, P.; Massey, P. (1996) Glyphosate Acid: Preliminary Analysis, 

Certification of Limits, and Methods of Analysis to Verify Certified Limits: Lab Project 

Number: CGR10/96. Unpublished study prepared by Zeneca Agrochemicals. 63 p. 

44615501 Buchanan, R. (1998) Product Chemistry Data to Support the Registration of MON 77063: Lab 

Project Number: MSL-15380: MSL-15379: PC63-98-1. Unpublished study prepared by 

Monsanto Company. 68 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.7200,830.7220, 830.7300, 830.7840, 

830.7950, 830.7370, 830.7550, 830.7000, 830.6313, 830.6314, 830.6316} 



44662201 Bernard, S. (1998) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Phoss-8. Unpublished study prepared by Cedar Chemical Corporation. 24 

p. 

44715401 Mierkowski, M. (1998) Product Chemistry Data to Support the Registration of MON 77945 

Manufacturing-Use Product: Lab Project Number: PC63-97-9: M800009: MCR-ASC. 

Unpublished study prepared by Monsanto Company. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 

830.7200, 830.7300, 830.7840, 830.7950, 830.7370, 830.7550, 830.7000, 830.6313, 830.6314, 

830.6315, 830.6316, 830.7100} 

44735701 Mierkowski, M. (1998) Product Chemistry Data to Support the Registration of MON 77859 

Herbicide: Lab Project Number: PC63-97-8: M800008: MSL-15268. Unpublished study 

prepared by Monsanto Company. 67 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 

830.1370, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 

830.6316, 830.7000, 830.7100, 830.7300} 

44735801 Duke, J. (1998) Product Chemistry Data to Support the Registration of MON 77450 Herbicide: 

Lab Project Number: PC63-98-9: 1447: MSL-15739. Unpublished study prepared by 

Monsanto Company. 63 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.7200, 830.7300, 830.7000, 830.6313, 

830.6314, 830.6315, 830.6316, 830.7100} 

44790901 McIntyre, C. (1999) Product Chemistry Data to Support Registration of MON 78088 

Herbicide: Lab Project Number: PC63-98-14: MSL-15829: R.D. 1454. Unpublished study 

prepared by Monsanto Company. 81 p. 

44793501 McMullan, P. (1999) Product Chemistry Data to Support the Registration of MON 78102 

Herbicide: Lab Project Number: MSL-15834: RD 1467. Unpublished study prepared by 

Monsanto Company. 92 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1700, 830.1750, 

830.1800, 830.6303, 830.6302, 830.6304, 830.7220, 830.7300, 830.7840, 830.7950, 830.7550, 

830.7000, 830.6313} 

44809001 Duke, J. (1999) Product Chemistry Data to Support the Registration of MON 78112 Herbicide: 

Lab Project Number: PC63-99-03-0: 1425: MSL-1580. Unpublished study prepared by 

Monsanto Company. 61 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 

730.6321, 830.7000, 830.7100, 830.7300} 

44809301 Rages, D. (1999) Product Chemistry Study for MON-78103 Herbicide Formulation: Lab 

Project Number: PC27-98-19: MSL-15856: 1469. Unpublished study prepared by Monsanto 

Company. 78 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6313, 830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 

830.7200, 830.7220, 830.7300, 830.7370, 8730.7550, 830.7840, 830.7950} 

44813001 Ghaoui, L.; Keeney, N. (1999) Group A-Product Identity, Composition, and Analysis for 

NAF-545 (DAS Glyphosate Ultra Herbicide); an End-use Product Containing N-

(phosphonomethyl)glycine: Summary: Lab Project Number: NAFST051. Unpublished study 

prepared by Dow AgroSciences LLC. 66 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1670, 830.1750, 830.1800} 

44854202 Banick, W. (1986) Certification of Limits and Analytical Methods: Standout Herbicide: Lab 

Project Number: C-2681: LQ-008: 0533. Unpublished study prepared by American Cyanamid 

Company. 33 p. {OPPTS 830.1750, 830.1800} 

44854302 Banick, W. (1986) Certification of Limits and Analytical Methods: Extreme Herbicide: Lab 

Project Number: C-2681: LQ-008. Unpublished study prepared by American Cyanamid Co. 25 

p. {OPPTS 830.1750, 830.1800} 



44858802 Whatley, L.; Liu, D. (1999) Certification of Limits and Analytical Methods: Backdraft 

Herbicide: Lab Project Number: F-1361: RPT00268. Unpublished study prepared by 

American Cyanamid Co. 64 p. {OPPTS 830.1750, 830.1800} 

44872701 Mierkowski, M. (1999) Product Chemistry Data to Support the Registration of MON 78063 

Herbicide: Lab Project Number: RDNO 1479: MSL-15863: PC63-99-02-0. Unpublished study 

prepared by Monsanto Co. 63 p. {OPPTS 830.1550, 830.1620, 830.1700, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 830.7300, 

830.7370, 830.7550, 830.7840, 830.7950} 

44932101 Hipps, A. (1999) Product Chemistry: CGA-77102/G-30027 and Related Compounds/ASF-

72/CGA-154281 4.2SC (A12146B): Lab Project Number: 889-99: ASR-828: ASGSR-99-176. 

Unpublished study prepared by Novartis Crop Protection, Inc. 419 p. 

44953507 Robson, C. (1999) ZPP1560: Product Chemistry: Lab Project Number: CGR27799: 560/140: 

560/142. Unpublished study prepared by SafePharm Laboratories and Zeneca 

AgrochemicalsFernhurst. 65 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7100, 830.7300} 

44964801 Hipps, A. (1999) Group A Product Chemistry: Atrazine/Glyphosate G-30027 and Related 

Compounds/ASF-72 4SC(A11976E): Lab Project Number: 888-99: AF-1396/1: ASGSR-99-

183. Unpublished study prepared by Novartis Crop Protection. 328 p. {OPPTS 830.1550, 

830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

44965501 Wong, D. (1999) Product Identity and Composition: Analysis and Certification of Product 

Ingredients: Physical and Chemical Characteristics: ROUNDUP Concentrate Weed & Grass 

Killer2: Lab Project Number: 99004: CP-140. Unpublished study prepared by The ORTHO 

Business Group. 38 p. 

44971101 Brakel, G. (1999) Product Chemistry--Glyphosate Concentrate: Lab Project Number: 

GHB/99.09.23/GLY 441: 99.09.23/GLY 441/USA: VAM 027-01. Unpublished study prepared 

by Cheminova Agro A/S. 125 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6303, 830.6304, 830.7000,830.7100, 830.7300} 

44994301 Mierkowski, M. (1999) Product Chemistry Data to Support the Registration of MON 78095 

Herbicide: Lab Project Number: R.D. 1493: PC63-99-07-0: MSL-16240. Unpublished study 

prepared by Monsanto Co. 75 p. {OPPTS 830.1550. 830.1600, 830.1650, 830.1670, 830.6302, 

830.6303, 830.6304, 830.6313, 830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 

830.7200} 

45058305 Willis, C. (2000) Glyphosate Acid Technical III: Preliminary Analysis and Enforcement 

Analytical Method: Lab Project Number: 2080-06. Unpublished study prepared by Case 

Consulting Laboratories, Inc. 106 p. {OPPTS 830.1800, 830.1700} 

45083201 Duke, J. (1999) Product Chemistry Data to Support the Registration of MON 78128 Herbicide: 

Lab Project Number: PC63-99-10-0: 1505: MSL-16380. Unpublished study prepared by 

Monsanto Company. 61 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1700, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.7000, 

830.7100, 830.7300} 

45086401 Mierkowski, M. (1999) Product Chemistry Data to Support the Registration of MON 78746 

Herbicide: Lab Project Number: RD1484: MSL-16056. Unpublished study prepared by 

Monsanto Co. 71 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 

830.1800} 

45101501 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 



62%: Lab Project Number: AL-20005: 983.10. Unpublished study prepared by Albaugh, Inc. 

12 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45101601 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

53.8%: Lab Project Number: AL-2004. Unpublished study prepared by Albaugh, Inc. 36 p. 

{OPPTS 830.1500, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45105401 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

41%: Lab Project Number: AL-20002. Unpublished study prepared by Albaugh, Inc. 47 p. 

{OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45105501 Whitehouse, J.; Kellogg, M. (2000) Product Identity and Composition, Description of the 

Materials Used, Description of the Formulation Process, Discussion of the Formation of 

Impurities, Certified Limits, and Analytical Methods to Verify Certified Limits for Glyphosate 

41% Plus: Lab Project Number: AL-20003. Unpublished study prepared by Albaugh, Inc. 40 

p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45121401 Sinning, D. (2000) Glyphosate Acid Technical I: Preliminary Analysis and Enforcement 

Analytical Method: Lab Project Number: 2080-01. Unpublished study prepared by Case 

Consulting Laboratories, Inc. 103 p. {OPPTS 830.1700, 830.1800} 

45163102 Fisher, K. (2000) Validation of Analytical Methods for the Active Ingredients in the 

Formulated Product Land Star: Lab Project Number: 334386. Unpublished study prepared by 

Inveresk Research. 39 p. {OPPTS 830.1800} 

45168502 Fisher, K. (2000) Validation of Analytical Methods for the Active Ingredients Glyphosate and 

Dicamba in a Formulated Product: Lab Project Number: 18607: 334370. Unpublished study 

prepared by Inveresk Research. 38 p. {OPPTS 830.1800} 

45215102 Arthur, J.; Safarpour, H.; Piznik, M. (2000) Certification of Limits and Analytical Methods: 

AC 1014109 Herbicide: Lab Project Number: F1445/F1299: 99FA-0224-03: 0224. 

Unpublished study prepared by BASF Corporation. 99 p. {OPPTS 830.1750, 830.1800} 

45219902 Skwara, J. (2000) Glyfos Concentrate 41% Weed and Grass Killer (CHA 4517): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method: Lab Project Number: 20270. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 

45220002 Skwara, J. (2000) Glyfos Ready-To-Use 0.96% Weed and Grass Killer (CHA 4510): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, and 

Enforcement Analytical Method: Lab Project Number: 2020. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 

45220602 Skwara, J. (2000) Glyfos Concentrate 18% Weed and Grass Killer (CHA 4515): Product 

Identity and Composition, Description of Materials Used, Description of Formulation Process, 

Discussion of the Formation of Impurities, Preliminary Analysis, Certified Limits, 

Enforcement Analytical Method: Lab Project Number: 1057. Unpublished study prepared by 

Cheminova, Inc. 18 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.1900} 



45235502 Skwara, J. (2000) Glyfos Concentrate 7.5% Weed and Grass Killer (CHA 4513): Product 

Identity and Composition, Description of Materials Used, Description of Formation of 

Impurities, Preliminary Analysis, Certified Limits, Enforcement Analytical Method: Lab 

Project Number: 2023. Unpublished study prepared by Cheminova, Inc. 18 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.1900} 

45235801 Hipps, A. (2000) Manufacturing Process Description and Supporting Data for G-30027 and 

Related Compounds/CGA-77102/Glyphosate-IPA 4.9 SC (A12453C): Lab Project Number: 

PC-00-054: 918-00: AF-1433/1. Unpublished study prepared by Novartis Crop Protection, Inc. 

197 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45278401 Tank, H. (2000) Group A-Product Identity, Composition, and Analysis for GF-368; an End-

Use Product Containing N-(Phosphonomethyl) Glycine: Lab Project Number: NAFST334, 

Unpublished study prepared by Dow AgroSciences LLC. 61 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45278501 Tank, H. (2000) Group A-Product Identity, Composition, and Analysis for GF-369; an End-

Use Product Containing N-(Phosphonomethyl)Glycine: Lab Project Number: NAFST335. 

Unpublished study prepared by Dow AgroSciences LLC. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45278801 McMullan, P. (2000) Product Chemistry Data to Support the Registration of MON 78510 

Herbicide: Lab Project Number: PC-63-00-09-0: 1518: MSL-16928. Unpublished study 

prepared by Monsanto Co. 73 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 

830.7000, 830.7100, 830.7300} 

45293501 Fickle, J.; Morrissey, M. (1999) Glyphosate IPA Manufacturing Concentrate Product Identity, 

Composition, and Analysis (Group A): Lab Project Number: 1999-NULA99-01. Unpublished 

study prepared by Covance Laboratories Inc. 87 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800} 

45304801 Patel, C. (2000) Product Chemistry for Rawhide Herbicide: Lab Project Number: DSR 00-261: 

DSR.TM.04.04: DSR.TM.03.02. Unpublished study prepared by Rohm and Haas Research 

Laboratories. 227 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.7000, 

830.7100, 830.7300, 830.7520} 

45317301 Rogers, P.; DeRyck, P.; Eaton, D. et al. (2001) Additional Product Chemistry Data to Support 

the Continued Registration of Glyphosate Technical: Lab Project Number: R.D. 1526: MSL-

17078: AQC-698-86-F. Unpublished study prepared by Monsanto Company. 133 p. 

45322902 Clayton, W. (2001) Certification of Limits and Analytical Methods: BackDraft SL Herbicide: 

Lab Project Number: F-1361: 95FA-0530-09: 0530. Unpublished study prepared by BASF 

Corporation. 105 p. {OPPTS 830.1750, 830.1800} 

45328901 Sanson, D. (2001) Product Identity and Composition of EH-1384 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 14 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45341102 Banick, W.; Safarpour, H. (2000) Certified Limits and Enforcement Analytical Method for 

Journey Herbicide: Lab Project Number: C-4100: F-1445: BASF 325. Unpublished study 

prepared by BASF Corporation. 94 p. {OPPTS 830.1750, 830.1800} 

45360303 Bernard, S. (2001) Determination of N-Nitroso-Glyphosate and N-Nitroso-Iminodiacetic Acid 

in Five Batches of Glyphosate Technical. Unpublished study prepared by Cedar Chemical 

Corporation. 42 p. 



45387701 Sanson, D. (2001) Product Identity and Composition of EH-1386 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1600, 830.1650, 830.1670, 

830.1800} 

45409601 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78567 

Herbicide: Lab Project Number: PC-63-01-02-0: 34543: MSL-17186. Unpublished study 

prepared by Monsanto Company Chemir/Polytech Laboratories, Inc. 84 p. {OPPTS 830.1550, 

830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800} 

45410601 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78307 

Herbicide: Lab Project Number: PC-63-01-01-0: 34543: MSL-17135. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 85 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 

830.6304, 830.6314, 830.6315, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7100, 

830.7300} 

45433401 Sanson, D. (2001) Product Identity and Composition of EH-1387 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45434301 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78365 

Herbicide: Lab Project Number: MSL-17177: PC-63-01-05-0: 3453/510494. Unpublished 

study prepared by Monsanto Company and Chermir/Polytech Laboratories, Inc. 81 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 

830.6304, 830.6313, 830.6314, 830.6316, 830.6320, 830.7000, 830.7200} 

45437901 Sanson, D. (2001) Product Identity and Composition of EH-1388 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45465401 Sanson, D. (2001) Product Identity and Composition of EH-1389 Herbicide. Unpublished 

study prepared by PBI/Gordon Corporation. 11 p. {OPPTS 830.1500, 830.1600, 830.1620, 

830.1670, 830.1800} 

45479201 Sanson, D. (2001) Product Identity and Composition of EH1394 Herbicide. Unpublished study 

prepared by PBI/Gordon Corporation. 10 p. {OPPTS 830.1550, 830.1600, 830.1620, 

830.1650, 830.1670, 830.1800} 

45482702 Cheminova, Inc. (2001) Glyfos Concentrate 25% Weed and Grass Killer: Product Identity and 

Composition: Description of Materials Used: Description of Formulation Process: Discussion 

of Formation of Impurities: Preliminary Analysis: Certified Limits: Enforcement Analytical 

Method. Unpublished study. 10 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 

830.1750, 830.1800, 830.1900} 

45489101 Hipps, A. (2001) Glyphosate Diammonium Salt 0.81 SL (A12877A): Product Chemistry: Lab 

Project Number: PC-01-029. Unpublished study prepared by Syngenta Crop Protection, Inc. 

45 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.6302, 

830.6303, 830.6304, 830.6315, 830.6314, 830.6316, 830.6317, 830.7300, 830.6321, 

830.7000} 

45491701 Hipps, A. (2001) Glyphosate Diammonium Salt (ASF916) 13.4SL (A12875A): Product 

Chemistry: Lab Project Number: PC-01-028. Unpublished study prepared by Syngenta Crop 

Protection, Inc. 55 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6315, 830.6316, 830.6317, 830.6320, 830.7000, 830.7100} 

45501001 McMullan, P. (2001) Product Chemistry Data to Support the Registration of MON 78404 

Herbicide: Lab Project Number: PC-63-01-03-0: 510574: 1558. Unpublished study prepared 

by Monsanto Co. 73 p. 



45511102 Halasz-Laky, V. (2001) Five-Batch Analysis of Glyphosate: Lab Project Number: 01/565-

350AN: TRC 01/565-350 AN. Unpublished study prepared by Toxicological Research Centre 

Ltd. 49 p. 

45523701 Kellogg, M. (2001) Product Identity and Composition, Description of the Materials Used, 

Description of the Formulation Process, Discussion of the Formation of Impurities, Certified 

Limits, and Analytical Methods to Verify Certified Limits for GlyStar Concentrate: Lab 

Project Number: AL-20012. Unpublished study prepared by Albaugh, Inc. 22 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45553508 Ha, S.; Taylor, E. (2001) U.S. EPA Product Properties Test Guideline--Group A and Group B 

of V-10097 Herbicide: Lab Project Number: V-23173A. Unpublished study prepared by 

Valent U.S.A. Corporation. 177 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800, 830.1900, 830.6303, 830.6314, 830.6315, 830.7000, 

830.7100, 830.7300} 

45563702 Hipps, A. (2001) Manufacturing Process Description and Supporting Data for G-30027 and 

Related Compounds/CGA-77102/Glyphosate-IPA 4.9 SC (A12453C): Lab Project Number: 

PC-01-027: 918-00. Unpublished study prepared by Syngenta Crop Protection, Inc. 24 p. 

{OPPTS 830.1800} 

45597201 Miller, R. (2002) Nufarm NUP 8D01 Herbicide: Preliminary Analysis, Certified Limits and 

Enforcement Analytical Methods: Lab Project Number: CHB-RP-PCV-089-T-1. Unpublished 

study prepared by Phibro-Tech, Inc. 34 p. {OPPTS 830.1700, 830.1750 and 830.1800} 

45597209 Sinning, D. (2001) NUP 9a 00: Preliminary Analysis and Enforcement Analytical Method: 

Lab Project Number: 2460-05. Unpublished study prepared by Case Consulting Laboratories, 

Inc. 19 p. {OPPTS 830.1700 and 830.1800} 

45605401 Schoenberg, P. (2002) Product Identity & Disclosure of Ingredients and Analysis and 

Certification of Product Ingredients of Chemsico Herbicide Concentrate DG. Unpublished 

study prepared by United Industries Corp. 9 p. {OPPTS 830.1550, 830.1750, 830.1650, 

830.1670} 

45615102 Miller, R. (2002) Preliminary Analysis, Certified Limits and Enforcement Analytical Methods: 

Nufarm Credit Duo XL: Lab Project Number: CHB-RP-PCV-092-T-1: CHB-OP-MTH-096-P-

3. Unpublished study prepared by Phibro-Tech, Inc. 23 p. {OPPTS 830.1700, 830.1750, 

830.1800} 

45622901 McMullan, P. (2002) Product Chemistry Data to Support the Registration of MON 78736 

Herbicide: Lab Project Number: PC-63-01-12-0: MSL-17598: 39595: MSL-17598. 

Unpublished study prepared by Monsanto Co. 84 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 

830.6315, 830.6316, 830.6317, 830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 

830.7840, 830.7950} 

45623901 McMullan, P. (2002) Product Chemistry Data to Support the Registration of MON 787873: 

Lab Project Number: PC-63-01-15-0: MSL-17638: RD 1568. Unpublished study prepared by 

Monsanto Company. 59 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800} 

45685903 Bernard, S. (2002) Determination of N-Nitroso-Glyphosate and N-Nitroso-Iminodiacetic Acid 

in Five Batches of Glyphosate Technical: Lab Project Number: PR99/031. Unpublished study 

prepared by HELM. 42 p. 

45705401 Tank, H. (2002) Group A-Product Identity, Composition, and Analysis for GF-938; and End-

Use Product Containing N-(phosphonomethyl)glycine: Lab Project Number: NAFST544. 

Unpublished study prepared by Dow AgroSciences LLC. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 



45725301 Hipps, A. (2002) Manufacturing Process Description and Supporting Data for G-30027/CGA-

77102/Glyphosate-IPA 4.9 SC (A12453F): Lab Project Number: PC-02-020: AF-1433/3: 

2557-01. Unpublished study prepared by Syngenta Crop Protection, Inc. 287 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800} 

45758801 Phelps, L. (2002) Manufacturing Process Description and Supporting Data for Glyphosate SL 

(360) (A12798Q): Lab Project Number: PC-02-039: AF-1482/1: 2781887.DOC. Unpublished 

study prepared by Syngenta Crop Protection, Inc. 98 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1750, 830.1800} 

45759201 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Pro. Unpublished study prepared by Helm. 23 p. {OPPTS 

830.1550, 830.6302, 830.6303, 830.6304, 830.7300, 830.7840, 830.7370, 830.7000, 830.6313, 

830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320, 830.1670, 830.1750, 

830.1800} 

45763501 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78327 

Herbicide: Lab Project Number: MSL-17605: 39594: PC-63-01-14-0. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 102 p. 

45773301 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78365 

Herbicide--Amended Report: Lab Project Number: PC-63-01-05-0: 34543/510494: MSL-

17760. Unpublished study prepared by Monsanto Company and Chemir/Polytech 

Laboratories, Inc. 81 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 830.7950} 

45773401 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78567 

Herbicide--Amended Report: Lab Project Number: MSL-17757: PC-63-01-02-0: PC-ME-

0452-01. Unpublished study prepared by Monsanto Company and Chemir/Polytech 

Laboratories, Inc. 84 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 830.6315, 830.6316, 

830.6320, 830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 

830.7950} 

45773501 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78307 

Herbicide--Amended Report: Lab Project Number: PC-63-01-01-0: 34543: MSL-17696. 

Unpublished study prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 

85 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 830.7950} 

45775101 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Pro. Unpublished study prepared by Helm. 25 p. {OPPTS 

830.1550, 830.6303, 830.6304, 830.6302, 830.7000, 830.7300, 830.7840, 830.7950, 830.7370, 

830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320} 

45792301 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities And 

Analytical Data For Glyphosate PRO: Unpublished study prepared by Helm AG. 23 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7300, 830.7840, 830.7000, 830.7370, 

830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320, 830.1670, 

830.1750, 830.1800} 

45805502 Phelps, L. (2002) Manufacturing Process Description and Supporting Data for Glyphosate 

Acid Manufacturing Use Product (ASF71R): Lab Project Number: PC-02-062: 1789-02: 

2832941.DOC. Unpublished study prepared by Syngenta Crop Protection, Inc. 123 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800} 



45809801 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by Helm. 21 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7200, 830.7300, 830.7950, 830.7370, 

830.7550, 830.6313, 830.6315, 830.6317, 830.6320, 830.7050, 830.1670, 830.1750, 

830.1800} 

45814301 Mierkowski, M. (2002) Product Chemistry Study for MON 79146 Herbicide Formulation: Lab 

Project Number: MSL-18183: PC-63-02-15-0: 42668. Unpublished study prepared by 

Monsanto Company and Chemir Analytical Services. 111 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 

45819301 Tank, H. (2002) Group A--Product Identity, Composition, and Analysis for GF-887; and End-

Use Product Containing N-(Phosphonomethyl) Glycine: Lab Project Number: NAFST609. 

Unpublished study prepared by Dow AgroSciences LLC. 68 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1670, 830.1750, 830.1800} 

45825902 Miller, R. (2002) Preliminary Analysis, Certified Limits and Enforcement Analytical Methods: 

Glykamba: Lab Project Number: CHB-RP-PCV-120-T-1: CHB-OP-MTH-096-P-5: CHB-OP-

MTH-096-P-4. Unpublished study prepared by Phibro-Tech, Inc. 28 p. {OPPTS 830.1700, 

830.1750, 830.1800} 

45830207 Phelps, L. (2002) Manufacturing Process Description and Supporting Data for Glyphosate SL 
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The SOLARIS Group of Monsanto Co. 42 p. 

44000401 Zink, V. (1996) Product Chemistry Study For MON-58420 Herbicide Formulation: Lab 

Project Number: PC27-95-2: 4300206: MSL-14513. Unpublished study prepared by Monsanto 

Co. 89 p. 

44004301 Wong, D. (1996) Product Identity and Composition; Analysis and Certification of Product 

Ingredients; Physical and Chemical Characteristics: ROUNDUP Club Super Concentrate 

Weed & Grass Killer: Lab Project Number: 96006: 96-08: CP-140. Unpublished study 

prepared by The Solaris Group of Monsanto Co. 42 p. 

44040801 Wong, D. (1996) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, (and) Physical and Chemical Characteristics: Kleeraway Concentrate Weed & 

Grass Killer 1: Lab Project Number: 96008: 96-10: CP-140. Unpublished study prepared by 

The SOLARIS Group. 47 p. 

44057201 Nord, P. (1996) Product Chemistry Data to Support the Registration of MON 77360 

Herbicide: Lab Project Number: PC63-96-5: 4700564: MSL-14593. Unpublished study 

prepared by Monsanto Co. 64 p. 



44094703 Saunders, D. (1996) ETK-2301: Physical Characterization Study of ETK-2301: Lab Project 

Number: CC01: DLS 96-547: ETM 805. Unpublished study prepared by Entek Corp. and 

Unocal Corp. 245 p. 

44106701 Wong, D. (1996) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, (and) Physical and Chemical Characteristics: GroundClear Vegetation Killer: Lab 

Project Number: 96009: CBI 96009: PCP96002. Unpublished study prepared by The Solaris 

Group of Monsanto Co. 51 p. 

44139801 Bonora, I. (1996) Glygran: Physical and Chemical Characteristics: Lab Project Number: 

1066/96: CH-59/95: CH-58/95. Unpublished study prepared by I.Pi.Ci. Industria Prodotti 

Chimici SpA. 67 p. 

44142101 Bonora, I. (1996) Glyphosate Technical: Physical and Chemical Characteristics: Lab Project 

Number: 1063/96: CH-53/95: 916/90. Unpublished study prepared by I.Pi.Ci. Industria 

Prodotti Chimici SpA. 99 p. 

44174901 Long, M. (1996) Touchdown BTU (WF2571): Product Chemistry: Lab Project Number: 

FOR054: RR 96-088B: WRC-96-144A. Unpublished study prepared by Zeneca Ag Products. 

68 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 830.1670, 830.1700, 830.1750, 

830.1800, 830.6303, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 

830.7000, 830.7100, 830.7300} 

44207701 Wong, D. (1996) Product Identity and Composition, Analysis and Certification of Product 

Ingredients, Physical and Chemical Characteristics: GroundClear Super Edger Grass & Weed 

Control 1: Lab Project Number: 96010: PCP96003: CP-159. Unpublished study prepared by 

The Solaris Group. 53 p. 

44272301 Mierkowski, M. (1997) Product Chemistry Study for MON-58442 Herbicide Formulation: Lab 

Project Number: PC27-96-11: 4700844: MSL-15002. Unpublished study prepared by 

Monsanto Co. 107 p. 

44317303 Ottaway, A. (1995) Glyphosate Acid: Determination of the Physical Characteristics of a 0.7% 

w/w Homogeneous Aqueous Low Volume Liquid, UL: Lab Project Number: 95Y006: 

RY0084B. Unpublished study prepared by Zeneca Agrochemicals. 11 p. 

44320603 Wollerton, C.; Husband, R.; Fletcher, A. (1996) Glyphosate Acid: Physico-Chemical Data 

(TGAI and PAI): Lab Project Number: 95JH198 (RJ 2003B): 95JH199 (RJ 2004B): 

ALF96/01. Unpublished study prepared by Zeneca Agrochemicals. 70 p. 

44359701 Long, M. (1996) Glyphosate Acid 50WP (WF2380): Product Chemistry: Lab Project Number: 

RR 96-063B: FOR053. Unpublished study prepared by Zeneca Ag Products. 44 p. 

44615501 Buchanan, R. (1998) Product Chemistry Data to Support the Registration of MON 77063: Lab 

Project Number: MSL-15380: MSL-15379: PC63-98-1. Unpublished study prepared by 

Monsanto Company. 68 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.7200,830.7220, 830.7300, 830.7840, 

830.7950, 830.7370, 830.7550, 830.7000, 830.6313, 830.6314, 830.6316} 

44662201 Bernard, S. (1998) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Phoss-8. Unpublished study prepared by Cedar Chemical Corporation. 24 

p. 

44715401 Mierkowski, M. (1998) Product Chemistry Data to Support the Registration of MON 77945 

Manufacturing-Use Product: Lab Project Number: PC63-97-9: M800009: MCR-ASC. 

Unpublished study prepared by Monsanto Company. 67 p. {OPPTS 830.1550, 830.1600, 

830.1620, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 

830.7200, 830.7300, 830.7840, 830.7950, 830.7370, 830.7550, 830.7000, 830.6313, 830.6314, 

830.6315, 830.6316, 830.7100} 



44735701 Mierkowski, M. (1998) Product Chemistry Data to Support the Registration of MON 77859 

Herbicide: Lab Project Number: PC63-97-8: M800008: MSL-15268. Unpublished study 

prepared by Monsanto Company. 67 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 

830.1370, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 

830.6316, 830.7000, 830.7100, 830.7300} 

44735801 Duke, J. (1998) Product Chemistry Data to Support the Registration of MON 77450 Herbicide: 

Lab Project Number: PC63-98-9: 1447: MSL-15739. Unpublished study prepared by 

Monsanto Company. 63 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.7200, 830.7300, 830.7000, 830.6313, 

830.6314, 830.6315, 830.6316, 830.7100} 

44790901 McIntyre, C. (1999) Product Chemistry Data to Support Registration of MON 78088 

Herbicide: Lab Project Number: PC63-98-14: MSL-15829: R.D. 1454. Unpublished study 

prepared by Monsanto Company. 81 p. 

44793501 McMullan, P. (1999) Product Chemistry Data to Support the Registration of MON 78102 

Herbicide: Lab Project Number: MSL-15834: RD 1467. Unpublished study prepared by 

Monsanto Company. 92 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1700, 830.1750, 

830.1800, 830.6303, 830.6302, 830.6304, 830.7220, 830.7300, 830.7840, 830.7950, 830.7550, 

830.7000, 830.6313} 

44809001 Duke, J. (1999) Product Chemistry Data to Support the Registration of MON 78112 Herbicide: 

Lab Project Number: PC63-99-03-0: 1425: MSL-1580. Unpublished study prepared by 

Monsanto Company. 61 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 

730.6321, 830.7000, 830.7100, 830.7300} 

44809301 Rages, D. (1999) Product Chemistry Study for MON-78103 Herbicide Formulation: Lab 

Project Number: PC27-98-19: MSL-15856: 1469. Unpublished study prepared by Monsanto 

Company. 78 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6313, 830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 

830.7200, 830.7220, 830.7300, 830.7370, 8730.7550, 830.7840, 830.7950} 

44813002 Nelson, R. (1999) Group B-Physical/Chemical Properties for NAF-535, a Liquid End-Use 

Product Containing Glyphosate: Lab Project Number: NAFST063. Unpublished study 

prepared by Dow AgroSciences LLC. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 

44816101 Keeney, N. (1999) Group A-Product Identity, Composition, and Analysis for NAF-546 (DAS 

Glyphosate Herbicide); an End-Use Product Containing N-(phosphonomethyl)glycine: Lab 

Project Number: NAFST053. Unpublished study prepared by Dow AgroSciences LLC. 101 p. 

{OPPTS 830.1550, 830.1620, 830.1600, 830.7100, 830.7300, 830.6302, 830.6303} 

44816102 Nelson, R. (1999) Group B-Physical/Chemical Properties for NAF-546, a Liquid End-Use 

Product Containing Glyphosate: Lab Project Number: NAFST064. Unpublished study 

prepared by Dow AgroSciences LLC. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 

44816401 Keeney, N. (1999) Group A-Product Identity, Composition, and Analysis for NAF-552 (DAS 

Glyphosate Aquatic and Terrestrial Herbicide); an End-Use Product Containing N-

(Phosphonomethyl)Glycine: Lab Project Number: NAFST048. Unpublished study prepared by 

Dow AgroSciences LLC. 66 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.6302, 830.7100, 

830.7300} 

44816402 Nelson, R. (1999) Group B-Physical/Chemical Properties for NAF-552 a Liquid End-Use 

Product Containing Glyphosate: Lab Project Number: NAFST065. Unpublished study 

prepared by Dow AgroSciences LLC. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 



44854203 Castro, K. (1999) Standout Herbicide: Physical and Chemical Characteristics: Lab Project 

Number: RJ-615/99. Unpublished study prepared by American Cyanamid Company. 9 p. 

44854303 Castro, K. (1999) Alteza Herbicide: Physical and Chemical Characteristics: Lab Project 

Number: RJ-616/99. Unpublished study prepared by American Cyanamid Co. 11 p. 

44858803 Castro, K. (1999) OneShot--Physical and Chemical Characteristics, Summary Report: Lab 

Project Number: RJ-572/99. Unpublished study prepared by American Cyanamid Co. 8 p. 

{OPPTS 830.6302, 830.6303, 830.6304, 830.6315, 830.7100, 830.7300} 

44872701 Mierkowski, M. (1999) Product Chemistry Data to Support the Registration of MON 78063 

Herbicide: Lab Project Number: RDNO 1479: MSL-15863: PC63-99-02-0. Unpublished study 

prepared by Monsanto Co. 63 p. {OPPTS 830.1550, 830.1620, 830.1700, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 830.7300, 

830.7370, 830.7550, 830.7840, 830.7950} 

44883103 Morrissey, M. (1999) Determination of Physico-Chemical Properties of Clearout 41 (Physical 

State, Oxidation/Reduction, Corrosion Characteristics, pH, Viscosity, Density): Final Report: 

Lab Project Number: COVANCE 6992-108. Unpublished study prepared by Covance 

Laboratories, Inc. 34 p. {OPPTS. 830.6303, 830.6314, 830.6320, 830.7000, 830.7100, 

830.7300} 

44883112 Morrissey, M. (1999) Determination of Physico-Chemical Properties of Clearout 41 Plus 

(Physical State, Oxidizing/Reduction, Corrosion Characteristics, pH, Viscosity, Density): Final 

Report: Lab Project Number: COVANCE 6992-109. Unpublished study prepared by Covance 

Laboratories, Inc. 34 p. {OPPTS. 830.6303, 830.6314, 830.6320, 830.7000, 830.7100, 

830.7300} 

44883120 Morrissey, M. (1999) Determination of Physico-Chemical Properties of Glyphosate Acid 

(Color, Physical State, Odor, Density, pH, Stability): Final Report: Lab Project Number: 

COVANCE 6992-104. Unpublished study prepared by Covance Laboratories, Inc. 54 p. 

{OPPTS. 830.6302, 830.6303, 830.6304, 830.7300, 830.7000, 830.6313} 

44883122 Morrissey, M. (1999) Determination of Physico-Chemical Properties of Clearout 62 (Color, 

Physical State, Odor, Oxidation/Reduction, pH, Viscosity, and Density): Final Report: Lab 

Project Number: COVANCE 6992-107. Unpublished study prepared by Covance 

Laboratories, Inc. 33 p. {OPPTS. 830.6302, 830.6303, 830.6304, 830.6314, 830.7000, 

830.7100, 830.7300} 

44932103 Hipps, A. (1999) Product Chemistry: CGA-77102/G-30027 and Related Compounds/ASF-

72/CGA-154281 4.2 SC (A12146B): Lab Project Number: 721-99: 722-99. Unpublished study 

prepared by Novartis Crop Protection, Inc. 6 p. {OPPTS 830.6302, 830.6303, 830.6304, 

830.6315, 830.7000, 830.7100, 830.7300} 

44949801 Jensen, I. (1998) Product Chemistry--CHA 4534 (Glyphosate 480 g/l SL): Lab Project 

Number: IMJ/98.08.26/GLY 4534/USA. Unpublished study prepared by Cheminova Agro 

A/S. 25 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.6303, 

830.6313, 830.7000, 830.7100, 830.7300} 

44953507 Robson, C. (1999) ZPP1560: Product Chemistry: Lab Project Number: CGR27799: 560/140: 

560/142. Unpublished study prepared by SafePharm Laboratories and Zeneca 

AgrochemicalsFernhurst. 65 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7100, 830.7300} 

44964802 Hipps, A. (1999) Group B Product Chemistry: Atrazine/Glyphosate G-30027 and Related 

Compounds/ASF-72 4SC(A11976E): Lab Project Number: 901-99: 902-99. Unpublished 

study prepared by Novartis Crop Protection. 6 p. {OPPTS 830.6302, 830.6303, 830.6304, 



830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7100, 

830.7300} 

44965301 Sawyer, R. (1999) Product Chemistry: Riverdale Grass, Weed & Vegetation Herbicide 18% 

Concentrate: Lab Project Number: RIVERDALE GRASS, WEED & VEGETATION 

HERBICIDE 18% CONCENTRATE. Unpublished study prepared by Riverdale Chemical 

Company. 8 p. 

44965501 Wong, D. (1999) Product Identity and Composition: Analysis and Certification of Product 

Ingredients: Physical and Chemical Characteristics: ROUNDUP Concentrate Weed & Grass 

Killer2: Lab Project Number: 99004: CP-140. Unpublished study prepared by The ORTHO 

Business Group. 38 p. 

44971101 Brakel, G. (1999) Product Chemistry--Glyphosate Concentrate: Lab Project Number: 

GHB/99.09.23/GLY 441: 99.09.23/GLY 441/USA: VAM 027-01. Unpublished study prepared 

by Cheminova Agro A/S. 125 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 

830.1800, 830.6303, 830.6304, 830.7000,830.7100, 830.7300} 

45043201 Stevens, R. (1999) Summary of Physical/Chemical Properties: Self Certification Per EPA PR 

Notice 98-1: Glyfos AU Herbicide. Unpublished study prepared by Cheminova Agro A/S. 5 p. 

{OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 830.63198, 830.7300} 

45044401 Bellet, E. (1998) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Phoss-8. Unpublished study prepared by Cedar Chemical Corp. 24 p. 

45058303 Willis, C. (2000) Physical and Chemical Characteristics of Glyphosate Acid Technical I: 

Color, Physical State, Odor, Stability, pH, UV/Visible Absorption, Melting Point, Bulk 

Density, Dissociation Constant, Octanol/Water Partition Coefficient and Water Solubility: Lab 

Project Number: 2080-02. Unpublished study prepared by Case Consulting Laboratories, Inc. 

34 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6313, 830.7000, 830.7050, 830.7300, 

830.7200, 830.7370, 830.7570, 830.7840} 

45083201 Duke, J. (1999) Product Chemistry Data to Support the Registration of MON 78128 Herbicide: 

Lab Project Number: PC63-99-10-0: 1505: MSL-16380. Unpublished study prepared by 

Monsanto Company. 61 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1700, 830.1750, 

830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.7000, 

830.7100, 830.7300} 

45101502 Lightbody, S. (2000) Physico-Chemical Testing with Glyphosate 62%: Lab Project Number: 

18276. Unpublished study prepared by Inveresk Research. 16 p. {OPPTS 830.6302, 830.6303, 

830.6304, 830.6314, 830.6319, 830.7000, 830.7300} 

45101602 Lightbody, S. (2000) Physico-Chemical Testing with Glyphosate 53.8%: Lab Project Number: 

18275: 334234. Unpublished study prepared by Inveresk Research. 15 p. {OPPTS 830.6303, 

830.6314, 830.6319, 830.7000, 830.7300} 

45105402 Lightbody, S. (2000) Physical-Chemical Testing with Glyphosate 41%: Lab Project Number: 

18273: 334077. Unpublished study prepared by Inveresk Research. 15 p. {OPPTS 830.6303, 

830.6314, 830.6319, 830.7000, 830.7300} 

45105502 Lightbody, S. (2000) Physico-Chemical Testing with Glyphosate 41% Plus: Lab Project 

Number: 18274: 334229. Unpublished study prepared by Inveresk Research. 15 p. {OPPTS 

830.6303, 830.6314, 830.7000, 830.7300} 

45163103 Lightbody, S. (2000) Physico-Chemical Testing with Land Star: Lab Project Number: 334653: 

18551. Unpublished study prepared by Inveresk Research. 15 p. {OPPTS 830.6303, 830.6314, 

830.6319, 830.7000, 830.7300} 



45168503 Lightbody, S. (2000) Physico-Chemical Testing with Glyphosate + Dicamba: Lab Project 

Number: 18550: 334669. Unpublished study prepared by Inveresk Research. 15 p. {OPTS 

830.6303, 830.6314, 830.6319, 830.7000, 830.7300} 

45181301 Stevens, R. (2000) GLYFOS AU Herbicide (CHA 4509) Summary of Physical/Chemical 

Properties Self-Certification Per EPA PR Notice 98-1. Unpublished study prepared by 

Cheminova A/S. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 

830.6317, 830.6319, 830.6320, 830.7000, 830.7100, 830.7300} 

45215103 Foitou, F. (2000) Summary of the Physical-Chemical Properties of AC 1014109 Herbicide: 

Lab Project Number: F-1452. Unpublished study prepared by BASF Corporation. 5 p. 

{OPPTS 830.6302, 830.6303,830.6314, 830.6315, 830.6316, 830.6320, 830.7000, 830.7100, 

830.7300} 

45219701 Stevens, R. (2000) Glyfos Ready-To-Use 1.92% Weed and Grass Killer: Self-Certification of 

Product-Specific Physical Chemical Properties: Lab Project Number: 2012. Unpublished study 

prepared by Cheminova, Inc. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315. 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7300} 

45219901 Stevens, R. (2000) Glyfos Concentrate 41% Weed and Grass Killer: Self-Certification of 

Product-Specific Physical Chemical Properties: Lab Project Number: 2018. Unpublished study 

prepared by Cheminova, Inc. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7100, 

830.7300} 

45220001 Stevens, R. (2000) Glyfos Ready-To-Use 0.96% Weed and Grass Killer: Self-Certification of 

Product Specific Phyical Chemical Properties: Lab Project Number: 2011. Unpublished study 

prepared by Cheminova, Inc. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7100, 

830.7300} 

45220601 Steven, R. (2000) Glyfos Concentrate 18% Weed and Grass Killer: Self-Certification of 

Product-Specific Physical Chemical Properties: Lab Project Number: 1048. Unpublished study 

prepared by Cheminova, Inc. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7100, 

830.7300} 

45235501 Stevens, R. (2000) GLYFOS Concentrate 7.5% Weed and Grass Killer: Self-Certification of 

Product-Specific Physical Chemical Properties: Lab Project Number: 2014. Unpublished study 

prepared by Cheminova, Inc. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7100, 

830.7300} 

45235701 Stevens, R. (2000) Glyfos Concentrate 16.5% Weed and Grass Killer: Self-Certification of 

Product-Specific Physical Chemical Properties: Lab Project Number: 2015. Unpublished study 

prepared by Cheminova, Inc. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7100, 

830.7300} 

45235802 Hipps, A. (2000) Physical and Chemical Properties of G-30027 and Related 

Compounds/CGA-77102/Glyphosate-IPA 4.9 SC (A12453C): Lab Project Number: PC-00-

055: 914-00: 916-00. Unpublished study prepared by Novartis Crop Protection, Inc. 17 p. 

{OPPTS 830.6302, 830.6303, 830.6304, 830.6315, 830.6320, 830.7000, 830.7100, 830.7300} 

45235901 Stevens, R. (2000) Glyfos Concentrate 5% Weed and Grass Killer: Self-Certification of 

Product-Specific Physical Chemical Properties: Lab Project Number: 1045. Unpublished study 

prepared by Cheminova, Inc. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7100, 

830.7300} 



45236001 Stevens, R. (2000) Glyfos Concentrate 270 Weed and Grass Killer: Self-Certification of 

Product-Specific Physical Chemical Properties: Lab Project Number: 2017. Unpublished study 

prepared by Cheminova, Inc. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.6317, 830.7000, 830.7100, 830.7300} 

45236101 Stevens, R. (2000) Glyfos Ready-to-Use 0.75% Weed and Grass Killer: Self-Certification of 

Product-Specific Physical Chemical Properties: Lab Project Number: 2010. Unpublished study 

prepared by Cheminova, Inc. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.6317, 830.7000, 830.7100, 830.7300} 

45237001 Willis, C. (2000) Physical and Chemical Characteristics of Glyphosate Acid Technical I: 

Color, Physical State, Odor, Stability, pH, UV/Visible Absorption, Melting Point, Bulk 

Density, Dissociation constant, Octanol/Water Partition Coefficient and Solubility: Lab Project 

Number: 2080-02. Unpublished study prepared by Case Consulting Laboratories, Inc. 39 p. 

{OPPTS 830.6302, 830.6303, 830.6304, 830.6313, 830.7000, 830.7050, 830.7200, 830.7300, 

830.7370, 830.7570, 830.7840} 

45278402 Nelson, R. (2000) Group B-Physical/Chemical Properties for GF-368; a Liquid End-Use 

Product Containing Glyphosate: Lab Project Number: NAFST326. Unpublished study 

prepared by Dow AgroSciences LLC. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 

45278403 Nelson, R. (2000) Group B: Determination of Color, Physical State, Odor, Oxidizing and 

Reducing Action, Flammability, Explodability, pH, Viscosity and Density of GF-368; a Liquid 

End-Use Product Containing Glyphosate: Lab Project Number: FAPC003234. Unpublished 

study prepared by Dow AgroSciences LLC. 17 p. {OPPTS 830.6303, 830.6302, 830.6304, 

830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 

45278502 Nelson, R. (2000) Group B-Physical/Chemical Properties for GF-369, a Liquid End-Use 

Product Containing Glyphosate: Lab Project Number: NAFST327. Unpublished study 

prepared by Dow AgroSciences LLC. 5 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 

45278503 Nelson, R. (2000) Group B: Determination of Color, Physical State, Odor, Oxidizing and 

Reducing Action, Flammability, Explodability, pH, Viscosity and Density of GF-369, a Liquid 

End-Use Product Containing Glyphosate: Lab Project Number: FAPC003233. Unpublished 

study prepared by Dow AgroSciences LLC. 17 p. {OPPTS 830.6302, 830.6303, 830.6304, 

830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 

45278801 McMullan, P. (2000) Product Chemistry Data to Support the Registration of MON 78510 

Herbicide: Lab Project Number: PC-63-00-09-0: 1518: MSL-16928. Unpublished study 

prepared by Monsanto Co. 73 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 

830.7000, 830.7100, 830.7300} 

45293502 Telleen, K.; Morrissey, M. (1999) Glyphosate IPA Manufacturing Concentrate Self-

Certification of Product Specific Physical Chemical Properties: Lab Project Number: 6899-

108: 6899-110. Unpublished study prepared by Covance Laboratories Inc. 7 p. {OPPTS 

830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 

830.6321, 830.7000, 830.7100, 830.7300} 

45304801 Patel, C. (2000) Product Chemistry for Rawhide Herbicide: Lab Project Number: DSR 00-261: 

DSR.TM.04.04: DSR.TM.03.02. Unpublished study prepared by Rohm and Haas Research 

Laboratories. 227 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.7000, 

830.7100, 830.7300, 830.7520} 

45322903 Fotiou, F. (2001) BACKDRAFT SL - Physical and Chemical Characteristics, Self-

Certification Statement: Lab Project Number: F-1465. Unpublished study prepared by BASF 



Corporation. 5 p. {OPPTS 830.6302, 830.6303, 830.6314, 830.6315, 830.6316, 830.6320, 

830.7000, 830.7100, 830.7300} 

45328902 Sanson, D. (2001) Physical and Chemical Properties of EH-1384 Herbicide: Lab Project 

Number: 2000-021. Unpublished study prepared by PBI/Gordon Corporation. 24 p. 

45341103 Brunt, S.; Kovacs, G. (2001) Self-Certification of Physical and Chemical Characteristics for 

Journey Herbicide: Lab Project Number: F-1454. Unpublished study prepared by BASF 

Corporation. 5 p. {OPPTS 830.6302, 830.6303, 830.6314, 830.6320, 830.7000, 830.7100, 

830.7300} 

45350602 Sanson, D. (2001) Physical and Chemical Properties of EH-1385 Herbicide: Lab Project 

Number: 2000-022. Unpublished study prepared by PBI/Gordon Corp. 26 p. {OPPTS 

830.6303, 830.7300, 830.7000, 830.6314, 830.7100, 830.6315, 830.6320} 

45360301 Bernard, S. (2001) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by Cedar Chemical 

Corporation. 16 p. 

45387702 Sanson, D. (2001) Physical and Chemical Properties of EH-1386 Herbicide: Lab Project 

Number: 2001-007. Unpublished study prepared by PBI/Gordon Corporation. 25 p. {OPPTS 

830.6303, 830.7300, 830.7000, 830.6314, 830.7100, 830.6315, 830.6320} 

45410601 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78307 

Herbicide: Lab Project Number: PC-63-01-01-0: 34543: MSL-17135. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 85 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 

830.6304, 830.6314, 830.6315, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7100, 

830.7300} 

45433402 Sanson, D. (2001) Physical and Chemical Properties of EH-1387 Herbicide: Lab Project 

Number: 2001-008. Unpublished study prepared by PBI/Gordon Corporation. 25 p. {OPPTS 

830.6303, 830.7300, 830.7000, 830.6314, 830.7100, 830.6315, 830.6320} 

45434301 Mierkowski, M. (2001) Product Chemistry Data to Support the Registration of MON 78365 

Herbicide: Lab Project Number: MSL-17177: PC-63-01-05-0: 3453/510494. Unpublished 

study prepared by Monsanto Company and Chermir/Polytech Laboratories, Inc. 81 p. {OPPTS 

830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 

830.6304, 830.6313, 830.6314, 830.6316, 830.6320, 830.7000, 830.7200} 

45437902 Sanson, D. (2001) Physical and Chemical Properties of EH-1388 Herbicide: Lab Project 

Number: 2001-009. Unpublished study prepared by PBI/Gordon Corporation. 25 p. {OPPTS 

830.6303, 830.7300, 830.6314, 830.7100, 830.6315, 830.6320} 

45465402 Sanson, D. (2001) Physical and Chemical Properties of EH-1389 Herbicide: Lab Project 

Number: 2001-010. Unpublished study prepared by PBI/Gordon Corporation. 25 p. 

45479202 Sanson, D. (2001) Physical and Chemical Properties of EH-1394 Herbicide: Lab Project 

Number: 2001-025. Unpublished study prepared by PBI/Gordon Corporation. 26 p. 

45482701 Cheminova, Inc. (2001) Glyfos Concentrate 25% Weed and Grass Killer: Self-Certification of 

Product-Specific Physical Chemical Properties. Unpublished study. 5 p. {OPPTS 830.6302, 

830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 

830.7000, 830.7100, 830.7300} 

45489101 Hipps, A. (2001) Glyphosate Diammonium Salt 0.81 SL (A12877A): Product Chemistry: Lab 

Project Number: PC-01-029. Unpublished study prepared by Syngenta Crop Protection, Inc. 

45 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 830.6302, 

830.6303, 830.6304, 830.6315, 830.6314, 830.6316, 830.6317, 830.7300, 830.6321, 

830.7000} 



45491701 Hipps, A. (2001) Glyphosate Diammonium Salt (ASF916) 13.4SL (A12875A): Product 

Chemistry: Lab Project Number: PC-01-028. Unpublished study prepared by Syngenta Crop 

Protection, Inc. 55 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6315, 830.6316, 830.6317, 830.6320, 830.7000, 830.7100} 

45501001 McMullan, P. (2001) Product Chemistry Data to Support the Registration of MON 78404 

Herbicide: Lab Project Number: PC-63-01-03-0: 510574: 1558. Unpublished study prepared 

by Monsanto Co. 73 p. 

45511103 Halasz-Laky, V. (2001) Physico-Chemical Properties of Glyphosate: Final Report: Lab Project 

Number: 01/565-349AN: . Unpublished study prepared by Toxicological Research Centre Ltd. 

40 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.7200, 830.7050, 830.7300, 830.7950, 

830.7000, 830.7370, 830.7840, 830.6313} 

45511503 Halasz-Laky, V. (2001) Physico-Chemical Properties of Glyphosate Isopropylamine Salt: 

Final Report: Lab Project Number: 01/583-349AN. Unpublished study prepared by 

Toxicological Research Centre Ltd. 41 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.7050, 

830.7300, 830.7950, 830.7000, 830.7370, 830.6313} 

45518102 Wo, C. (2001) Physical and Chemical Characteristics: Physical State, Oxidation/Reduction, 

pH, Viscosity and Density: Turf Tech 1: Lab Project Number: 10943. Unpublished study 

prepared by Product Safety Labs. 17 p. {OPPTS 830.6303, 830.6314, 830.7000, 830.7100, 

830.7300} 

45523702 Wo, C. (2001) Physical and Chemical Characteristics: Physical State, Oxidation/Reduction, 

pH, Viscosity and Density: Turf Tech 2: Lab Project Number: 10945. Unpublished study 

prepared by Product Safety Labs. 17 p. {OPPTS 830.6303, 830.6314, 830.7000, 830.7100, 

830.7300} 

45553505 Ha, S. (2001) Physical and Chemical Proeprties of V-10097 Herbicide: Lab Project Number: 

V-01-23173A. Unpublished study prepared by Valent U.S.A. Corporation. 70 p. {OPPTS 

830.6303, 830.6314, 830.6315, 830.7000, 830.7100, 830.7300} 

45553508 Ha, S.; Taylor, E. (2001) U.S. EPA Product Properties Test Guideline--Group A and Group B 

of V-10097 Herbicide: Lab Project Number: V-23173A. Unpublished study prepared by 

Valent U.S.A. Corporation. 177 p. {OPPTS 830.1550, 830.1600, 830.1620, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800, 830.1900, 830.6303, 830.6314, 830.6315, 830.7000, 

830.7100, 830.7300} 

45563701 Hipps, A. (2001) Physical and Chemical Properies of G-30027 and Related Compounds/CGA-

77102/Glyphosate-IPA 4.9 SC (A12453C): Lab Project Number: PC-01-026: 1807-01. 

Unpublished study prepared by Syngenta Crop Protection, Inc. 14 p. {OPPTS 830.6317} 

45597202 Miller, R. (2002) Nufarm NUP 8D01 Herbicide: Product Properties: Color, Physical State, 

Odor, Flammability, Storage Stability, Corrosion Characteristics, pH, Viscosity, and Density: 

Lab Project Number: CHB-RP-PCV-090-T-1. Unpublished study prepared by Phibro-Tech, 

Inc. 72 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6315, 830.6317, 830.6320, 830.7000, 

830.7100, 830.7300} 

45605402 Schoenberg, P. (2002) Physical and Chemical Properties Determination of Chemsico 

Herbicide Concentrate DG: Lab Project Number: 01-11-01-UI. Unpublished study prepared by 

United Industries Corp. 10 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.7300, 830.7000, 

830.6314, 830.6315, 830.6316, 830.6317, 830.7100, 830.6320} 

45615103 Miller, R. (2002) Product Properties: Color, Physical State, Odor, Storage Stability, Corrosion 

Characteristics, pH, Viscosity, Density: Nufarm Credit Duo XL: Lab Project Number: CHB-

RP-PCV-093-T-1: CHB-OP-MTH-004-P-4: CHB-OP-MTH-001-P-7. Unpublished study 

prepared by Phibro-Tech, Inc. 85 p. 



45622901 McMullan, P. (2002) Product Chemistry Data to Support the Registration of MON 78736 

Herbicide: Lab Project Number: PC-63-01-12-0: MSL-17598: 39595: MSL-17598. 

Unpublished study prepared by Monsanto Co. 84 p. {OPPTS 830.1550, 830.1600, 830.1650, 

830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 

830.6315, 830.6316, 830.6317, 830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 

830.7840, 830.7950} 

45623901 McMullan, P. (2002) Product Chemistry Data to Support the Registration of MON 787873: 

Lab Project Number: PC-63-01-15-0: MSL-17638: RD 1568. Unpublished study prepared by 

Monsanto Company. 59 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800} 

45632102 Schoenberg, P. (2002) Physical and Chemical Properties Determination of Chemisico 

Herbicide DG RTU: Lab Project Number: 01-11-03-UI. Unpublished study prepared by 

United Industries Corp. 10 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.7100,830.7300, 

830.7000, 830.6314, 830.6315, 830.6316} 

45685901 Benard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by HELM. 21 p. 

45705402 Schwake, J. (2002) Group B: Determination of Color, Physical State, Odor, Oxidizing and 

Reducing Action, Flammability, pH, Viscosity, and Density of GF-938, a Liquid and End-Use 

Product Containing Glyphosate Isopropylammonium Salt: Lab Project Number: FAPC023183. 

Unpublished study prepared by Dow AgroSciences LLC. 15 p. {OPPTS 830.6302, 830.6303, 

830.6304, 830.6314, 830.6315, 830.7000, 830.7100, 830.7300} 

45725302 Hipps, A. (2002) Physical and Chemical Properties of C-30027/CGA-77102/Glyphosate-IPA 

4.9 SC (A12453F): Lab Project Number: PC-02-021: 2070-0060: 2553-01. Unpublished study 

prepared by Syngenta Crop Protection, Inc. 23 p. {OPPTS 830.6302, 830.6303, 830.6304, 

830.6314, 830.6315, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 830.7100, 

830.7300} 

45746301 Sawyer, R. (2001) Product Chemistry: Riverdale Grass, Weed and Vegetation Herbicide 5% 

Concentrate: Lab Project Number: RIVERDALE GRASS, WEED & VEGETATION 

HERBICIDE R-T-U. Unpublished study prepared by Riverdale Chemical Company. 14 p. 

45746401 Sawyer, R. (2001) Product Chemistry: Riverdale Grass, Weed and Vegetation Herbicide R-T-

U: Lab Project Number: RIVERDALE GRASS, WEED & VEGETATION HERBICIDE R-T-

U. Unpublished study prepared by Riverdale Chemical Company. 14 p. 

45748601 Cheminova, Inc. (2002) Glyfos Concentrate 1.25% Weed and Grass Killer: Self-Certification 

of Product-Specific Physical Chemical Properties. Unpublished Study. 5 p. {OPPTS 830.6302, 

830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 

830.7000, 830.7100, 830.7300} 

45748701 Cheminova, Inc. (2002) Glyfos Concentrate 20% Weed and Grass Killer: Self-Certification of 

Product-Specific Physical Chemical Properties. Unpublished study. 5 p. {OPPTS 830.6302, 

830.6303, 830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 

830.7000, 830.7100, 830.7300} 

45758802 Phelps, L. (2002) Physical and Chemical Properties of Glyphosate SL (360) (A12798Q): 

(Final Report): Lab Project Number: PC-02-040: 2070-0060: 2774677.DOC. Unpublished 

study prepared by Syngenta Crop Protection, Inc. 41 p. {OPPTS 830.6302, 830.6303, 

830.6304, 830.6314, 830.6315, 830.6316, 830.6317, 830.6319, 830.6320, 830.6321, 830.7000, 

830.7100, 830.7300} 

45759201 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Pro. Unpublished study prepared by Helm. 23 p. {OPPTS 

830.1550, 830.6302, 830.6303, 830.6304, 830.7300, 830.7840, 830.7370, 830.7000, 830.6313, 



830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320, 830.1670, 830.1750, 

830.1800} 

45763501 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78327 

Herbicide: Lab Project Number: MSL-17605: 39594: PC-63-01-14-0. Unpublished study 

prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 102 p. 

45773301 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78365 

Herbicide--Amended Report: Lab Project Number: PC-63-01-05-0: 34543/510494: MSL-

17760. Unpublished study prepared by Monsanto Company and Chemir/Polytech 

Laboratories, Inc. 81 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 830.7950} 

45773401 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78567 

Herbicide--Amended Report: Lab Project Number: MSL-17757: PC-63-01-02-0: PC-ME-

0452-01. Unpublished study prepared by Monsanto Company and Chemir/Polytech 

Laboratories, Inc. 84 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 

830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 830.6315, 830.6316, 

830.6320, 830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 

830.7950} 

45773501 Mierkowski, M. (2002) Product Chemistry Data to Support the Registration of MON 78307 

Herbicide--Amended Report: Lab Project Number: PC-63-01-01-0: 34543: MSL-17696. 

Unpublished study prepared by Monsanto Company and Chemir/Polytech Laboratories, Inc. 

85 p. {OPPTS 830.1550, 830.1600, 830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 

830.6302, 830.6303, 830.6304, 830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6320, 

830.7000, 830.7100, 830.7200, 830.7300, 830.7370, 830.7550, 830.7840, 830.7950} 

45775101 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Pro. Unpublished study prepared by Helm. 25 p. {OPPTS 

830.1550, 830.6303, 830.6304, 830.6302, 830.7000, 830.7300, 830.7840, 830.7950, 830.7370, 

830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320} 

45792301 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities And 

Analytical Data For Glyphosate PRO: Unpublished study prepared by Helm AG. 23 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7300, 830.7840, 830.7000, 830.7370, 

830.6313, 830.6314, 830.6315, 830.6316, 830.6317, 830.6318, 830.6319, 830.6320, 830.1670, 

830.1750, 830.1800} 

45805501 Phelps, L. (2002) Physical and Chemical Properties of Glyphosate Acid Manufacturing Use 

Product (ASF71R): Lab Project Number: PC-02-063: 1788-02: 2831780.DOC. Unpublished 

study prepared by Syngenta Crop Protection, Inc. 42 p. {OPPTS 830.6302, 830.6303, 

830.6304, 830.6314, 830.6315, 830.6316, 830.7000, 830.7300} 

45809801 Bernard, S. (2002) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by Helm. 21 p. 

{OPPTS 830.1550, 830.6302, 830.6303, 830.6304, 830.7200, 830.7300, 830.7950, 830.7370, 

830.7550, 830.6313, 830.6315, 830.6317, 830.6320, 830.7050, 830.1670, 830.1750, 

830.1800} 

45814301 Mierkowski, M. (2002) Product Chemistry Study for MON 79146 Herbicide Formulation: Lab 

Project Number: MSL-18183: PC-63-02-15-0: 42668. Unpublished study prepared by 

Monsanto Company and Chemir Analytical Services. 111 p. {OPPTS 830.1550, 830.1600, 

830.1650, 830.1670, 830.1700, 830.1750, 830.1800, 830.6302, 830.6303, 830.6304, 830.6314, 

830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 

45819302 Schwake, J. (2002) Group B-Physical/Chemical Properties for GF-887, a Liquid End-Use 

Product Containing Glyphosate Isopropylammonium Salt: Lab Project Number: NAFST588. 



Unpublished study prepared by Dow AgroSciences LLC. 5 p. {OPPTS 830.6302, 830.6303, 

830.6304, 830.6314, 830.6315, 830.6316, 830.7000, 830.7100, 830.7300} 

45825903 Miller, R. (2002) Product Properties: Color, Physical State, Odor, Flammability, Storage 

Stability, Corrosion Characteristics, pH, Viscosity, Density: Glykamba: Lab Project Number: 

CHB-RP-PCV-121-T-1: CHB-OP-MTH-114-P-2: CHB-OP-MTH-114-P-1. Unpublished 

study prepared by Phibro-Tech, Inc. 98 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.7200, 

830.7300, 830.7370, 830.7550, 830.7570, 830.7840, 830.7860, 830.7950, 830.6315, 830.6317, 

830.6320, 830.7000, 830.7100} 

45830208 Phelps, L. (2002) Physical and Chemical Properties of Glyphosate SL (500)(A13013M): Lab 

Project Number: PC-02-087: 108900: L02-005039. Unpublished study prepared by Syngenta 

Crop Protection, Inc. 58 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6314, 830.6315, 

830.6316, 830.6317, 830.6320, 830.7000, 830.7100, 830.7300} 

45832501 Miller, R. (2002) Physical and Chemical Characteristics of Nufarm NUC 2A01: Preliminary 

Report: Lab Project Number: CHB-EX-085: CHB-EX-085-006-P-3: CHB-EX-085-006-P-2. 

Unpublished study prepared by Phibro-Tech, Inc. 17 p. {OPPTS 830.1700, 830.6302, 

830.6303, 830.6304, 830.6317, 830.6320, 830.7000, 830.7100, 830.7300} 

45833401 Miller, R. (2002) Physical and Chemical Characteristics of Nufarm NUP 8D01: Lab Project 

Number: CHB-EX-082-007-P-2: CHB-EX-082-007-P-1. Unpublished study prepared by 

Phibro-Tech, Inc. 23 p. {OPPTS 830.6302, 830.6303, 830.6304, 830.6317, 830.6320, 

830.7000, 830.7100, 830.7300} 

45843102 Wo, C. (2002) Physical and Chemical Characteristics: pH and Density: ClearOut 41 Plus L1: 
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830.7000, 830.6314, 830.6315, 830.6316} 
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830.7300} 

45931701 Bernard, S. (2003) Product Chemistry, Manufacturing Process, Discussion of Impurities and 

Analytical Data for Glyphosate Technical. Unpublished study prepared by Helm. 21 p. 
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830.1800, 830.1750} 

63-2       Color 

MRID Citation Reference 

  

45084401 Russell, M. (2000) Group B: Determination of Color of GF-250, a Liquid End-Use Product 
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43793501 Rages, D. (1995) Product Chemistry Data for MON-18714 Herbicide: Storage 

Stability/Corrosion Test for MON-18714: Lab Project Number: MSL/14306: 1320: 

0436/90/16. Unpublished study prepared by Ceregen/A Unit of Monsanto Co. 51 p. 
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45514901 Fisher, K.; Lightbody, S.; Graham, P. (2001) Storage Stability and Corrosion Characteristics 
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71-1       Avian Single Dose Oral Toxicity 

MRID Citation Reference 
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71-2       Avian Dietary Toxicity 

MRID Citation Reference 
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132189 Fletcher, D. (1982) Report to ...: 8-Day Dietary LC50 Study with SC-0224 Technical in 
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study prepared by Wildlife International Ltd. 41 p. 

71-4       Avian Reproduction 

MRID Citation Reference 
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prepared by Wildlife International Ltd. 120 p. 
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prepared by Wildlife International, Ltd. 186p. 

71-5       Simulated or Actual Field Testing 

MRID Citation Reference 
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72-1       Acute Toxicity to Freshwater Fish 
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F) 
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H) 
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78664 Thompson, C.M.; Griffen, J. (1980) Acute Toxicity of MON-0139-X-77 (AB-80-262) to 
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L) 
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(Pimephales promelas, Rafinesque). (Unpublished study received Dec 27, 1978 under 524-

308; submitted by Monsanto Co., Washington, DC; CDL:097759-B) 

108194 Russell, M. (1972) Report to Monsanto Company: Four-day Static Fish Toxicity Studies with 
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81-4       Primary eye irritation in rabbits 
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153374 Reyna, M. (1985) Twelve Month Study of Glyphosate Administered by Gelatin Capsule to 

Beagle Dogs: Project No. ML-83-137: Study No. 830116. Unpublished study prepared by 

Monsanto Company Environ- mental Health. 317 p. 

153376 Armstrong, T., comp. (1985) A Chronic Feeding Study of Glyphosate Additional 

Histopathological Evaluations [on Mice]: R.D. No. 643. Unpublished study prepared by 

Monsanto Agricultural Products Co. 30 p. 

162912 Ruecker, F. (1986) Addendum to One-year Toxicology Study in Dogs with Glyphosate: 

Special Report MSL-5927. Unpublished addendum prepared by Monsanto Agricultural Co. 6 

p. 

40214005 Knapp, H.; Thomassen, R. (1987) One-year Chronic Oral Toxicity Study with SC-0224 in 

Beagle Dogs: Volume 1: Final Report: Laboratory Identification No. T-11075. Unpublished 

study pre- pared by Stauffer Chemical Co. 270 p. 

40214006 Pavkov, K.; Turnier, J. (1987) 2-Year Chronic Toxicity and Oncogen- icity Dietary Study with 

SC-0224 in Mice: Volume I: Final Report: Laboratory Identification No. T-11813. 

Unpublished study prepared by Stauffer Chemical Co. 4150 p. 

40214007 Pavkov, K.; Wyand, S. (1987) Two Year Chronic Toxicity and Oncogenicity Dietary Study 

with SC-0224 in Rats: Volume 1: Final Report: Laboratory Identification No. T-11082. 

Unpublished study prepared by Stauffer Chemical Co. 3778 p. 



41209901 Sprague, G.; Turnier, J. (1988) Supplement to MRID No. 40214005: One-Year Dog Chronic 

Toxicity Study with SC-0224 in Dogs: Report Addendum: T-11075. Unpublished study 

prepared by ICI Americas Inc. 48 p. 

41209905 Pavkov, K.; Turnier, J. (1988) Addendum to Final Report: Two Year Chronic Toxicity and 

Carcinogenicity Dietary Study with SC-0224 in Rats: T-11082. Unpublished study prepared 

by ICI Americas Inc. 815 p. 

41209906 Pavkov, K.; Turnier, J. (1988) EHC/P/136: Final Report: Supplement to MRID No. 40214007: 

Addendum 2 to Final Report: Two Year Chronic Toxicity and Oncogenicity Dietary Study 

with SC-0224 in Rats: Project ID: T-11082. Unpublished study prepared by ICI Americas Inc. 

11 p. 

41209907 Pavkov, K.; Turnier, J. (1988) Addendum to Final Report: Two Year Chronic Toxicity and 

Oncogenicity Dietary Study with SC-0224 in Mice: T-11813. Unpublished study prepared by 

ICI Americas Inc. 1033 p. 

44320613 Milburn, G. (1996) Glyphosate Acid: One Year Dietary Toxicity Study in Rats: Lab Project 

Number: CTL/P/5143: PR1012. Unpublished study prepared by Zeneca Central Toxicology 

Laboratory. 842 p. 

44320614 Brammer, A. (1996) Glyphosate Acid: 1 Year Dietary Toxicity Study in Dogs: Lab Project 

Number: CTL/P/5079: PD1006. Unpublished study prepared by Zeneca Central Toxicology 

Laboratory. 498 p. 

44673602 Duffell, S. (1998) Pathology Working Group Peer Review of Ventricular Dilatation of the 

Brain in Dogs: Lab Project Number: CTL/P/6038. Unpublished study prepared by Central 

Toxicology Laboratory. 47 p. 

83-2       Oncogenicity 

MRID Citation Reference 

  

40561 Reyna, M.S. (1973) Report to Monsanto Company: 18-Month Carcinogenic Study with 

CP67573 in Swiss White Mice: IBT No. B569. (Unpublished study received on unknown date 

under 4G1444; prepared by Industrial Bio-Test Laboratories, Inc., submitted by Monsanto Co., 

Washington, D.C.; CDL:093847-O) 

61113 Reyna, M.S.; Gordon, D.E. (1973) Report to ...: 18-Month Carcinogenic Study with CP67573 

in Swiss White Mice: IBT No. B569. (Unpublished study, including sponsor's validation report 

dated Feb 1, 1978, received Jun 21, 1978 under 524-308; prepared by Industrial Bio-Test 

Laboratories, Inc., submitted by Monsanto Co., Washington, D.C.; CDL:234136-G) 

124882 Monsanto Co. (1983) An Addendum to a Lifetime Feeding Study of Glyphosate (Roundup 

Technical) in Rats, BDN-77-416: Special Re- port MSL-2009. (Compilation; unpublished 

study received Jan 27, 1983 under 524-308; CDL:249367-A) 

130406 Knezevich, A.; Hogan, G. (1983) A Chronic Feeding Study of Glyphosate (Roundup 

Technical) in Mice: Project No. 77-2061: BDN-77- 420. Final rept. (Unpublished study 

received Aug 17, 1983 under 524-308; prepared by Bio/dynamics, Inc., submitted by 

Monsanto Co., Washington, DC; CDL:251007-A; 251008; 251009; 251010; 251011; 251012; 

251013; 251014) 

150564 McConnel, R. (1985) A Chronic Feeding Study of Glyphosate (Roundup Technical in Mice): 

Pathology Report on Additional Kidney Sections: Addendum to Final Report Dated July 21, 

1983: Project No. 77-2061A. Unpublished study prepared by Bio/dynamics Inc. 59 p. 



40214006 Pavkov, K.; Turnier, J. (1987) 2-Year Chronic Toxicity and Oncogen- icity Dietary Study with 

SC-0224 in Mice: Volume I: Final Report: Laboratory Identification No. T-11813. 

Unpublished study prepared by Stauffer Chemical Co. 4150 p. 

40214007 Pavkov, K.; Wyand, S. (1987) Two Year Chronic Toxicity and Oncogenicity Dietary Study 

with SC-0224 in Rats: Volume 1: Final Report: Laboratory Identification No. T-11082. 

Unpublished study prepared by Stauffer Chemical Co. 3778 p. 

41209905 Pavkov, K.; Turnier, J. (1988) Addendum to Final Report: Two Year Chronic Toxicity and 

Carcinogenicity Dietary Study with SC-0224 in Rats: T-11082. Unpublished study prepared 

by ICI Americas Inc. 815 p. 

41209906 Pavkov, K.; Turnier, J. (1988) EHC/P/136: Final Report: Supplement to MRID No. 40214007: 

Addendum 2 to Final Report: Two Year Chronic Toxicity and Oncogenicity Dietary Study 

with SC-0224 in Rats: Project ID: T-11082. Unpublished study prepared by ICI Americas Inc. 

11 p. 

41209907 Pavkov, K.; Turnier, J. (1988) Addendum to Final Report: Two Year Chronic Toxicity and 

Oncogenicity Dietary Study with SC-0224 in Mice: T-11813. Unpublished study prepared by 

ICI Americas Inc. 1033 p. 

83-3       Teratogenicity -- 2 Species 

MRID Citation Reference 

  

30494 Ladd, R.; Smith, P.S. (1977) Report to Monsanto Company: Teratogenic Study with CP 

76100-2 in Albino Rabbits: IBT No. 8580-08921. (Unpublished study including letter dated 

Feb 13, 1978 from H.F. Smyth Jr. to George J. Levinskas and letter dated Feb 13, 1978 from 

G.L. Wesp to George J. Levinskas, received Mar 17, 1980 under 524-308; prepared by 

Industrial Bio-Test Laboratories, Inc., submitted by Monsanto Co., Washington, D.C.; 

CDL:242064-A) 

40559 Ladd, R. (1972) Report to Monsanto Company: Teratogenic Study with CP67573 in Albino 

Rabbits: IBT No. J568. (Unpublished study re- ceived on unknown date under 4G1444; 

prepared by Industrial Bio-Test Laboratories, Inc., submitted by Monsanto Co., Washington, 

D.C.; CDL:093847-M) 

46362 Rodwell, D.E.; Tasker, E.J.; Blair, A.M.; et al. (1980) Teratology Study in Rats: IRDC No. 

401-054. (Unpublished study including IRDC no. 999-021; received May 23, 1980 under 524-

308; prepared by International Research and Development Corp., submitted by Monsanto Co., 

Washington, D.C.; CDL:242516-A) 

46363 Rodwell, D.E.; Tasker, E.J.; Blair, M.; et al. (1980) Teratology Study in Rabbits: IRDC No. 

401-056. (Unpublished study received May 23, 1980 under 524-308; prepared by International 

Research and Development Corp., submitted by Monsanto Co., Washington, D.C.; 

CDL:242516-B) 

57073 Ladd, R.; Smith, P.S. (1977) Report to Monsanto Company: Teratogenic Study with CP 

76100-2 in Albino Rabbits: IBT No. 8580-08921. (Unpublished study received May 12, 1977 

under 524-308; prepared by Industrial Bio-Test Laboratories, Inc., submitted by Monsanto 

Co., Washington, D.C.; CDL:229785-F) 

68925 Ladd, R.; Smith, P.S. (1974) Report to ...: Teratogenic Study with CP 67573 in Albino 

Rabbits: IBT No. 651-05275. (Unpublished study, including sponsor's audit report dated Feb 

14, 1978 and letter dated Jun 8, 1978 from R.L. Roudabush to George J. Levin- skas, received 



Jun 21, 1978 under 524-308; prepared by Indus- trial Bio-Test Laboratories, Inc., submitted by 

Monsanto Co., Washington, D.C.; CDL:234155-A) 

105045 Ladd, R.; Smith, P.S. (1974) Report to Monsanto Company: Terato- genic Study with CP 

67573 in Albino Rabbits: IBT No. 651-05275. (Unpublished study received on unknown date 

under unknown admin. no.; prepared by Industrial Bio-Test Laboratories, Inc., sub- mitted by 

Monsanto Co., Washington, D.C.; CDL:247090-A) 

126618 Downs, J.; Minor, J.; Zwicker, G.; et al. (1982) A Teratology Study in CD Rats with SC-0224: 

T-11050. (Unpublished study received Mar 21, 1983 under 476-EX-101; submitted by Stauffer 

Chemical Co., Richmond, CA; CDL:249802-K) 

132183 Downs, J.; Minor, J.; Zwicker, G.; et al. (1982) A Teratology Study in CD Rats with SC-0224: 

T-11050. Final rept. (Unpublished study received Jun 24, 1983 under 476-2225; submitted by 

Stauf- fer Chemical Co., Richmond, CA; CDL:250544-M) 

155387 Minor, J. (1985) A Teratology Study in CD Rats with SC-0224: Amendment No. 1: Project 

No. T-11050. Unpublished study pre- pared by Stauffer Chemical Co. 2 p. 

155526 Minor, J.; Downs, J. (1983) A Teratology Study in New Zealand White Rabbits with SC-0224: 

T-11052. Unpublished study prepared by Stauffer Chemical Co. 116 p. 

43334704 Holson, J. (1991) A Dose Range-Finding Developmental Toxicity Study of AMPA in Rats: 

Final Report: Lab Project Number: 50146: WI/90/247: 1251. Unpublished study prepared by 

WIL Research Laboratories, Inc. 157 p. 

43334705 Holson, J. (1991) A Developmental Toxicology Study of AMPA in Rats: Final Report: Lab 

Project Number: 50159: WI/90/266: 1251. Unpublished study prepared by WIL Research 

Laboratories, Inc. 326 p. 

44320615 Moxon, M. (1996) Glyphosate Acid: Developmental Toxicity Study in the Rat: Lab Project 

Number: CTL/P/4819: RR0690. Unpublished study prepared by Zeneca Central Toxicology 

Laboratory. 367 p. 

44320616 Moxon, M. (1996) Glyphosate Acid: Developmental Toxicity Study in the Rabbit: Lab Project 

Number: CTL/P/5009: RB0709. Unpublished study prepared by Zeneca Central Toxicology 

Laboratory. 349 p. 

46930502 Stump, D. (1999) A Developmental Toxicity Study of (Inert Ingredients) in Rats: Final Report. 

Project Number: WI/97/227, WIL/50249, 1664. Unpublished study prepared by WIL Research 

Laboratories, Inc. 344 p. 

83-4       2-generation repro.-rat 

MRID Citation Reference 

  

40560 Haley, S. (1973) Final Report to Monsanto Company: Three-Generation Reproduction Study 

with CP 67573 in Albino Rats: IBT No. B566. (Unpublished study received on unknown date 

under 4G1444; pre- pared by Industrial Bio-Test Laboratories, Inc., submitted by Monsanto 

Co., Washington, D.C.; CDL:093847-N) 

62511 Haley, S. (1972) Final Report to ...: Three-Generation Reproduction Study with CP 67573 in 

Albino Rats: IBT No. B566. (Unpublished study, including sponsor's validation report dated 

Feb 7, 1978 and letter dated Feb 23, 1978 from H.F. Smyth, Jr. to George J. Levinskas, 

received Jun 21, 1978 under 524-308; prepared by In- dustrial Bio-Test Laboratories, Inc., 

submitted by Monsanto Co., Washington, D.C.; CDL:234133-B) 



81674 Schroeder, R.E.; Hogan, G.K. (1981) A Three-generation Reproduction Study with 

Glyphosate in Rats: Project No. 77-2063. (Unpub- lished study received Sep 22, 1981 under 

524-308; prepared by Bio/dynamics, Inc., submitted by Monsanto Co., Washington, D.C.; 

CDL:245909-A) 

105163 Pugliese, T.; Salamon, C.; Smith, S.; et al. (1978) Report to Monsanto Company: Three-

generation Reproduction Study with CP 76100 in Albino Rats: IBT No. 8533-08923. Final 

rept. (Un- published study received Jun 24, 1982 under 524-308; prepared by Industrial Bio-

Test Laboratories, Inc., submitted by Monsanto Co., Washington, DC; CDL:247743-A; 

247744) 

105995 Street, R. (1982) Letter sent to R. Taylor dated Jul 6, 1982: Roundup herbicide: Addendum to 

pathology report for a three- generation reproduction study in rats with glyphosate. 

(Unpublished study received Jul 7, 1982 under 524-308; submitted by Monsanto Co., 

Washington, DC; CDL:247793-A) 

154272 Wilczynski, M.; Killinger, J. (1983) Fertility Screen with SC-0224 in Rats: Study No. T-

10896. Unpublished study prepared by Stauffer Chemical Co. 92 p. 

154273 Minor, J.; Downs, J. (1984) SC-0224 Two-generation Reproduction Study in Rats: Study No. 

T-11051. Unpublished study prepared by Stauffer Chemical Co. 1218 p. 

162487 Minor, J. (1986) SC-0224 Two-generation Reproduction Study in Rats: T-11051: Addendum 

I: Response to United States Environmental Protection Agency's Comments. Unpublished 

study prepared by Stauffer Chemical Co., Environmental Health Center. 23 p. 

41621501 Reyna, M. (1990) Two Generation Reproduction Feeding Study with Glysophate in Sprague-

Dawley Rats: Lab Project No: MSL-10387. Unpublished study prepared by Monsanto 

Agricultural Co. 1158 p. 

83-5       Dietary: Combined Chronic Toxicity/Oncogenicity Studies 

MRID Citation Reference 

  

41643801 Stout, L.; Ruecker, F. (1990) Chronic Study of Glyphosate Admini- stered in Feed to Albino 

Rats: Lab Project Number: MSL-10495: R.D. 1014. Unpublished study prepared by Monsanto 

Agricultural Co. 2175 p. 

41728701 Stout, L.; Ruecker, F. (1990) Chronic Study of Glyphosate Adminis- tered in Feed to Albino 

Rats: Lab Project Number: MSL-10495: R.D. 1014. Unpublished study prepared by Monsanto 

Agricultural Co. 42 p. 

50017104 Enomoto, A. (1997) HR-001: 24-Month Oral Chronic Toxicity and Oncogenicity Study in 

Rats. Project Number: IET/94/0150. Unpublished study prepared by Institute of 

Environmental Toxicology. 338p. 

83-6       Developmental Neurotoxicity 

MRID Citation Reference 

  

45539801 Moxon, M. (2001) Glyphosate Trimesium: Developmental Neurotoxicity Study in Rats: Final 

Report: Lab Project Number: RR0823: 1271-99. Unpublished study prepared by Central 

Toxicology Laboratory. 2278 p. {OPPTS 870.6300} 



45539802 Moxon, M. (1999) Glyphosate Trimesium: Preliminary Developmental Neurotoxicity Study in 

the Rat: Final Report: Lab Project Number: RR0817: 1272-99. Unpublished study prepared by 

Central Toxicology Laboratory. 48 p. {OPPTS 870.6300} 

45539803 Moxon, M. (1999) Glyphosate Trimesium: Preliminary Developmental Neurotoxicity Study in 

the Rat: Final Report: Lab Project Number: RR0817; 1272-99. Unpublished study prepared by 

Central Toxicology Laboratory. 38 p. {OPPTS 870.6300} 

84-2       Interaction with Gonadal DNA 

MRID Citation Reference 

  

30280 Salamon, C.; Smith, S. (1978) Report to Monsanto Company: Dominant Lethal Study with CP 

76100 in Albino Mice: IBT No. 8533-08920. (Unpublished study received Mar 17, 1980 under 

524-308; prepared by Industrial Bio-Test Laboratories, Inc., submitted by Monsanto Co., 

Washington, D.C.; CDL:242055-A) 

39221 Baskin, A.D. (1976) Report to Monsanto Chemical Corporation: Recom- bination Assay of 

CP67573 (Retest) and CP53619 Using Two Geno- types of~Bacillus_subtilis~Confirmed with 

Two Genotypes of ?~Escherichia_coli~?: IBT Nos. 8536-07507 and 8536-08181. (Un- 

published study including letters dated Mar 20, 1978 from G.L. Wesp to G.J. Levinskas and 

Nov 8, 1978 from M.S. Weinberg to John E. Maurer, received Feb 29, 1980 under 524-327; 

prepared by Industrial Bio-Test Laboratories, Inc., submitted by Monsanto Co., Washington, 

D.C.; CDL:242145-A) 

41377 Monsanto Company (19??) Summary: (CP 41845). (Unpublished study received May 26, 1976 

under 524-EX-18; CDL:225081-B) 

41430 Baskin, A.D. (1976) Report to Monsanto Chemical Corporation: Re- combination Assay of 

CP67573 (Retest) and CP53619 Using Two Genotypes of~Bacillus_subtilis~Confirmed with 

Two Genotypes of~Escherichia_coli~?: IBT No. 8536-08181. (Unpublished study including 

addendum and letter dated Dec 14, 1978 from M.S. Wein- berg to F.C. Meyer, received Feb 

29, 1980 under 524-327; pre- pared by Industrial Bio-Test Laboratories, Inc., submitted by 

Monsanto Co., Washington, D.C.; CDL:242146-A) 

46364 Rodwell, D.E.; Wrenn, J.M.; Blair, A.M.; et al. (1980) Dominant Lethal Study in Mice: IRDC 

No. 401-064. (Unpublished study re- ceived May 23, 1980 under 524-308; prepared by 

International Re- search and Development Corp., submitted by Monsanto Co., Wash- ington, 

D.C.; CDL:242516-C) 

52579 Arnold, D. (1972) Report to Monsanto Company: Mutagenic Study with CP67573 in Albino 

Mice: IBT No. E567. (Unpublished study re- ceived on unknown date under 4G1444; prepared 

by Industrial Bio-Test Laboratories, Inc., submitted by Monsanto Co., Washing- ton, D.C.; 

CDL:093847-L) 

57071 Brusick, D. (1976) Mutagenicity Evaluation of Bio-76-116; CP-76100, Lot T-701: LBI Project 

No. 2547. Final rept. (Unpublished study received May 12, 1977 under 524-308; prepared by 

Litton Bionetics, Inc., submitted by Monsanto Co., Washington, D.C.; CDL:229785-D) 

57072 Salamon, C.; Smith, S. (1977) Report to Monsanto Company: Dominant Lethal Study with CP 

76100 in Albino Mice: IBT No. 8533-08920. (Unpublished study received May 12, 1977 

under 524-308; prepared by Industrial Bio-Test Laboratories, Inc., submitted by Monsanto 

Co., Washington, D.C.; CDL:229785-E) 

61601 Salamon, C.; Smith, S. (1975) Report to ...: Host-Mediated Assay for Detection of Mutations 

Induced by CP 67573 (Test Species: Albino Rats and Mice): IBT No. 623-07508. 



(Unpublished study, including sponsor's audit report dated Feb 13, 1978 and letter dated Feb 

23, 1978 from H.F. Smyth, Jr. to George J. Levinskas, received Jun 21, 1978 under 524-308; 

prepared by Industrial Bio- Test Laboratories, Inc., submitted by Monsanto Co., Washington, 

D.C.; CDL:234163-A) 

78619 Shirasu, Y.; Moriya, M.; Ohta, T. (1978) Microbial Mutagenicity Testing on CP67573 

(Glyphosate). (Unpublished study received Apr 25, 1979 under 524-308; prepared by Institute 

of Environ- mental Toxicology, Japan, submitted by Monsanto Co., Washington, D.C.; 

CDL:238233-A) 

78620 Kier, L.D.; Flowers, L.J.; Hannah, L.H. (1978) Final Report on Salmonella Mutagenicity 

Assay of Glyphosate: Test No. LF-78-161. (Unpublished study received Apr 25, 1979 under 

524-308; sub- mitted by Monsanto Co., Washington, D.C.; CDL:238233-B) 

79524 Baskin, A.D. (1976) Report to ...: Recombination Assay of CP 67573 Using Two Genotypes 

of~Bacillus subtilis~Confirmed with Two Genotypes of~Escherichia coli~: IBT No. 633-

07801. (Unpub- lished study received Jun 21, 1978 under 524-308; prepared by Industrial Bio-

Test Laboratories, Inc., submitted by Monsanto Co., Washington, D.C.; CDL:234161-A) 

105046 Baskin, A.D. (1976) Report to Monsanto Company: Recombination Assay of CP 67573 Using 

Two Genotypes of~Bacillus subtilis~ Confirmed with Two Genotypes of~Escherichia coli~?: 

IBT No. 633- 07507. (Unpublished study received on unknown date under un- known admin. 

no.; prepared by Industrial Bio-Test Laboratories, Inc., submitted by Monsanto Co., 

Washington, D.C.; CDL:247091-A) 

105047 Kennedy, G.L. (1976) Report to Monsanto Company: Reverse Mutation Studies with CP 

67573 in Five~Salmonella~Strains and One~Sac~?- ?~charomyces~Strain: IBT No. 633-

07507. (Unpublished study re- ceived on unknown date under unknown admin. no.; prepared 

by Industrial Bio-Test Laboratories, Inc., submitted by Monsanto Co., Washington, D.C.; 

CDL:247092-A) 

126611 Majeska, J.; Matheson, D.; Ruch, G.; et al. (1982) SC-0224 (Lot No. 6841-48-3): Mutagenicity 

Evaluation in Bone Marrow Cytogenetic Analysis in Rats: Report No. T-10884. (Unpublished 

study received Mar 21, 1983 under 476-EX-101; submitted by Stauffer Chemical Co., 

Richmond, CA; CDL:249802-D) 

126612 Majeska, J.; Zameck, R.; Matheson, D. (1982) SC-0224 (Lot No. 7269- 10): Mutagenicity 

Evaluation in Salmonella typhimurium: Report No. T-10847. (Unpublished study received 

Mar 21, 1983 under 476-EX-101; submitted by Stauffer Chemical Co., Richmond, CA; 

CDL:249802-E) 

126613 Majeska, J.; Zameck, R.; Matheson, D. (1982) SC-0224 (Lot No. 7646- 0901): Mutagenicity 

Evaluation in Salmonella typhimurium: Report No. T-11070. (Unpublished study received 

Mar 21, 1983 under 476-EX-101; submitted by Stauffer Chemical Co., Richmond, CA; 

CDL:249802-F) 

126614 Majeska, J.; O'Lone, S.; Zameck, R.; et al. (1982) SC-0224 (Lot No. 6841-48 3): Mutagenicity 

Evaluation in Chinese Hamster Ovary Cytogenetic Assay: Report No. T-10875. (Unpublished 

study received Mar 21, 1983 under 476-EX-101; submitted by Stauffer Chemical Co., 

Richmond, CA; CDL:249802-G) 

126615 Majeska, J.; Hertzel, K.; Zameck, R.; et al. (1982) SC-0224 (Lot No. WRC 7466-18-01): 

Mutagenicity Evaluation in Chinese Hamster Ovary Cytogenetic Assay: Report No. T-11019. 

(Unpublished study received Mar 21, 1983 under 476-EX-101; submitted by Stauffer 

Chemical Co., Richmond, CA; CDL:249802-H) 

126616 Majeska, J.; Hertzel, K.; Matheson, D. (1982) SC-0224 (Lot Nos. 7269-10; 6841-48-3): 

Mutagenicity Evaluation in Mouse Lymphoma Multiple Endpoint Test: A. Forward Mutation 



Assay: Report No. T-10848. (Unpublished study received Mar 21, 1983 under 476-EX-101; 

submitted by Stauffer Chemical Co., Richmond, CA; CDL:249802-I) 

126617 Majeska, J.; Krawiec, J.; Matheson, D. (1982) SC-0224 (Lot No. 7269-10): Morphological 

Transformation of Balb/3T3 Cells: Report No. T-10849. (Unpublished study received Mar 21, 

1983 under 476-EX-101; submitted by Stauffer Chemical Co., Richmond, CA; CDL:249802-

J) 

131728 Vigfusson, N.; Vyse, E. (1980) The effect of the pesticides dexon, captan and roundup, on 

sister-chromatid exchanges in human lym- phocytes in vitro. Mutation Research 79:53-57. 

(Also In unpub- lished submission received Nov 28, 1980 under unknown admin. no.; 

submitted by Stauffer Chemical Co., Richmond, CA; CDL: 251563-V) 

132176 Matheson, D.; Majeska, J.; Ruch, G.; et al. (1982) SC-0224: Muta- genicity Evaluation in 

Bone Marrow Cytogenetic Analysis in Rats: Report No. T-10884. (Unpublished study 

received Jun 24, 1983 under 476-2225; submitted by Stauffer Chemical Co., Richmond, CA; 

CDL:250544-F) 

132177 Majeska, J.; Zameck, R.; Matheson, D. (1982) SC-0224: Mutagenicity Evaluation in 

Salmonella Typhimurium: Report No. T-10847. (Un- published study received Jun 24, 1983 

under 476-2225; submitted by Stauffer Chemical Co., Richmond, CA; CDL:250544-G) 

132178 Majeska, J.; Zameck, R.; Matheson, D. (1982) SC-0224: Mutagenicity Evaluation in 

Salmonella Typhimurium: Report No. T-11070. (Un- published study received Jun 24, 1983 

under 476-2225; submitted by Stauffer Chemical Co., Richmond, CA; CDL:250544-H) 

132179 Majeska, J.; O'Lone, S.; Zameck, R.; et al. (1982) SC-0224: Muta- genicity Evaluation in 

Chinese Hamster Ovary Cytogenetic Assay: Report No. T-10875. (Unpublished study received 

Jun 24, 1983 under 476-2225; submitted by Stauffer Chemical Co., Richmond, CA; 

CDL:250544-I) 

132180 Majeska, J.; Hertzel, K.; Zameck, R.; et al. (1982) SC-0224: Muta- genicity Evaluation in 

Chinese Hamster Ovary Cytogenetic Assay: Report No. T-11019. (Unpublished study received 

Jun 24, 1983 under 476-2225; submitted by Stauffer Chemical Co., Richmond, CA; 

CDL:250544-J) 

132181 Majeska, J.; Hertzel, K.; Matheson, D. (1982) SC-0224: Mutagenicity Evaluation in Mouse 

Lymphoma Multiple Endpoint Test: A. Forward Mutation Assay: Report No. T-10848. 

(Unpublished study received Jun 24, 1983 under 476-2225; submitted by Stauffer Chemical 

Co., Richmond, CA; CDL:250544-K) 

132182 Majeska, J.; Krawiec, J.; Matheson, D. (1982) SC-0224: Morphologi- cal Transformation of 

BALB/3T3 Cells: Report No. T-10849. (Un- published study received Jun 24, 1983 under 

476-2225; submitted by Stauffer Chemical Co., Richmond, CA; CDL:250544-L) 

132681 Li, A.; Kier, L.; Folk, R. (1983) CHO/HGPRT Gene Mutation Assay with Glyphosate: EHL 

Study No. ML-83-155. Final rept. (Unpublished study received Nov 15, 1983 under 524-308; 

submitted by Monsanto Co., Washington, DC; CDL:251737-B) 

132682 Li, A.; Dirks, R. (1983) In vivo Bone Marrow Cytogenetics Study of Glyphosate in Sprague-

Dawley Rats; Effects of Glyphosate on Rat Bone Marrow Cells: Study Nos. 830083; 830082. 

(Unpublished study received Nov 15, 1983 under 524-308; submitted by Monsanto Co., 

Washington, DC; CDL:251737-C) 

132683 Li, A.; Kier, L.; Folk, R. (1983) In vivo Bone Marrow Cytogenetics Study of Glyphosate in 
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study received Jun 30, 1978 under 524-308; CDL:097166-A) 

108164 Monsanto Co. (1978) Efficacy--Avocado: ?Roundup Herbicide|. (Com- pilation; unpublished 

study received Jul 14, 1978 under 524-308; CDL:097213-A) 

108165 Monsanto Co. (1977) ?Efficacy of Roundup on Sugarcane|. (Com- pilation; unpublished study 

received Jul 28, 1978 under 524-308; CDL:097255-A) 

108170 Monsanto Co. (1977) ?Efficacy of Herbicides on Stone Fruits|. (Compilation; unpublished 

study received Dec 13, 1978 under 524-308; CDL:097736-B) 

108174 Monsanto Co. (1975) ?Efficacy of Roundup on Corn and Other Grain|. (Compilation; 

unpublished study received Dec 3, 1975 under 5F1536; CDL:097859-A) 

108206 Monsanto Co. (1978) Efficacy Data: ?Roundup on Cotton & Soybeans|. (Compilation; 

unpublished study received Jul 27, 1978 under 524-308; CDL:234517-B) 

108208 Monsanto Co. (1979) Effectiveness Data: Summary and Conclusions: ?Roundup Control of 

Specified Grasses of Croplands|. (Compila- tion; unpublished study received Mar 23, 1979 

under WA 79/9; submitted by state of Washington for Monsanto; CDL:237900-B) 

108226 Monsanto Co. (1979) ?Herbicidal Efficacy of Roundup on Cotton and Soybeans|. 

(Compilation; unpublished study received on unknown date under 524-308; CDL:238526-A) 

111946 Monsanto Co. (1976) Summary and Conclusions: ?Tests with Roundup Herbicide as a Pre-

plant Treatment for Alfalfa|. (Compilation; unpublished study received Jan 11, 1977 under 

524-308; CDL: 095705-A) 

124066 Monsanto Co. (1975) Efficacy: ?Roundup|. (Compilation; unpublished study received Mar 11, 

1976 under 524-308; CDL:095140-A) 

129546 Interregional Research Project No. 4 (1983) The Results of Tests on the Amount of Residues 

Remaining in on ?Kiwifruit| Including a Description of the Analytical Method Used; 

?Glyphosate|. (Compilation; unpublished study received Jul 21, 1983 under 3E2929; 

CDL:071750-A) 

135269 Monsanto Co. (1977) Line Summary: Stone Fruits: ?Efficacy of Terbu- tryn and Other 

Herbicides|. (Compilation; unpublished study re- ceived Nov 20, 1978 under 524-EX-47; 

CDL:097637-A) 

140009 Billman, ?; Andrews, ?; Tucker, D.P.H.; et al. (1975) Summary of Roundup Performance in 

Grapefruit Groves. (Unpublished study including published data, received Jan 26, 1976 under 

524-308; prepared in cooperation with Univ. of Florida, Agricultural Research and Education 

Center at Lake Alfred and others, sub- mitted by Monsanto Co., Washington, D.C.; 

CDL:094959-B) 

122-1       Seed Germination/Seedline Emergence and Vegetable Vigor 



MRID Citation Reference 

  

40159301 Bohn, J. (1987) An Evaluation of the Preemergence Herbicidal Activity of CP-70139: Lab 

Project ID: 056337. Unpublished study prepared by Monsanto Agricultural Co. 25 p. 

41111403 Shaw, J.; Cory, P.; Brown, R. (1989) ICIA0224: Pre and Post-emer- gence EFfects on Non-

target Plants: Rept. No. RJ0734B. Unpub- lished study prepared by Imperial Chemical 

Industries, Jealotts Hill Research Station. 69 p. 

44125712 Willard, T. (1996) Study of the Effects of Glyphosate Acid on Seedling Emergence: A Tier 1 

Terrestrial Nontarget Plant Hazard Evaluation: Lab Project Number: AA950702: BA/950015. 

Unpublished study prepared by American Agricultural Services, Inc. 120 p. 

45227704 Davis, D. (1980) Effects of Herbicides on Submerged Seed Plants: Lab Project Number: A-

067-ALA: 14-34-0001-0101. Unpublished study prepared by Auburn University. 10 p. 

122-2       Aquatic plant growth 

MRID Citation Reference 

  

41111404 Smyth, D.; Tapp, J. (1988) ICIA0224: Determination of Toxicity to the Green Algae 

Selenastrum capricornutum: Rept. NO. BL/B/3289. Unpublished study prepared by Imperial 

Chemical Industries Ltd., Brixham Laboratory. 18 p. 

44125713 Lockhart, W.; Billeck, B.; Baron, C. (1989) Bioassays with a floating aquatic plant (Lemna 

minor) for effects of sprayed and dissolved glyphosate. Hydrobiologia 188/189:353-359. 

44125714 Hartman, W.; Martin, D. (1984) Effect of suspended bentonite clay on the acute toxicity of 

glyphosate to Daphnia putex and Lemna minor. Bull. Environ. Contam. Toxicol. 33:355-361. 

44738201 Edwards, S. (1998) Aquatic Toxicity Testing of Glyphosate Formulations Containing Rhone-

Poulenc Surfactant (Inert Ingredients). Unpublished study prepared by Rhone-Poulenc 

Chemicals. 20 p. 

45666701 Desjardins, D.; Sutherland, C.; Kendall, T.; et al. (2001) Glyfos Herbicide: A 96-Hour 

Toxicity Test with the Freshwater Diatom (Navicula pelliculosa): Final Report: Lab Project 

Number: 232A-101. Unpublished study prepared by Wildlife International, Ltd. 63 p. {OPPTS 

850.5400} 

45666702 Desjardins, D.; Sutherland, C.; Kendall, T.; et al. (2001) Glyfos Herbicide: A 96-Hour 

Toxicity Test with the Freshwater Diatom (Selenastrum capricornutum): Final Report: Lab 

Project Number: 232A-102. Unpublished study prepared by Wildlife International, Ltd. 64 p. 

{OPPTS 850.4400} 

45666703 Desjardins, D.; Sutherland, C.; Kendall, T.; et al. (2001) Glyfos Herbicide: A 96-Hour 

Toxicity Test with the Marine Diatom (Skeletonema costatum): Final Report: Lab Project 

Number: 232A-103. Unpublished study prepared by Wildlife International, Ltd. 62 p. {OPPTS 

850.5400} 

45666704 Desjardins, D.; Sutherland, C.; Kendall, T.; et al. (2001) Glyfos Herbicide: A 7-Day Toxicity 

Test with Duckweed (Lemna gibba G3): Final Report: Lab Project Number: 232A-104. 

Unpublished study prepared by Wildlife International, Ltd. 58 p. {OPPTS 850.4400} 



45666705 Nixon, W.; Kendall, T. (2001) Analytical Method Verification for the Determination of Glyfos 

(Glyphosate as the Isopropylamine (IPA) Salt) Herbicide in Freshwater Algal Medium: Lab 

Project Number: 232C-101. Unpublished study prepared by Wildlife International, Ltd. 48 p. 

45767102 Jenkins, C. (2002) MON 78568 Algal Growth Inhibition Assay: Lab Project Number: HR-

2001-132: RD 1591: EVA014/014242. Unpublished study prepared by Huntingdon Life 

Sciences Ltd. 35 p. {OPPTS 850.5400} 

45777403 Palmer, S.; Krueger, H. (1999) MON 14420: A 96-Hour Toxicity Test with the Freshwater 

Alga (Selenastrum capricornutum): Final Report: Lab Project Number: 139A-231: WL-98-

275: R.D. 1594. Unpublished study prepared by Wildlife International Ltd. 55 p. {OPPTS 

850.5400} 

45906008 Sutherland, C.; Kendall, T.; Krueger, H. (2000) MON 78095: A 96-Hour Toxicity Test with 

the Freshwater Alga (Selenastrum capricornutum): Final Report: Lab Project Number: 129A-

179: 00RC-0045: 00P-045. Unpublished study prepared by Wildlife International, Ltd. 98 p. 

{OPPTS 850.5400} 

123-1       Seed germination/seedling emergence and vegetative vigor 

MRID Citation Reference 

  

43088701 Chetram, R.; Lucash, K. (1994) Tier 2 Vegetative Vigor Nontarget Phytotoxicity Study Using 

Glyphosate: Lab Project Number: 93235: MSL-13320: R.D. 1219. Unpublished study 

prepared by Pan-Agricultural Labs, Inc. 240 p. 

44125715 Willard, T. (1996) Study of the Effects of Glyphosate Acid on Plant Vegetative Vigor: A Tier 

2 Terrestrial Nontarget Plant Hazard Evaluation: (Final Report): Lab Project Number: 

AA950701: BA/950015: Unpublished study prepared by American Agricultural Services, Inc. 

167 p. 

44320635 Everett, C.; Fleming, T.; Cole, J. (1996) Glyphosate Acid: A Tier II Glasshouse Study to 

Assess the Effects on Seedling Emergence of Terrestrial Non-Target Plants: Lab Project 

Number: 95JH113: RJ2008B. Unpublished study prepared by Zeneca Limited. 32 p. 

44320636 Everett, C.; Fleming, T.; Cole, J. (1996) Glyphosate Acid: A Tier II Glasshouse Study to 

Assess the Effects on Vegetative Vigour of Terrestrial Non-Target Plants: Lab Project 

Number: 95JH114: RJ2009B. Unpublished study prepared by Zeneca Limited. 55 p. 

45045101 Willard, T. (2000) Supplemental Data to: MRID No. 44125715, Study of the Effects of 

Glyphosate Acid on Plant Vegetative Vigor: A Tier 2 Terrestrial Nontarget Plant Hazard 

Evaluation: Lab Project Number: AA950701: BA#950015. Unpublished study prepared by 

American Agricultural Services, Inc. 143 p. 

123-2       Aquatic plant growth 

MRID Citation Reference 

  

40236901 Hughes, J. (1987) The Toxicity of Glyphosate Technical to Selenas- trum capricornutum: Lab 

Project ID: 1092-02-1100-1. Unpublish- ed study prepared by Malcolm Pirnie, Inc. 23 p. 

40236902 Hughes, J. (1987) The Toxicity of Glyphosate Technical to Navicula pelliculosa: Lab Project 

ID: 1092-02-1100-2. Unpublished study prepared by Malcolm Pirnie, Inc. 23 p. 



40236903 Hughes, J. (1987) The Toxicity of Glyphosate Technical to Skele- tonema costatum: Lab 

Project ID: 1092-02-1100-3. Unpublished study prepared by Malcolm Pirnie, Inc. 24 p. 

40236904 Hughes, J. (1987) The Toxicity of Glyphosate Technical to Anabaena flos-aquae: Lab Project 

ID: 1092-02-1100-4. Unpublished study prepared by Malcolm Pirnie, Inc. 23 p. 

40236905 Hughes, J. (1987) The Toxicity of Glyphosate Technical to Lemna gibba: Lab Project ID: 

1092-02-1100-5. Unpublished study pre- pared by Malcolm Pirnie, Inc. 22 p. 

44320637 Smyth, D.; Kent, S.; Morris, D.; et al. (1995) Glyphosate Acid: Acute Toxicity to the Green 

Alga (Selenastrum capricornutum): Lab Project Number: BL5550/B: AB0503/B. Unpublished 

study prepared by Zeneca Limited. 24 p. 

44320638 Smyth, D.; Kent, S.; Morris, D.; et al. (1996) Glyphosate Acid: Acute Toxicity to Duckweed 

(Lemna gibba): Lab Project Number: BL5662/B: AB0503/L. Unpublished study prepared by 

Zeneca Limited. 24 p. 

44320639 Smyth, D.; Shillabeer, N.; Morris, D.; et al. (1996) Glyphosate Acid: Acute Toxicity to Blue-

Green Alga (Anabaena flos-aquae): Lab Project Number: BL5698/B: AB0503/J. Unpublished 

study prepared by Zeneca Limited. 25 p. 

44320640 Smyth, D.; Kent, S.; Morris, D.; et al. (1996) Glyphosate Acid: Acute Toxicity to the Marine 

Alga (Sleletonema (sic) costatum): Lab Project Number: BL5684/B: AB0503/I. Unpublished 

study prepared by Zeneca Limited. 25 p. 

44320641 Smyth, D.; Kent, S.; Morris, D.; et al. (1996) Glyphosate Acid: Toxicity to the Freshwater 

Diatom (Navicula pelliculosa): Lab Project Number: BL5673/B: AB0503/K. Unpublished 

study prepared by Zeneca Limited. 25 p. 

44556601 Hamer, M.; Rhodes, M. (1998) Glyphosate-Trimesium: Response to Ecological Effects 

Branch Review dated November 8, 1995: New Crops: Wheat and the Pome Fruit Group: Lab 

Project Number: MER050198: 34733-2. Unpublished study prepared by Zeneca Ag Products 

Analytical Bio-Chemistry Laboratories, Inc. 207 p. 

44578303 Smyth, D.; Kent, S.; Shillabeer, N. (1997) Glyphosate Trimesium: Toxicity to Duckweed 

(Lemna Gibba): Lab Project Number: AD0240/E. Unpublished study prepared by Zeneca Ltd. 

24 p. 

44578304 Smyth, D.; Kent, S.; Shillabeer, N. (1997) Glyphosate Trimesium: Toxicity to the Marine 

Alga: Skeletonema costatum: Lab Project Number: AD0240/C. Unpublished study prepared 

by Zeneca Ltd. Brixham Environmental Lab. 25 p. 

44578305 Smyth, D.; Kent, S.; Shillabeer, N. (1997) Glyphosate Trimesium: Toxicity to the Blue-Green 

Alga: Anabaena flos-aquae: Lab Project Number: AD0240/B. Unpublished study prepared by 

Zeneca Ltd. 25 p. 

44578306 Smyth, D.; Kent, S.; Shillabeer, N. (1997) Glyphosate Trimesium: Toxicity to the freshwater 

diatom Navicula pelliculosa: Lab Project Number: AD0240/D. Unpublished study prepared by 

Zeneca Ltd. 25 p. 

45773101 Boeri, R.; Ward, T. (2002) Glyphosate Acid: Toxicity to the Duckweed, Lemna sp.: Lab 

Project Number: 2066-LH. Unpublished study prepared by T.R. Wilbury Laboratories, Inc. 35 

p. {OPPTS 850.4400} 

133-3       Dermal passive dosimetry expo 

MRID Citation Reference 

  



41554901 Cowell, J. ; Steinmetz, J. (1990) Assessment of Forestry Nursery Workers Exposure to 

Glyphospate during Normal Operations: Lab Project Number: MSL-9655. Unpublished study 

prepared by Mon- santo Agricultural Co. 192 p. 

41554902 Cowell, J. ; Steinmetz, J. (1990) Assessment of Forest Worker Expo- sures to Glyphosate 

During Backpack Foliar Applications of Round up Herbicide: Lab Project Number: MSL 

9656. Unpublished study prepared by Monsanto Agricultural Co. 167 p. 

133-4       Inhal. passive dosimetry expo 

MRID Citation Reference 

  

41554902 Cowell, J. ; Steinmetz, J. (1990) Assessment of Forest Worker Expo- sures to Glyphosate 

During Backpack Foliar Applications of Round up Herbicide: Lab Project Number: MSL 

9656. Unpublished study prepared by Monsanto Agricultural Co. 167 p. 

141-1       Honey bee acute contact 

MRID Citation Reference 

  

44465703 Palmer, S.; Beavers, J. (1997) MON 65005: An Acute Contact Toxicity Study with the Honey 

Bee: (Final Report): Lab Project Number: 139-415A: WL-95-238: 1399. Unpublished study 

prepared by Wildlife International Ltd. 35 p. 

45370301 Palmer, S.; Krueger, H. (2001) MON 77360: An Acute Contact Toxicity Study with the Honey 

Bee: Lab Project Number: WL-97-099: 139-433. Unpublished study prepared by Wildlife 

International, Ltd. 20 p. 

45767104 Schmitzer, S. (2001) Laboratory Testing for Toxicity (Acute Contact and Oral) of MON 78568 

on Honey Bees (Apis mellifera L.): Lab Project Number: IO-2001-134: RD 1591: 11981036. 

Unpublished study prepared by Institut fur Biologische Analytik. 27 p. {OPPTS 850.3020 & 

850.3030} 

141-2       Honey bee residue on foliage 

MRID Citation Reference 

  

45767104 Schmitzer, S. (2001) Laboratory Testing for Toxicity (Acute Contact and Oral) of MON 78568 

on Honey Bees (Apis mellifera L.): Lab Project Number: IO-2001-134: RD 1591: 11981036. 

Unpublished study prepared by Institut fur Biologische Analytik. 27 p. {OPPTS 850.3020 & 

850.3030} 

141-4       Honey Bee Subacute Dietary Toxicity 

MRID Citation Reference 

  



45370302 Palmer, S.; Krueger, H. (2001) MON 77360: An Acute Oral Toxicity Study with the Honey 

Bee: Lab Project Number: WL-97-100: 139-432. Unpublished study prepared by Wildlife 

International, Ltd. 19 p. 

143-1       Toxicity to Predator and Parasite Insects 

MRID Citation Reference 

  

45767105 Taruza, S. (2002) A Rate-Response Laboratory Test to Determine the Effects of MON 78568 

(64.9% w/w Glyphosate Acid Equivalents) on the Predatory Mite Typhlodromus pyri (Acari, 

Phytoseliidae): Lab Project Number: MT-2001-135: RD 1591: MON-01-13. Unpublished 

study prepared by Mambo-Tox Ltd. 28 p. 

45767106 Taruza, S. (2002) An Extended Laboratory Test to Determine the Effects of MON 78568 

(64.9% w/w Glyphosate Acid Equivalents) on the Predatory Mite Typhlodromus pyri: Lab 

Project Number: MT-2001-184: RD 1591: MON-01-15. Unpublished study prepared by 

Mambo-Tox Ltd. 26 p. 

45767107 Vinall, S. (2002) A Rate-Response Laboratory Test to Determine the Effects of MON 78568 

(64.9% w/w Glyphosate Acid Equivalents) on the Parasitoid Aphidius rhopalosiphi: Lab 

Project Number: MT-2001-136: RD 1591. Unpublished study prepared by Mambo-Tox Ltd. 

27 p. 

45767108 Vinall, S. (2002) An Extended Laboratory Test to Determine the Effects of MON 78568 

(64.9% w/w Glyphosate Acid Equivalents) on the Parasitoid, Aphidius rhopalosiphi: Lab 

Project Number: MT-2001-185: RD 1591: MON-01-14. Unpublished study prepared by 

Mambo-Tox Ltd. 25 p. 

45767110 Manley, B. (2002) A Laboratory Test to Determine the Effects of MON 78568 (64.9% w/w 

Glyphosate Acid Equivalents) on the Lacewing, Chrysoperla carnea: Lab Project Number: 

MT-2001-186: RD 1591: MON-01-16. Unpublished study prepared by Mambo-Tox Ltd. 29 p. 

151-20       Product Identity and Disclosure of Ingredients 

MRID Citation Reference 

  

43903701 Padgette, S.; Taylor, M.; Barry, G. et al. (1994) Characterization of (Inert Ingredient): Lab 

Project Number: MSL-13234. Unpublished study prepared by Monsanto Co. 53 p. 

151-21       Manufacturing Process 

MRID Citation Reference 

  

43903701 Padgette, S.; Taylor, M.; Barry, G. et al. (1994) Characterization of (Inert Ingredient): Lab 

Project Number: MSL-13234. Unpublished study prepared by Monsanto Co. 53 p. 

151-26       Physical and Chemical Properties 



MRID Citation Reference 

  

64643 Danhaus, R.G.; Dubelman, S. (1980) Residues of Alachlor, Chloram- ben, and Glyphosate in 

Sunflower Seed following Preemergent Applications of Lasso^(R)I Alone, or in Tank Mix 

Combinations with Amiben^(R)I and Roundup^(R)I: Report No. MSL-1314. Final rept. 

(Unpublished study received Nov 20, 1980 under 524-285; submitted by Monsanto Co., 

Washington, D.C.; CDL:243785-A) 

152-30       Acute Oral Toxicity/infectivity 

MRID Citation Reference 

  

43903708 Naylor, M. (1994) Acute Oral Toxicity Study of (Inert Ingredient) in Albino Mice: Lab Project 

Number: ML-93-206: 93079. Unpublished study prepared by Monsanto Environmental Health 

Lab. 204 p. 

153-4C       Magnitude of the Residue [by commodity] 

MRID Citation Reference 

  

64643 Danhaus, R.G.; Dubelman, S. (1980) Residues of Alachlor, Chloram- ben, and Glyphosate in 

Sunflower Seed following Preemergent Applications of Lasso^(R)I Alone, or in Tank Mix 

Combinations with Amiben^(R)I and Roundup^(R)I: Report No. MSL-1314. Final rept. 

(Unpublished study received Nov 20, 1980 under 524-285; submitted by Monsanto Co., 

Washington, D.C.; CDL:243785-A) 

161-1       Hydrolysis 

MRID Citation Reference 

  

41829 Rueppel, M.L.; Brightwell, B.B.; Darlington, W.A. (1972) Final Report on Mon-0573, 

Residue and Metabolism: Part 2: The Photol- ysis, Run-Off, and Leaching of Mon-0573 on or 

in Soil: Agri- cultural Research Report No. 258. (Unpublished study received on unknown 

date under 4G1444; submitted by Monsanto Co., Wash- ington, D.C.; CDL:093846-C) 

47783 Rueppel, M.L.; Brightwell, B.B.; Darlington, W.A. (1972) Final Re- port on Mon-0573, 

Residue and Metabolism--Part 2: The Photol- ysis, Run-Off, and Leaching of Mon-0573 on or 

in Soil: Agri- cultural Research Report No. 258. (Unpublished study received Jul 12, 1974 

under 5F1536; submitted by Monsanto Co., Washing- ton, D.C.; CDL:094177-C) 

108187 Sutherland, M.; Banduhn, M.; Frazier, H. (1977) Environmental Im- pact Studies on N-

Nitroso-n-phosphonomethylglycine: Report No. 467. Final rept. (Unpublished study received 

Sep 16, 1977; Sep 19, 1977 under 524-308; submitted by Monsanto Co., Washing- ton, DC; 

CDL:231886-A) 

131694 Tseng, C.; Kleinschmidt, M.; Myers, H.; et al. (1983) Hydrolysis and Photolysis Degradation 

Studies of SC-0224: Report No. WRC 83-53. (Unpublished study received Oct 25, 1983 under 

476-EX- 102; submitted by Stauffer Chemical Co., Richmond, CA; CDL: 251545-C) 



132171 Stauffer Chemical Co. (1983) ?Chemistry of Knoxweed Herbicide|. (Compilation; unpublished 

study received Jun 24, 1983 under 476- 2225; CDL:250544-A) 

132194 Katague, D. (1983) Photolysis of SC-0224 in Water: Report No. RRC 83-22. (Unpublished 

study received Jun 24, 1983 under 476-2225; submitted by Stauffer Chemical Co., Richmond, 

CA; CDL:250545-O) 

44320642 Bowler, D. (1996) Glyphosate Acid: (P-Methylene-(carbon 14))Glyphosate Acid: Aqueous 

Hydrolysis at pH 5, 7, and 9 and 25 (degree) C: Lab Project Number: PMS 406: RR 96-002B. 

Unpublished study prepared by Zeneca Inc. 60 p. 

44715408 Hathcock, T. (1998) Hydrolysis of an Amine Salt of (carbon 14) Glyphosate at pH 5, 7, and 9: 

Lab Project Number: 756W-1: 756W. Unpublished study prepared by PTRL West, Inc. 102 p. 

161-2       Photodegradation-water 

MRID Citation Reference 

  

41096102 Brightwell, B. (1978) Photodegradation and Anaerobic Aquatic Meta- bolism of Glyphosate, 

N-Phosphonomethylglycine: Project No. MSL-0598; R.D. No. 924. Unpublished study 

prepared by Monsanto Agricultural Co. 30 p. 

41689101 Castle, S.; Ruzo, L.; Kathryn, S. (1990) Degradation Study: Photo- Degradation of ?Carbon 

14| Glyphosate in a Buffered Aqueous Solution at pH 5, 7 and 9 by Natural Sunlight: Lab 

Project Number: 233W-1: 233W: 1020. Unpublished study prepared by Pharmacology and 

Toxicology Research Laboratory, Inc. 105 p. 

44125716 Ennio, L. (1990) Photodegradation in Water: UV-VIS Spectra of Glyphosate: Lab Project 

Number: PR0535: 287 12/2A-2/B-2/C-2/D 2/E. Unpublished study prepared by Istituto di 

Chimica Industriale, Universite di Padova. 31 p. 

44320643 Esser, T. (1996) Glyphosate Acid: (P-Methylene-(carbon 14))Glyphosate Acid: 

Photodegradation in a Buffered Aqueous Solution at pH 5 and 7 by Natural Sunlight: Lab 

Project Number: 546W: RR 96-028B. Unpublished study prepared by PTRL West, Inc. 69 p. 

161-3       Photodegradation-soil 

MRID Citation Reference 

  

38907 Monsanto Company (1973) ?Residue Data for Roundup in Soil|. (Un- published study 

received Jan 31, 1977 under 524-308; CDL: 095786-J) 

41830 Rueppel, M.L.; Brightwell, B.B.; Marvel, J.T.; et al. (1972) Final Report On Mon-0573, 

Residue and Metabolism: Part 3: The Degrada- tion and Metabolism of Mon-0573 in Soil: 

Agricultural Research Report No. 269. (Unpublished study received on unknown date under 

4G1444; submitted by Monsanto Co., Washington, D.C.; CDL: 093846-D) 

108181 Rueppel, M.; Brightwell, B.; Marvel, J.; et al. (1972) Final Report on MON-0573, Residue and 

Metabolism: Part 3. The Degradation and Metabolism of MON-0573 in Soil: Agricultural 

Research Report No. 269. (Unpublished study received Jan 30, 1973 under unknown admin. 

no.; submitted by Monsanto Co., Washington, DC; CDL: 120303-D) 

154274 McGahen, L. (1983) The Photodegradation of SC-0224 Applied to Soil: Report No. PMS-137. 

Unpublished study prepared by Stauffer Chemical Co. 16 p. 



40046204 McGahen, L. (1986) The Photodegradation of SC-0224 Applied to Soil: Addendum to Study: 

Laboratory Project ID: PMS-137; MRC-83-09. Unpublished study prepared by Stauffer 

Chemical Co. 14 p. 

41335101 Shepler, K.; McGovern, P. (1989) Photodegradation of ?Carbon 14|Glyphosate in/on Soil by 

Natural Sunlight: Lab Project Number: MSL-9271: PTRL-153W. Unpublished study prepared 

by Pharmacology and Toxicology Research Laboratory. 82 p. 

44320644 Esser, T. (1996) Glyphosate Acid: (P-Methylene-(carbon 14))Glyphosate Acid: 

Photodegradation in/on Soil by Natural Sunlight: Lab Project Number: 547W: RR 96-046B. 

Unpublished study prepared by PTRL West, Inc. 87 p. 

162-1       Aerobic soil metabolism 

MRID Citation Reference 

  

38907 Monsanto Company (1973) ?Residue Data for Roundup in Soil|. (Un- published study 

received Jan 31, 1977 under 524-308; CDL: 095786-J) 

41830 Rueppel, M.L.; Brightwell, B.B.; Marvel, J.T.; et al. (1972) Final Report On Mon-0573, 

Residue and Metabolism: Part 3: The Degrada- tion and Metabolism of Mon-0573 in Soil: 

Agricultural Research Report No. 269. (Unpublished study received on unknown date under 

4G1444; submitted by Monsanto Co., Washington, D.C.; CDL: 093846-D) 

76493 Sprankle, P.; Penner, D.; Meggitt, W.F. (1973) Adsorption and Degradation of Glyphosate in 

the Soil. (Unpublished study received Nov 9, 1973 under 524-308; submitted by Monsanto 

Co., Washing- ton, D.C.; CDL:120640-E) 

108140 Monsanto Co. (1975) Glyphosate Residue and Metabolism Studies in Sugarcane and Soils. 

(Compilation; unpublished study received Jul 1, 1976 under 6G1826; CDL:095972-B) 

108181 Rueppel, M.; Brightwell, B.; Marvel, J.; et al. (1972) Final Report on MON-0573, Residue and 

Metabolism: Part 3. The Degradation and Metabolism of MON-0573 in Soil: Agricultural 

Research Report No. 269. (Unpublished study received Jan 30, 1973 under unknown admin. 

no.; submitted by Monsanto Co., Washington, DC; CDL: 120303-D) 

108184 Sprankle, P.; Penner, D.; Meggitt, W. (1973) Adsorption and Degradation of Glyphosate in the 

Soil. (Unpublished study received Nov 9, 1973 under 524-308; submitted by Monsanto Co., 

Washington, DC; CDL:120373-A) 

132370 Dennison, J.; McBain, J. (1982?) Metabolism of the SC-0224 Tri- methylsulfonium Cation in 

soil: Project 148193--Herbicide sc- 0224 (MIR-14-05-83). Unpublished study. 

155194 McBain, J. (1985) Metabolism of SC-0224 in Soil: Fate of the Trimethylsulfonium Moiety: 

Report No.: PMS-179: MRC Report No. 85-10. Unpublished study prepared by Stauffer 

Chemical Co., Mt. View Biological Research Center. 50 p. 

155195 McBain, J. (1985) Metabolism of SC-0224 in Soil: Fate of the 

Carboxymethylaminomethylphosphonate Moiety: Report No: PMS-186: MRC Report No. 85-

11. Unpublished study prepared by Stauffer Chemical Co., Mt. View Biological Research 

Center. 26 p. 

163383 Dennison, J.; McBain, J. (19??) Metabolism of the SC-0224 Carboxy- 

methylaminomethylphosphonate Anion in Soil: Project 148193 - Herbicide SC-0224 (MIR-25-

8-83): Interim Report No. 1. Unpub- lished study prepared by Stauffer Chemical Company. 12 

p. 



41742901 Kesterson, A.; Atkins, R. (1991) Aerobic Metabolism ?carbon 14| Glyphosate in Sandy Loam 

and Silt Loam Soils with Biometer Flask Lab Project Number: 1301: 368. Unpublished study 

prepared by PTRL East, Inc. 111 p. 

42372501 Honegger, J. (1992) Addendum to MSL-10578 Aerobic Metabolism of ?carbon 14| 
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Conditions: Final Report: Lab Project Number: 13582.0795.6100.760: 96-5-6508. 

Unpublished study prepared by Springborn Labs., Inc. 66 p. 

44320645 Esser, T. (1996) Glyphosate Acid: (P-Methylene-(carbon 14))Glyphosate Acid: Aerobic Soil 

Metabolism: Lab Project Number: 548W: RR 96-027B. Unpublished study prepared by PTRL 

West, Inc. 76 p. 

162-2       Anaerobic soil metabolism 
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40214008 McBain, J.; Benedict, S.; Jackson, L. (1987) SC-0224--Anaerobic Soil Metabolism Study: Fate 

of the Trimethylsulfonium Moiety: Laboratory Project ID PMS-218: MRC-87-19. 
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Co., Washington, DC; CDL:234108-A) 

108232 Banduhn, M.; Frazier, H. (1978) (Inert Ingredient) Surfactant: Biodegradation in Natural 

Waters: Report No. MSL-0488. (Unpublished study received Sep 13, 1979 under 524-308; 

submitted by Monsanto Co., Washington, DC; CDL:241017-A) 
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Lab Project Number: 1304: 367. Unpub- lished study prepared by PTRL East, Inc. 78 p. 
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44621801 Dix, M. (1998) Glyphosate Acid-Determination of Aquatic Metabolism under Anaerobic 

Conditions: Lab Project Number: 13582.0795.6101.755: 96-6-6536: 4.3.07. Unpublished 
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Lab Project Number: 1300: 366. Unpub- lished study prepared by PTRL East, Inc. 60 p. 

42372503 Honegger, J. (1992) Addendum to MSL-10576: Aerobic Aquatic Metabolism of ?carbon 14| 
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44673604 Ericson, J.; Tovshteyn, M.; Murray, S. (1997) (carbon 14)-TMS Glyphosate Trimesium: 

Aquatic Sediment Degradation: Lab Project Number: PMS-442: WRC-97-142: RR97-065B. 

Unpublished study prepared by Zeneca Ag Products. 52 p. 

44777901 Akhavan, A.; Murray, S. (1997) ((carbon-14)-PMG) Glyphosate-Trimesium: Aquatic 
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Unpublished study prepared by Zeneca Ag Products. 59 p. 
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23339 Monsanto Company (19??) The Soil Dissipation of Glyphosate, Alachlor, Atrazine and 
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CDL:232518-E) 

23979 Monsanto Company (19??) The Soil Dissipation of Glyphosate, Alachlor and Simazine 
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27365 Sprankle, P.L. (1974) Factors Affecting the Herbicidal Activity of N-(Phosphonomethyl) 
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094179-A) 
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Mixtures. (Unpublished study received Jan 16, 1978 under 524-285; CDL:232680-E) 

37690 Monsanto Company (19??) Soil Dissipation of Roundup^(R)I, Lasso^(R)I and Cyanazine 
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Monsanto Co., Washington, D.C.; CDL:095788-E) 
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39940 Rueppel, M.L.; Brightwell, B.B.; Henshall, A.; et al. (1972) Final Report on Mon-0573, 
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Research Report No. 271. (Unpublished study received Jan 31, 1977 under 524- 308; 

submitted by Monsanto Co., Washington, D.C.; CDL:095790-A) 

39941 Henshall, A.; Brightwell, B.B.; Marvel, J.T. (1972) Final Report on Mon-0573, Residue and 

Metabolism: Part 5: Soil Binding and Phy- totoxicity of Mon-0573 and Its Metabolites on 

Soils: Agricultur- al Research Report No. 274. (Unpublished study received Jan 31, 1977 

under 524-308; submitted by Monsanto Chemical Co., Washing- ton, D.C.; CDL:095790-B) 

39943 Henshall, A.; Brightwell, B.B.; Marvel, J.T. (1972) Final Report on Mon-0573, Residue and 

Metabolism: Part 7: Run-Off of Mon-0573 from Inclined Soil Beds: Agricultural Research 

Report No. 275. (Unpublished study received Jan 31, 1977 under 524-308; sub- mitted by 

Monsanto Co., Washington, D.C.; CDL:095790-D) 

41829 Rueppel, M.L.; Brightwell, B.B.; Darlington, W.A. (1972) Final Report on Mon-0573, 

Residue and Metabolism: Part 2: The Photol- ysis, Run-Off, and Leaching of Mon-0573 on or 

in Soil: Agri- cultural Research Report No. 258. (Unpublished study received on unknown 

date under 4G1444; submitted by Monsanto Co., Wash- ington, D.C.; CDL:093846-C) 

41830 Rueppel, M.L.; Brightwell, B.B.; Marvel, J.T.; et al. (1972) Final Report On Mon-0573, 

Residue and Metabolism: Part 3: The Degrada- tion and Metabolism of Mon-0573 in Soil: 

Agricultural Research Report No. 269. (Unpublished study received on unknown date under 

4G1444; submitted by Monsanto Co., Washington, D.C.; CDL: 093846-D) 

41831 Henshall, A.; Brightwell, B.B.; Marvel, J.T. (1972) Final Report on Mon-0573, Residue and 

Metabolism: Part 5: Soil Binding and Phytotoxicity of Mon-0573 and Its Metabolites on Soils: 

Agri- cultural Research Report No. 274. (Unpublished study received on unknown date under 

4G1444; submitted by Monsanto Co., Wash- ington, D.C.; CDL:093846-F) 

44642 Rueppel, M.L.; Brightwell, B.B.; Marvel, J.T.; et al. (1972) Final Report on Mon-0573, 

Residue and Metabolism--Part 3: The Degradation and Metabolism of Mon-0573 in Soil: 

Agricultural Research Report No. 269. (Unpublished study received Jul 12, 1974 under 

5F1536; submitted by Monsanto Co., Washington, D.C.; CDL: 094177-D) 

47783 Rueppel, M.L.; Brightwell, B.B.; Darlington, W.A. (1972) Final Re- port on Mon-0573, 

Residue and Metabolism--Part 2: The Photol- ysis, Run-Off, and Leaching of Mon-0573 on or 

in Soil: Agri- cultural Research Report No. 258. (Unpublished study received Jul 12, 1974 

under 5F1536; submitted by Monsanto Co., Washing- ton, D.C.; CDL:094177-C) 

61558 Monsanto Company (1972) Metabolism of Glyphosate in Sugarcane and Soils. (Unpublished 
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64703 Lauer, R.; Arras, D.D.; Dubelman, S. (1980) Soil Dissipation of Glyphosate following 

Multiple Applications under Laboratory Conditions: Report No. MSL-1173. Final rept. 
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Monsanto Co., Washington, D.C.; CDL:093846-I) 

72806 Henshall, A.; Brightwell, B.B.; Marvel, J.T. (1972) Final Report on Mon-0573, Residue and 

Metabolism: Part 7: Run-Off of Mon-0573 From Inclined Soil Beds: Agricultural Research 

Report No. 275. (Unpublished study received on unknown date under 4G1444; submitted by 

Monsanto Co., Washington, D.C.; CDL:093846-H) 

76493 Sprankle, P.; Penner, D.; Meggitt, W.F. (1973) Adsorption and Degradation of Glyphosate in 

the Soil. (Unpublished study received Nov 9, 1973 under 524-308; submitted by Monsanto 

Co., Washing- ton, D.C.; CDL:120640-E) 

108103 Monsanto Co. (1974) ?Residues of Roundup in Various Crops, Soil and Water|. (Compilation; 

unpublished study received Jul 12, 1974 under 5F1536; CDL:094163-A) 

108140 Monsanto Co. (1975) Glyphosate Residue and Metabolism Studies in Sugarcane and Soils. 

(Compilation; unpublished study received Jul 1, 1976 under 6G1826; CDL:095972-B) 

108157 Monsanto Agricultural Products Co. (1974) Glyphosate Residues in Soil following 

Recirculating Sprayer Treatments with Glyphosate to Cotton and Soybeans. (Unpublished 

study received Jun 21, 1977 under 7F1971; CDL:096192-E) 

108184 Sprankle, P.; Penner, D.; Meggitt, W. (1973) Adsorption and Degradation of Glyphosate in the 

Soil. (Unpublished study received Nov 9, 1973 under 524-308; submitted by Monsanto Co., 

Washington, DC; CDL:120373-A) 

108187 Sutherland, M.; Banduhn, M.; Frazier, H. (1977) Environmental Im- pact Studies on N-

Nitroso-n-phosphonomethylglycine: Report No. 467. Final rept. (Unpublished study received 

Sep 16, 1977; Sep 19, 1977 under 524-308; submitted by Monsanto Co., Washing- ton, DC; 

CDL:231886-A) 

108192 Brightwell, B.; Malik, J. (1978) Solubility, Volatility, Adsorption and Partition Coefficients, 

Leaching and Aquatic Metabolism of MON 0573 and MON 0101: Report No. MSL-0207. 

Final rept. (Un- published study received Jun 12, 1978 under 524-308; submitted by Monsanto 

Co., Washington, DC; CDL:234108-A) 

126606 Spillner, C.; Ichien, J. (1978?) Soil Mobility Studies: (SC-0224): Project 148193. 

(Unpublished study received Mar 21, 1983 under 476-EX-101; submitted by Stauffer 

Chemical Co., Richmond, CA; CDL:249801-B) 

127712 Nomura, N. (1978) Adsorption and Mobility of VEL 5026-14C in Five Hawaiian Sugarcane 

Soils. (Unpublished study received Aug 21, 1978 under 876-EX-36; prepared by Hawaiian 

Sugar Planters' As- soc., submitted by Velsicol Chemical Corp., Chicago, IL; CDL: 234819-H) 

128974 LaFleur, K. (1979) Sorption of pesticides by model soils and agronomic soils: Rates and 

equilibria. Soil Science 127(2):94-101. (Also In unpublished submission received Jun 16, 1983 

under 464-502; submitted by Dow Chemical U.S.A., Midland, MI; CDL: 250517AE) 

134842 Nomura, N. (1978) Adsorption and Mobility of VEL 5026-14C in Five Hawaiian Sugarcane 

Soils. (Unpublished study received Jul 12, 1978 under 876-EX-35; prepared by Hawaiian 

Sugar Planters' Assoc., submitted by Vesicol Chemical, Corp., Chicago. IL; CDL: 234423-J) 

160665 Spillner, C. (1986) SC-0224 Aged Soil Mobility Study: Project No. PMS-205 MRC-86-02. 

Unpublished study prepared by Stauffer Chemical Co. 40 p. 

40277801 Spillner, C. (1987) [Carbon 14-cation] SC-0224 Soil Leaching and Adsorption/Desorption: 

Interim Report: Document No. PMS-261-I; MRC-87-23. Unpublished study prepared by 

Stauffer Chemical Co. 23 p. 



40277802 Hall, L. (1987) Computer Model Investigation of the Leaching Poten- tial of TMS Cation: 

Interim Report: Document No. RS-870713. Un- published study prepared by Stauffer 

Chemical Co. 12 p. 

40326201 Spillner, C. (1987) [Carbon 14-cation] SC-0224 Soil Leaching and Adsorption/Desorption: 

Document Number: PMS-261-I MRC-87-23: (Interim Report): (Revised September 1, 1987). 

Unpublished study prepared by Stauffer Chemical Co. 23 p. 

44320646 Thomas, P.; Lane, M. (1996) Glyphosate Acid: Adsorption and Desorption Properties of 

Properties of (sic) in 5 Soils: Lab Project Number: 95JH222: RJ2152B. Unpublished study 

prepared by Zeneca Limited. 62 p. 

44320647 Muller, K.; Lane, M. (1996) Glyphosate Acid: Adsorption and Desorption Properties of the 

Major Metabolite, AMPA, in Soil: Lab Project Number: 96JH001: RJ2129B. Unpublished 

study prepared by Zeneca Limited. 59 p. 

164-1       Terrestrial field dissipation 
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23515 Ballantine, L.G.; Herman, M.M.; Coan, R.M.; et al. (1979) Bicep(R) plus Roundup(R) or 

Paraquat and Dual(R)/Princep(R) plus Roundup or Paraquat Tank Mix Soil Dissipation 

Studies: Report No. ABR-79101. (Unpublished study received Dec 10, 1979 under 100-583; 

prepared in cooperation with Chevron Chemical Co. and others, submitted by Ciba-Geigy 

Corp., Greensboro, N.C.; CDL:241649-A) 

27018 Ballantine, L.G.; Herman, M.M. (1979) Bicep^(R)I plus Roundup^(R)I or Paraquat and 

Dual^(R)I/Princep^(R)I plus Roundup or Paraquat Tank Mix Soil Dissipation Studies: Report 

No. ABR-79101. Sum- mary of studies 241649-B through 241649-Q. (Unpublished study 

received Dec 10, 1979 under 100-583; submitted by Ciba-Geigy Corp., Greensboro, N.C.; 

CDL:241649-A) 

27026 Schnappinger, M.G. (1978) ?Residue Report|: AG-A No. 4597 I-IV. (Unpublished study 

received Dec 10, 1979 under 100-583; submit- ted by Ciba-Geigy Corp., Greensboro, N.C.; 

CDL:241649-K) 

27030 Schnappinger, M.G. (1979) ?Residue Report|: AG-A No. 6061 I-VII. (Unpublished study 

received Dec 10, 1979 under 100-583; submit- ted by Ciba-Geigy Corp., Greensboro, N.C.; 

CDL:241649-P) 

30105 Kern, C.L.; Staniforth, D. (1978) ?Residue Report|: AG-A No. 4780 I-II,III. (Unpublished 
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submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:241649-L) 
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38908 Beasley, R.K.; Daniels, R.J.; Lauer, R.; et al. (1974) Final Report on CP 67573, Residue and 

Metabolism--Part 17: Determination of Crop Residues in Corn, Wheat, Soybeans, Small 

Grains, Soil and Water: Agricultural Research Report No. 325. (Unpublished study received 

Jan 31, 1977 under 524-308; submitted by Monsanto Co., Washington, D.C.; CDL:095787-B) 

39380 Conkin, R.A.; Hannah, L.H.; Stewart, E.R. (1975) Summary of Glypho- sate Environmental 

Impact Studies (PR 70-15). (Unpublished study received Sep 26, 1975 under 6H5106; 

submitted by Monsanto Co., Washington, D.C.; CDL:094900-F) 



39381 Kramer, R.M.; Arras, D.D.; Beasley, R.K.; et al. (1975) Final Re- port on CP 67573 Residue 

and Metabolism: Agricultural Research Report No. 372. (Unpublished study received Sep 25, 

1975 under 6G1679; prepared in cooperation with Washington State Univ. and others, 

submitted by Monsanto Co., Washington, D.C.; CDL: 095355-A) 

77301 Monsanto Company (1975) Residue Results. (Compilation; unpublished study, including 

published data, received Mar 11, 1976 under 524-308; CDL:095141-A) 

101533 Danhaus, R.; Lenox, E.; Dubelman, S.; et al. (1982) Dissipation of Alachlor in Field Soils 

following Preemergent Applications of Lasso ME Alone or in Tank Mix Combinations with 

Roundup, Atrazine, Dyanap, Metribuzin or Cyanazine: MSL-2109. (Unpub- lished study 

received May 10, 1982 under 524-344; prepared in cooperation with ABC Laboratories, Inc. 

and Craven Laboratories, Inc., submitted by Monsanto Co., Washington, DC; CDL:070841-D) 

108132 Cowell, J.; Lottman, C.; Cable, M.; et al. (1976) Determination of Roundup Herbicide 
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under 524-308; submitted by Monsanto Co., Washington, DC; CDL:095703-A) 

108182 Rueppel, M.; Brightwell, B.; Henshall, A.; et al. (1972) Final Report on MON-0573, Residue 

and Metabolism: Part 4. The Rate of Dissipation of MON-0573 in Soil: Agricultural Research 

Report No. 271. (Unpublished study received Jan 30, 1973 under unknown admin. no.; 

submitted by Monsanto Co., Washington, DC; CDL: 120303-E) 

108230 Beasley, R.; Conkin, R.; Danhaus, R.; et al. (1978) Dissipation of Glyphosate in Field Soil 

Experiments. (Unpublished study re- ceived May 22, 1979 under 524-308; submitted by 

Monsanto Co., Washington, DC; CDL:238528-E) 

126607 Stauffer Chemical Co. (1982) SC-0224 Environmental Run-off Study. (Compilation; 

unpublished study received Mar 21, 1983 under 476-EX-101; CDL:249801-C) 

128710 Allan, J.; Klein, A.; Campbell, D.; et al. (1983) Additional Infor- mation To Support the 
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(Unpublished study received Jun 22, 1983 under 524-308; submitted by Monsanto Co., 

Washington, DC; CDL:250513-A) 
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152205 Danhaus, R. (1982) Dissipation of Glyphosate in Field Soils follow- ing Minimum Till 

Application of Roundup Alone or in Tank Mix Combinations with Lasso ME, Atrazine, 

Dyanap or Metribuzin: Re- port No. MSL-2422. Unpublished study prepared by Monsanto Co. 

and ABC Laboratories, Inc. 143 p. 

162910 Danhaus, R. (1983) Dissipation of Glyphosate in U.S. Field Soils following Direct Application 

of Roundup Herbicide: Report No. MSL-3210. Unpublished study prepared by Monsanto 

Agricultural Co. 178 p. 

162922 Danhaus, R. (1984) Dissipation of Glyphosate in U.S. Field Soils following Multiple 

Applications of Roundup Herbicide: Rept. No. MSL-3352. Unpublished study prepared by 

Monsanto Agricultural Co. 114 p. 

162923 Allan, J.; Klein, A. (1983) Roundup Herbicide Dissipation in Cool Climate Forest Soil and 

Leaf Litter: Rept. No. MSL-2950. Unpub- lished study prepared by Monsanto Agricultural Co. 

92 p. 

40046205 Kleinschmidt, M. (1986) SC-0224 4-LC Field Dissipation Study: Addendum to Studies. 

Unpublished study prepared by Stauffer Chemical Co. 42 p. 



40179001 Meyers, T. (1987) Sulfonate - Field Dissipation Study for Terres- trial Uses: Mississippi: 

Touchdown 4-LC: Lab. ID No. RRC 87-21. Unpublished study prepared by Stauffer Chemical 

Co. 166 p. 

40179002 Meyers, T. (1987) Sulfonate - Field Dissipation Study for Terres- trial Uses: California: 

Touchdown 4-LC: Lab. ID No. RRC 87-23. Unpublished study prepared by Stauffer Chemical 

Co. 159 p. 

41096103 Mueth, M. (1978) Addendum to MSL-3210--Dissipation of Glyphosate in U.S. Field Soils 

Following Direct Application of Roundup Herbicide: Project No. MSL-8081; R.D. No. 924. 

Unpublished study prepared by Monsanto Agricultural Co. 308 p. 
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Unpublished study pre- pared by ICI Americas Inc. 228 p. 

41235906 Iwata, Y. (1989) ICIA 0224--Field Dissipation Study for Terrestrial Uses: Project ID WRC 89-

37: Protocol No. RP-87-37. Unpublished study prepared by ICI Americas Inc. 215 p. 

41235907 Iwata, Y. (1989) ICIA 0224--Field Dissipation Study for Terrestrial Uses: Project ID WRC 89-

40: Protocol No. RP-87-27. Unpublished study prepared by ICI Americas, Inc. 244 p. 

42607501 Oppenhuizen, M. (1992) The Terrestrial Field Dissipation of Glyphosate (Roundup 

Herbicide): An Interim Report: Lab Project Number: MSL-12449: 91-63-R-1: 0663-91-1. 

Unpublished study prepared by Monsanto and Pan-Agricultural Labs, Inc. 1096 p. 

42765001 Oppenhuizen, M. (1993) The Terrestrial Field Dissipation of Glyphosate: Final Report: Lab 

Project Number: MSL-12651: 91-63-R-1: AL-91-121. Unpublished study prepared by The 

Agricultural Group of the Monsanto Co. and Pan-Agricultural Labs, Inc. 1244 p. 

42937701 Rhodes, M. (1989) Glyphosate-trimesium: Response to the Environmental Fate Review of 

Terrestrial Field Dissipation Date Supporting Pesticide Petition Nos. 1H5606 and 1F3950 
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Research Center. 7 p. 

42963401 Oppenhuizen, M.; Goure, W. (1993) The Terrestrial Field Dissipation of Glyphosate in 
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44125719 Hatfield, M. (1996) Field Soil Dissipation of Glyphosate Acid: Interim Report: Lab Project 
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American Agricultural Services, Inc. and EN-CAS Analytical Labs. 575 p. 

44320648 Grant, C.; Iwata, Y. (1996) Glyphosate Acid: Residue Levels in Soil After Applications to 

Turf and to Bare Soil for Trials Conducted in Mississippi During 1995-1996: (Interim Report): 

Lab Project Number: ZPMG-95-SD-01: RR 96-037B INT. Unpublished study prepared by 

Zeneca Ag Products. 259 p. 

44320649 Grant, C.; Iwata, Y. (1996) Glyphosate Acid: Residue Levels in Soil After Applications to 

Turf and to Bare Soil for Trials Conducted in California During 1995-1996: (Interim Report): 

Lab Project Number: ZPMG-95-SD-01: 02-CA-95-161: 02-CA-95-166. Unpublished study 

prepared by Zeneca Ag Products. 256 p. 

44320650 Szuter, S. (1996) Glyphosate Acid: Independent Laboratory Validation of the Method for 

Determining Residues of N-(phosphonomethyl)Glycine and (Aminomethyl)Phosphonic Acid 

in Soil: Lab Project Number: ZPMG-96-MT-01: RR 96-059B. Unpublished study prepared by 

McKenzie Laboratories, Inc. 67 p. 



44326504 Roper, E.; Hoag, R. (1992) Touchdown: Field Dissipation Study for Terrestrial Uses Othello, 

Washington, 1988-1989: (Final Report): Lab Project Number: 0224-88-SD-01: 94WA-88-147: 

RR 92-059B. Unpublished study prepared by Zeneca Ag Products. 244 p. 

44326505 Roper, E. (1994) Touchdown: Field Dissipation Study for Terrestrial Uses Visalia, California 

1991-1992: (Final Report): Lab Project Number: GLYP-91-SD-02: RR 93-074B: 02CA-91-

403. Unpublished study prepared by Zeneca Ag Products. 166 p. 

44326507 Iwata, Y. (1994) Touchdown: Determination of Residues of the Trimethylsulfonium Cation in 

Soil and Water by Gas Chromatography: Lab Project Number: GLYP-93-AM-05: RR 94-

010B. Unpublished study prepared by Zeneca Ag Products. 43 p. 

44353901 Roper, E.; Hoag, R. (1994) Touchdown: Field Dissipation Study for Terrestrial Uses, 

Champaign, Illinois, 1988-1989: (Final Report): Lab Project Number: 0224-88-SD-01: US04-

88-142: RR 93-027B. Unpublished study prepared by Zeneca Ag Products. 168 p. 

44422201 Hatfield, M. (1996) Field Soil Dissipation of Glyphosate Acid: Lab Project Number: 

AA950252: AA950252.CA: AA950252.NC. Unpublished study prepared by EN-CAS 

Analytical Laboratories and American Agricultural Services, Inc. 650 p. 

164-2       Aquatic field dissipation 

MRID Citation Reference 

  

39381 Kramer, R.M.; Arras, D.D.; Beasley, R.K.; et al. (1975) Final Re- port on CP 67573 Residue 

and Metabolism: Agricultural Research Report No. 372. (Unpublished study received Sep 25, 

1975 under 6G1679; prepared in cooperation with Washington State Univ. and others, 

submitted by Monsanto Co., Washington, D.C.; CDL: 095355-A) 

101561 Kramer, R.; Blackburn, R. (1974) Glyphosate Dissipation--Pond Test. (Unpublished study 

received May 17, 1982 under 524-308; submit- ted by Monsanto Co., Washington, DC; 

CDL:070863-A) 

108173 Monsanto Co. (1978) Residue Studies for Use of Roundup Herbicide in Aquatic Situations. 

(Compilation; unpublished study received Dec 27, 1978 under 524-308; CDL:097760-A; 

097761; 097762) 

108232 Banduhn, M.; Frazier, H. (1978) (Inert Ingredient) Surfactant: Biodegradation in Natural 

Waters: Report No. MSL-0488. (Unpublished study received Sep 13, 1979 under 524-308; 

submitted by Monsanto Co., Washington, DC; CDL:241017-A) 

134958 Monsanto Co. (1976) Data Supplement for PPG1679 and FAP6H5106: ?Glyphosate|. 

(Compilation; unpublished study received Apr 5, 1976 under 6G1679; CDL:095354-A) 

40881601 Horner, L.; Kunstman, J. (1988) Aquatic Dissipation of Glyphosate and Ampa in Water and 

Soil Sediment Following Application of Glyphosate in Irrigated Crop and Forestry Uses: 

Project No. MSL-8332; R.D. No. 898. Unpublished study prepared by Monsanto Agricultural 

Co. 375 p. 

42383201 Goure, W. (1992) Aquatic Dissipation of Glyphosate and AMPA in Water and Soil Sediment 

Following Application of Glyphosate in Irrigated Crop and Forestry Uses: Addendum to MSL-

8332/Supplement to RD 898. Unpublished study prepared by Monsanto Ag. Co. 36 p. 

164-3       Forest field dissipation 



MRID Citation Reference 

  

134008 Danhaus, R.; Lottman, C.; Newton, M.; et al. (1983) Roundup Herbicide Forest Ecosystem 

Study; Part III: Residues of Glyphosate, Amino-phosphonic Acid and N-nitrosoglyphosate in 

Small Mammals and Fish from a Forest Watershed after Aerial Application of Roundup 

Herbicide: Project No. 7163; Report No. MSL-3128. (Unpublished study received Nov 30, 

1983 under 524-308; submitted by Monsanto Co., Washington, DC; CDL:251868-A) 

41552801 Honer, L. (1990) Dissipation of Glyphosate and Aminomethylphos- phonic Acid in Forestry 

Sites: Lab Project Number: MSL-9940; 993. Unpublished study prepared by Monsanto 

Agricultural Co. 555 p. 

164-5       Long term soil dissipation 

MRID Citation Reference 

  

162922 Danhaus, R. (1984) Dissipation of Glyphosate in U.S. Field Soils following Multiple 

Applications of Roundup Herbicide: Rept. No. MSL-3352. Unpublished study prepared by 

Monsanto Agricultural Co. 114 p. 

165-0       Accumulation Studies -- General 

MRID Citation Reference 

  

93922 Danhaus, R.G.; Lottman, C.M.; Steinmetz, J.R.; et al. (1979) Roundup^(R)I Forest Ecosystem: 

Part II: Residues of Glyphosate, Aminomethylphosphonic Acid and N-Nitrosoglyphosate in 

Forest Foliage and Litter and on Mylar Spray Interceptors, following Aerial Application of 

Roundup^(R)I Herbicide: MSL-1974. (Un- published study received Jan 27, 1982 under 524-

308; submitted by Monsanto Co., Washington, D.C.; CDL:246658-A) 

108173 Monsanto Co. (1978) Residue Studies for Use of Roundup Herbicide in Aquatic Situations. 

(Compilation; unpublished study received Dec 27, 1978 under 524-308; CDL:097760-A; 

097761; 097762) 

165-1       Confined rotational crop 

MRID Citation Reference 

  

41209920 Spillner, C. (1989) ?Carbon 14-anion|ICIA0224 - Confined Accumula- tion Studies on 

Rotational Crops: Study No. PMS-224; Report No. WRC 89-25. Unpublished study prepared 

by ICI Americas Inc. 39 p. 

41209922 Spillner, C. (1989) ?Carbon 14-cation|ICIA0224--Confined Accumula- tion Studies on 

Rotational Crops: Study No. PMS-227; Report No. WRC 89-26. Unpublished study prepared 

by ICI Americas Inc. 67 p. 



41543201 Nicholls, R. (1990) Confined Rotational Crop Study of Glyphosate Part I: In-Field Portion: 

Lab Project Number: EF-88-22. Unpub- lished study prepared by Pan-Agricultural Labs., Inc. 

115 p. 

41543202 McMullan, P.; Honegger,J.; Logusch, E. (1990) Confined Rotational Crop Study of 

Glyphosate Part II: Quantitation, Characterization and Identification of Glyphosate and Its 

Metabolites in Rota- tional Crops: Lab Project Number: MSL-9811. Unpublished study 

prepared by Monsanto Agricultural Labs. 81 p. 

42372504 Honegger, J. (1992) Addendum to MSL-9811: Confined Rotational Crop Study of Glyphosate. 

Part II: Quantitation, Characterization, and Identification of Glyphosate and its Metabolites in 

Rotational Crops: Supplement to MRID 41543202. Unpublished study prepared by Monsanto 

Agricultural Comp. 10 p. 

43450901 Subba-Rao, R.; Tamichi, E. (1993) ((Carbon 14)-TMS)Glyphosate- Trimesium: Confined 

Accumulation Studies on Rotational Crops: Lab Project Number: PMS 313: RR 93-045B. 

Unpublished study prepared by Zeneca, Inc. 117 p. 

43450902 Spillner, C.; Bowler, D. (1993) ((Carbon 14)-Anion)Glyphosate- Trimesium: Confined 

Accumulation Studies on Rotational Crops: Lab Project Number: PMS 305: RR 92-096B. 

Unpublished study prepared by Zeneca, Inc. 227 p. 

165-3       Accumulation - irrig crop 

MRID Citation Reference 

  

40541305 Kunstman, J. (1988) Volume 5: Irrigated Crops Study--Determination of Glyphosate Residues 

in Crops, Irrigation Water, Sediment, and Soil following Treatment of Irrigation Source with 

Rodeo: Labo- ratory Project No. MSL-7633. Unpublished study prepared by Mon- santo 

Agricultural Co. 203 p. 

42372505 Goure, W. (1992) Addendum to MSL-7633: Irrigated Crop Study. Determination of 

Glyphosate Residues in Crops, Irrigation Water, Sediment and Soil Following Treatment of 

Irrigation Source with Rodeo Herbicide: Supplement to MRID 40541305: Unpublished study 

prepared by Monsanto Agricultural Comp. 22 p. 

171-5       Reduction of residues 

MRID Citation Reference 

  

77301 Monsanto Company (1975) Residue Results. (Compilation; unpublished study, including 

published data, received Mar 11, 1976 under 524-308; CDL:095141-A) 

171-4B       Residue Analytical Methods 

MRID Citation Reference 

  

17702 Ciba-Geigy Corporation (1975) Analytical Residue Method for N-Phosphonomethyl glycine 

and Aminomethylphosphonic acid in Forages, Grains, Soil and Water. Method C dated Oct 1, 

1975. (Unpublished study received Jan 4, 1980 under 100-583; CDL:241545-B) 



23516 Monsanto Company (1975) Analytical Residue Method for N-Phosphono- methyl glycine and 

Aminomethylphosphonic acid in Forages, Grains, Soil and Water. Method C dated Oct 1, 

1975. (Unpub- lished study received Dec 10, 1979 under 100-583; submitted by Ciba-Geigy 

Corp., Greensboro, N.C.; CDL:241649-B) 

27019 Monsanto Company (1975) Analytical Residue Method for N-Phosphono- methyl glycine and 

Aminomethylphosphonic acid in Forages, Grains, Soil and Water. Method C dated Oct 1, 

1975. (Unpub- lished study received Dec 10, 1979 under 100-583; submitted by Ciba-Geigy 

Corp., Greensboro, N.C.; CDL:241649-B) 

27235 Monsanto Company (1979) Analytical Residue Method for N-Phosphono- methylglycine 

(Glyphosate) and Aminomethylphosphonic acid in Sugarcane, Bagasse, Raw Sugar and 

Molasses. (Unpublished study received Dec 28, 1979 under 524-332; CDL:099157-B) 

28853 Monsanto Company (19??) Analytical Residue Method for N-(Phosphono- methyl) glycine, 

Aminomethylphosphonic acid and N-Nitroso-N- (phosphonomethyl) glycine in Peanuts. 

(Unpublished study re- ceived Feb 22, 1980 under 524-308; CDL:099306-B) 

28854 Monsanto Company (19??) Two Column Switching HPLC Ninhydrin Post- Column Reactor 

System. Undated method. (Unpublished study re- ceived Feb 22, 1980 under 524-308; 

CDL:099306-C) 

28855 Monsanto Company (19??) Analytical Residue Method for N-Phosphono- methlyglycine ?sic| 

and Aminomethylphosphonic acid in Peanuts, Hay and Nuts. (Unpublished study received Feb 

22, 1980 under 524-308; CDL:099306-D) 

36223 Monsanto Company (1974) Analytical Residue Method for N-Phosphono- methyl glycine and 

Aminomethylphosphonic acid in Forage and Grain. Method B dated Mar 1, 1974. 

(Unpublished study received Sep 25, 1975 under 6G1679; CDL:095356-B) 

36231 Monsanto Company (1975) Analytical Residue Method for N-Phosphono- methylglycine and 

Aminomethylphosphonic acid in Fish Tissue. Method dated Sep 2, 1975. (Unpublished study 

received Sep 25, 1975 under 6G1679; CDL:095356-K) 

37688 Monsanto Company (1979) Analytical Residue Method for N-Phosphono- methyl Glycine, 

Aminomethylphosphonic acid and N-Nitrosogly- phosate in Field Corn Forage, Fodder and 

Grain. Method dated Jan 22, 1979. (Unpublished study received Apr 18, 1979 under 524-285; 

CDL:238167-C) 

38979 Cowell, J.E.; Taylor, A.L.; Stranz, J.L.; et al. (1974) Roundup and Metabolite Residue 

Analytical Method. (Unpublished study re- ceived 1974 under 5G1561; submitted by 

Monsanto Co., Washington, D.C.; CDL:094264-B) 

38980 Cowell, J.E.; Taylor, A.L.; Stranz, J.L.; et al. (1974) Roundup and Metabolite Residue Method 

Development for Grapes. (Unpublished study received 1974 under 5G1561, submitted by 

Monsanto Co., Washington, D.C., CDL:094264-C) 

39140 Monsanto Company (1966?) Analytical Residue Method for N-Phosphono- methylglycine and 

Aminomethylphosphonic acid in Citrus Juice, Peel, and Process Fractions. (Unpublished study 

received Jan 26, 1976 under 524-308; CDL:094958-A) 

39928 Monsanto Company (1964?) Determination of N-Phosphonomethyl glycine (CP 67573) and 

its Major Metabolite Aminomethylphosphonic acid (CP 50435) in Forage and Grain. Undated 

method A. (Unpublished study received Jan 31, 1977 under 524-308; CDL:095788-A) 

39930 Monsanto Company (1966?) Analytical Residue Method for N-Phosphono- methyl glycine 

and Aminomethylphosphonic acid in Forage and Grain. Undated method B. (Unpublished 

study received Jan 31, 1977 under 524-308; CDL:095788-C) 



39933 Beasley, R.K.; Lauer, R.; Daniels, R.J.; et al. (1973) Roundup Residue Method Development 

for Crops, Soil and Water. (Unpublished study received Jan 31, 1977 under 524-308; 

submitted by Monsanto Co., Washington, D.C.; CDL:095788-F) 

39934 Rogers, P.E.; Kramer, R.M. (1974) Final Report on the Esterifica- tion of the N-

Trifluoroacetyl Derivatives of CP 67573 and CP 50435 for Use in Residue Assays: 

Agricultural Research Report No. 324. (Unpublished study received Jan 31, 1977 under 524- 

308; submitted by Monsanto Co., Washington, D.C.; CDL:095788-G) 

40088 Monsanto Company (1975) Analytical Residue Method for N-Phosphono- methyl glycine and 

Aminomethylphosphonic acid in Forages, Grains, Soil and Water. Method C dated Aug 1, 

1975. (Unpub- lished study received Aug 13, 1975 under 5F1536; CDL:094866-F) 

44423 Monsanto Company (1974) Analytical Residue Method for N-Phosphono- methyl glycine and 

Aminomethylphosphonic acid in Forage and Grain. Method dated Mar 1, 1974. (Unpublished 

study received on unknown date under 5G1523; CDL:094036-C) 

51982 Monsanto Company (1976) Analytical Residue Method for N-Phosphono- methylglycine and 

Aminomethylphosphonic acid in Green Coffee Beans. Method dated May 1, 1976. 

(Unpublished study received Jun 3, 1976 under 524-308; CDL:096177-F) 

51983 Malik, J.M.; Curtis, T.S.; Marvel, J.T. (1975) Final Report on CP- 67573, Residue and 

Metabolism; Part 24: The Metabolism of CP- 67573 in Coffee Plants: Agricultural Research 

Report No. 344. (Unpublished study received Jun 3, 1976 under 524-308; submitted by 

Monsanto Co., Washington, D.C.; CDL:096177-I) 

53005 Beasley, R.K.; Steinmetz, J.R.; Taylor, A.L.; et al. (1977) Ana- lytical Residue Method for N-

Phosphonomethyl glycine and Amino- methylphosphonic acid in Forage Legumes and 

Grasses: Report No. MSL-0061. Method dated Jun 28, 1977. (Unpublished study received Sep 

16, 1980 under 524-308; submitted by Monsanto Co., Washington, D.C.; CDL:099625-B) 

59051 Interregional Research Project Number 4 (1979) Analytical Residue Method for N-

Phosphonomethylglycine and Aminomethylphosphonic acid in Guava. Undated method. 

(Unpublished study received Nov 19, 1980 under 1E2443; CDL:099739-B) 

61554 Monsanto Company (1975) Analytical Residue Method for N-Phosphono- methyl glycine and 

Aminomethylphosphonic acid in Forages, Grains, Soil and Water. Method C dated Oct 1, 

1975. (Unpub- lished study received on unknown date under 524-EX-24; CDL: 095345-G) 

61559 Monsanto Company (19??) Analytical Residue Method for N-Phosphono- methyl glycine 

(Glyphosate) and Aminomethylphosphonic acid in Sugarcane, Sugarcane Leaves, Bagasse, 

Sugar and Molasses, Irri- gation Water and Soil. (Unpublished study received Mar 11, 1976 

under 524-308; CDL:095141-E) 

63714 Monsanto Company (1979) Analytical Residue Method for N-Phosphono- methylglycine and 

Aminomethylphosphonic acid in Papaya: Project No. 5064. (Unpublished study received Nov 

20, 1980 under 524- 308; CDL:099751-B) 

65751 Monsanto Company (1966?) Analytical Residue Method for N-(Phospho- nomethyl)-glycine, 

Aminomethylphosphonic Acid and N-Nitroso-N- (phosphonomethyl)-glycine in Forages, 

Grains, Soil and Water. Undated method 1. (Unpublished study received May 12, 1977 un- der 

524-308; CDL:229787-C) 

65752 Monsanto Company (1966?) Analytical Residue Method for N-(Phospho- nomethyl)-glycine, 

Aminomethylphosphonic Acid and N-Nitroso-N- (phosphonomethyl)-glycine in Forages, 

Grains and Water. Undated method 2. (Unpublished study received May 12, 1977 under 524- 

308; CDL:229787-D) 



108231 Conkin, R.; Serdy, F.; Street, R. (1979) A Short Residue Method for Glyphosate, Active 

Ingredient in Roundup Herbicide: MSL- 0838. (Unpublished study received Jul 30, 1979 

under 524-308; submitted by Monsanto Co., Washington, DC; CDL:238888-A) 

159419 Kuntsman, J. (1985) Validation of a New Residue Method for Analysis of Glyphosate and 

Aminomethylphosphonic Acid (AMPA) - A Round- robin Study: Report No. MSL-4268: 

Job/Project No. 7163. Un- published study prepared by Monsanto Co. and others. 103 p. 

164729 Danhaus, R. (1986) Reanalysis of Water, Cotton, Soybeans, Pasture Grasses, Alfalfa and 

Other Legumes for Glyphosate and Amino- methylphosphonic Acid: MSL-4500. Unpublished 

study prepared by Monsanto Co. 84 p. 

40046206 Katague, D.; Patchett, G.; Kleinschmidt, M. (1987) Residue Analy- tical Method: 

Determination of SC-0224 Cation Residues in Crops, Water, and Soil by Gas 

Chromatography: Laboratory Project ID: RRC 85-33. Unpublished study prepared by Stauffer 

Chemical Co. 38 p. 

40046207 Patchett, G.; Katague, D.; Kleinschmidt, M. (1987) Residue Analy- tical Method: 

Determination of SC-0224 Anion Residues in Crops, Soil, and Water by Liquid 

Chromatography: Laboratory Project ID: WRC 85-34. Unpublished study prepared by Stauffer 

Chemical Co. 53 p. 

40578003 Baron, J. (1988) HPLC--Fluorometric Method for the Analysis of Glyphosate and 

Aminoethylphosphonic Acid in Raw Agricultural Commodities and Water. Unpublished study 

prepared by Interregional Research Project No. 4 in association with NYSAES-Cornell 

University. 15 p. 

40580401 Baron, J. (1988) Glyphosate--Magnitude of Residue on Mango: Project ID: IR-4 PR-3213. 

Unpublished study prepared by IR-4 Northeast Analytical Laboratory. 35 p. 

42312803 Mestdagh, P. (1992) Residue Analysis for Glyphosate and AMPA in Brassica Seedcrops and 

Processed Fractions Following Preharvest Roundup Herbicide Treatments: Lab Project 

Number: 1092. Unpublished study prepared by Monsanto Agricultural Co. 118 p. 

42848702 Alferness, P. (1993) Touchdown: Determination of Glyphosate and Aminomethylphosphonic 

Acid in Corn Grain, Corn Forage, and Corn Fodder by Gas Chromatography and Mass-

Selective Detection: Lab Project Number: GLYP-92-AM-04: RR 92-042B. Unpublished study 

prepared by Zeneca Ag Product, Western Research Center. 77 p. 

42937702 Schwab, G. (1986) Frozen Storage Stability of Touchdown in Soil: Lab Project Number: RRC 

86-61: RRC 89-44: RRC 89-45. Unpublished study prepared by Stauffer Chemical Co., 

Richmond Research Center. 173 p. 

43165802 Jones, R.; Freeman, B. (1993) Confirmation of the Tolerance Enforcement Method RR 92-

042B Entitled "Touchdown: Determination of Glyphosate and Aminomethylphosphonic acid 

in Corn Grain, Corn Forage, and Corn Fodder by Gas Chromatography and Mass-Selective 

Detection": Lab Project Number: 93JH199: RJ1570B. Unpublished study prepared by Jealott's 

Hill Research Center, Zeneca Ag Products. 23 p. 

43273605 Iwata, Y. (1994) TOUCHDOWN: Independent Laboratory Confirmation of the Method RR 

93-105B for Residues of the Trimethylsulfonium Cation in Agricultural Crops: Lab Project 

Number: GLYP-93-MT-03: RR 94-019B. Unpublished study prepared by Morse Labs., Inc. 

and ZENECA Ag Products. 57 p. 

43273607 Iwata, Y. (1994) TOUCHDOWN: Independent Laboratory Confirmation of the Method RR 

93-104B for Residues of Glyphosate and (Aminomethyl)phosphonic Acid in Milk, Eggs, and 

Animal Tissues: Lab Project Number: GLYP-93-MT-02: RR 94-018B. Unpublished study 

prepared by Morse Laboratories, Inc. and ZENECA Ag Products, Western Research Center. 

53 p. 



43273609 Iwata, Y. (1994) TOUCHDOWN: Independent Laboratory Confirmation of the Method RR 

93-100B for Residues of the Trimethylsulfonium Cation in Milk, Eggs, and Animal Tissues: 

Lab Project Number: GLYP-93-MT-01: RR 94-017B. Unpublished study prepared by Morse 

Labs., Inc. and ZENECA Ag Products, Western Research Center. 49 p. 

43397001 Rhodes, M. (1994) Glyphosate-Trimesium Response to Chemistry Branch I-Tolerance Support 

Review Dated September 30, 1992: Proposed Tolerances: Corn Grain, Forage, and Fodder 

(PP# 9F3796). Unpublished study prepared by Zeneca, Inc. 31 p. 

43549901 McGinley, A. (1994) N-(Phosphonomethyl)Glycine: Validation of the Residue Analytical 

Method in Crops: Lab Project Numbers 93JH170: RJ1599B: RAM 245/02. Unpublished study 

prepared by Zeneca Agrochemicals. 48 p. 

43549902 Tummon, O. (1994) Validation of a Residue Analytical Method for the Determination of the 

Trimethylsulphonium Cation (TMS+) of Glyphosate-trimesium in Crops: Lab Project 

Numbers: 93JH246: RJ1601B: RAM 246/01. Unpublished study prepared by Zeneca 

Agrochemicals. 33 p. 

43631301 Alferness, P. (1995) Touchdown: Determination of Glyphosate (N-(Phosphonomethyl)glycine) 

in Crops by Gas Chromatography and Mass-Selective Detection: (Revised): Lab Project 

Number: RR 92-042B RES: GLYP-92-AM-04. Unpublished study prepared by Zeneca Ag 

Products, Western Research Center. 78 p. 

43864801 Iwata, Y. (1995) Touchdown: Determination of Residues of the Trimethylsulfonium Cation in 

Agricultural Crops by Gas Chromatography: (Revised): Lab Project Number: GLYP-93-AM-

04: RR 93-105B RES. Unpublished study prepared by Zeneca Ag Products. 68 p. 

43927401 Marshall, P. (1995) Residue Data to Support the Registration of Preharvest Applications of 

Roundup Herbicide in Oats (1994): Lab Project Number: 1326: 93-02-09-03,04: E4-03-

114.REP. Unpublished study prepared by Monsanto Co. 38 p. 

43927402 Marshall, P. (1995) Additional Residue Data to Support the Registration of Preharvest 

Applications of Roundup Herbicide in Oats (1994): Lab Project Number: 1326: E5-02-

006.REP: 94-02-09-71. Unpublished study prepared by Monsanto Co. 60 p. 

44246701 Alferness, P. (1997) Touchdown: Determination of Glyphosate N-(Phosphonomethyl)glycine 

and Aminomethylphosphonic Acid in Animal Products by Gas Chromatography and Mass-

Selective Detection (a Revised Method): Lab Project Number: RR 93-104B RES: GLYP-93-

AM-02. Unpublished study prepared by Zeneca's Western Research Center. 78 p. 

44246702 Iwata, Y. (1996) Touchdown: Determination of Residues of the Trimethylsulfonium Cation in 

Milk, Eggs, and Animal Tissues by Gas Chromatography: Lab Project Number: GLYP-93-

AM-03: RR 93-100B RES: RR 93-100B. Unpublished study prepared by Zeneca's Western 

Research Center. 51 p. 

44326506 Alferness, P. (1994) Touchdown: Determination of Glyphosate and Aminomethylphosphonic 

Acid in Soil by Gas Chromatography and Mass-Selective Detection: Lab Project Number: 

GLYP-92-AM-01: RR 92-010B. Unpublished study prepared by Zeneca Ag Products. 70 p. 

171-4C       Magnitude of the Residue [by commodity] 

MRID Citation Reference 

  

4454 Bendixen, W.E. (1974) Report of Planned Work Accomplished: Bean Weed Control--Shield 

Spraying MCPA and 2,4-D: Project No. 19. (Unpublished study received Feb 10, 1976 under 

6E1746; prepared by Univ. of California, Agricultural Extension Service in coop- eration with 



California, Dept. of Food and Agriculture, Chemis- try Laboratory Services, submitted by 

Interregional Research Project No. 4, New Brunswick, N.J.; CDL:095368-D) 

15753 Schnappinger, M.G. (1979) Metolachlor (Dual^(R)I 8E); Atrazine (AAtrex^(R)I 80W); 

Glyphosate (Roundup^(R)I 4E): AG-A No. 4888 I,II. (Unpublished study received Mar 16, 

1979 under 100-583; prepared in cooperation with EN-CAS Laboratories and ADC Labora- 

tories, submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL: 237819-I) 

15754 Rose, W.; Worsham, D. (1979) Metolachlor (Dual^(R)I 8E); Atrazine (AAtrex^(R)I 80W); 

Glyphosate (Roundup 4E): AG-A No. 4960 I, II. (Unpublished study received Mar 16, 1979 

under 100-583; prepared in cooperation with EN-CAS Laboratories and ADC Labora- tories, 

submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL: 237819-J) 

15755 Searcy, S.; Herman, D. (1979) Metolachlor (Dual^(R)I 8E); Atrazine (AAtrex^(R)I 4L); 

Glyphosate (Roundup^(R)I 4E): AG-A No. 4983 I, II. (Unpublished study received Mar 16, 

1979 under 100-583; prepared in cooperation with EN-CAS Laboratories and ADC Labora- 

tories, submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL: 237819-K) 

15756 Kern, C.L.; Staniforth, D. (1979) Metolachlor (Dual 8E); Atrazine (AAtrex 80W or 4L); 

Glyphosate (Roundup 4E): AG-A No. 4999 I, II. (Unpublished study received Mar 16, 1979 

under 100-583; prepared in cooperation with Iowa State Univ., EN-CAS Labora- tories and 

ADC Laboratories, submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:237819-L) 

15757 Dorr, J.; Buchholz, C. (1979) Metolachlor (Dual 8E); Atrazine (AAtrex 4L); Glyphosate 

(Roundup 4E): AG-A No. 5004. (Unpub- lished study received Mar 16, 1979 under 100-583; 

prepared in cooperation with EN-CAS Laboratories and ADC Laboratories, sub- mitted by 

Ciba-Geigy Corp., Greensboro, N.C.; CDL:237819-M) 

15760 Kincaid, L. (1979) Metolachlor + Glyphosate + Linuron; Dual 8E + Roundup 4E + Lorox 

50W: AG-A No. 4763 I,II. (Unpublished study including letter dated May 23, 1978 from J.D. 

Riggleman to Rob- ert A. Kahrs, received Mar 16, 1979 under 100-583; prepared in 

cooperation with E.I. du Pont de Nemours & Co., Inc. and ADC Laboratories, submitted by 

Ciba-Geigy Corp., Greensboro, N.C.; CDL:237821-B) 

15761 Schnappinger, M.G. (1979) Metolachlor + Glyphosate + Linuron; Dual 8E + Roundup 4E + 

Lorox 50W: AG-A No. 4886 I,II. (Unpublished study including letter dated May 23, 1978 

from J.D. Riggleman to Robert A. Kahrs, received Mar 16, 1979 under 100-583; prepared in 

cooperation with E.I. du Pont de Nemours & Co., Inc. and ADC Laboratories, submitted by 

Ciba-Geigy Corp., Greensboro, N.C.: CDL:237821-C) 

15762 Searcy, V.; Herman, D. (1979) Metolachlor + Glyphosate + Linuron; Dual 8E + Roundup 4E 

+ Lorox 50W: AG-A No. 4893 I,II. (Unpub- lished study including letter dated May 23, 1978 

from J.D. Rig- gleman to Robert A. Kahrs, received Mar 16, 1979 under 100-583; prepared in 

cooperation with E.I. du Pont de Nemours & Co., Inc. and ADC Laboratories, submitted by 

Ciba-Geigy Corp., Greensboro, N.C.; CDL:237821-D) 

15763 Rose, W.; Worsham, D. (1979) Metolachlor + Glyphosate + Linuron; Dual 8E + Roundup 4E 

+ Lorox 50W: AG-A No. 4956 I,II A. (Unpub- lished study including letter dated May 23, 

1978 from J.D. Rig- gleman to Robert A. Kahrs, received Mar 16, 1979 under 100-583; 

prepared in cooperation with Rocky Mount Experiment Station, ADC Laboratories and E.I. du 

Pont de Nemours & Co., Inc., submitted by Ciba-Geigy Corp., Greensboro, N.C.; 

CDL:237821-E) 

15764 Kincaid, L. (1979) Metolachlor (Dual^(R)I 8E); Glyphosate (Roundup 4E); Metribuzin 

(Sencor 50W): AG-A No. 4765 I,II. (Unpublished study including letter dated May 23, 1978 

from J.D. Riggleman to Robert A. Kahrs, received Mar 16, 1979 under 100-583; prepared in 

cooperation with ADC Laboratories and E.I. du Pont de Nemours & Co., Inc., submitted by 

Ciba-Geigy Corp., Greensboro, N.C.; CDL:237821-F) 



15765 Schnappinger, M.G. (1978) Metolachlor (Dual 8E); Glyphosate (Round- up 4E); Metribuzin 

(Sencor 50W): AG-A No. 4887 I,II. (Unpub- lished study including letter dated May 23, 1978 

from J.D. Riggleman to Robert Kahrs, received Mar 16, 1979 under 100-583; prepared in 

cooperation with ADC Laboratories and E.I. du Pont de Nemours & Co., Inc., submitted by 

Ciba-Geigy Corp., Greens- boro, N.C.; CDL:237821-G) 

15766 Searcy, S.; Herman, D. (1979) Metolachlor (Dual^(R)I 8E); Glyphosate (Roundup 4E); 

Metribuzin (Sencor 50W): AG-A No. 4895 I,II. (Unpublished study including letter dated May 

23, 1978 from J.D. Riggleman to Robert A. Kahrs, received Mar 16, 1979 under 100- 583; 

prepared in cooperation with ADC Laboratories and E.I. du Pont de Nemours & Co., Inc., 

submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:237821-H) 

15767 Rose, W.; Worsham, D. (1979) Metolachlor (Dual^(R)I 8E); Glyphos- ate (Roundup 4E); 

Metribuzin (Sencor 50W): AG-A No. 4958 I,II A. (Unpublished study including letter dated 

May 23, 1978 from J.D. Riggleman to Robert A. Kahrs, received Mar 16, 1979 under 100- 

583; prepared in cooperation with ADC Laboratories and E.I. du Pont de Nemours & Co., Inc., 

submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:237821-I) 

15768 Kincaid, L.; Slagowski, J.L. (1978) Metolachlor + Linuron + Para- quat; Dual 8E + Lorox 

50W + Paraquat 2CL: AG-A No. 4762 I,II. (Unpublished study including letter dated May 23, 

1978 from J.D. Riggleman to Robert A. Kahrs, received Mar 16, 1979 under 100- 583; 

prepared in cooperation with Chevron Chemical Co. and E.I. du Pont de Nemours & Co., Inc., 

submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:237821-J) 

15769 Searcy, V.; Herman, D.; Slagowski, J.L. (1978) Metolachlor + Linuron + Paraquat: Dual 8E + 

Lorox 50W + Paraquat 2CL: AG-A No. 4892 I,II. (Unpublished study including letter dated 

May 23, 1978 from J.D. Riggleman to Robert A. Kahrs, received Mar 16, 1979 under 100-583; 

prepared in cooperation with Chevron Chemical Co. and E.I. du Pont de Nemours & Co., Inc., 

submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:237821-L) 

15770 Schnappinger, M.G.; Slagowski, J.L. (1978) Metolachlor + Linuron + Paraquat (Dual 8E + 

Lorox 50W + Paraquat 2CL): AG-A No. 4915 I, II. (Unpublished study including letter dated 

May 23, 1978 from J.D. Riggleman to Robert A. Kahrs, received Mar 16, 1979 under 100-583; 

prepared in cooperation with Chevron Chemical Co. and E.I. du Pont de Nemours & Co., Inc., 

submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:237821-L) 

15771 Rose, W.; Worsham, D.; Slagowski, J.L. (1978) Metolachlor + Linuron + Paraquat: Dual^(R)I 

8E + Lorox 50W + Paraquat 2CL: AG-A No. 4955 I,II. (Unpublished study including letter 

dated May 23, 1978 from J.D. Riggleman to Robert A. Kahrs, received Mar 16, 1979 under 

100-583; prepared in cooperation with Rocky Mount Experiment Station, Chevron Chemical 

Co. and E.I. du Pont de Nemours & Co., Inc., submitted by Ciba-Geigy Corp., Greensboro, 

N.C.; CDL:237821-M) 

15772 Kincaid, L.; Slagowski, J.L. (1978) Metolachlor (Dual^(R)I 8E); Metribuzin (Sencor 50W); 

Paraquat (2Cl): AG-A No. 4764 I,II. (Unpublished study including letter dated May 23, 1978 

from J.D. Riggleman to Robert A. Kahrs, received Mar 16, 1979 under 100-583; prepared in 

cooperation with E.I. du Pont de Nemours & Co., Inc. and Chevron Chemical Co., submitted 

by Ciba-Geigy Corp., Greensboro, N.C.; CDL:237821-M) 

15773 Searcy, S.; Herman, D.; Slagowski, J.L. (1978) Metolachlor (Dual^(R)I 8E); Metribuzin 

(Sencor 50W); Paraquat (2Cl): AG-A No. 4894 I,II. (Unpublished study including letter dated 

May 23, 1978 from J.D. Riggleman to Robert A. Kahrs, received Mar 16, 1979 under 100-583; 

prepared in cooperation with E.I. du Pont de Nemours & Co., Inc. and Chevron Chemical Co., 

submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:237821-O) 

15774 Schnappinger, M.G.; Slagowski, J.L. (1978) Metolachlor (Dual^(R)I 8E); Metribuzin (Sencor 

50W); Paraquat (2 Cl): AG-A No. 4916 I, II. (Unpublished study including letter dated May 

23, 1978 from J.D. Riggleman to Robert A. Kahrs, received Mar 16, 1979 under 100-583; 



prepared in cooperation with E.I. du Pont de Nemours & Co., Inc. and Chevron Chemical Co., 

submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:237821-P) 

15775 Rose, W.; Worsham, D.; Slagowski, J.L. (1978) Metolachlor (Dual(R) 8E); Metribuzin 

(Sencor 50W); Paraquat (Cl): AG-A No. 4957 I,II. (Unpublished study including letter dated 

May 23, 1978 from J.D. Riggleman to Robert A. Kahrs, received Mar 16, 1979 under 100-583; 

prepared in cooperation with E.I. du Pont de Nemours & Co., Inc. and Chevron Chemical Co., 

submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:237821-Q) 

17699 Schnappinger, H.G. (1979) Simazine (Princep(R) 4L); Metolachlor (Dual (R) 8E); Paraquat 

(Paraquat 2CL); Glyphosate (Roundup 4E): AG-A No. 5242 I-IIA- (Unpublished study 

received Jan 4, 1980 under 100-583; prepared in cooperation with En-Cas Labora- tories, 

Chevron Chemical Co. and Analytical Development Corp.; submitted by Ciba-Geigy Corp., 

Greensboro, N.C.; CDL:241543-B) 

17700 Rose, W.; Worsham, D. (1979) Simazine (Princep(R) 4L); Metola- chlor (Dual(R) 8E); 

Paraquat (Paraquat 2CL); Glyphosate Roundup 4E): AG-A No. 5354. (Unpublished study 

received Jan 4, 1980 under 100-583; submitted by Ciba-Geigy Corp., Greensboro, N.C.; 

CDL:241543-D) 

23268 Monsanto Company (1974) Summary of Residue Data. (Unpublished study received Dec 19, 

1977 under 524-285; CDL:232519-B) 

23336 Monsanto Company (1974) Residues of Glyphosate, Atrazine and Simazine in or on Field 

Corn Grain, Sweet Corn and Corn Forage and Fodder following a Tank Mix, Pre-emergent, 

Minimum Till Application of Roundup, Atrazine and Simazine. (Unpublished study received 

Dec 19, 1977 under 524-308; CDL:232518-B) 

23512 Houseworth, L.D.; Schnappinger, H.G.; Slagowski, J.L.; et al. (1979) Tank Mixes of 

Metolachlor (6E, 8E) plus Simazine and/or Atrazine plus Paraquat or Glyphosate--Corn: 

Summary of Residue Data: Report No. ABR-79105. (Unpublished study received Dec 10, 

1979 under 100-583; prepared in cooperation with Chevron Chem- ical Co. and others, 

submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:241647-A) 

24503 Monsanto Company (1974) Summary of Residue Data. (Unpublished study received Jan 16, 

1978 under 524-285; CDL:232680-B) 

28852 Monsanto Company (1976) Glyphosate Residues in Peanuts following Preemergent Treatment 

with Roundup Herbicide. (Unpublished study received Feb 22, 1980 under 524-308; 

CDL:099306-A) 

30205 Monsanto Company (1979) ?Sugarcane Residues: MON 8000|. (Unpub- lished study received 

Dec 18, 1979 under 524-332; prepared in cooperation with Waialua and Mauna Kea Sugar 

Cos.; CDL:099157-C) 

33954 Monsanto Company (1973) Summary and Conclusion: Residue Data. (Unpublished study 

received Dec 30, 1975 under 524-308; CDL: 224062-A) 

37687 Monsanto Company (1976) Residues of Glyphosate, Alachlor and Cyanazine in or on Field 

Corn Forage, Fodder, and Grain following a Tank Mix, Pre-emergent, Minimum Till 

Application of Roundup(R), Lasso(R) and Bladex. (Unpublished study received Apr 18, 1979 

under 524-285; CDL:238167-B) 

38770 Cowell, J.E.; Taylor, A.L.; Stranz, J.L.; et al. (1974) Final Re- port on CP 67563, Residue and 

Metabolism: Part 21: Determination of CP 67573 and CP 50435 Residues in Grapes: 

Agricultural Re- search Report No. 337. Includes undated method entitled: Round- up and 

metabolite residue analytical method. (Unpublished study received Oct 4, 1974 under 5F1560; 

submitted by Monsanto Co., Washington, D.C.; CDL:094261-A) 



38908 Beasley, R.K.; Daniels, R.J.; Lauer, R.; et al. (1974) Final Report on CP 67573, Residue and 

Metabolism--Part 17: Determination of Crop Residues in Corn, Wheat, Soybeans, Small 

Grains, Soil and Water: Agricultural Research Report No. 325. (Unpublished study received 

Jan 31, 1977 under 524-308; submitted by Monsanto Co., Washington, D.C.; CDL:095787-B) 

38978 Cowell, J.E.; Taylor, A.L.; Stranz, J.L.; et al. (1974) Final Re- port on CP 67563, Residue and 

Metabolism: Part 21: Determination of CP 67573 and CP 50435 Residues in Grapes: 

Agricultural Re- search Report No. 337. (Unpublished study received 1974 under 5G1561; 

submitted by Monsanto Co., Washington, D.C.; CDL: 094264-A) 

39142 Beasley, R.K.; Kramer, R.M.; Carstarphen, B.A.; et al. (1975) Sum- mary of Glyphosate 

(Roundup) Residue Studies in Citrus Fruits and Processed Fractions. (Unpublished study 

received Jan 26, 1976 under 6G1734; submitted by Monsanto Co., Washington, D.C.; 

CDL:095065-A) 

39381 Kramer, R.M.; Arras, D.D.; Beasley, R.K.; et al. (1975) Final Re- port on CP 67573 Residue 

and Metabolism: Agricultural Research Report No. 372. (Unpublished study received Sep 25, 

1975 under 6G1679; prepared in cooperation with Washington State Univ. and others, 

submitted by Monsanto Co., Washington, D.C.; CDL: 095355-A) 

40084 Monsanto Company (1975) ?Glyphosate Residues in Soybeans|. (Unpub- lished study received 

Aug 13, 1975 under 5F1536; CDL:094866-B) 

40095 Bruns, V.F.; Kelley, A.D. (1973) Responses and Residues in Certain Field Crops Irrigated 

with Glyphosate-Treated Water. (Unpub- lished study received Apr 16, 1975 under 5F1536; 

prepared by Washington State Univ., Irrigated Agriculture Research and Ex- tension Center, 

submitted by Monsanto Co., Washington, D.C.; CDL:094865-A) 

41988 Kramer, R.M. (1974) Letter sent to V.F. Bruns dated Jun 11, 1974 (Glyphosate residue 

analyses summary-- Roundup). (Unpublished study received Jan 31, 1977 under 524-308; 

submitted by Monsanto Co., Washington, D.C.; CDL;095786-F) 

41991 Kramer, R.M. (1974) Letter sent to V.F. Bruns dated Jun 11, 1974 ?Analyzation of summary 

tables indicating results of glyphosate residue tests on crops|. (Unpublished study received Oct 

4, 1974 under 5G1561; submitted by Monsanto Co., Washington, D.C.; CDL:094263-F) 

44426 Monsanto Company (1973) ?Roundup Metabolite in Various Grains|. (Unpublished study 

received on unknown date under 5G1523, CDL: 094155-F) 

44496 Beasley, R.K.; Carstarphen, B.A.; Horner, L.M.; et al. (1975) Sum- mary of Glyphosate 

(Roundup) Residue Studies in Citrus Fruits and Processed Fractions. (Unpublished study 

received Jan 26, 1976 under 524-308; prepared in cooperation with Univ. of Cali- fornia--

Riverside, Citrus Research Center and Agricultural Ex- periment Station, Dept. of Entomology 

and Univ. of Florida, In- stitute of Food and Agricultural Sciences, Agricultural Experi- ment 

Stations, Agricultural Research and Education Center, sub- mitted by Monsanto Co., 

Washington, D.C.; CDL:094957-A) 

48284 Monsanto Company (1973) Residue Data. (Compilation; unpublished study received on 

unknown date under 524-EX-21; CDL:223373-E) 

49054 Monsanto Company (1973) Summary and Conclusion: Residue Data. (Un- published study 

received Dec 30, 1975 under 524-308; CDL: 224061-B) 

51980 Monsanto Company (1975) Residue Results. (Unpublished study re- ceived Jun 3, 1976 under 

524-308; CDL:096177-D) 

51981 Monsanto Company (1973) Master Summary Table of PPM Residues of Glyphosate 

(CP67573) and Glyphosate Metabolite (CP50435) in Green Coffee Bean Studies Using a 

Single Directed Post-emergent Application. (Unpublished study received Jun 3, 1976 under 

524-308; CDL:096177-E) 



53002 Monsanto Company (1980) Summary: ?Glyphosate|. Includes undated method entitled: 

Analysis of Glyphosate in cranberries; undated method entitled: Glyphosate and metabolite; 

and undated method entitled: Procedure for Glyphosate and Aminomethylphosphonic acid 

analysis of cranberries. (Reports by various sources; unpublished study received Sep 18, 1980 

under 524-308; CDL: 099624-A) 

53004 Beasley, R.K.; Steinmetz, J.R.; Taylor, A.L.; et al. (1977) Glyphosate Residues in Forage 

Legumes and Grasses following Pre- emergent Treatment with Roundup(R) Herbicide: Report 

No. MSL- 0061. Final rept. (Unpublished study received Sep 16, 1980 under 524-308; 

submitted by Monsanto Co., Washington, D.C.; CDL:099625-A) 

53690 Bendixen, W.E. (1975) Letter sent to Steven R. Radosevich dated Jan 3, 1975 

(Correspondence on shield spraying with MCPA and 2,4-D). (Unpublished study received Feb 

10, 1976 under 6E1746; prepared by Univ. of California, Agricultural Extension, submitted by 

Interregional Research Project No. 4, New Brunswick, N.J.; CDL: 097360-C) 

59050 Interregional Research Project Number 4 (1978) Summary of Glypho- sate Residues in Guava. 

(Unpublished study received Nov 19, 1980 under 1E2443; CDL:099739-A) 

60103 Baszis, S.R.; Cowell, J.; Lottman, M.; et al. (1980) Glyphosate Residues in Cotton following 

Topical Treatment with Roundup^(R)I Herbicide: Report No. MSL-1283. Final rept. Includes 

method dated Aug 12, 1980 entitled: Analytical residue method for N- 

(Phosphonomethyl)glycine, Aminomethylphosphonic acid and N-Ni- troso-N-

(Phosphonomethyl)glycine in forages and grains. (Unpub- lished study received Nov 12, 1980 

under 524-EX-54; submitted by Monsanto Co., Washington, D.C.; CDL:099720-A) 

61553 Monsanto Company (1974) Residue Results. (Unpublished study re- ceived on unknown date 

under 524-EX-24; CDL:095345-F) 

61555 Monsanto Company (1974) Residue Results. (Unpublished study re- ceived on unknown date 

under 524-EX-24; CDL:095345-J) 

63713 Monsanto Company (1979) Summary of Glyphosate Residues in Papaya. (Unpublished study 

received Nov 20, 1980 under 524-308; CDL: 099751-A) 

65750 Rogers, P.E.; Kramer, R.M.; Daniels, R.J. (1977) Residue Studies of N-(Phosphonomethyl)-

glycine: N-Nitrosoglyphosate: Report No. 476. Interim rept. (Unpublished study received May 

12, 1977 under 524-308; submitted by Monsanto Co., Washington, D.C.; CDL:229787-B) 

67425 Monsanto Company (1980) Residues of Glyphosate and Other Herbicides in Wheat following 

Chemical Fallow Applications of Roundup^(R)I Tank Mix Combinations. Includes method 

dated Jul 1, 1979 and undated methods entitled: 2,4-D in wheat forage, straw and grain; 

Dicamba in wheat forage, straw and grain; Residues of alachlor in wheat grain, forage and 

straw; Atrazine in wheat forage, straw and grain; Cyanazine in wheat forage, straw and grain; 

Metribuzin and metabolites in wheat forage, straw and grain. (Unpublished study, including 

published data, received Dec 29, 1980 under 524-308; CDL:243990-A; 243991) 

72835 Kramer, R.M. (1974) Letter sent to V.F. Bruns dated Jun 11, 1974 ?Glyphosate residue 

analysis on six crops irrigated with water containing Roundup|. (Unpublished study received 

Jul 12, 1974 under 5F1536; submitted by Monsanto Co., Washington, D.C.; CDL: 094175-F) 

76805 Baszis, S.R.; Serdy, F.S.; Dubelman, S. (1980) Glyphosate Residues in Pasture Grasses, 

Legumes and Alfalfa following Postemergent Spot Treatment with Roundup^(R)I Herbicide: 

Report No. MSL-1140. Includes method dated Jul 1, 1979. (Unpublished study received May 

11, 1981 under 524-308; submitted by Monsanto Co., Wash- ington, D.C.; CDL:070083-A) 

77301 Monsanto Company (1975) Residue Results. (Compilation; unpublished study, including 

published data, received Mar 11, 1976 under 524-308; CDL:095141-A) 



78823 Monsanto Company (1978) Glyphosate Residues in Tea Leaves following Postemergent 

Directed Treatment with Roundup^(R)I Herbicide: MSL-0908. (Unpublished study received 

Jun 17, 1981 under 524- 308; CDL:245567-A) 

78824 Monsanto Company (1980) Glyphosate Residues in Brewed and Instant Tea following 

Postemergent Directed Treatment in Tea Plantations with Roundup^(R)I Herbicide: MSL-

1582. (Unpublished study re- ceived Jun 17, 1981 under 524-308; CDL:245567-B) 

84936 Steinmetz, J.R.; Dubelman, S. (1981) Glyphosate Residues in Soy- beans following 

Recirculating Sprayer and Preharvest Topical Treatments with Roundup^(R)I Herbicide: 

Report No. MLS-1776. Includes method dated Jul 1, 1979. (Unpublished study received Oct 

23, 1981 under 524-308; prepared in cooperation with Ana- lytical Biochemistry Laboratories, 

submitted by Monsanto Co., Washington, D.C.; CDL:246100-A) 

101535 Lauer, R.; Dubelman, S. (1982) Residues of Alachlor in Corn Forage, Stover and Grain 

Following Preemergent Treatment with Lasso ME Alone or in Tank-mix Combinations with 

Roundup, Atrazine and Cyanazine: Report No. MSL 2085. (Unpublished study received May 

10, 1982 under 524-344; submitted by Monsanto Co., Washing- ton, DC; CDL:070843-B) 

103375 Steinmetz, J.; Dubelman, S. (1981) Glyphosate Residues in Sorghum following Roller or 

Ropewick Wiper Applicator Treatments with Roundup Herbicide: MSL-1991. (Unpublished 

study received Jun 10, 1982 under 524-308; prepared by Analytical Biochemistry 

Laboratories, submitted by Monsanto Co., Washington, DC; CDL: 247659-A) 

108104 Monsanto Co. (1974) Reasonable Grounds in Support of the Request: ?Roundup|. 

(Unpublished study received Jul 12, 1974 under 5F1536; CDL:094167-A) 

108115 Lauer, R.; Cowell, J.; Stranz, J.; et al. (1974) Final Report on CP 67573, Residue and 

Metabolism: Part 18: Determination of Residues in Meat, Milk and Eggs: Agricultural 

Research Report No. 326. (Unpublished study received Jul 12, 1974 under 5F1536; submitted 

by Monsanto Co., St. Louis, MO; CDL:094180-A) 

108129 Monsanto Co. (1976) Residue Studies and Methods of Analysis for Use of Glyphosate in 

Pome Fruit Orchards. (Compilation; unpublished study reeived Sep 7, 1976 under 524-308; 

CDL:095269-C) 

108132 Cowell, J.; Lottman, C.; Cable, M.; et al. (1976) Determination of Roundup Herbicide 

Residues in Raisins: Report No. 440. Final rept. (Unpublished study received Jan 11, 1977 

under 524-308; submitted by Monsanto Co., Washington, DC; CDL:095703-A) 

108133 Monsanto Co. (1976) Residue Studies in Green and Dry Alfalfa: Metabolism Studies in 

Pasture Crops: ?Glyphosate|. (Compila- tion; unpublished study received Jan 11, 1977 under 

524-308; CDL:095704-A) 

108137 Kramer, R.; Beasley, R.; Steinmetz, J.; et al. (1975) Interim Re- port on CP 67573, Residue 

and Metabolism: Part 28: Determination of Residues of Glyphosate and Its Metabolite in Fish: 

Agricul- ural Research Report No. 378. (Unpublished study received Feb 2, 1977 under 524-

308; submitted by Monsanto Co., Washington, DC; CDL:095793-K) 

108144 Monsanto Co. (1977) ?Study: Residue and Metabolism Analyses of Roundup on Specific 

Foodstuffs|. (Compilation; unpublished study received Feb 14, 1978 under 524-EX-44; 

CDL:096821-A) 

108147 Monsanto Co. (1977) Residue and Metabolism: ?Roundup on Forage Grasses, Legumes and 

Pasture Crops|. (Unpublished study re- ceived May 9, 1978 under 524-308; CDL:097094-B) 

108149 Cowell, J.; Jordan, L.; Kramer, R.; et al. (1976) Glyphosate Residues in Avocados following 

Post-directed Treatments with Roundup Herbicide: Report No. 447. Final rept. (Unpublished 

study received Nov 15, 1977 under 524-308; prepared in cooperation with Univ. of California-



-Riverside, Dept. of Plant Sciences, submitted by Monsanto Co., Washington, DC; 

CDL:096631-A) 

108151 Monsanto Co. (1976) Residue, Uptake and Metabolism Studies: ?Round- up|. (Compilation; 

unpublished study received Dec 22, 1977 un- der 524-EX-43; CDL:096684-A) 

108153 Monsanto Agricultural Products Co. (1975) Residues: ?Glyphosate on Soybeans & Cotton|. 

(Compilation; unpublished study received Jun 21, 1977 under 7F1971; CDL:096191-A) 

108154 Monsanto Agricultural Products Co. (1956) (Results of Residue Study on Soybeans & Cotton: 

Glyphosate). (Compilation; unpublished study received Jun 21, 1977 under 7F1971; 

CDL:096192-A) 

108159 Monsanto Co. (1977) Residue and Metabolism Studies: ?Roundup|. (Compilation; unpublished 

study received Oct 25, 1977 under 524-308; CDL:096398-A) 

108168 Monsanto Co. (1977) Residue Studies and Methods of Analysis for the Use of Glyphosate as a 

Sugarcane Ripener. (Compilation; unpublished study received Aug 30, 1978 under 524-330; 

CDL: 097402-C) 

108175 Monsanto Co. (1979) Residue Studies--Bananas; Olives: ?Roundup|. (Compilation; 

unpublished study received Jun 20, 1979 under 524-308; CDL:098332-A) 

108176 Monsanto Co. (1975) Residue Studies and Methods of Analysis for Pre-emergent Use of 

Glyphosate in Cotton. (Compilation; un- published study received May 20, 1976 under 

6F1798; CDL: 098511-A) 

108177 Monsanto Co. (1976) Roundup: Preplant to Cotton. (Unpublished study received May 20, 

1976 under 6F1798; CDL:098511-B) 

108186 Monsanto Co. (1976) ?Residue Studies and Methods of Analysis for Use of Glyphosate in 

Pome Fruit Orchards|. (Compilation; unpub- lished study received Sep 7, 1976 under 524-308; 

CDL:228995-B) 

108198 Ladd, R. (1973) Report to ...: Meat Residue Study with CP 67573 and CP 50435 in Crossbred 

Swine: IBT No. 651-03920. (Unpub- lished study received Jun 21, 1978 under 524-308; 

prepared by Industrial Bio-Test Laboratories, Inc., submitted by Monsanto Co., Washington, 

DC; CDL:234150-A) 

108199 Ladd, R. (1973) Report to ...: Milk and Meat Residue Study with CP 67573 and CP 50435 in 

Dairy Cattle: IBT No. 651-03775. (Un- published study received Jun 21, 1978 under 524-308; 

prepared by Industrial Bio-Test Laboratories, Inc., submitted by Monsanto Co., Washington, 

DC; CDL:234151-A) 

108203 Cowell, J.; Kramer, R.; Lottman, C.; et al. (1978) Residues in Crops following Spot 

Treatments with Roundup Herbicide: Report No. MSL-0282. Final rept. (Unpublished study 
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18002 Serdy, ? (1976) Market Development Field Data Summary: Experiment No. 96. (Unpublished 

study received Jun 23, 1976 under 524-285; submitted by Monsanto Co., St. Louis, Mo.; 

CDL:224612-N) 

18003 Serdy, ? (1976) Market Development Field Data Summary: Experiment No. 92. (Unpublished 

study received Jun 23, 1976 under 524-285; submitted by Monsanto Co., St. Louis, Mo.; 

CDL:224612-O) 

18004 Serdy, ? (1976) Market Development Field Data Summary: Experiment No. 93. (Unpublished 

study received Jun 23, 1976 under 524-285; submitted by Monsanto Co., St. Louis, Mo.; 

CDL:224612-P) 

18005 Kern, ?; Ryn, ? (1976) Market Development Field Data Summary: Ex- periment No. 1053. 

(Unpublished study received Jun 23, 1976 un- der 524-285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL: 224612-Q) 

18006 Kern, ?; Ryn, ? (1976) Market Development Field Data Summary: Ex- periment No. 1057. 

(Unpublished study received Jun 23, 1976 un- der 524-285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL: 224612-R) 

18007 Kern, ? (1976) Market Development Field Data Summary: Experiment No. 1058. 

(Unpublished study received Jun 23, 1976 under 524- 285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:224612-S) 

18008 Kern, ? (1976) Market Development Field Data Summary: Experiment No. 1059. 

(Unpublished study received Jun 23, 1976 under 524- 285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:224612-T) 

18009 Kern, ? (1976) Market Development Field Data Summary: Experiment No. 1159. 

(Unpublished study received Jun 23, 1976 under 524- 285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:224612-U) 



18010 Kern, ?; Ryn, ? (1976) Market Development Field Data Summary: Ex- periment No. 1198. 

(Unpublished study received Jun 23, 1976 under 524-285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL: 224612-V) 

18011 Kern, ? (1976) Market Development Field Data Summary: Experiment No. 1199. 

(Unpublished study received Jun 23, 1976 under 524- 285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:224612-W) 

18012 Kern, ? (1976) Market Development Field Data Summary: Experiment No. 1207. 

(Unpublished study received Jun 23, 1976 under 524- 285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:224612-X) 

18013 Kern, ? (1976) Market Development Field Data Summary: Experiment No. 5156. 

(Unpublished study received Jun 23, 1976 under 524- 285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:224612-Y) 

18014 Benson, ? (1976) Market Development Field Data Summary: Experiment No. 374. 

(Unpublished study received Jun 23, 1976 under 524- 285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:224612-AA) 

18015 Benson, ? (1976) Market Development Field Data Summary: Experiment No. 2204. 

(Unpublished study received Jun 23, 1976 under 524- 285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:224612-AB) 

18016 Benson, ? (1976) Market Development Field Data Summary: Experiment No. 9469. 

(Unpublished study received Jun 23, 1976 under 524- 285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:224612-AC) 

18017 Barnes, ? (1976) Market Development Field Data Summary: Experiment No. 251. 

(Unpublished study received Jun 23, 1976 under 524- 285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:224612-AD) 

18018 Douds, ? (1976) Market Development Field Data Summary: Experiment No. 260. 

(Unpublished study received Jun 23, 1976 under 524- 285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:224612-AE) 

18064 Chevron Chemical Company (19??) Data Summary: Paraquat + Lasso + Lorox Tank Mix for 

Soybeans Weed Control and Crop Phytotoxicity. (Unpublished study received Aug 8, 1977 

under 239-2186; CDL: 235279-A) 

18068 Addink, S.; Keaton, J.A.; Rogers, W.E.; et al. (1975) Surflan plus Lorox plus Paraquat and 

Surflan plus Metribuzin plus Paraquat Tank-Mix Combinations Surface Applied Postplant for 

Weed Control in Soybeans under No-Till Conditions. (Unpublished study in- cluding 

addendum; experiment nos. SA4-24, SA4-25, SA4-27...; letter dated Mar 6, 1974 from J.A. 

Keaton to J.L. Barrentine, received May 1, 1975 under 1471-96; prepared in cooperation with 

Univ. of Kentucky, Dept. of Agronomy, North Carolina State Univ., Crop Science Dept. and 

Clemson Univ., Ediston Experiment Station, submitted by Elanco Products Co., Div. of Eli 

Lilly and Co., Indianapolis, Ind.; CDL:009797-A) 

18094 Monsanto Company (19??) Field Corn--A Pioneer Hybrid. (Unpublished study received Feb 

11, 1969 under 524-285; CDL:004014-C) 

18114 Monsanto Company (1967) Monsanto Test Plots. (Unpublished study received Feb 11, 1969 

under 524-285; CDL:004014-Y) 

18270 Monsanto Company (19??) Comparability Data Summary: Roundup + Lasso + Atrazine vs. 

Lasso + Atrazine Annual Weed Control. Summary of studies 227765-B through 227765-O. 

(Unpublished study received Jul 13, 1976 under 524-308; CDL:227765-A) 



18271 Serdy, ? (1975) Market Development Field Data Summary: Experiment No. 99. (Unpublished 

study received Jul 13, 1976 under 524-308; submitted by Monsanto Co., St. Louis, Mo.; 

CDL:227765-B) 

18272 Armstrng ?sic|, ? (1976) Market Development Field Data Summary: Ex- periment No. 208. 

(Unpublished study received Jul 13, 1976 un- der 524-308; submitted by Monsanto Co., St. 

Louis, Mo.; CDL: 227765-C) 

18273 Phillips, ? (1975) Market Development Field Data Summary: Experi- ment No. 1587. 

(Unpublished study received Jul 13, 1976 under 524-308; submitted by Monsanto Co., St. 

Louis, Mo.; CDL: 227765-D) 

18274 Tripple, ? (1976) Market Development Field Data Summary: Experiment No. 1773. 

(Unpublished study received Jul 13, 1976 under 524- 308; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:227765-E) 

18275 Armstrng ?sic|, ? (1973) Market Development Field Data Summary: Ex- periment No. 2061. 

(Unpublished study received Jul 13, 1976 un- der 524-308; submitted by Monsanto Co., St. 

Louis, Mo.; CDL: 227765-F) 

18276 Armstrng ?sic|, ? (1973) Market Development Field Data Summary: Ex- periment No. 2062. 

(Unpublished study received Jul 13, 1976 un- der 524-308; submitted by Monsanto Co., St. 

Louis, Mo.; CDL: 227765-G) 

18277 Baird, ? (1973) Market Development Field Data Summary: Experiment No. 2082. 

(Unpublished study received Jul 13, 1976 under 524- 308; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:227765-H) 

18278 Meyer, ? (1976) Market Development Field Data Summary: Experiment No. 13803. 

(Unpublished study received Jul 13, 1976 under 524- 308; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:227765-I) 

18279 Burcalow, ? (1976) Market Development Field Data Summary: Experi- ment No. 1007. 

(Unpublished study received Jul 13, 1976 under 524-308; submitted by Monsanto Co., St. 

Louis, Mo.; CDL: 227765-J) 

18280 Brown, ? (1976) Market Development Field Data Summary: Experiment No. 1435. 

(Unpublished study received Jul 13, 1976 under 524- 308; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:227765-K) 

18281 Phillips, ? (1975) Market Development Field Data Summary: Experi- ment No. 1586. 

(Unpublished study received Jul 13, 1976 under 524-308; submitted by Monsanto Co., St. 

Louis, Mo.; CDL: 227765-L) 

18282 Love, ? (1975) Market Development Field Data Summary: Experiment No. 1775. 

(Unpublished study received Jul 13, 1976 under 524- 308; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:227765-M) 

18283 Sprankle, ? (1974) Market Development Field Data Summary: Experi- ment No. 3015. 

(Unpublished study received Jul 13, 1976 under 524-308; submitted by Monsanto Co., St. 

Louis, Mo.; CDL: 227765-O) 

18476 Monsanto Company (19??) ?Weed Control in Field Corn|. (Unpublished study received Feb 

11, 1969 under 524-285; CDL:004014-BD) 

18483 Monsanto Company (19??) Field Corn--DeKalb XL-45. (Unpublished study received Feb 11, 

1969 under 524-285; CDL:004014-BL) 

18727 Ciba-Geigy Corporation (1976) ?Crop Response and Weed Control with Various Herbicides 

on Corn|. Summary of studies 232201-B through 232201-F, 232201-H through 232201-K, 



232201-M through 232201-Q, 232201-V and 233129-B through 233129-E. (Unpublished 

study received Nov 10, 1977 under 100-EX-59; CDL:232201-A) 

18728 Ferrant, N. (1976) No-Till Field Corn: Test No. 10989d. (Unpub- lished study received Nov 

10, 1977 under 100-EX-59; prepared by Agway, Inc., submitted by Ciba-Geigy Corp., 

Greensboro, N.C.; CDL:232201-K) 

18729 Ferrant, N. (1976) No-Till Field Corn: Test No. 10989c. (Unpublished study received Nov 10, 

1977 under 100-EX-59; prepared by Agway, Inc., submitted by Ciba-Geigy Corp., 

Greensboro, N.C.; CDL:232201-N) 

18755 Campbell, D.J.; Burnette, J.A. (1978) 1977 Dual Soybean Experimental Label Program: 

Treatments of Dual + Lorox + Glyphosate or Dual + Lorox + Paraquat in the Southeast 

Region: Test No. SESH10577. (Unpublished study including test no. SESH10477, received 

Apr 4, 1978 under 100-EX-43; submitted by Ciba-Geigy Corp., Greensboro, N.C.; 

CDL:097021-X) 

18756 Fast, J.D. (1978) 1977 Dual Soybean Experimental Label Program: Treatments of Dual + 

Lorox + Glyphosate or Dual + Lorox + Par- aquat in the West Central Region: Test No. 

WCSH15477. (Unpub- lished study received Apr 4, 1978 under 100-EX-43; submitted by 

Ciba-Geigy Corp., Greensboro, N.C.; CDL:097021-AC) 

18757 Campbell, D.J.; Burnette, J.A. (1978) 1977 Dual Soybean Experimental Label Program: 

Treatments of Dual + Sencor + Glyphosate or Dual + Sencor + Paraquat in the Southeast 

Region: Test No. SESH10577. (Unpublished study including test no. SESH10477, received 

April 4, 1978 under 100-EX-43; submitted by Ciba-Geigy Corp., Greensboro, N.C.; 

CDL:097021-AD) 

18758 Fast, J.D. (1978) 1977 Dual Soybean Experimental Label Program: Treatments of Dual + 

Sencor + Glyphosate or Dual + Sencor + Par- aquat in the West Central Region: Test No. 

WCSH15477. (Unpub- lished study received Apr 4, 1978 under 100-EX-43; submitted by 

Ciba-Geigy Corp., Greensboro, N.C.; CDL:097021-AI) 

20809 Elanco Products Company (1975) Spike^(R)I 80W Tank Mixes for TVC in Noncropland 

Areas. Summary of 234834-B through 234834-AL. (Un- published study including addendum, 

received Aug 24, 1978 under 1471-97; CDL:234834-A) 

20810 Ford, D. (1975) To Determine Herbicidal Efficacy When EL-103 80W and Round-Up 3WS 

Are Applied...for Control of Established John- songrass: Experiment No. DHF3-4. 

(Unpublished study received Aug 24, 1978 under 1471-97; submitted by Elanco Products Co., 

Div. of Eli Lilly and Co., Indianapolis, Ind.; CDL:234834-B) 

20811 Ford, D. (1975) To Determine Herbicidal Efficacy When Spike 80W and Roundup 3WS Are 

Applied...for Control of Established Johnson- grass: Experiment No. DHF3-18. (Unpublished 

study received Aug 24, 1978 under 1471-97; submitted by Elanco Products Co., Div. of Eli 

Lilly and Co., Indianapolis, Ind.; CDL:234834-C) 

20812 Ford, D. (1975) To Determine Herbicidal Efficacy When Spike 80W and Roundup 3WS Are 

Applied...for Control of Established Johnsongrass: Experiment No. DHF3-21. (Unpublished 

study received Aug 24, 1978 under 1471-97; submitted by Elanco Products Co., Div. of Eli 

Lilly and Co., Indianapolis, Ind.; CDL:234834-D) 

20813 Lade, D. (1975) To Determine Herbicidal Efficacy When Tank Mixed Combinations of Spike 

+ Roundup Are Used as an Over the Top Spray to Existing Vegetation: Experiment No. 

DHL3-9. (Unpub- lished study received Aug 24, 1978 under 1471-97; submitted by Elanco 

Products Co., Div. of Eli Lilly and Co., Indianapolis, Ind.; CDL:234834-E) 

20814 Walker, H. (1975) To Determine Herbicidal Efficacy When EL-103 and Surflan Are 

Applied...for Total Vegetation Control along Highway Guardrails: Experiment No. RHW3-10. 



(Unpublished study received Aug 24, 1978 under 1471-97; submitted by Elanco Products Co., 

Div. of Eli Lilly and Co., Indianapolis, Ind.; CDL:234834-F) 

20815 Rogers, W.; Erholm, W. (1975) To Determine Herbicidal Properties and Duration of Weed 

Control When Spike 80W Is Applied...to Existing Vegetation in an Abandoned Field: 

Experiment No. WER3- 9. (Unpublished study received Aug 24, 1978 under 1471-97; sub- 

mitted by Elanco Products Co., Div. of Eli Lilly and Co., Indi- anapolis, Ind.; CDL:234834-G) 

20816 Johnson, G.B.; Walker, J.C. (1973) Research Data Record--Herbicide: Experiment No. BN # 

1. (Unpublished study received Aug 24, 1978 under 1471-97; submitted by Elanco Products 

Co., Div. of Eli Lilly and Co., Indianapolis, Ind.; CDL:234834-H) 

20817 Johnson, G.B.; Walker, J.C. (1973) Research Data Record--Herbicide: Experiment No. BN # 

2. (Unpublished study received Aug 24, 1978 under 1471-97; submitted by Elanco Products 

Co., Div. of Eli Lilly and Co., Indianapolis, Ind.; CDL:234834-I) 

20818 Nathon, T.A.; Mechan, J. (1973) ?Research Data Record--Herbicides|: Experiment No. L&N. 

(Unpublished study received Aug 24, 1978 under 1471-97; prepared in cooperation with R.H. 

Bogle Co., sub- mitted by Elanco Products Co., Div. of Eli Lilly and Co., Indi- anapolis, Ind.; 

CDL:234834-J) 

20819 Armstrng ?sic|, ? (1974) Market Development Field Data Summary: Experiment No. 4452. 

(Unpublished study received Aug 24, 1978 under 1471-97; prepared by Monsanto Commercial 

Products Co., submitted by Elanco Products Co., Div. of Eli Lilly and Co., In- dianapolis, Ind; 

CDL:234834-K) 

20820 Homesley, ? (1974) Market Development Field Data Summary: Experi- ment No. 2750. 

(Unpublished study received Aug 24, 1978 under 1471-97; prepared by Monsanto Commercial 

Products Co., submitted by Elanco Products Co., Div. of Eli Lilly and Co., Indianapolis, Ind.; 

CDL:234834-L) 

20821 Timmons, ? (1974) Market Development Field Data Summary: Experiment No. 2977. 

(Unpublished study received Aug 24, 1978 under 1471- 97; prepared by Monsanto 

Commercial Products Co., submitted by Elanco Products Co., Div. of Eli Lilly and Co., 

Indianapolis, Ind.; CDL:234834-M) 

20822 Reynolds, ? (1974) Market Development Field Data Summary: Experiment No. 2877. 

(Unpublished study received Aug 24, 1978 under 1471-97; prepared by Monsanto Commercial 

Products Co., submitted by Elanco Products Co., Div. of Eli Lilly and Co., Indianapolis, Ind.; 

CDL:234834-N) 

20823 Mechan, ? (1974) Market Development Field Data Summary: Experiment No. 2644. 

(Unpublished study received Aug 24, 1978 under 1471- 97; prepared by Monsanto 

Commercial Products Co., submitted by Elanco Products Co., Div. of Eli Lilly and Co., 

Indianapolis, Ind.; CDL:234834-O) 

20824 Derting, ? (1974) Market Development Field Data Summary: Experiment No. 2518. 

(Unpublished study received Aug 24, 1978 under 1471- 97; prepared by Monsanto 

Commercial Products Co., submitted by Elanco Products Co., Div. of Eli Lilly and Co., 

Indianapolis, Ind.; CDL:234834-P) 

20833 Walker, J.C. (1974) Industrial Weed and Brush Control Data: Experiment No. IA # 1. 

(Unpublished study received Aug 24, 1978 under 1471-97; submitted by Elanco Products Co., 

Div. of Eli Lilly and Co., Indianapolis, Ind.; CDL:234834-Y) 

20837 Johnson, G.B.; Carter, D.; Brock, R.; et al. (1975) Industrial Weed and Brush Control Data: 

Experiment No. MS # 1. (Unpublished study received Aug 24, 1978 under 1471-97; submitted 

by Elanco Products Co., Div. of Eli Lilly and Co., Indianapolis, Ind.; CDL:234834-AC) 



21655 Ryker, R.A. (1979) Western Forest Tree Nursery Herbicide Study, Rocky Mountain--Great 

Basin Segment: Progress Report for 1978. (Unpublished study received Sep 18, 1979 under 

CO 79/26; pre- pared by U.S. Forest Service, Intermountain Forest and Range Experiment 

Station, submitted by Mobil Chemical Co., Richmond, Va.; CDL:241002-D) 

22584 Monsanto Company (1979) Overview of Acute Toxicity Studies. Summa- ry of studies 

241291-B through 241291-P. (Unpublished study re- ceived Oct 16, 1979 under 524-96; 

CDL:241291-A) 

22974 Monsanto Company (19??) Reasonable Grounds in Support of the Re- quest: ?Lasso|. 

(Unpublished study received Aug 12, 1977 under 524-285; CDL:232803-B) 

23002 Althaus, R.E.; Williams, J.; Frost, K.R.; et al. (1968) Reasonable Grounds in Support of the 

Petition: ?Lasso|. (Unpublished study received Dec 20, 1968 under 524-287; prepared in 

cooperation with Gandy Co., submitted by Monsanto Co., Washington, D.C.; CDL:004026-F) 

23031 Freeman, C.R.; Kensler, D.L., Jr.; Ross, M.A.; et al. (1975) Paraquat CL + Lasso + Sencor 50: 

Weed Control in No Till Soybeans: Summary of Performance Trials and Justification for 

Label Claims. (Unpublished study received Jul 2, 1975 under 239-2186; prepared in 

cooperation with Purdue Univ. and others, submitted by Chevron Chemical Co., Richmond, 

Calif.; CDL:223346-B) 

23269 Monsanto Company (19??) Reasonable Grounds in Support of the Re- quest: ?Roundup plus 

Lasso plus Princep|. (Unpublished study received Dec 19, 1977 under 524-285; CDL:232519-

C) 

23270 Monsanto Company (1976) The Comparison of the Preemergence Annual Weed Control of 

Roundup plus Lasso plus Simazine Compared to Lasso plus Simazine. (Unpublished study 

received Dec 19, 1977 under 524-285; CDL:232519-D) 

23271 Monsanto Company (1976) Summary and Conclusions. (Unpublished study received Dec 19, 

1977 under 524-285; CDL:232519-E) 

23337 Monsanto Company (19??) Reasonable Grounds in Support of the Request. (Unpublished 

study received Dec 19, 1977 under 524-308; CDL:232518-C) 

23338 Wu, ?; Meyer, ?; Nfthertn, ?; et al. (1976) The Comparison of the Preemergence Annual Weed 

Control of Roundup plus Atrazine plus Simazine Compared to Atrazine plus Simazine. 

(Unpublished study received Dec 19, 1977 under 524-308; submitted by Monsanto Co., 

Washington, D.C.; CDL:232518-D) 

23351 Collins, H.A.; Taylor, J.B.; Riddell, D.; et al. (1978) Biological Research Report on Herbicide 

Efficacy and Crop Safety. (Unpub- lished study received Mar 9, 1978 under 100-437; 

submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:233010-A) 

23640 Serdy, F.S.; Conkin, R.A.; Hannah, L.H.; et al. (1978) Summary of Efficacy Data. 

(Unpublished study received May 23, 1978 under KS 78/6; prepared in cooperation with 

Colorado State Univ., sub- mitted by state of Kansas for Monsanto Co., Washington, D.C.; 

CDL:236564-A) 

23643 Serdy, F.S.; Conkin, R.A.; Street, R.W.; et al. (1979) Summary and Conclusions. 

(Unpublished study received Jun 11, 1979 under 524-EX-37; submitted by Monsanto Co., 

Washington, D.C.; CDL: 238589-A) 

23644 Monsanto Company (1978) Effectiveness Data. (Unpublished study re- ceived Dec 27, 1978 

under 524-329; CDL:237706-D) 

24504 Monsanto Company (19??) Reasonable Grounds in Support of the Request: (Tank Mix of 

Roundup plus Lasso plus Sencor or Lexone on Soybeans). (Unpublished study received Jan 

16, 1978 under 524-285; CDL:232680-C) 



25406 Hiddelson (sic), L.; Higgins, E.R.; Saario, C.A.; et al. (1974) Princep(R)4L Herbicide for 

Apples, Grapes, Grapefruit, Lemons, Oranges, and Noncrop Land: Efficacy and Crop Safety 

Summary (1972 and 1973). (Unpublished study received Jul 9, 1974 under 100-526; submitted 

by Ciba-Geigy Corp., Greensboro, N.C.; CDL: 023042-A) 

26474 Monsanto Company (1972) Data Index for the Use of Roundup in Corn, Cotton, Soybeans and 

Wheat. Summary of studies 093848-B through 093848-F. (Unpublished study received on 

unknown date under 4G1444; CDL:093848-A) 

26475 Andrews, ?; Barnes, ?; Homesley, ?; et al. (1973) ?Efficacy Study on Corn|: Experiment No. 

171. (Unpublished study including ex- periment nos. 954, 1185, 582..., received on unknown 

date under 4G1444; prepared in cooperation with Univ. of Kentucky, Agronomy Dept., 

submitted by Monsanto Co., Washington, D.C.; CDL: 093848-B) 

26477 Andrews, ?; Frost, ?; Coxwell, ?; et al. (1973) ?Efficacy Study on Cotton|: Experiment No. 

172. (Unpublished study including ex- periment nos. 1152 and 324, received on unknown date 

under 4G1444; submitted by Monsanto Co., Washington, D.C.; CDL: 093848-D) 

26478 Homesley, ?; Hill, L.V.; Brown, ?; et al. (1973) ?Efficacy Study on Wheat|: Experiment No. 

1165. (Unpublished study including re- port no. 73-1, experiment nos. 1128, 1645..., received 

on unknown date under 4G1444, prepared in cooperation with North- western State College, 

submitted by Monsanto Co., Washington, D.C.; CDL:093848-E) 

26479 Reynolds, ? (1973) ?Efficacy Study on Oats|: Experiment No. 1491. (Unpublished study 

received on unknown date under 4G1444; sub- mitted by Monsanto Co., Washington, D.C.; 

CDL:093848-F) 

26480 Kirby, M.; Santelmann, P.W.; Eastin, E.F.; et al. (1972) ?Efficacy Study on Grasses|. 

(Unpublished study including experiment nos. SI-9, BI-2, SH-9...and published data, received 

on unknown date under 4G1444; prepared in cooperation with Oklahoma State Univ. and 

others, submitted by Monsanto Cco., Washington, D.C.; CDL: 093848-G) 

26481 Monsanto Company (19??) Summary and Conclusions: ?Roundup|. (Un- published study 

received on unknown date under 4G1444; CDL: 093848-H) 

26482 Monsanto Company (19??) Full Reports and Data of Investigations Made on the Safety of the 

Product to Fish and Wildlife: ?Round- up|. Summary of studies 093848-J through 093848-R. 

(Unpub- lished study received on unknown date under 4G1444; CDL: 093848-I) 

26487 Sleight, B.H., III (1973) Exposure of Fish to 14C-Roundup^(TM)I: Accumulation, 

Distribution, and Elimination of 14C-Residues. Includes two methods dated Sep 1973. 

(Unpublished study re- ceived on unknown date under 4G1444; prepared by Bionomics, Inc., 

submitted by Monsanto Co., Washington, D.C.; CDL:093848-N) 

26488 Kennedy, G. (1972) Report to Monsanto Company: Residue Study with CP67573 in Bobwhite 

Quail following Oral Administration: IBT No. E1753. (Unpublished study received on 

unknown date under 4G1444; prepared by Industrial Bio-Test Laboratories, Inc., submitted by 

Monsanto Co., Washington, D.C.; CDL:093848-P) 

26489 Fraser, W.D.; Jenkins, G. (1972) The Acute Contact and Oral Toxicities of CP67573 and 

Mon2139 to Worker Honey Bees. (Unpublished study received on unknown date under 

4G1444; prepared by Huntingdon Research Centre, submitted by Monsanto Co., Washington, 

D.C.; CDL:093848-R) 

26828 Dittmer, R.L.; Otto, F.J.; Harris, C.B.; et al. (1979) Data Supporting the Use of Krenite S in 

Noncrop Areas. (Unpublished study received Dec 13, 1979 under 352-395; prepared in 

cooperation with North Pine Coop and others, submitted by E.I. du Pont de Nemours & Co., 

Inc., Wilmington, Del.; CDL:241515-G) 



27028 Kern, C. (1979) ?Residue Report|: AG-A 5079 XII. (Unpublished study received Dec 10, 1979 

under 100-583; submitted by Ciba- Geigy Corp., Greensboro, N.C.; CDL:241649-N) 

27604 Benson, ? (1976) Market Development Field Data Summary: Experiment No. 377. 

(Unpublished study received Jun 23, 1976 under 524- 285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:224612-AH) 

27605 Benson, ? (1976) Market Development Field Data Summary: Experiment No. 2205. 

(Unpublished study received Jun 23, 1976 under 524- 285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:224612-AJ) 

27606 Donnally ?sic|, ? (1976) Market Development Field Data Summary: Ex- periment No. 728. 

(Unpublished study received Jun 23, 1976 un- der 524-285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL: 224612-AR) 

27607 Donalley (sic), ? (1976) Market Development Field Data Summary: Experiment No. 729. 

(Unpublished study received Jun 23, 1976 un- der 524-285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL: 224612-AS) 

27608 Donalley (sic), ? (1976) Market Development Field Data Summary: Experiment No. 720. 

(Unpublished study received Jun 23, 1976 under 524-285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL: 224612-BG) 

27610 Benson, ? (1976) Market Development Field Data Summary: Experiment No. 373. 

(Unpublished study received Jun 23, 1976 under 524- 285; submitted by Monsanto Co., St. 

Louis, Mo.; CDL:224612-Z) 

28382 Fawcett, R.S.; West, J.A. (1978) [Weed Control in Corn]. (Unpublished study received Sep 27, 

1979 under KS 79-15; prepared by Iowa State Univ., Agriculture and Home Economics 

Experiment Sta- tion, Cooperative Extension Service, submitted by Velsicol Chemical Corp., 

Chicago, Ill.; CDL:241061-D) 

28856 Monsanto Company (19??) Reasonable Grounds in Support of the Re- quest: ?Roundup|. 

(Unpublished study received Feb 22, 1980 un- der 524-308; CDL:099306-E) 

29331 Brown, ?; Caulder, ?; Spurrier, ?; et al. (1974) Control of Bermudagrass with Roundup. 

(Unpublished study received Mar 26, 1975 under 524-308; submitted by Monsanto Co., 

Washington, D.C.; CDL: 028429-A) 

29332 Heikes, E.; Reynolds, ?; Barnes, ?; et al. (1973) Control of Canada Thistle with Roundup. 

(Unpublished study received Mar 26, 1975 under 524-308; prepared in cooperation with 

Colorado State Univ. and South Dakota State Univ., submitted by Monsanto Co., Wash- 

ington, D.C.; CDL:028429-B) 

29333 Caulder, ?; Barnes, ?; Baird, D.D.; et al. (1974) ?Efficacy Data for Roundup on Weeds|. 

(Unpublished study received Mar 26, 1975 under 524-308; prepared in cooperation with 

Cornell Univ., New York State Agricultural Experiment Station, Dept. of Pomology and 
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Requirements: Incident Report Concerning Adverse Effect of Roundup Herbicide on Humans. 

Transmittal of 5 p. 

42070901 Weppelman, R. (1991) Letter Sent to Office of Pesticide Program dated October 28, 1991: 

?Concerning individual who may have drunk approximately one-half pint Roundup Herbicide|. 

Prepared by Monsanto Agricultural Co. 5 p. 

42071000 Monsanto Agricultural Co. (1991) Submission of Data To Support Section 6(a)(2) FIFRA 

Requirements: Incident Report Concerning Adverse Effects of Roundup Herbicide. 

Transmittal of 1 study. 

42071001 Weppelman, R. (1991) Letter Sent to Office of Pesticide Programs dated October 28, 1991: 

?Concerning alleged adverse reaction resulting from the use of Roundup|. Prepared by 

Monsanto Agri- cultural Co. 3 p. 

42071100 Monsanto Agricultural Co. (1991) Submission of Data To Support Section 6(a)(2) FIFRA 

Requirements: Incident Report Concerning Adverse Effects of Greensweep Weed and Feed on 

Humans. Trans- mittal of 1 study. 

42071101 Weppelman, R. (1991) Letter Sent to Office of Pesticide Programs dated October 28, 1991: 

(Concerning an apparent allergic reaction which might have resulted from exposure to 

Greensweep Weed and Feed). Prepared by Monsanto Agricultural Co. 4 p. 

42071300 Monsanto Agricultural Co. (1991) Submission of Data To Support Section 6(a)(2) FIFRA 

Requirements: Incident Report Concerning Adverse Effects of Herbicide Products on 

Domestic Animals. Transmittal of 1 study. 

42071301 Weppelman, R. (1991) Letter Sent to Office of Pesticide Programs dated October 28, 1991: 

?Concerning 31 incidents in which domes- ticated animals were alleged to have been exposed 

to one or more of Roundup, Greensweep Products, and Lasso Herbicides|. Pre- pared by 

Monsanto Agricultural Co. 24 p. 

42126700 Monsanto Ag. Co. (1991) Submission of an incident report accorded FIFRA 6(a)(2) involving 

Accord herbicide (glyphosate). Transmittal of 1 study. 

42126701 Weppelman, R. (1991) Letter Sent to Office of Pesticide Programs, DP Desk dated December 

9, 1991: ?Human exposure report for Accord Herbicide|. Prepared by Monsanto Agricultural 

Co. 1 p. 

42126800 Monsanto Ag. Co. (1991) Submission of an imncident report accorded FIFRA 6(a)(2) status 

involving Roundup herbicide (glyphosate). Transmittal of 1 study. 

42126801 Weppelman, R. (1991) Letter Sent to Office of Pesticide Programs, DP Desk dated December 

9, 1991: ?Human Exposure Report for Roundup Herbicide|. Prepared by Monsanto 

Agricultural Co. 1 p. 



42126900 Monsanto Agricultural Co. (1991) Submission of Section 6(a)(2) Data to Support Human 

Incident Report for Roundup L&G Grass & Weed Killer. Transmittal of 1 study. 

42126901 Weppelman, R. (1991) Letter Sent to Office of Pesticide Programs, DP Desk dated December 

9, 1991: ?Human incident report for Roundup L&G Grass & Weed Killer|. Prepared by 

Monsanto Agricul- tural Co. 1 p. 

42127100 Monsanto Agricultural Co. (1991) Submission of Section 6(a)(2) Data to Support Aerial Drift 

Incident Reports on Roundup. Transmittal of 1 study. 

42127101 Weppelman, R. (1991) Letter Sent to Office of Pesticide Programs, DP Desk dated December 

9, 1991: ?Summaries of 65 aerial drift incidents|. Prepared by Monsanto Agricultural Co. 66 p. 

42155300 Monsanto Agricultural Co. (1992) Submission of residue chemistry data in support of 

registration of Roundup herbicide applied preharvest to tree nuts. Transmittal of 2 studies. 

42190600 Monsanto Agricultural Co. (1992) Submission of Data To Support Information which may or 

may not be Required Under FIFRA 6(A)(2) for Roundup L&G Herbicide: Human Exposure 

Study. Trans- mittal of 1 study. 

42190601 Weppelman, R. (1992) Letter sent to Office of Pesticide Programs dated January 31, 1992: 

?Concerning two individuals allegation that they experienced a rash as a result of exposure to 

Roundup L&G Herbicide|. Prepared by Monsanto Agric. Co. 1 p. 

42190800 Monsanto Agricultural Co. (1992) Submission of Data To Support Information which may or 

may not be Required Under FIFRA 6(a)(2) for Roundup Herbicide: Human Exposure Study. 

Trans- mittal of 1 study. 

42190801 Weppelman, R. (1992) Letter sent to Office of Pesticide Programs dated January 31, 1992: 

?Concerning a person's allegation that he developed T cell lymphoma as a result of exposure to 

Roundup and to numerous other pesticides not manufactured by Monsanto. Prepared by 

Monsanto Agric. Co. 1 p. 

42191100 Monsanto Agricultural Co. (1992) Submission of Data To Support Information which may or 

may not be Required Under FIFRA 6(a)(2) for Ropundup Herbicide: Human Exposure Study. 

Trans- mittal of 1 study. 

42191101 Weppelman, R. (1992) Letter sent to Office of Pesticide Programs dated Jan 31, 1992: 

^Concerning allegations that an individual died as a result of exposure to Roundup. Prepared 

by Monsanto Agricultural Co. 1 p. 

42191200 Monsanto Agricultural Co. (1992) Submission of Data To Support Information which may or 

may not be Required Under FIFRA 6(a)(2) for Roundup L&G Herbicide: Human Exposure 

Incident Report. Transmittal of 1 study. 

42191201 Weppelman, R. (1992) Letter sent to Office of Pesticide Programs dated January 31, 1992: 

(Concerning an individual's allegation that he experienced unspecified injuries as a result of 

exposure to Roundup L&G). Prepared by Monsanto Agric. Co. 1 p. 

42247800 Anon. (1992) Submission of Section 6(a)(2) Incident Report for Unnamed pesticide. 

Transmittal of 1 study. 

42247801 Anon. (1992) Letter Sent to C. Brassard dated 1992: ?From an anonymous source reporting an 

incident of severe bloating of deer on Dalton utilities property|. 1 p. 

42266700 Monsanto Agricultural Co. (1992) Submission of Information Under FIFRA 6(A)(2) for 

Roundup Quik Stik. Transmittal of 1 study. 

42266701 Weppelman, R. (1992) Letter Sent to Office of Pesticide Programs dated April 2, 1992: 

?Concerning employee reaction associated with manufacture of Roundup Quik Stik|. Prepared 

by Monsanto Agric., Co. 1 p. 



42305500 Texas Dept. of Agriculture (1992) Submission of a Report of the Investigation of a Complaint 

of Adverse Effects of Garlon 3A and Rodeo on Horses and Property in Accordance with 

FIFRA 6(a)2 Requirements. Transmittal of 1 study. 

42305501 Texas Dept. of Agriculture (1992) Report of an Investigation Concerning Alleged Adverse 

Effects of Garlon 3A and Rodeo on Horses and Property: Lab Project Number: 10-91-0075. 

Unpublished study. 31 p. 

42312800 Monsanto Agricultural Co. (1992) Submission of residue data in support of the tolerance 

petition for Glyphosate. Transmittal of 4 studies. 

42312801 Dirks, R.; Mestdagh, P.; Reding, M. (1992) Glyphosate Residues in Roundup Herbicide 

Preharvest-Treated Cereals, Rapeseed, Beans, Peas, Grass, Hay, and Silage: European Field 

Trials 1978-1984: Part A: Lab Project Number: 1092. Unpublished study prepared by 

Monsanto Agricultural Co. 59 p. 

42312802 Dirks, R.; Mestdagh, P; Reding, M. (1992) Glyphosate Residues in Roundup Herbicide 

Preharvest-Treated Cereals, Rapeseed, Beans, Peas, Grass, Hay, and Silage: European Field 

Trials 1978-1984: Part B: Lab Project Number: 1092. Unpublished study prepared by 

Monsanto Agricultural Co. 402 p. 

42317200 Monsanto Corp. (1992) Submission of spray drift reports involving Roundup and Accord 

herbicides. Data received under FIFRA 6(a)(2) status. Transmittal of 1 study. 

42317201 Weppelman, R. (1992) Letter Sent to OPP dated May 5, 1992 from Roger Weppelman 

providing summaries of twenty aerial drift incidents involving Roundup and Accord 

herbicides. 5 p. 

42317300 Monsanto Corp. (1992) Submission of crop damage reports involving Roundup Herbicide and 

Greensweep Weed and Feed. Data received under FIFRA 6(A)(2) status. Transmittal of 1 

study. 

42317301 Weppelman, R. (1992) Letter Sent to OPP from Roger Weppelman dated May 5, 1992 

providing summaries of three crop damage incidents involving Roundup Herbicide and 

Greensweep Weed and Feed. 2 p. 

42372500 Monsanto Comp. (1992) Submission of Environmental Fate Data in Support of Reregistration 

for Glyphosate. Transmittal of 5 Studies. 

42383200 Monsanto Ag Co. (1992) Submission of environmental fate data to support the registration of 

Glyphospate. Transmittal of 1 study. 

42394000 ICI Americas Inc. (1992) Submission of Data To Support Registration of Touchdown 

Concentrate Herbicide: Plant Metabolism and Residue Chemistry Studies. Transmittal of 2 

studies. 

42398400 Monsanto Co. (1992) Submission of residue data in support of the registration standard for 

Glyphosate. Transmittal of 1 study. 

42405800 Chevron Chemical Co. (1992) Submission of toxicity data in support of the registration of 

Kleenup Grass & Weed Killer. Transmittal of 1 study. 

42441900 ICI Americas Inc. (1990) Submittal of supplementry magnitude of residue data in support of 

Touchdown Concentrate Herbicide registration. Transmittal of 1 study. 

42451200 ICI Americas, Inc. (1992) Submission of residue data to support the registration of Touchdown 

herbicide for citrus. Transmittal of 1 study. 

42594400 Monsanto (1992) Submission of toxicity data in support of FIFRA 6(a)(2) requirements for 

MON 2139. Transmittal of 1 study. 



42594401 Weppelman, R. (1992) Letter Sent to Office of Pesticide Programs dated Dec. 15, 1992 

concerning unaudited data tables from an ocular irritation study on MON 2139. Prepared by 

Monsanto. 8 p. 

42607500 Monsanto Agricultural Co. (1992) Submission of environmental fate data in support of the 

registration standard for Glyphosate (Roundup Herbicide). Transmittal of 1 study. 

42765000 Monsanto Co. (1993) Submission of environmental fate and residue data in support of the 

registration standard for glyphosate. Transmittal of 2 studies. 

42848700 Zeneca Ag Products (1993) Submission of residue data in support of tolerance petition for 

Touchdown Herbicide. Transmittal of 4 studies. 

42848701 Rhodes, M. (1993) Glyphosate-trimesium Residue Chemistry Regulatory Summary and 

Support for Proposed Tolerances: Stone Fruit Group. Unpublished study prepared by Zeneca, 

Inc. 21 p. 

42937700 Zeneca Inc. (1993) Submission of Residue Data in Response to the Environmental Fate 

Review of Terrestrial Field Dissipation Data Supporting Pesticide Petition Nos. 1H5606 

(Grapes), 1F3950 (Grapes), OF3860 (Soybeans), and Of3890 (Citrus) for Touchdown 4LC 

and Concentrate. Transmittal of 2 studies. 

42963400 Monsanto, The Agricultural Group (1993) Submission of Environmental Fate Data in Support 

of Roundup Herbicide FIFRA 6(a)(2) Requirements. Transmittal of 1 study. 

42968100 Monsanto Co. (1993) Submission of Efficacy Data in Support of Registration Amendment of 

Roundup L&G Ready-to-Use Fast Acting Formula Grass & Weed Killer. Transmittal of 1 

Study. 

42968101 Cline, M. (1992) One Shot-That's All It Takes..Roundup: Technical Performance of Roundup 

L&G Ready-to-Use. Unpublished study prepared by Monsanto Co. 21 p. 

42977600 Zeneca Ag Products (1993) Submission of Toxicology Data in Support of Registration and 

Requested Tolerance for Touchdown Herbicide; Concentrate; 4LC Herbicide. Transmittal of 2 

studies. 

43003300 Zeneca Inc. (1993) Submission of Acute Toxicity Data in Support of Tolerance Petitions for 

TOUCHDOWN Herbicides. Transmittal of 1 Study. 

43019700 Zeneca Ag Products (1993) Submission of supplemental residue data in response to EPA 

review of pesticide petition and registration for Touchdown Herbicide. Transmittal of 1 study. 

43020900 Monsanto Co. (1993) Submission of Product Chemistry and Acute Toxicology Data in 

Support of Registration of MON 65005 Herbicide. Transmittal of 4 Studies. 

43029100 Monsanto Co. (1993) Submission of product chemistry data in support of registration for 

MON-8750 Herbicide. Transmittal of 1 study. 

43035900 Monsanto (1993) Submission of Acute Toxicology Data in Support of Application for 

Registration of MON 65005 Herbicide. Transmittal of 3 Studies. 

43038100 Monsanto Co. (1993) Submission of product chemistry (storage stability) data in support of 

registration for MON 14420 Herbicide. Transmittal of 1 study. 

43049300 Monsanto Co. (1993) Submission of product chemistry and toxicity data in support of 

registration for MON-60696 Herbicide (glyphosate). Transmittal of 7 studies. 

43049304 Bechtel, C. (1993) Aerosol Generation and Particle-Size Destribution of MON 60696 

Herbicide: Lab Project Number: EHL/93054: ML/93/130: RD/1195. Unpublished study 

prepared by The Agricultural Group Monsanto Co. 29 p. 



43077000 Monsanto Co. (1993) Submittal of Residue Data and Analytical Methods in Support of a 

Petition for Tolerances of Glyphosate. Transmittal of 1 study. 

43084400 Monsanto, The Agriculture Group (1994) Submission of pesticide effects on non-target 

animals data in support of FIFRA 6(a)(2) requirements for glyphosate. Transmittal of 1 study. 

43084401 Springett, J.; Gray, R. (1993) Effect of Repeated Low Doses of Biocides on Aporrectodea 

caliginosa in Laboratory Culture: Poster Paper. Unpublished study prepared by Levin 

Horticultural Research Centre. 15 p. 

43085200 Monsanto, The Agriculture Group (1994) Submission of toxicology data in support of FIFRA 

6(a)(2) requirements for glyphosate. Transmittal of 1 study. 

43085201 Maigret, P. (1992) Intoxication par Une Preparation Herbicide Contenant du Glyphosate: 

Roundup: These pour le Doctorat en Medecine. Unpublished study prepared by Universite 

Paris 7. 201 p. 

43088700 Monsanto Co. (1994) Submittal of Hazard to Non-target Plants Data in Support of Registration 

Standard of Glyphosate. Transmittal of 1 study. 

43132300 Zeneca Ag Products (1994) Submittal of Neurotoxicity Data in Support of Registration of 

Touchdown Herbicides (glyphosate-trimesium) and Tolerance Petition. Transmittal of 1 study. 

43147600 Monsanto Co. (1994) Submission of toxicology data in support of FIFRA 6(a)(2) requirements 

for glyphosate ammonium salt. Transmittal of 1 study. 

43147601 The Institute of Environmental Toxicology (1992) Ammonium Salt of Glyphosate (MON-

8750): General Pharmacological Study: Final Report: Lab Project Number: 90-0149: ET-92-

15. Unpublished study. 85 p. 

43151200 Zeneca Inc. (1994) Submittal of Toxicity Data in Support of Registration of Touchdown 

Products. Transmittal of 2 studies. 

43155000 Monsanto Co. (1994) Submission of residue data in support of FIFRA 6(a)(2) requirements for 

Roundup Herbicide. Transmittal of 1 study. 

43155001 Schuette, S. (1994) Letter Sent to R. Taylor dated March 7, 1994: Inadvertent Harvest of 

Treated Residue Samples: (Roundup Herbicide used in field test on corn). Prepared by 

Monsanto Co. 2 p. 

43165800 Zeneca Ag Products (1994) Submittal of Residue Chemistry Data in Support of Petition for 

Tolerance for the Nut Crop Group (except Almonds) for Touchdown Herbicide. Transmittal of 

2 studies. 

43172900 The Solaris Group. (1994) Submittal of Product Chemistry Data in Support of Registration of 

Kleeraway Concentrated Weed & Grass Killer. Transmittal of 1 study. 

43226800 Monsanto Agricultural Group. (1994) Submission of toxicity data in support of the FIFRA 

6(a)(2) requirement for glyphosate. Transmittal of 1 study. 

43226801 Weppelman, R. (1994) Letter Sent to Office of Pesticide Programs dated 5/9/94: (English 

translation of doctoral thesis summarizing various human reactions to glyphosate). Prepared 

by Monsanto Agricultural Group. 14 p. 

43260400 Monsanto Co. (1994) Submission of Residue Chemistry Data for Roundup Herbicide in 

Support of Registration. Transmittal of 3 studies. 

43273600 ZENECA Inc. (1994) Submission of Metabolism and Residue Chemistry Data for Touchdown 

Herbicide in Support of Registration. Transmittal of 11 studies. 



43289100 Zeneca Ag Products (1994) Submission of Residue and Metabolism Data in Support of 

Tolerance Petition in Corn for Glyphosate- Trimesium. Transmittal of 2 Studies. 

43289101 Rhodes, M. (1994) Glyphosate-Trimesium Response to Chemistry Branch I-Tolerance Support 

Review Dated September 30, 1992 Proposed Tolerances: Corn Grain, Forage, and Fodder. 

Unpublished study prepared by Zeneca, Inc. 32 p. 

43315700 Monsanto Co. (1994) Submission of Residue Data in Response to EPA's Letter of June 20, 

1991 Requesting Alternate Data from Non-Craven Laboratories Sources. Transmittal of 3 

studies. 

43330600 Monsanto Co. (1994) Submission of residue data in support of registration of Roundup 

Herbicide (glyphosate). Transmittal of 1 study. 

43334700 Monsanto Co. (1994) Submission of supplemental toxicology data on aminomethyl 

phosphonic acid (metabolite of glyphosate) in support of glyphosate registration standard. 

Transmittal of 16 studies. 

43334703 Holland, M. (1991) Results of the Stability Analyses of AMPA (aminomethyl phosphonic 

acid) Test Material Used in a 90-Day Dog Study at WIL Laboratories (WI-90-354): Lab 

Project Number: ML/90/369: 90163: 1251. Unpublished study prepared by Monsanto 

Environmental Health Lab. 19 p. 

43334706 Holland, M. (1990) Results of the Analyses of Corn Oil Samples From WIL Research 

Laboratories for AMPA (aminomethyl phosphonic acid): Lab Project Number: ML/90/290: 

90164: 1251. Unpublished study prepared by Monsanto Environmental Health Lab. 18 p. 

43334712 Schermes, S.; McCune, K. (1990) Results of the Analyses of Avian Diet Samples for AMPA 

(aminomethyl phosphonic acid): Lab Project Number: 90186: ML/90/400: 1251. Unpublished 

study prepared by Monsanto Environmental Health Lab. 24 p. 

43342000 Monsanto Co. (1994) Submission of residue data in support of petitions for Glyphosate and as 

alternate to Craven Labs generated data. Transmittal of 2 studies. 

43394400 Lundal Associates, Inc. (1994) Submission of product chemistry data in support of registration 

for Doomsday. Transmittal of 1 study. 

43397000 Zeneca Ag Products (1994) Submission of residue data in support of registration of 

TOUCHDOWN Herbicide and tolerance petition. Transmittal of 4 studies. 

43404900 Monsanto Co. (1994) Submission of product chemistry and toxicology data in support of RED 

for glyphosate. Transmittal of 4 studies. 

43419800 Zeneca, Inc. (1992) Submittal of Residue Data in Support of Tolerance Petition for 

Touchdown Herbicide Containing Glyphosate-trimesium as Trimethylsulfonium Salt. 

Transmittal of 1 Study. 

43420200 The SOLARIS Group (1994) Submission of Product Chemistry Data in Support of Glyphosate 

Reregistration Eligibility Document. Transmittal of 1 Study. 

43420300 The SOLARIS Group (1994) Submission of Product Chemistry Data in Support of 

Reregistration Eligibility Document for Glyphosate. Transmittal of 1 Study. 

43420900 The SOLARIS Group (1994) Submission of Product Chemistry Data in Support of 

Reregistration Eligibility Document for Glyphosate. Transmittal of 1 Study. 

43421000 The SOLARIS Group (1994) Submission of Product Chemistry Data in Support of 

Reregistration Eligibility Document for Glyphosate. Transmittal of 1 Study. 

43421100 The SOLARIS Group (1994) Submission of Product Chemistry Data in Support of 

Reregistration Eligibility Document for Glyphosate. Transmittal of 1 Study. 



43434500 Monsanto Co. (1994) Submission of toxicology and product chemistry data in response to 

RED for glyphosate. Transmittal of 5 studies. 

43434700 Celex Corp. (1994) Submittal of Product Chemistry data in Support of Glyphosate 

Registration Standard. Transmittal of 1 Study. 

43434900 Celex Corp. (1994) Submittal of Product Chemistry Data in Support of Glyphosate 

Registration Standard. Transmittal of 1 Study. 

43443900 Agricultural Group of Monsanto Co. (1994) Submission of Product Chemistry Data to Support 

the Registration of MON-60696 Herbicide. Transmittal of 1 Study. 

43444000 Monsanto Company (1994) Submission of Toxicity Data in Support of Registration of MON-

60696 Herbicide. Transmittal of 2 Studies. 

43450900 Zeneca Ag Products (1994) Submission of Environmental Fate Data in Support of Registration 

Amendment for Touchdown Herbicide. Transmittal of 2 Studies. 

43456400 Celex Corp. (1994) Submission of Product Chemistry Data in Support of Isopropylamine 

Glyphosate Registration Standard. Transmittal of 1 Study. 

43468600 Monsanto Co. (1994) Submittal of Product Chemistry Data in Support of Registration of 

MON-65005 Herbicide. Transmittal of 1 study. 

43489900 Zeneca, Inc. (1994) Submission of Residue Data in Support of Petition for Touchdown 

Herbicide. Transmittal of 1 Study. 

43489901 Rhodes, M.; Wiebe, L. (1994) Glyphosate-Trimesium Response to Chemistry Branch I-

Tolerance Support Review Dated September 22, 1994: Proposed Tolerances: Tree Nuts Group 

(Except Almonds). Unpublished study prepared by Zeneca, Inc. 10 p. 

43530000 Cheminova Agro A/S (1995) Submission of Product Chemistry and Toxicity Data in Support 

of Application for Registration of GLYFOS. Transmittal of 7 Studies. 

43549900 Zeneca Ag Products (1995) Submission of Residue Chemistry Data in Support of a Tolerance 

Petition for Glyphosate-Trimesium. Transmittal of 5 Studies. 

43551100 Celex Corp. (1995) Submission of Product Chemistry Data in Support of Application for 

Registration of Edger II. Transmittal of 1 Study. 

43571800 Monsanto Co. (1995) Submission of Residue Data in Support of Application to Register the 

Use of Roundup Herbicide Over-the- top of Roundup Ready Cotton. Transmittal of 1 Study. 

43589500 Zeneca Ag Products (1995) Submission of Residue Chemistry Data in Support of a Tolerance 

Petition for TOUCHDOWN Herbicide. Transmittal of 1 Study. 

43589501 Rhodes, M. (1994) Glyphosate-Trimesium Response to Chemistry Branch I-Tolerance Support 

Review Dated May 14, 1991 Proposed Tolerances: Soybean Seed, Forage, Hay, Aspirated 

Grain Fractions, and Hulls. Unpublished study prepared by Zeneca, Inc. 18 p. 

43589800 The Solaris Group (Monsanto) (1995) Submission of Toxicity Data in Support of Glyphosate 

Registration Standard. Transmittal of 1 Study. 

43590300 Monsanto Co. (1995) Submission of Product Chemistry Data in Support of the Continued 

Registration of MON-52249 Herbicide. Transmittal of 1 Study. 

43621600 Monsanto Co. (1995) Submission of Product Chemistry Data in Support of the Registration of 

Roundup (MON 35085) Herbicide. Transmittal of 1 Study. 

43627400 The Solaris Group of Monsanto Co. (1995) Submission of Toxicity Data in Support of the 

Registration of Kleenup Grass & Weed Killer. Transmittal of 1 Study. 



43631300 Zeneca, Inc. (1995) Submission of Residue Data in Support of the Registration of Touchdown 

Herbicide and Tolerance Petitions for Glyphosate in Crops. Transmittal of 1 Study. 

43632700 Cheminova Agro A/S (1995) Submission of Product Chemistry and Toxicology Data in 

Support of the Registration of Glyphosate Technical. Transmittal of 4 Studies. 

43637300 Monsanto, The Agricultural Group (1995) Submission of Metabolism, Toxicology, and 

Hazard to Non-Target Organisms Data in Support of FIFRA 6(a)(2) for Roundup Herbicide 

(Glyphosate). Transmittal of 4 Studies. 

43637301 Monsanto, The Agricultural Group (1995) Toxicology and Metabolism Studies: Tier 1 

Summaries (Glyphosate). Unpublished study. 202 p. 

43637302 Monsanto, The Agricultural Group (1995) Ecotoxicological Studies: Tier 1 Summaries-

Glyphosate. Unpublished study. 64 p. 

43637303 Monsanto, The Agricultural Group (1995) Glyphosate: Mammalian Toxicology Summary. 

Unpublished study. 81 p. 

43637304 Monsanto, The Agricultural Group (1995) Glyphosate Ecological Toxicology Summary. 

Unpublished study. 34 p. 

43655700 Monsanto Co. (1995) Submission of Residue Chemistry Data in Support of the Tolerance 

Petition for Glyphosate; the Registration of Roundup Herbicide and in Response to EPA's 

Letter of June 20, 1991 Requesting Alternate Data from Non- Craven Laboratory Sources. 

Transmittal of 2 Studies. 

43673700 Monsanto Co., The Agricultural Group (1995) Submission of Environmental Fate Data in 

Support of FIFRA 6(a)(2) for Glyphosate. Transmittal of 1 Study. 

43673701 Weppelman, R. (1995) Letter Sent to Office of Pesticide Programs dated June 1, 1995: 

(Assays of soil samples in Quebec: Roundup Herbicide). Prepared by Monsanto Co., The 

Agricultural Group. 9 p. 

43673900 Monsanto Co., The Agricultural Group (1995) Submission of Toxicity Data in Support of 

FIFRA 6(a)(2) for Roundup Export Herbicide. Transmittal of 2 Studies. 

43673901 Tai, T.; Yamashita, M.; Wakimori, H. (1994) The 5th World Congress of the World 

Federation of Associations of Clinical Toxicology Centers & Poison Control Centers: Abstract 

Book: The Effects of Roundup on the Isolated Rat Cardiac Muscles: (Summary): Lab Project 

Number: G11. Unpublished study prepared by Ministry of Labour (Japan); University of 

Tsukuba; and Monsanto Japan Ltd. 2 p. 

43673902 Tai, T.; Yamashita, M.; Wakimori, H. (1994) The 5th World Congress of the World 

Federation of Associations of Clinical Toxicology Centers & Poison Control Centers: Abstract 

Book: The Effects of Roundup to the Coronary Artery on the Perfused Rat Heart: (Summary): 

Lab Project Number: G12. Unpublished study prepared by Ministry of Labour (Japan); 

University of Tsukuba; and Monsanto Japan Ltd. 2 p. 

43674200 Monsanto Co., The Agricultural Group (1995) Submission of Physiological Effects of 

Pesticides in Support of FIFRA 6(a)(2) for Roundup Export Herbicide. Transmittal of 2 

Studies. 

43674201 Tai, T.; Yamishita, M. (19??) The Effect of Roundup on the Isolated Rat Cardiac Muscles. 

Unpublished study prepared by University of Tsukuba and The Ministry of Labour (Japan). 17 

p. 

43674202 Tai, T.; Yamishita, M. (19??) The Effect of Roundup to the Coronary Artery on the Perfused 

Rat Heart. Unpublished study prepared by University of Tsukuba and Ministry of Labor 

(Japan). 17 p. 



43696200 The Solaris Group of Monsanto Co. (1995) Submission of Toxicity Data in Support of FIFRA 

6(a)(2) for Roundup L&G Ready-to-Use Fast Acting Formula Grass & Weed Killer. 

Transmittal of 1 Study. 

43712700 Monsanto Co. (1995) Submission of Fate in Plants and Residue Chemistry Data in Support of 

the Amended Registration of and Tolerance Petition for Roundup Herbicide. Transmittal of 2 

Studies. 

43712800 Zeneca Ag Products (1995) Submission of Residue Chemistry Data in Support of the Petition 

for Tolerance for Use of Glyphosate-Trimesium on Pome Fruits and Wheat. Transmittal of 5 

Studies. 

43712801 Rhodes, M. (1995) Glyphosate-Trimesium Residue Chemistry Regulatory Summary And 

Support for Proposed Tolerances: Pome Fruits Group, Wheat Grain, Wheat Forage, Wheat 

Straw, Wheat Bran and Wheat Shorts. Unpublished study prepared by Zeneca Inc. 21 p. 

43727800 Monsanto Co. (1995) Submission of Toxicity Data in Support of the Registration of MON-

60696 Herbicide. Transmittal of 2 Studies. 

43728000 Cheminova Agro A/S (1995) Submission of Product Chemistry and Toxicity Data in Support 

of Application for Registration of Glyphosate Technical. Transmittal of 5 Studies. 

43731700 Monsanto Co. (1995) Submission of Toxicology Data in Support of FIFRA 6(a)(2) for 

Roundup Herbicide (Glyphosate IPA Salt). Transmittal of 1 Study. 

43731701 Weppelman, R. (1995) Letter sent to Office of Pesticide Programs dated July 20, 1995: 

(Enclosed study): "A comparative study of MON 2139, MON 60603, and MON 52276 on 

cardiovascular function in beagles". Prepared by Monsanto Co. 34 p. 

43739300 Zeneca Ag Products (1995) Submission of Pesticide Fate and Residues in the Environment and 

Residue Chemistry Data in Support of the Petition for Tolerance for Glyphosate-Trimesium on 

Citrus Fruit. Transmittal of 1 Study. 

43739301 Rhodes, M. (1995) Glyphosate-Trimesium: Response to Chemistry Branch I-Tolerance 

Support Review Dated March 7, 1995 Proposed Tolerances: Citrus Fruits Group. Unpublished 

study prepared by Zeneca Inc. 7 p. 

43743700 Zeneca Inc. (1995) Submission of Residue Chemistry, Pesticide Fate and Residues in Animals 

in Support of the Petition for Tolerance for Glyphosate Trimethylsulfonium Salt on Grapes, 

Grape Dried Pomace and Raisins. Transmittal of 1 Study. 

43743701 Rhodes, M. (1995) Glyphosate-Trimesium: Response to Chemistry Branch I-Tolerance 

Support Review Dated May 25, 1995: Proposed Tolerances: Grapes, Grape Dried Pomace, and 

Raisins. Unpublished study prepared by Zeneca Inc. 8 p. 

43743800 Zeneca Ag Products (1995) Submission of Residue Chemistry Data in Support of the Petition 

for Tolerance for Glyphosate Trimesium Salt on Soybean Seed, Forage, Hay, Aspirated Grain 

Fractions and Hulls. Transmittal of 1 Study. 

43743801 Rhodes, M. (1995) Glyphosate-Trimesium: Response to Chemistry Branch I-Tolerance 

Support Review Dated April 4, 1995: Proposed Tolerances: Soybean Seed, Forage, Hay, 

Aspirated Grain Fractions, and Hulls. Unpublished study prepared by Zeneca Inc. 23 p. 

43743900 Zeneca Ag Product (1995) Submission of Residue Chemistry Data in Support of the Petition 

for Tolerance for Glyphosate Trimesium on Bananas. Transmittal of 1 Study. 

43743901 Rhodes, M.; White, J.; Jones, N. (1995) Glyphosate-Trimesium: Response to Chemistry 

Branch I-Tolerance Support Review Dated May 16, 1995: Proposed Tolerance: Bananas. 

Unpublished study prepared by Zeneca Inc. 11 p. 



43744000 Zeneca Ag Product (1995) Submission of Pesticide Fate and Residues Data in Support of the 

Petition for Tolerance for Glyphosate Trimesium on Corn Grain, Fodder and Forage. 

Transmittal of 1 Study. 

43744001 Rhodes, M. (1995) Glyphosate-Trimesium: Response to Chemistry Branch I-Tolerance 

Support Review Dated April 4, 1995: Proposed Tolerance: Corn Grain, Forage and Fodder. 

Unpublished study prepared by Zeneca Inc. 7 p. 

43746800 Zeneca Ag Products (1995) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of Dynasty Herbicide. Transmittal of 9 Studies. 

43793500 Monsanto (1995) Submission of product chemistry data in support of the product specific RED 

for Expedite Grass & Weed Plus Herbicide. Transmittal of 1 study. 

43806900 Zeneca AG Products (1995) Submission of Toxicology Data in Support of the Registration of 

DYNASTY Herbicide. Transmittal of 1 Study. 

43807200 Monsanto Co. (1995) Submission of Residue Chemistry Data in Support of Petitions for 

Tolerances for Glyphosate on Barley, Rape, Peas and Lentils. Transmittal of 3 Studies. 

43824300 Monsanto Chemical Co. (1995) Submission of Residue Data in Support of an Amendment to 

the Registration of Roundup Herbicide. Transmittal of 2 Studies. 

43827800 Monsanto Co. (1995) Submission of Residue Data in Support of an Import Tolerance Petition 

for Glyphosate on Barley, Rape, Peas, and Lentils. Transmittal of 2 Studies. 

43839500 Monsanto Co. (1995) Submission of Toxicity Data in Support of FIFRA 6(a)(2) for 

Glyphosate. Transmittal of 2 Studies. 

43839501 Yousef, M.; Salem, M.; Ibrahim, H. et al. (1995) Toxic effects of carbofuran and glyphosate 

on semen characteristics in rabbits. J. Environ. Sci. Health B30(4):513-534. 

43839502 Hastings, C. (1995) Review of: "Yousef, et al. (1995) Toxic effects of carbofuran and 

glyphosate on semen characteristics in rabbits. J. Environ. Sci. Health B30(4):513-534". 

Unpublished study prepared by Monsanto Co. 2 p. 

43839600 Monsanto Co. (1995) Submission of Toxicity and Risk to Non-Target Organisms Data in 

Support of FIFRA 6(a)(2) for Glyphosate. Transmittal of 2 Studies. 

43839601 Bidwell, J.; Gorrie, J. (1995) Acute Toxicity of a Herbicide (Roundup) to Selected Frog 

Species: Final Report. Unpublished study prepared by Curtin University of Technology. 13 p. 

43839602 McKee, M.; Hastings, C. (1995) Acute Toxicity of a Herbicide to Selected Frog Species: 

Report Review. Unpublished study prepared by Monsanto Co. 13 p. 

43845400 Monsanto Co. (1995) Submission of Residue Chemistry Data in Support of the Petitions for 

Tolerance for Glyphosate on Barley, Rape, Peas and Lentils. Transmittal of 1 Study. 

43864800 Zeneca Ag Products (1995) Submission of Residue Chemistry Data in Support of the Petition 

for Tolerance for Trimethylsulfonium Cation on Bananas and Grapes. Transmittal of 1 Study. 

43870200 Monsanto Co. (1995) Submission of Residue Chemistry Data in Support of the Petition for 

Tolerance for Glyphosate on Oats. Transmittal of 4 Studies. 

43903700 Monsanto Co. (1996) Submission of Product Chemistry, Pesticide Economics, Residue and 

Toxicity Data in Support of the Request for Exemption from Tolerance for (Inert Ingredient). 

Transmittal of 9 Studies. 

43903702 Barry, G.; Taylor, M.; Padgette, S. et al. (1994) Cloning and Expression in Escherichia coli of 

the (Inert Ingredient) Degrading Activity from Achromobacter sp. Strain LBAA: Lab Project 

Number: MSL-13245. Unpublished study prepared by Monsanto Co. 27 p. 



43903703 Bishop, B.; Gustafson, M. (1993) Production of (Inert Ingredient) in Recombinant E. coli: Lab 

Project Number: MSL-12829. Unpublished study prepared by Monsanto Co. 14 p. 

43903704 Harrison, L.; Bailey, M.; Biest, N. et al. (1994) Characterization of Microbially-Expressed 

Proteins: (Inert Ingredient): Lab Project Number: 93-02-30-01: 93-477-701: 12965. 

Unpublished study prepared by Monsanto Co. 36 p. 

43903705 Lee, T. (1995) Assessment of the Equivalence of (Inert Ingredient) Produced in Escherichia 

coli and Insect Protected, Insect Protected/Roundup and Roundup Ready Corn: Lab Project 

Number: 95-01-39-02: 14451. Unpublished study prepared by Monsanto Co. Ceregen. 48 p. 

43903706 Ream, J.; Bailey, M.; Lakemeyer, L. et al. (1994) Assessment of the in vitro Digestive Fate of 

(Inert Ingredient): Lab Project Number: 93-02-30-07: 93-427-701: 13109. Unpublished study 

prepared by Monsanto Co. 47 p. 

43903707 Nickson, T.; Bailey, M.; Harrison, L. et al. (1994) Preparation and Confirmation of Doses for 

Acute Oral Toxicity Study in Mice with (Inert Ingredient): Lab Project Number: 93-02-30-03: 

12967: 93-447-703. Unpublished study prepared by Monsanto Co. 42 p. 

43903709 Astwood, J. (1995) (Inert Ingredient) Shares No Significant Sequence Similarity with Proteins 

Associated with Allergy or Coeliac Disease: Lab Project Number: MSL-14175. Unpublished 

study prepared by Monsanto Co. 84 p. 

43906100 Monsanto Co. (1996) Submission of Residue Data in Support of the Tolerance Petition for 

Glyphosate on Potato and Potato Flakes and in Response to EPA's Letter of June 20, 1991 

Requesting Alternate Data from Non-Craven Laboratory Sources. Transmittal of 1 Study. 

43927400 Monsanto Co. (1995) Submission of Residue Data in Support of an Import Tolerance Petition 

for Glyphosate on Oats. Transmittal of 2 Studies. 

43959100 The Solaris Group of Monsanto Co. (1996) Submission of Toxicity Data in Support of the 

Product Specific Reregistration of Glyphosate Containing Product Roundup L&G Ready-to-

Use. Transmittal of 1 Study. 

43972500 E.I. du Pont de Nemours and Co. (1996) Submission of Residue Monitoring Data in Support 

of FIFRA 6(a)(2) for Many Pesticides in Fresh Produce. Transmittal of 1 study. 

43972501 California Environmental Protection Agency (1995) Residues in Fresh Produce--1993. 

Unpublished study. 59 p. 

43999600 The Solaris Group of Monsanto Co. (1996) Submission of Product Chemistry Data in Support 

of Registration of ROUNDUP CLUB CONCENTRATE WEED & GRASS KILLER. 

Transmittal of 1 Study. 

44000400 Monsanto Co. (1996) Submission of Toxicology and Product Chemistry Data in Support of the 

Application for Registration of MON 58420. Transmittal of 7 Studies. 

44004300 The Solaris Group of Monsanto Co. (1996) Submission of Product Chemistry Data in Support 

of the Application for Registration of ROUNDUP Club Super Concentrate Weed & Grass 

Killer. Transmittal of 1 Study. 

44040800 The Solaris Group of Monsanto Co. (1996) Submission of Product Chemistry Data in Support 

of the Registration of Kleeraway Concentrate Weed & Grass Killer. Transmittal of 1 Study. 

44057200 Monsanto Co. (1996) Submission of Product Chemistry and Toxicity Data in Support of the 

Registration of Roundup Ultra Herbicide. Transmittal of 7 Studies. 

44078300 Cheminova Agro A/S (1996) Submission of Toxicity Data in Support of the Application for 

Registration of Glyphosate. Transmittal of 1 Study. 



44094700 Entek Corp. (1996) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of ETK-2301. Transmittal of 8 Studies. 

44106700 The Solaris Group of Monsanto Co. (1996) Submission of Product Chemistry Data in Support 

of the Application for Registration of Ortho GroundClear Total Vegetation Killer. Transmittal 

of 1 Study. 

44116300 Solaris Group of Monsanto Co. (1996) Submission of Toxicology Data in Support of the 

Application for Registration of Ortho Groundclear Total Vegetation Killer. Transmittal of 6 

Studies. 

44125600 I.Pi.Ci. Industria Prodotti Chimici, S.p.A. (1996) Submission of Product Chemistry and 

Toxicity Data in Support of the Application for Registration of Glygran WDG. Transmittal of 

8 Studies. 

44125700 I.Pi.Ci. Industria Prodotti Chimici, S.p.A. (1996) Submission of Product Chemistry, Toxicity, 

and Environmental Fate Data in Support of the Application for Registration of Glyphosate 

Technical. Transmittal of 19 Studies. 

44139800 I.Pi.Ci. Industria Prodotti Chimici, S.p.A. (1996) Submission of Product Chemistry Data in 

Support of the Application for Registration of Glygran WDG. Transmittal of 3 Studies. 

44142100 I.Pi.Ci. Industria Prodotti Chimici, S.p.A. (1996) Submission of Product Chemistry and 

Toxicity Data in Support of the Applications for Registration of Glyphosate Technical and 

Glygran WDG. Transmittal of 9 Studies. 

44174900 Zeneca Ag Products (1996) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of TOUCHDOWN BTU Herbicide. Transmittal of 7 Studies. 

44193400 Cheminova Agro A/S (1996) Submission of Toxicity Data in Support of the Application for 

Registration of Glyphosate Technical. Transmittal of 1 Study. 

44194500 Solaris Group of Monsanto Co. (1997) Submission of Product Chemistry Data in Support of 

the Registration for Roundup L & G Ready-To-Use Fast Acting Formula Grass & Weed 

Killer. Transmittal of 1 Study. 

44207700 The Solaris Group of Monsanto Co. (1997) Submission of Product Chemistry and Toxicity 

Data in Support of the Application for Registration of Ortho GroundClear Superedger Grass & 

Weed Control. Transmittal of 7 Studies. 

44246700 Zeneca Ag Products (1997) Submission of Residue, Toxicity Data in Support of the 

Registration Touchdown Herbicide, the Application for Registration of Touchdown BTU, and 

Petition for Tolerance for Glyphosate-trimesium in/on Wheat and the Pome Fruit Group. 

Transmittal of 4 Studies. 

44246703 Clapp, M.; Sargent, D. (1997) Glyphosate Trimesium: Reassessment of the Reference Dose 

(RFD), and Assessment of Safety to Children and Infants: Lab Project Number: CTL/P/5457. 

Unpublished study prepared by Central Toxicology Laboratory. 18 p. 

44257900 Industria Prodotti Chemici, S.p.A. (1997) Submission of Toxicity Data in Support of the 

Application for Registration of Glygran WDG. Transmittal of 3 Studies. 

44272300 Monsanto Co. (1997) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration for Mon 58442. Transmittal of 7 Studies. 

44279300 Monsanto Co. (1997) Submission of Metabolism and Residue Data in Support of the 

Registration of Roundup Herbicide. Transmittal of 1 Study. 

44313900 Zeneca Ag Products (1997) Submission of Residue Data in Support of the Petition for 

Glyphosate-Trimesium in/on Soybeans and Ruminant Feed. Transmittal of 3 Studies. 



44316600 Zeneca Ag Products (1997) Submission of Residue Data in Support of Petition for Tolerance 

for Glyphosate-Trimesium in/on Edible- Podded Legume Vegetables, Succulent and Dried 

Shelled Pea and Bean Subgroups. Transmittal of 3 Studies. 

44317200 Zeneca Ag Products (1997) Submission of Toxicity Data in Support of the Application for 

Registration of ZPP 1146 50WP Herbicide. Transmittal of 6 Studies. 

44317300 Zeneca Ag Products (1997) Submission of Product Chemistry Data in Support of the 

Application for Registration for ZPP 1146 Herbicide (Containing N-

(Phosphonomethyl)glycine). Transmittal of 3 Studies. 

44320600 Zeneca Ag Products (1997) Submission of Product Chemistry, Toxicity, and Environmental 

Fate Data in Support of the Application for Registration for Glyphosate Acid Technical. 

Transmittal of 50 Studies. 

44326500 Zeneca Ag Products (1997) Submission of Residue and Environmental Fate Data in Support of 

Petition for Tolerances for Glyphosate- trimesium in/on Fruiting Vegetables (Except 

Cucurbits) Group. Transmittal of 7 Studies. 

44331600 Monsanto Co. (1997) Submission of Residue Data in Support of the Application for 

Registration of Roundup Ultra Herbicide for Treatment Over-the-Top of Roundup Ready 

Sugar Beets. Transmittal of 3 Studies. 

44353900 Zeneca Ag Products. (1997) Submission of Environmental Fate Data in Support of Tolerance 

Petition for Glyphosate-Trimesium in/on Fruiting Vegetables (Except Cucurbits). Transmittal 

of 1 Study. 

44354000 Zeneca Ag Products (1997) Submission of Toxicology Data in Support of the Application for 

Registration for Glyphosate Acid Technical. Transmittal of 1 Study. 

44359700 Zeneca Ag Products (1997) Submission of Product Chemistry Data in Support of Application 

for the Registration of ZPP 1146 50WP Herbicide. Transmittal of 1 Study. 

44359800 Zeneca Ag Products (1997) Submission of Toxicity Data in Support of the Application for 

Registration of ZPP 1146 Herbicide. Transmittal of 1 Study. 

44407500 Monsanto Co. (1997) Submission of Residue Data in Support of the FIFRA 6(a)2 Requirement 

for Roundup Herbicide. Transmittal of 1 Study. 

44422200 Industria Prodotti Chimici, S.P.A. (1997) Submission of Environmental Fate Data in Support 

of the Application for Registration of Glyphosate Technical and Glygran WdG. Transmittal of 

1 Study. 

44465100 Monsanto Co. (1998) Submission of Product Chemistry Data in Support of the Registration for 

Roundup Ultra Herbicide. Transmittal of 1 Study. 

44465700 Monsanto Co. (1998) Submission of Toxicity Data in Support of the Registration for Roundup 

Ultra Herbicide. Transmittal of 3 Studies. 

44497000 Zeneca Ag Products (1997) Submission of Toxicity Data in Support of the Registration for 

ZPP 1146 Herbicide Containing N-(phosphonomethyl)glycine. Transmittal of 6 Studies. 

44513200 Monsanto Co. (1998) Submission of Product Chemistry, Toxicity, Residue and Exposure Data 

in Support of the FIFRA 6(a)2 Requirement for Glyphosate Herbicide. Transmittal of 1 Study. 

44513201 German Federal Biological Research; Centre for Agriculture and Forestry (1997) Glyphosate: 

Glyphosate--Trimesium: Report and Proposed Decision. 1997 p. 

44528800 Monsanto Co. (1998) Submission of Residue Data in Support of the Petition for Tolerance of 

Glyphosate in/on Canola. Transmittal of 4 Studies. 



44531300 Monsanto (1998) Submission of Residue Data in Support of the Registration and Petition for 

Tolerance of Roundup Ultra Herbicide in/on Roundup Ready Corn. Transmittal of 1 Study. 

44538200 Monsanto Co. (1998) Submission of Toxicity Data in Support of the Registration of Roundup 

Ultra Herbicide. Transmittal of 3 Studies. 

44541200 Monsanto Co. (1998) Submission of Residue Data in Support of the Petition for Tolerance of 

Glyphosate in/on Canola. Transmittal of 1 Study. 

44556600 Zeneca Ag Products (1998) Submission of Hazard Evaluation and Environmental Effects Data 

in Support of the Petition for Tolerance and Registration of Touchdown and Touchdown 5 

Herbicides. Transmittal of 1 Study. 

44560500 Monsanto Company (1998) Submission of Reduced-Risk Pesticide Rationale for Glyphosate. 

Transmittal of 1 Study. 

44560501 Wratten, S. (1998) Reduced Risk Rationale Roundup for Ultra Herbicide: Lab Project 

Number: RD 1416. Unpublished study prepared by Monsanto Company. 182 p. 

44578300 Zeneca Ag Products (1998) Submission of Toxicity Data in Support of the Registration of 

Touchdown Herbicide and Touchdown 5 Herbicide and Petition for Tolerance of Sulfosate 

in/on Wheat and Pome Fruit. Transmittal of 6 studies. 

44611100 Monsanto Co. (1998) Submission of Toxicity Data in Support of the Registration of Roundup 

Export Herbicide. Transmittal of 1 Study. 

44615500 Monsanto Company (1998) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of Roundup UltraDry Herbicide. Transmittal of 7 Studies. 

44621800 Industria Prodotti Chimici, S.p.A. (1998) Submission of Environmental Fate Data in Support 

of the Application for Registration of Glyphosate Technical and Glygran WdG. Transmittal of 

1 Study. 

44646200 Monsanto Co. (1998) Submission of Product Chemistry Data in Support of the Registration of 

Field Master Herbicide. Transmittal of 1 Study. 

44646600 Monsanto Company (1998) Submission of Residue Chemistry Data in Support of the 

Registration of Roundup Ultra and MON-65005 Herbicide. Transmittal of 1 Study. 

44662200 Cedar Chemical Corporation (1998) Submission of Product Chemistry Data in Support of the 

Application for Registration of Phoss-8. Transmittal of 1 Study. 

44673600 Zeneca Ag Products (1998) Submission of Toxicity, Residue, Risk Assessment, and 

Environmental Fate Data in Support of the Petition for Tolerances of Sulfosate in/on 

Soybeans, Succulent Podded, Shelled, and Dried Beans and Peas, and Fruiting Vegetables 

Group. Transmittal of 4 Studies. 

44673601 Clapp, M.; Fletcher, A.; Rhodes, M. et al. (1998) Zeneca's Response to the Toxicology Section 

of the HED Risk Assessment for Sulfosate Dated July, 10 1998 (Barcode D242550): Lab 

Project Number: MER980828. Unpublished study prepared by Zeneca Ag Products. 22 p. 

44673603 Sargent, D.; Rhodes, M. (1998) Sulfosate: An Aggregate Risk Assessment in Support of 

Pending Tolerance Petitions for the Fruiting Vegetables Group; the Succulent Podded, 

Succulent Shelled, and Dried Beans and Peas Subgroups; and Soybean Seed: Lab Project 

Number: SULF 1. Unpublished study prepared by Zeneca Ag Products. 91 p. 

44686400 US EPA (1993) Submission of Administrative Record for Glyphosate (Case 0178). 

Transmittal of 1 Study. 

44686401 US EPA (1993) Administrative Record of the RED for Glyphosate (Case 0178). Unpublished 

compilation. 1738 p. 



44687200 Cheminova, Inc. (1998) Submission of Toxicity Data in Support of the Registration of Glyfos 

X-Tra Herbicide. Transmittal of 1 Study. 

44687300 Monsanto Company (1998) Submission of Toxicity Data in Support of the FIFRA 6(a)(2) 

Requirement for Round Ultra Herbicide. Transmittal of 1 Study. 

44687400 Monsanto Company (1998) Submission of Efficacy Data in Support of the FIFRA 6(a)(2) 

Requirement for Roundup Ultra Herbicide. Transmittal of 1 Study. 

44687401 Weppleman, R. (1998) Testing Toxicity to Beneficial Arthoropods (sic) Cereal Aphid 

Parasitoid-Aphidius rhopalosiphi: (Roundup Ultra Herbicide): Lab Project Number: 95 10 48 

054: 080694. Unpublished study prepared by Monsanto Company. 17 p. 

44687500 Monsanto Company (1998) Submission of Efficacy Data in Support of the FIFRA 6(a)(2) 

Requirements for Roundup Ultra Herbicide. Transmittal of 1 Study. 

44687501 Weppelman, R. (1998) Testing Toxicity to Beneficial Arthoropods (sic) Predacious Mite-

Typhlodromus pyri: (Roundup Ultra Herbicide): Lab Project Number: 95 10 48 056. 

Unpublished study prepared by Monsanto Company. 16p. 

44687600 Monsanto Company (1998) Submission of Toxicity Data in Support of the FIFRA 6(a)(2) 

Requirement for Roundup Ultra US. Transmittal of 1 Study. 

44715400 Monsanto Company (1998) Submission of Product Chemistry, Toxicity, and Environmental 

Fate Data in Support of the Application for Registration of MON 77945 Technical Solution. 

Transmittal of 10 Studies. 

44721200 Monsanto Company (1999) Submission of Pesticide Use Data in Support of the Registration of 

Roundup Ultra Herbicide. Transmittal of 2 Studies. 

44721201 Dobert, R.; Gingerich, L.; Nickson, T. et al. (1998) Excerpt from USDA-APHIS Petition (98-

216-01p) for Determination of Nonregulated Status for Roundup Ready Canola (Brassica 

napus) Line RT73: Lab Project Number: R.D.NO1457. Unpublished study prepared by 

Monsanto Company. 21 p. 

44721202 Stein, J.; Dobert, R.; Gingerich, L. (1998) Excerpt from USDA-APHIS Petition (98-173-01p) 

for Determination of Nonregulated Status for Glyphosate Sugar Beet (Beta vulgaris) Line 

GTSB77: Lab Project Number: R.D. NO1457. Unpublished study prepared by Monsanto 

Company. 27 p. 

44735700 Monsanto Company (1999) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of MON 77859 Herbicide. Transmittal of 7 Studies. 

44735800 Monsanto Company (1999) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of Fallow Master Broadspectrum Herbicide. Transmittal of 7 

Studies. 

44738200 Rhone-Poulenc (1999) Submission of Toxicity Data in Support of Petitions for Tolerance of 

(Inert Ingredients). Transmittal of 1 Study. 

44757800 Monsanto Co. (1999) Submission of Product Chemistry Data in Support of the Application for 

Registration of Roundup UltraDry Herbicide. Transmittal of 1 Study. 

44777900 Zeneca Ag Products (1999) Submission of Environmental Fate Data in Support of the Petitions 

for Tolerance of Sulfosate in/on Soybean, Dried Peas, Edible Podded Legumes and Vegetables 

and Fruiting Vegetables. Transmittal of 1 Study. 

44790900 Monsanto Company (1999) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of MON 78088 Herbicide. Transmittal of 7 Studies. 



44793500 Monsanto Company (1999) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of MON 78102. Transmittal of 7 Studies. 

44809000 Monsanto Company (1999) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of MON 78112 Herbicide. Transmittal of 7 Studies. 

44809300 Monsanto Company (1999) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of MON 78103, and the Registration of Glyphosate. 

Transmittal of 7 Studies. 

44813000 Dow AgroSciences LLC (1999) Submission of Product Chemistry Data in Support of the 

Application for Registration of NAF-545. Transmittal of 2 Studies. 

44816100 Dow AgroSciences LLC (1999) Submission of Product Chemistry Data in Support of the 

Application for Registration of NAF-546. Transmittal of 2 Studies. 

44816400 Dow AgroSciences LLC (1999) Submission of Product Chemistry Data in Support of the 

Application for Registration of NAF-552. Transmittal of 2 Studies. 

44837500 Monsanto Company (1999) Submission of Residue Chemistry Data in Support of the Petition 

for Tolerance of Glyphosate in/on Dried Legumes. Transmittal of 2 Studies. 

44854200 American Cyanamid Company (1999) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of Standout Herbicide. Transmittal of 9 Studies. 

44854300 American Cyanamid Company (1999) Submission of Product Chemistry Data in Support of 

the Application for Registration of Extreme Herbicide. Transmittal of 3 Studies. 

44858800 American Cyanamid Company (1999) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of Backdraft Herbicide. Transmittal of 9 Studies. 

44863400 Dow AgroSciences, LLC. (1999) Submission of Toxicity Data in Support of the Application 

for Registration of NAF-552. Transmittal of 6 Studies. 

44863800 Dow Agrosciences LLC (1999) Submission of Toxicity Data in Support of the Application for 

Registration of NAF-545. Transmittal of 6 Studies. 

44868900 Zeneca Ag Products (1999) Submission of Residue Chemistry Data in Support of the Petition 

for Tolerance of Glyphosate-Trimesium in/on Wheat and Pome Fruit. Transmittal of 2 Studies. 

44868901 Rhodes, M. (1999) Sulfosate Residue Chemistry Regulatory Summary and Support for 

Amended Tolerances: Wheat Grain, Wheat Bran, Wheat Shorts, Wheat Hay, and Wheat Straw: 

Lab Project Number: MER72991. Unpublished study prepared by Zeneca Inc. 43 p. 

44872100 Zeneca Ag Products (1999) Submission of Residue Chemistry, Risk Assessment and Exposure 

Data in Support of the Petition for Tolerances of Sulfosate in/on Cotton, Radish, Pistachio, 

Sorghum, Sweet Corn, Leaves of Root and Tuber Vegetables Group, and Tuberous and Corm 

Vegetables Subgroup. Transmittal of 14 Studies. 

44872101 Rhodes, M.E. (1999) Sulfosate Residue Chemistry Regulatory Summary and Support for 

Proposed Tolerance: Cotton, Pistachio; Radish; Sorghum; and Sweet Corn; Leaves of Root 

and Tuber Vegetables Group, except Radish; and Tuberous and Corm Vegetables Subgroup. 

Unpublished study prepared by Zeneca Ag Products. 25 p. 

44872114 Sargent, D.E.; Rhodes, M.E. (1999) Sulfosate: An Aggregate Risk Assessment in Support of 

Proposed Tolerances: Cotton; Pistachio; Radish; Sorghum; and Sweet Corn; Leaves of Root 

and Tuber Vegetables Group, except Radish; Root Vegetables Subgroup, except Radish; and 

Tuberous and Corm Vegetables Subgroup: Lab Project Number: MER625991. Unpublished 

study prepared by Zeneca Ag Products. 85 p. 



44872600 Nufarm, Inc. (1999) Submission of Product Chemistry and Toxicology Data in Support of the 

Application for Registration of Nufarm Credit Herbicide. Transmittal of 7 Studies. 

44872700 Monsanto Company (1999) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of MON 78063 Herbicide. Transmittal of 7 Studies. 

44873300 Nufarm, Inc. (1999) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of Nufarm Aquaneat Herbicide. Transmittal of 7 Studies. 

44883100 Chemical Products Technologies (1999) Submission of Product Chemistry and Toxicity Data 

in Support of the Applications for Registration of ClearOut 41 and ClearOut 41 Plus. 

Transmittal of 22 Studies. 

44885500 Monsanto Company (1999) Submission of Product Chemistry Data in Support of the 

Registration of Roundup UltraDry and Roundup ProDry Herbicides. Transmittal of 1 Study. 

44888700 Zeneca Ag Products (1999) Submission of Residue Chemistry Data in Support of the 

Registration for Touchdown 5 Herbicide. Transmittal of 3 Studies. 

44918600 Dow AgroSciences LLC (1999) Submission of Toxicity Data in Support of the Application for 

Registration of Glyphomax. Transmittal of 6 Studies. 

44932100 Novartis Crop Protection, Inc. (1999) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of A12146B. Transmittal of 10 Studies. 

44932102 Hipps, A. (1999) Characterization Report of CGA-77102/G-30027 and Related 

Compounds/ASF-72/CGA-154281 4.2 SC (A12146B): Lab Project Number: PC-99-023: 

FL990113: ASGSR-99-052. Unpublished study prepared by Novartis Crop Protection, Inc. 23 

p. 

44932104 Tisdel, M. (1999) Summary of Acute Toxicology Studies with GLY-IPA/G-30027/CGA-

77102 II 4.3SC: Lab Project Number: 1049-99. Unpublished study prepared by Novartis Crop 

Protection, Inc. 9 p. 

44949800 Cheminova Agro A/S (1999) Submission of Product Chemistry and Toxicity Data in Support 

of the Application for Registration of Glyfos AQ Herbicide. Transmittal of 6 Studies. 

44953500 Zeneca Ag Products (1999) Submission of Product Chemistry and Toxicology Data in Support 

of the Registration of ZPP1560 Herbicide. Transmittal of 7 Studies. 

44964800 Novartis Crop Protection, Inc. (1999) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of A11976E Herbicide. Transmittal of 10 Studies. 

44964803 Hipps, A. (1999) Characterization Report of G-30027 and Related Compounds/ASF-72 

4SC(A11976E): Lab Project Number: PC-99-025: FL990538: FL990116. Unpublished study 

prepared by Novartis Crop Protection. 21 p. 

44964804 Tisdel, M. (1999) Summary of Acute Toxicology Studies with Atrazine + Glyphosate: Lab 

Project Number: 1054-99. Unpublished study prepared by Novartis Crop Protection, Inc. 9 p. 

44965300 Riverdale Chemical Company (1999) Submission of Product Chemistry Data in Support of the 

Application for Registration of Riverdale Grass, Weed and Vegetation Herbicide 18% 

Concentrate. Transmittal of 1 Study. 

44965500 Monsanto Company (1999) Submission of Product Chemistry Data in Support of the 

Application for Registration of Roundup Concentrate Weed & Grass Killer2. Transmittal of 1 

Study. 

44971100 Cheminova, Inc. (1999) Submission of Product Chemistry Data in Support of the Application 

for Registration of Glyphosate Concentrate Manufacturing Use Product. Transmittal of 1 

Study. 



44994300 Monsanto Co. (1999) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of MON 78905 Herbicide. Transmittal of 7 Studies. 

45014600 Cheminova, Inc. (1999) Submission of Toxicity Data in Support of the Application for 

Registration of Glyfos AU Herbicide. Transmittal of 1 Study. 

45019800 American Cyanamid Company (2000) Submission of Toxicity Data in Support of the 

Registration of Extreme Herbicide. Transmittal of 1 Study. 

45021600 Entek Corporation (2000) Submission of Product Chemistry Data in Support of the 

Registration of ETK-2301. Transmittal of 2 Studies. 

45043200 Cheminova Agro A/S (2000) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyfos AU Herbicide. Transmittal of 1 Study. 

45044400 Cedar Chemical Corp. (2000) Submission of Product Chemistry and Toxicity Data in Support 

of the Application for Registration of Phoss 8. Transmittal of 1 Study. 

45045100 I.Pi.Ci. (Industria Prodotti Chimici, S.p.A.) (2000) Submission of Toxicity Data in Support of 

the Application for Registration of Glyphosate Technical and Glygran WdG. Transmittal of 1 

Study. 

45053400 Monsanto Co. (2000) Submission of Product Chemistry Data in Support of the Application for 

Registration of MON 77859 Herbicide. Transmittal of 1 Study. 

45058300 Albaugh, Inc. (2000) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of Albaugh Technical Glyphosate Acid. Transmittal of 11 

Studies. 

45066900 Monsanto Company (2000) Submission of Residue Chemistry Data in Support of the 

Registration of Roundup Ultra Herbicide, Roundup Ultra RT Herbicide, and Roundup 

UltraDry Herbicide. Transmittal of 1 Study. 

45077400 Monsanto Company (2000) Submission of Residue Chemistry Data in Support of the 

Registration of Roundup Ultra Herbicide. Transmittal of 2 Studies. 

45082100 U.S. Department of Agriculture (2000) Submission of Risk and Exposure Assessment Data in 

Support of the FIFRA 6(a)(2) Requirement for Glyphosate. Transmittal of 2 Studies. 

45082101 Hardell, L.; Eriksson, M. (1999) A Case-control study of Non-Hodgkin Lymphoma and 

exposure to pesticides. Cancer 85(6):1353-1360. 

45082102 Aquavella, J. et al. (1999) Letter to Cancer Journal and Author Reply. Cancer 86(4): 729-731. 

45083200 Monsanto Company (2000) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of MON 78128 Herbicide. Transmittal of 7 Studies. 

45084400 Dow AgroSciences LLC (2000) Submission of Product Chemistry Data in Support of the 

Application for Registration of Erase Blue. Transmittal of 2 Studies. 

45086400 Monsanto Company (2000) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of MON 78746 Herbicide. Transmittal of 6 Studies. 

45088200 US EPA (2000) Submission of Toxicity and Environmental Fate Data in Support of the 

Registration of various Triazine and other Pesticides. Transmittal of 32 Studies. 

45089400 Monsanto Company (2000) Submission of Residue Chemistry Data in Support of the 

Registration of Roundup Ultra, and the Petition for Tolerance of Glyphosate in/on Grass 

Forage, Fodder, Hay Crop Group. Transmittal of 1 Study. 

45090900 Zeneca Ag Products (2000) Submission of Residue Data in Support of the Petition for 

Tolerance of Sulfosate in/on Cucurbit Vegetables Group. Transmittal of 13 Studies. 



45090901 Rhodes, M. (2000) Sulfosate Residue Chemistry Regulatory Summary and Support for 

Proposed Tolerances: Cucurbit Vegetables Group, Except Squash; Grass Forage, Fodder, and 

Hay Group; Nongrass Animal Feeds (Forage, Fodder, Straw, and Hay) Group; Green Onions; 

Sugarcane; Sunflower; and Summer Squash: Lab Project Number: MER3292000B. 

Unpublished study prepared by Zeneca Inc. 26 p. 

45090902 Rhodes, M. (2000) Sulfosate: An Aggregate Risk Assessment in Support of Proposed 

Tolerances: Cucurbit Vegetables Group, Except Squash; Grass Forage, Fodder, and Hay 

Group; Nongrass Animal Feeds (Forage, Fodder, Straw, and Hay) Group; Green Onions; 

Sugarcane; Sunflower; and Summer Squash: Lab Project Number: MER3292000. 

Unpublished study prepared by Zeneca Ag Products. 99 p. 

45100400 Monsanto Company (2000) Submission of Toxicity Data in Support of the Application for 

Registration of MON 78746 Herbicide. Transmittal of 1 Study. 

45101500 Albaugh, Inc. (2000) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of Albaugh Glyphosate 62%. Transmittal of 8 Studies. 

45101600 Albaugh, Inc. (2000) Submission of Product Chemistry Data in Support of the Application for 

Registration of Glyphosate 53.8%. Transmittal of 2 Studies. 

45105400 Albaugh Incorporated (2000) Submission of Product Chemistry and Toxicity Data in Support 

of the Application for Registration of Glyphosate 41%. Transmittal of 4 Studies. 

45105500 Albaugh Incorporated (2000) Submission of Product Chemistry and Toxicity Data in Support 

of the Application for Registration of Glyphosate 41% Plus. Transmittal of 4 Studies. 

45121400 Albaugh, Inc. (2000) Submission of Product Chemistry Data in Support of the Application for 

Registration of Albaugh Technical Glyphosate Acid. Transmittal of 1 Study. 

45146000 Monsanto Company (2000) Submission of Toxicity Data in Support of the Application for the 

Amended Registration of MON 78063. Transmittal of 1 Study. 

45163100 Albaugh, Inc. (2000) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of Land Star. Transmittal of 9 Studies. 

45168500 Albaugh, Inc. (2000) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of Fallow Star. Transmittal of 9 Studies. 

45174700 Monsanto Company (2000) Submission of Residue Data in Support of the Registration of 

Roundup Ultra Herbicide and the Petition for Tolerance of Glyphosate in/on Wheat. 

Transmittal of 1 Study. 

45181300 Cheminova A/S (2000) Submission of Product Chemistry Data in Support of the Application 

for Registration of Glyfos AU Herbicide. Transmittal of 3 studies. 

45192900 Chemical Products Technologies (2000) Submission of Product Chemistry Data in Support of 

the Application for Registration of Clearout 62 and Clearout 41. Transmittal of 3 Studies. 

45202900 U.S. Environmental Protection Agency (2000) Submission of Toxicity, Risk Assessment, 

Exposure and Efficacy Data in Support of the Registration of Atrazine. Transmittal of 20 

Studies. 

45205100 U.S. Environmental Protection Agency (2000) Submission of Toxicity, Risk Assessment and 

Exposure Data in Support of the Registration of Atrazine. Transmittal of 7 Studies. 

45205106 Marrs, R.; Williams, C.; Frost, A. et al. (1989) Assessment of the effects of herbicide spray 

drift on a range of plant species of conservation interest. Environmental Pollution 59:71-86. 

45214500 Monsanto Company (2000) Submission of Product Chemistry Data in Support of the 

Registration of MON 77945 and MON 77859 Herbicides. Transmittal of 2 Studies. 



45215100 BASF Corporation (2000) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of AC 1014109 Herbicide. Transmittal of 9 Studies. 

45219700 Cheminova, Inc. (2000) Submission of Product Chemistry Data in Support of the Registration 

of Glyfos Ready-To-Use Weed and Grass Killer. Transmittal of 2 Studies. 

45219900 Cheminova, Inc. (2000) Submission of Product Chemistry Data in Support of the Registration 

of Glyfos Ready-To-Use Weed and Grass Killer. Transmittal of 2 Studies. 

45220000 Cheminova, Inc. (2000) Submission of Product Chemistry Data in Support of the Registration 

of Glyfos Ready-To-Use 0.96% Weed and Grass Killer. Transmittal of 2 Studies. 

45220600 Cheminova, Inc. (2000) Submission of Product Chemistry Data in Support of the Application 

for Registration of GLYFOS Ready-To-Use 18% Weed and Grass Killer. Transmittal of 2 

Studies. 

45227700 US EPA (2000) Submission of Environmental Fate, Toxicity and Residue Chemistry Data in 

Support of the Reregistration of Atrazine. Transmittal of 31 Studies. 

45235500 Cheminova, Inc. (2000) Submission of Product Chemistry Data in Support of the Registration 

of Glyfos Concentrate 7.5% Weed and Grass Killer. Transmittal of 2 Studies. 

45235700 Cheminova, Inc. (2000) Submission of Product Chemistry Data in Support of the Registration 

of Glyfos Concentration 7.5% Weed and Grass Killer. Transmittal of 2 Studies. 

45235800 Novartis Crop Protection, Inc. (2000) Submission of Product Chemistry, and Toxicity Data in 

Support of the Application for Registration of Expert Herbicide. Transmittal of 14 Studies. 

45235803 Hipps, A. (2000) Characterization Reports of G-30027 and Related Compounds/CGA-

77102/Glyphosate-IPA 4.9 SC (A12453C) Test Substances Used in Toxicological Studies 

Included in This Submission: Lab Project Number: PC-00-056: 922-00: 747-00. Unpublished 

study prepared by Novartis Crop Protection, Inc. 24 p. 

45235804 Tisdel, M. (2000) Summary of Acute Toxicological Studies with CGA-77102/G-

30027/II/GLY-IPA 4.9 SC (Expert): Lab Project Number: 1182-00. Unpublished study 

prepared by Novartis Crop Protection, Inc. 10 p. 

45235900 Cheminova, Inc. (2000) Submission of Product Chemistry Data in Support of the Application 

for Registration of Glyphos Concentrate 5% Weed and Grass Killer. Transmittal of 1 Study. 

45236000 Cheminova, Inc. (2000) Submission of Product Chemistry Data in Support of the Application 

for the Registration of Glyfos Concentrate 270 Weed and Grass Killer. Transmittal of 2 

Studies. 

45236100 Cheminova, Inc. (2000) Submission of Product Chemistry Data in Support of the Application 

for the Registration of Glyfos Ready- to-Use 0.75% Weed and Grass Killer. Transmittal of 2 

Studies. 

45237000 Albaugh, Inc. (2000) Submission of Product Chemistry Data in Support of the Application for 

the Registration of Glyphosate Acid. Transmittal of 1 Study. 

45263800 Albaugh, Inc. (2000) Submission of Product Chemistry Data in Support of the Registration of 

Land Star. Transmittal of 1 Study. 

45263900 Albaugh, Inc. (2000) Submission of Product Chemistry Data in Support of the Application for 

Registration of Glyphosate 41%, Glyphosate 41% Plus, Glyphosate 53.8%, Glyphosate 62% 

and Fallow Star. Transmittal of 5 Studies. 

45278400 Dow AgroSciences LLC (2000) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate 18% Concentrate. Transmittal of 3 Studies. 



45278500 Dow AgroSciences LLC. (2000) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate 0.96% RTU. Transmittal of 3 Studies. 

45278800 Monsanto Co. (2000) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of RT Master. Transmittal of 7 Studies. 

45279800 Chemical Products Technologies (2000) Submission of Product Chemistry Data in Support of 

the Application for Registration of Clearout 41 Plus and Clearout 42. Transmittal of 1 Study. 

45290000 Cheminova, Inc. (2000) Submission of Product Chemistry Data in Support of the Application 

for Registration of Glyfos AU Herbicide. Transmittal of 1 Study. 

45290400 Monsanto Company (2000) Submission of Reduced Risk Data in Support of the Registration 

of Roundup Ultra Herbicide. Transmittal of 1 Study. 

45290401 Kirk, A. (2000) Rationale to Support Follow-On Reduced Risk of Monsanto Petition 

Proposing Uses of Roundup Ultra Herbicide Over-the-Top of Glyphosate-Tolerant Wheat: Lab 

Project Number: 1527. Unpublished study prepared by Monsanto Company. 142 p. 

45293500 Nufarm, Inc. (2000) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for the Registration of Glyphosate IPA Manufacturing Concentrate. Transmittal of 

8 Studies. 

45304800 Rohm and Haas (2001) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of Rawhide 4F Herbicide. Transmittal of 7 Studies. 

45311400 BASF Corporation (2001) Submission of Product Chemistry Data in Support of the 

Reregistration of SQUADRON Herbicide. Transmittal of 1 Study. 

45315800 Syngenta Crop Protection, Inc. (2001) Submission of Residue and Environmental Fate Data in 

Support of the Petition for Tolerance of Sulfosate in/on Cotton, Radish, Pistachio, Sorghum, 

Sweet Corn, Leaves of Root and Tuber Vegetable Group, Except Radish, Root Vegetables 

Subgroup, except Radish, and Tuberous and Corm Vegetables Subgroup. Transmittal of 1 

Study. 

45315801 Rhodes, M.; Yeh, S. (2001) Sulfosate: Response to Hazards Effects Division Review of 

Magnitude of the Residue Data Supporting PP No. 976032 (Leaves of Root and Tuber 

Vegetables Group, Except Radish; Root Vegetables Subgroup, except Radish; and Radish). 

Unpublished study prepared by Syngenta Crop Protection Inc. 11 p. 

45317300 Monsanto Company (2001) Submission of Product Chemistry Data in Support of the 

Registration of Glyphosate Technical. Transmittal of 1 Study. 

45322900 BASF Corporation (2001) Submission of Product Chemistry Data in Support of the 

Application for Registration of BACKDRAFT SL Herbicide. Transmittal of 3 Studies. 

45325800 Monsanto Company (2001) Submission of Product Chemistry Data in Support of the 

Registration of Ready Master ATZ Herbicide. Transmittal of 1 Study. 

45325900 Monsanto Company (2001) Submission of Product Chemistry Data in Support of the 

Registration of Fallow Master BroadSpectrum Herbicide. Transmittal of 1 Study. 

45328900 PBI/Gordon Corporation (2001) Submission of Product Safety and Toxicity Data in Support of 

the Registration of EH-1384 Herbicide. Transmittal of 8 Studies. 

45341100 BASF Corporation (2001) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of Journey Herbicide. Transmittal of 9 Studies. 

45350600 PBI/Gordon Corp. (2001) Submission of Product Chemistry Data in Support of the 

Application for Registration of EH-1385 Herbicide. Transmittal of 2 Studies. 



45360300 Cedar Chemical Co. (2001) Submission of Product Chemistry Data in Support of the 

Application for the Registration of Glyphosate Technical. Transmittal of 3 Studies. 

45362500 Nufarm, Inc. (2001) Submission of Toxicity Data in Support of the Registration of Nufarm 

Credit Herbicide. Transmittal of 2 Studies. 

45365000 Monsanto Co. (2001) Submission of Residue and Toxicity Data in Support of the Registration 

of Roundup Ready Rice and the Petition for Tolerance of Glyphosate in/on Rice. Transmittal 

of 4 Studies. 

45365400 Monsanto Company (2001) Submission of Residue Chemistry Data in Support of the 

Registration of Roundup UltraMAX Herbicide and the Petition for Tolerance of Roundup 

UltraMAX in/on Animal Feeds, Non-grass Crop Group. Transmittal of 1 Study. 

45370300 Monsanto Co. (2001) Submission of Toxicity Data in Support of the Registration of Roundup 

Ultra Herbicide. Transmittal of 2 Studies. 

45370500 Monsanto Co. (2001) Submission of Product Chemistry Data in Support of the Registration of 

Roundup UltraMAX Herbicide. Transmittal of 1 Study. 

45374000 Syngenta Crop Protection Inc. (2001) Submission of Toxicity Data in Support of the 

Application for Registration of ZPP1560 AS. Transmittal of 6 Studies. 

45374600 PBI/Gordon Corp. (2001) Submission of Product Chemistry Data in Support of the 

Application for Registration of EH-1390 Herbicide. Transmittal of 1 Study. 

45378500 PBI/Gordon Corp. (2001) Submission of Product Chemistry Data in Support of the 

Application for Registration of EH-1391 Herbicide. Transmittal of 1 Study. 

45386800 NuFarm (2001) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for the Registration of NuFarm Credit Duo Herbicide. Transmittal of 7 Studies. 

45387700 PBI/Gordon Corporation (2001) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of EH-1386 Herbicide. Transmittal of 8 Studies. 

45399300 Monsanto Company (2001) Submission of Product Chemistry Data in Support of the 

Registration of Fire Power Herbicide. Transmittal of 1 Study. 

45403700 Voluntary Purchasing Groups, Inc. (2001) Submission of Product Chemistry Data in Support 

of the Application for Registration of Hi-Yield KILLZALL Concentrate Systemic Weed and 

Grass Killer. Transmittal of 5 Studies. 

45409600 Monsanto Company (2001) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for the Registration of MON 78567 Herbicide. Transmittal of 7 Studies. 

45410600 Monsanto Company (2001) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for the Registration of MON 78307 Herbicide. Transmittal of 7 Studies. 

45423300 Green Light Company (2001) Submission of Product Chemistry Data in Support of the 

Application for Registration of Green Light Com-Pleet 1.92% Systemic Grass and Weed 

Killer Ready-To-Use. Transmittal of 1 Study. 

45423500 Green Light Company (2001) Submission of Product Chemistry Data in Support of the 

Application for Registration of Green Light Com-Pleet Systemic Grass and Weed Killer 

Ready-To-Use. Transmittal of 1 Study. 

45423600 Green Light Company (2001) Submission of Product Chemistry Data in Support of the 

Application for Registration of Green Light Com-Pleet 18% Systemic Grass and Weed Killer. 

Transmittal of 1 Study. 



45423700 Green Light Company (2001) Submission of Product Chemistry Data in Support of the 

Application for Registration of Green Light Com-Pleet 41% Systemic Grass and Weed Killer. 

Transmittal of 1 Study. 

45433400 PBI/Gordon Corporation (2001) Submission of Product Chemistry Data in Support of the 

Application for the Registration of EH-1387 Herbicide. Transmittal of 2 Studies. 

45434300 Monsanto Company (2001) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of MON 78365 Herbicide. Transmittal of 7 Studies. 

45437900 PBI/Gordon Corporation (2001) Submission of Product Chemistry Data in Support of the 

Application for Registration of EH-1388 Herbicide. Transmittal of 2 Studies. 

45461200 Monsanto Company (2001) Submission of Toxicity Data in Support of the Application for 

Registration of MON 78307 Herbicide. Transmittal of 1 Study. 

45465400 PBI/Gordon Corporation (2001) Submission of Product Chemistry Data in Support of the 

Registration of EH-1389 Herbicide. Transmittal of 2 Studies. 

45473900 Dow AgroSciences, LLC (2001) Submission of Product Chemistry Data in Support of the 

Registration Glyphosate 0.96% RTU. Transmittal of 1 Study. 

45474000 Dow AgroSciences LLC (2001) Submission of Product Chemistry Data in Support of the 

Registration of Glyphosate 18% Concentrate. Transmittal of 1 Study. 

45479200 PBI/Gordon Corporation (2001) Submission of Product Chemistry Data in Support of the 

Application for Registration of EH-1394 Herbicide. Transmittal of 2 Studies. 

45482700 Cheminova, Inc. (2001) Submission of Product Chemistry Data in Support of the Application 

for Registration of Glyfos Concentrate 25% Weed and Grass Killer. Transmittal of 2 Studies. 

45489100 Syngenta Crop Protection, Inc. (2001) Submission of Product Chemistry Data in Support of 

the Application for Registration of Touchdown Ready to Use. Transmittal of 1 Study. 

45491700 Syngenta Crop Protection (2001) Submission of Product Chemistry Data in Support of the 

Application for Registration of Touchdown Home and Garden Concentrate Containing 

Glyphosate. Transmittal of 1 Study. 

45501000 Monsanto Company (2001) Submission of Toxicity and Product Chemistry Data in Support of 

the Application for Registration of MON 78404 Herbicide. Transmittal of 7 Studies. 

45505300 Voluntary Purchasing Groups, Inc. (2001) Submission of Product Chemistry Data in Support 

of the Reregistration of the Glyphosate Containing Product Hi-Yield Ready-To-Use 

Vegetation Killer. Transmittal of 1 Study. 

45505400 Voluntary Purchasing Groups, Inc. (2001) Submission of Product Chemistry Data in Support 

of the Reregistration of the Glyphosate Containing Product Ferti-Lome Systemic Vine Killer. 

Transmittal of 1 Study. 

45505500 Voluntary Purchasing Groups, Inc. (2001) Submission of Product Chemistry Data in Support 

of the Reregistration of the Glyphosate Containing Product Hi-Yield Ready-To-Use Weed and 

Grass Killer. Transmittal of 1 Study. 

45505600 Voluntary Purchasing Groups, Inc. (2001) Submission of Product Chemistry Data in Support 

of the Reregistration of the Glyphosate Containing Product Ferti-Lome Ready-To-Use 

Systemic Nutgrass Killer. Transmittal of 1 Study. 

45505700 Voluntary Purchasing Groups, Inc. (2001) Submission of Product Chemistry Data in Support 

of the Reregistration of the Isopropylamine Glyphosate Containing Product Hi-Yield Systemic 

Weed and Grass Killer Concentrate. Transmittal of 1 Study. 



45505800 Voluntary Purchasing Groups, Inc. (2001) Submission of Product Chemistry Data in Support 

of the Reregistration of the Isopropylamine Glyphosate Containing Product Hi-Yield Systemic 

Vegetation Killer. Transmittal of 1 Study. 

45505900 Voluntary Purchasing Groups, Inc. (2001) Submission of Product Chemistry Data in Support 

of the Reregistration of the Isopropylamine Glyphosate Containing Product Hi-Yield Systemic 

Weed and Grass Killer. Transmittal of 1 Study. 

45506000 Voluntary Purchasing Groups, Inc. (2001) Submission of Product Chemistry Data in Support 

of the Reregistration of Fertilome Ready-To-Use Killer Containing Glyphosate. Transmittal of 

1 Study. 

45506100 Voluntary Purchasing Groups, Inc. (2001) Submission of Product Chemistry Data in Support 

of the Reregistration of the Glyphosate Containing Product Hi-Yield Ready-To-Use Systemic 

Weed and Grass Killer Containing Glyphosate. Transmittal of 1 Study. 

45506200 Voluntary Purchasing Groups, Inc. (2001) Submission of Product Chemistry Data in Support 

of the Reregistration of the Glyphosate Containing Product Hi-Yield Systemic Rope & Wick 

Applicator. Transmittal of 1 Study. 

45506700 Voluntary Purchasing Groups, Inc. (2001) Submission of Product Chemistry Data in Support 

of the Reregistration of the Isopropylamine glyphosate Containing Product Hi-Yield Systemic 

Rope and Wick Applicator Mix. Transmittal of 1 Study. 

45511100 Nations Ag II (2001) Submission of Product Chemistry Data in Support of the Application for 

Registration of Nations Ag II Glyphosate Technical. Transmittal of 3 Studies. 

45511500 Nations Ag II LLC (2001) Submission of Product Chemistry Data in Support of the 

Application for Registration of Nations Ag II Glyphosate IPA Technical. Transmittal of 3 

Studies. 

45514900 Albaugh, Inc. (2001) Submission of Product Chemistry Data in Support of the Registration of 

Albaugh Glyphosate 62%. Transmittal of 1 Study. 

45515000 Albaugh, Inc. (2001) Submission of Product Chemistry Data in Support of the Registration of 

Albaugh Glyphosate 53.8%. Transmittal of 1 Study. 

45515100 Albaugh, Inc. (2001) Submission of Product Chemistry Data in Support of the Registration of 

Albaugh Glyphosate 41%. Transmittal of 1 Study. 

45515200 Albaugh, Inc. (2001) Submission of Product Chemistry Data in Support of the Registration of 

Albaugh Glyphosate 41% Plus. Transmittal of 1 Study. 

45518100 Albaugh, Inc. (2001) Submission of Product Chemistry Data in Support of the Application for 

Registration of Gly Star Ready-to-Use Grass and Weed Killer. Transmittal of 2 Studies. 

45523700 Albuagh, Inc. (2001) Submission of Product Chemistry Data in Support of the Application for 

Registration of GlyStar Concentrate. Transmittal of 2 Studies. 

45539800 Syngenta Crop Protection, Inc. (2001) Submission of Toxicity Data in Support of the 

Registration of Touchdown 5 Herbicide, Touchdown 6 Herbicide, Touchdown 4-LC, 

Touchdown Technical, and Touchdown Concentrate Herbicide. Transmittal of 3 Studies. 

45546600 U.S. Environmental Protection Agency (2001) Submission of Exposure, Risk, Residue, 

Toxicity and Environmental Fate Data. Transmittal of 50 Sudies. 

45546620 Campbell, J.; Smith, M.; Eiteman, M.; et al. (2000) Comparison of Solvents for Removing 

Pesticides from Skin Using an In Vitro Porcine Model. AIHAJ 61(1):82-88. 

45549200 Albaugh Inc. (2001) Submission of Product Chemistry Data in Support of the Registration of 

Land Star. Transmittal of 1 Study. 



45550100 Syngenta Crop Protection, Inc. (2001) Submission of Product Chemistry Data in Support of 

the Registration of Glyphosate Acid Technical. Transmittal of 1 Study. 

45553500 Valent U.S.A. Corporation (2001) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of V-10097 Herbicide. Transmittal of 8 Studies. 

45563700 Syngenta Crop Protection, Inc. (2001) Submission of Product Chemistry Data in Support of 

the Application for Registration of Expert Herbicide. Transmittal of 2 Studies. 

45583800 Monsanto Company (2002) Submission of Product Chemistry Data in Support of the 

Registration of MON 78128 Herbicide. Transmittal of 1 Study. 

45595700 Nufarm, Inc. (2002) Submission of Product Chemistry Data in Support of the Registration of 

Nufarm Credit Duo. Transmittal of 1 Study. 

45597200 Nufarm Americas Inc. (2002) Submission of Product Chemistry and Toxicity Data in Support 

of the Application for Registration of Nufarm NUP8D01 Herbicide. Transmittal of 9 Studies. 

45605400 Chemsico (2002) Submission of Product Chemistry, Toxicity, and Efficacy Data in Support of 

the Application for Registration of Chemsico Herbicide Concentrate DG. Transmittal of 9 

Studies. 

45605409 Bio Research (2001) Efficacy of Diquat and Glyphosate RTU Combinations on the Control of 

Selected Weeds: Lab Project Number: 275-01. 30 p. 

45615100 Nufarm Americas Inc. (2002) Submission of Product Chemistry and Toxicity Data in Support 

of the Application for Registration of Nufarm Credit Duo XL Herbicide. Transmittal of 9 

Studies. 

45622900 Monsanto Co. (2002) Submission of Product Chemistry Data in Support of the Application for 

Registration of MON 78736 Herbicide. Transmittal of 1 Study. 

45623900 Monsanto Company (2002) Submission of Product Chemistry Data in Support of the 

Application for Registration of MON 78783 Herbicide. Transmittal of 1 Study. 

45632100 Chemsico, A Division of United Industries Corp. (2002) Submission of Product Chemistry and 

Toxicity Data in Support of the Application for Registration of Chemsico Herbicide DG RTU. 

Transmittal of 6 Studies. 

45638800 Cheminova, Inc. (2002) Submission of Product Chemistry Data in Support of the Application 

for Registration of Glyfos II Herbicide. Transmittal of 1 Study. 

45646000 Monsanto Company (2002) Submission of Residue Data in Support of Amended Registration 

of Roundup UltraMax Herbicide and the Petition for Tolerance of Roundup UltraMax on 

Animal Feed and Non-Grass Crop Group. Transmittal of 1 Study. 

45647500 Monsanto Co. (2002) Submission of Residue Data in Support of the Registration of Roundup 

UltraMAX Herbicide. Transmittal of 1 Study. 

45657800 Chemical Products Technologies, LLC (2001) Submission of Toxicity and Product Chemistry 

Data in Support of the Application for Registration of ClearOut 62 Formulation Concentrate. 

Transmittal of 7 Studies. 

45666700 Cheminova, Inc. (2002) Submission of Toxicity Data in Support of FIFRA 6(a)(2) Data 

Requirements for Glyphosate. Transmittal of 5 Studies. 

45669400 Monsanto Co. (2002) Submission of Product Chemistry Data in Support of the Registration of 

MON 78746 Herbicide. Transmittal of 1 Study. 

45685900 HELM AG (2002) Submission of Product Chemistry Data in Support of the Application for 

Registration of Glyphosate Technical. Transmittal of 3 Studies. 



45689300 Albaugh, Inc. (2002) Submission of Product Chemistry Data in Support of the Registration of 

Fallow Star. Transmittal of 1 Study. 

45705400 Dow AgroSciences (2002) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate 1.92% RTU. Transmittal of 2 Studies. 

45725300 Syngenta Crop Protection, Inc. (2002) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of Expert Herbicide. Transmittal of 9 Studies. 

45726800 Monsanto Inc. (2002) Submission of Toxicity Data in Support of the Registration of MON 

35050. Transmittal of 2 Studies. 

45726801 Hotz, K. (2001) A Study of the Short-Term Effects of MON 35050 in Male CD-1 Mice: Lab 

Project Number: MSE-N 99052: ML-99-170: MSL 16949. Unpublished study prepared by 

Monsanto Co. 188 p. 

45744300 Cheminova, Inc. (2002) Submission of Product Chemistry Data in Support of the Registrations 

of Glyfos Concentration 18% Weed and Grass Killer, Glyfos Ready-to-Use 1.92% Weed and 

Grass Killer, Glyfos Ready-to-Use 0.96%, Glyfos Ready-to-Use 0.75% Weeds and Grass 

Killer, Glyfos Concentrate 5% Weed and Grass Killer, Glyfos Concentrate 16.5% Weed and 

Grass Killer, Glyfos Concentrate 7.5% Weed and Grass Killer and Glyfos Concentrate 27% 

Weed and Grass Killer. Transmittal of 1 Study. 

45745300 Chemical Products Technologies (2002) Submission of Product Chemistry Data in Support of 

the Application for Registration of Glyphosate Technical. Transmittal of 1 Study. 

45746300 Riverdale Chemical Company (2002) Submission of Product Chemistry Data in Support of the 

Amended Registration of Riverdale Grass, Weed and Vegetation Herbicide 5% Concentrate. 

Transmittal of 1 Study. 

45746400 Riverdale Chemical Company (2002) Submission of Product Chemistry Data in Support of the 

Amended Registration of Riverdale Grass, Weed and Vegetation Herbicide RTU. Transmittal 

of 1 Study. 

45746600 Nufarm Americas Inc. (2002) Submission of Product Chemistry Data in Support of the 

Application for Registration of Nufarm NUP8D01 Herbicide. Transmittal of 1 Study. 

45748600 Cheminova, Inc. (2002) Submission of Product Chemistry Data in Support of the Application 

for Registration of Glyfos Concentrate 1.25% Weed and Grass Killer. Transmittal of 2 Studies. 

45748700 Cheminova, Inc. (2002) Submission of Product Chemistry Data in Support of the Application 

for Registration of Glyfos Concentrate 20% Weed and Grass Killer. Transmittal of 2 Studies. 

45758700 Albaugh, Inc. (2002) Submission of Product Chemistry Data in Support of the Registration of 

Gly Star Concentrate. Transmittal of 1 Study. 

45758800 Syngenta Crop Protection, Inc. (2002) Submission of Product Chemistry Data in Support of 

the Amended Registration of Touchdown Herbicide. Transmittal of 4 Studies. 

45759200 Helm (2002) Submission of Product Chemistry Data in Support of the Application for 

Registration of Glyphosate Pro. Transmittal of 1 Study. 

45760900 Monsanto Company (2002) Submission of Toxicity Data in Support of the Application for 

Registration of MON 78736 Herbicide. Transmittal of 6 Studies. 

45761500 Albaugh, Inc. (2002) Submission of Product Chemistry Data in Support of the Registration of 

Gly Star Ready-to-Use Grass and Weed Killer. Transmittal of 1 Study. 

45763500 Monsanto Co. (2002) Submission of Product Chemistry and Toxicity Data in Support of 

Registration of MON 78327 Herbicide. Transmittal of 7 studies. 



45766100 Monsanto Co. (2002) Submission of Toxicity Data in Support of the Amended Registration of 

MON 78783 Herbicide. Transmittal of 1 Study. 

45767100 Monsanto Company (2002) Submission of Toxicity Data in Support of the Registration of 

Roundup UltraDry Herbicide. Transmittal of 10 Studies. 

45767103 Carter, J. (2002) MON 78568 Effects on Soil Non-Target Micro-Organisms: Nitrogen 

Transformation, Carbon Transformation: Lab Project Number: HR-2001-133: RD 1591: EVA 

011/014047. Unpublished study prepared by Huntingdon Life Sciences Ltd. 41 p. {OPPTS 

850.5100} 

45767109 Hayward, J. (2001) Acute Toxicity of MON 78568 to the Earthworm, Eisenia fetida: Lab 

Project Number: CE-2001-137: RD 1591: CEMR-1643. Unpublished study prepared by CEM 

Analytical Services Ltd. 37 p. 

45773100 Industria Prodotti Chimici, S.p.A (2002) Submission of Environmental Fate Data in Support of 

the Registration of Glyphosate Technical and the Application for Registration of Glygran 

WdG. Transmittal of 1 Study. 

45773300 Monsanto Company (2002) Submission of Product Chemistry Data in Support of the 

Registrations of MON 78365 Herbicide and MON 78365/Quik Pro. Transmittal of 1 Study. 

45773400 Monsanto Company (2002) Submission of Product Chemistry Data in Support of the 

Amended Registration of MON 78567 Herbicide. Transmittal of 1 Study. 

45773500 Monsanto Company (2002) Submission of Product Chemistry Data in Support of the 

Registration of MON 78307 Herbicide. Transmittal of 1 Study. 

45775100 Helm (2002) Submission of Product Chemistry Data in Support of the Application for 

Registration of Glyphosate Pro. Transmittal of 1 Study. 

45777400 Monsanto Co. (2002) Submission of Toxicity and Environmental Fate Data in Support of the 

Registration of MON 14420-G Herbicide. Transmittal of 3 Studies. 

45779600 Monsanto Co. (2002) Submission of Residue Data in Support of the Registration of 

Glyphosate. Transmittal of 1 Study. 

45779601 Kohn, N.; Grue, C. (2002) The Quantification of Tissue Residues of Glyphosate and 

Aminomethyl Phosphonic Acid (AMPA) in Clams and Oysters Associated with the 

Application of Rodeo to Control Smooth Cordgrass (Spartina alterniflora): Lab Project 

Number: SS-00-0001: 1596. Unpublished study prepared by Battelle Pacific Northwest 

Laboratories. 36 p. {OPPTS 860.1500} 

45792300 Helm AG (2002) Submission of Product Chemistry Data in Support of the Application for 

Registration of Glyphosate Pro. Transmittal of 1 Study. 

45799900 Monsanto Company (2002) Submission of Product Chemistry Data in Support of the 

Registration of MON 78365 Herbicide and QuickPro Herbicide. Transmittal of 1 Study. 

45805500 Syngenta Crop Protection, Inc. (2002) Submission of Product Chemistry Data in Support of 

the Amended Registration of Glyphosate Acid Technical and the Application for Registration 

of Glyphosate Acid Technical Dry. Transmittal of 2 Studies. 

45807100 Chemical Products Technologies, LLC (2002) Submission of Product Chemistry Data in 

Support of the Application for Amended Registration of ClearOut 62 Formulation 

Concentrate. Transmittal of 1 Study. 

45809800 Helm (2002) Submission of Product Chemistry Data in Support of the Application for 

Registration of Glyphosate Technical. Transmittal of 1 Study. 



45814300 Monsanto Company (2002) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of MON 79146 Herbicide. Transmittal of 7 Studies. 

45819300 Dow AgroSciences LLC (2002) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of GF-887. Transmittal of 8 Studies. 

45825900 Nufarm, Inc. (2002) Submission of Product Chemistry and Toxicity Data in Support of the 

Amended Registration of Nufarm GlyKamba Broad Spectrum. Transmittal of 9 Studies. 

45830200 Syngenta Crop Protection, Inc. (2002) Submission of Toxicity and Product Chemistry Data in 

Support of the Application for Registration of SYN 1219 Herbicide. Transmittal of 9 Studies. 

45830209 Tisdel, M. (2002) Summary of Acute Toxicology Studies with a 500g/l Formulation of 

Glyphosate: Lab Project Number: 1850-02: EB4970: FB5947. Unpublished study prepared by 

Syngenta Crop Protection, Inc. 7 p. {OPPTS 870.1100, 870.1200, 870.1300, 870.2400, 

870.2500, 870.2600} 

45832500 Nufarm, Inc. (2003) Submission of Product Chemistry Data in Support of the Application for 

Registration of Nufarm Credit Duo XL Herbicide. Transmittal of 1 Study. 

45833400 Nufarm Agriculture USA (2002) Submission of Product Chemistry Data in Support of the 

Application for Registration of Nufarm NUP8D01 Herbicide. Transmittal of 1 Study. 

45837200 Syngenta Crop Protection, Inc. (2003) Submission of Product Chemistry Data in Support of 

the Amended Registration of Touchdown Herbicide. Transmittal of 1 Study. 

45843100 Chemical Products Technologies, LLC (2003) Submission of Toxicity and Product Chemistry 

Data in Support of the Applications for Registration of ClearOut Weed and Grass Killer, 

ClearOut Pro Concentrate and ClearOut Plus NT. Transmittal of 2 Studies. 

45843300 Chemical Products Technologies, LLC (2002) Submission of Toxicity and Product Chemistry 

Data in Support of the Application for Registration of ClearOut 41-75. Transmittal of 2 

Studies. 

45850700 Syngenta Crop Protection, Inc. (2003) Submission of Product Chemistry Data in Support of 

the Amended Registration of SYN 1219 Herbicide. Transmittal of 1 Study. 

45852200 Monsanto Company (2003) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of MON 78906 Herbicide. Transmittal of 2 Studies. 

45852500 Monsanto Company (2002) Submission of Product Chemistry, Toxicity, Exposure and Risk 

Data in Support of the Application for MON 79158 Herbicide. Transmittal of 8 Studies. 

45861600 The Ortho Business Group (2003) Submission of Efficacy Data in Support of the Amended 

Registration of Ortho Fence & Grass Edger Formula II. Transmittal of 1 Study. 

45861601 Soufi, R. (2002) Efficacy and Residual Performance of GroundClear Super Edger Plus. 

Unpublished study prepared by The Scotts Company. 29 p. 

45871300 Dow AgroSciences LLC (2003) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of GF-772. Transmittal of 8 Studies. 

45878500 Monsanto Company (2003) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of MON 78868 Herbicide. Transmittal of 2 Studies. 

45878600 Helm Agro US, Inc. (2003) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyfox. Transmittal of 1 Study. 

45882000 Helm Agro US, Inc. (2003) Submission of Product Chemistry Data in Support of the Amended 

Registration of Glyfox Herbicide. Transmittal of 1 Study. 



45894700 PBI/Gordon Corporation (2003) Submission of Product Chemistry Data in Support of the 

Registration of EH 1390 Herbicide. Transmittal of 1 Study. 

45894800 PBI/Gordon Corporation (2003) Submission of Product Chemistry Data in Support of the 

Registration of EH 1389 Herbicide. Transmittal of 1 Study. 

45894900 PBI/Gordon Corporation (2003) Submission of Product Chemistry Data in Support of the 

Registration of EH 1391 Herbicide. Transmittal of 1 Study. 

45895000 PBI/Gordon Corporation (2003) Submission of Product Chemistry Data in Support of the 

Registration of EH 1386 Herbicide. Transmittal of 1 Study. 

45897900 Chemsico (2003) Submission of Product Chemistry Data in Support of the Application for 

Registration of Chemsico Herbicide Concentrate DG II. Transmittal of 2 Studies. 

45899100 Monsanto Company (2003) Submission of Residue Data in Support of the Amended 

Registration of Roundup UltraMAX Herbicide and the Petition for Tolerance of Glyphosate in 

or on Cotton Gin By-Products. Transmittal of 1 Study. 

45906000 Dow AgroSciences LLC (2003) Submission of Toxicity and Fate Data in Support of the 

FIFRA 6(a)(2) Data Requirements for Oxyfluorfen. Transmittal of 8 Studies. 

45911100 Dow AgroSciences (2003) Submission of Product Chemistry Data in Support of the 

Registration of Glyphosate 18% Concentrate. Transmittal of 1 Study. 

45913600 Dow AgroSciences LLC (2003) Submission of Product Chemistry Data in Support of the 

Registration of Glypro. Transmittal of 1 Study. 

45929400 The Secretary of State (2003) Submission of Product Chemistry and Toxicity Data to Support 

the Certification of Use in Accordance with EPA Label Requirements and there is no 

Unreasonable Risk to Humans or the Environment for the Aerial Herbicide Eradication 

Program in Columbia. Transmittal of 7 Studies. 

45930800 Syngenta Crop Protection, Inc. (2003) Submission of Product Chemistry and Toxicity Data in 

Support of the Applications for Registration of Touchdown Diquat Home and Garden 

Concentrate and Touchdown Diquat Home and Garden Ready to Use. Transmittal of 13 

Studies. 

45930813 Tisdel, M. (2003) Summary of Acute Toxicology Studies with Diquat (Ion) Glyphosate 

13.79SL Formulation (A13692B): Lab Project Number: 1844-02. Unpublished study prepared 

by Syngenta Crop Protection, Inc. 8 p. {OPPTS 870.1100, 870.1200, 870.1300, 870.2400, 

870.2500, 870.2600} 

45931700 Helm Agro US, Inc. (2003) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate Technical. Transmittal of 2 Studies. 

46000400 Monsanto Company, Lawn and Garden Products (2003) Submission of Product Chemistry 

Data in Support of the Registration of MON 78567 Herbicide. Transmittal of 1 Study. 

46000500 Monsanto Company, Lawn and Garden Products (2003) Submission of Product Chemistry 

Data in Support of the Registration of MON 78307 (Roundup Weed & Grass Killer 

Concentrate). Transmittal of 1 Study. 

46006500 Chemsico (2003) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of Chemsico Herbicide Concentrate DT. Transmittal of 8 Studies. 

46006800 Syngenta Crop Protection, Inc. (2003) Submission of Product Chemistry and Toxicity Data in 

Support of the Applications for Registration of Touchdown Max and Glyphosate SL (600) 

Manufacturing Use Product. Transmittal of 9 Studies. 



46006809 Tisdel, M. (2003) Summary of Acute Toxicology Studies with Glyphosate SL (600) 

(A13998A). Project Number: 1617/02, GG7673, EB4999. Unpublished study prepared by 

Syngenta Crop Protection, Inc. 7 p. 

46009100 Nufarm, Inc. (2003) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of Nufarm Extra Credit 5 Herbicide. Transmittal of 9 Studies. 

46018800 The Scotts Company D/B/A The Ortho Group (2003) Submission of Product Chemistry and 

Toxicity Data in Support of the Application for Registration of GroundClear RTU. Transmittal 

of 3 Studies. 

46020500 Helm Agro US, Inc. (2003) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate Technical. Transmittal of 1 Study. 

46020501 Bernard, S. (2000) Determination of N-Nitroso-Glyphosate and N-Nitroso-Iminodiacetic Acid 

in Five Batch of Glyphosate Technical. Project Number: PR99/031. Unpublished study 

prepared by Helm. 42 p. 

46031000 Syngenta Crop Protection, Inc. (2003) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of Sequence Herbicide. Transmittal of 9 Studies. 

46038100 Syngenta Crop Protection (2003) Submission of Product Chemistry Data in Support of the 

Application for Registration of Touchdown CT Herbicide. Transmittal of 2 Studies. 

46040000 Syngenta Crop Protection, Inc. (2003) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of Touchdown CT Herbicide. Transmittal of 9 

Studies. 

46048200 Chemsico (2003) Submission of Product Chemistry Data in Support of the Application for 

Registration of Chemsico Herbicide RTU DT. Transmittal of 2 Studies. 

46074500 Monsanto Company (2003) Submission of Product Chemistry Data in Support of the 

Registration of RT Master Herbicide. Transmittal of 1 Study. 

46078500 Monsanto Company (2003) Submission of Product Chemistry and Toxicity Data in Support of 

the Amended Registration of MON 78998 Herbicide. Transmittal of 7 Studies. 

46085500 Helm Agro US, Inc. (2003) Submission of Product Chemistry Data in Support of the Amended 

Registration of Glyphosate 41%. Transmittal of 1 Study. 

46087000 Monsanto Co. (2003) Submission of Toxicity Data in Support of the Application for 

Registration of RD 1619 Herbicide. Transmittal of 5 Studies. 

46091800 Ortho Business Group (2003) Submission of Efficacy Data in Support of the Amended 

Registration of Ortho Fence & Grass Edger. Transmittal of 1 Study. 

46098200 Chemsico, Division of United Industries Corp. (2003) Submission of Product Chemistry Data 

in Support of the Application for Registration of Chemsico Herbicide Concentrate DT. 

Transmittal of 1 Study. 

46098300 Chemsico, Division of United Industries Corp. (2003) Submission of Product Chemistry Data 

in Support of the Application for Registration of Chemsico Herbicide RTU DT. Transmittal of 

1 Study. 

46098400 Chemical Products Technologies, LLC (2003) Submission of Product Chemistry Data in 

Support of the Amended Registration of Glyphosate Technical. Transmittal of 3 Studies. 

46107100 Helm Agro US, Inc. (2003) Submission of Product Chemistry Data in Support of the 

Application for Registration Helosate EX. Transmittal of 1 Study. 



46136400 Nufarm, Inc. (2003) Submission of Product Chemistry and Toxicity Data in Support of the 

Amended Registration of Nufarm Credit Master Herbicide. Transmittal of 9 Studies. 

46151100 Nufarm, Inc. (2003) Submission of Product Chemistry Data in Support of the Application for 

Registration of GlyKamba Broad Spectrum Herbicide. Transmittal of 1 Study. 

46155000 Albaugh, Inc. (2003) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of Thundermaster. Transmittal of 8 Studies. 

46158800 Nufarm Inc. (2003) Submission of Product Chemistry Data in Support of the Amended 

Registration of Nufarm Credit Master Herbicide. Transmittal of 1 Study. 

46198000 Helm Agro US, Inc. (2004) Submission of Product Chemistry Data in Support of the Amended 

Registration of Helosate AQ. Transmittal of 1 Study. 

46198300 Helm Agro US, Inc. (2004) Submission of Product Chemistry Data in Support of the Amended 

Registration of Helosate 62% MUP. Transmittal of 1 Study. 

46199400 Monsanto Company (2004) Submission of Product Chemistry Data in Support of the 

Registration of Roundup L&G Ready-to-Use Fast Acting Formula Grass & Weed Killer 

(MON 44006 Herbicide). Transmittal of 1 Study. 

46206600 Helm Agro US, Inc. (2004) Submission of Product Chemistry Data in Support of the 

Registration of Glyphosate 41%. Transmittal of 1 Study. 

46207900 Dow AgroSciences LLC (2004) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of GF-1279. Transmittal of 3 Studies. 

46210100 Monsanto Company (2004) Submission of Product Chemistry Data in Support of the 

Registration of MON 78736 Herbicide. Transmittal of 1 Study. 

46210300 MEY Corporation (2004) Submission of Product Chemistry Data in Support of the 

Application for Registration of MEYCHEM Glyphosate. Transmittal of 1 Study. 

46217200 Monsanto Company (2004) Submission of Product Chemistry Data in Support of the 

Registrations of RD 1624 Herbicide and MON 78999 Herbicide. Transmittal of 2 Studies. 

46223500 Helm Agro US, Inc. (2004) Submission of Product Chemistry Data in Support of the Amended 

Registration of Helosate EX. Transmittal of 1 Study. 

46237200 Syngenta Crop Protection, Inc. (2004) Submission of Toxicity Data in Support of the 

Registration of Touchdown Total. Transmittal of 1 Study. 

46252100 Syngenta Crop Protection (2004) Submission of Product Chemistry Data in Support of the 

Registration of Touchdown Total Herbicide. Transmittal of 1 Study. 

46259100 Chemical Products Technologies, LLC (2004) Submission of Product Chemistry Data in 

Support of the Amended Registration of Glyphosate Technical. Transmittal of 3 Studies. 

46274000 Cheminova Inc. (2004) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of XtraMax. Transmittal of 7 Studies. 

46274004 Knold, L. (2003) Determination of the Density at 20 Degrees C, pH, Color, Physical State and 

Odor of CHA 4535 (Glyphosate 450 g/l SL Formulation, Batch No. 20725-LV). Project 

Number: PYC/049, PCM/016/01, PCM/001/01. Unpublished study prepared by Cheminova 

Agro A/S. 26 p. 

46274005 Knold, L. (2002) Determination of Storage Stability for 14 Days at 54 Degrees C of CHA 

4535, (Glyphosate 450 g/l SL Formulation), Batch 20725-LV in Commercial Packaging. 

Project Number: PYC/044, PCM/001/01, PCM/014/01. Unpublished study prepared by 

Cheminova Agro A/S. 62 p. 



46283000 Syngenta Crop Protection, Inc. (2004) Submission of Product Chemistry Data in Support of 

the Registration of Touchdown Herbicide. Transmittal of 1 Study. 

46284700 Monsanto Company (2004) Submission of Product Chemistry and Toxicity Data in Support of 

the Amended Registration of Roundup Weed & Grass Killer Ready-To-Use Plus. Transmittal 

of 7 Studies. 

46286100 Libertas Now, Inc. (2004) Submission of Product Chemistry Data in Support of the 

Application for Registration of KnockOut. Transmittal of 1 Study. 

46286200 Libertas Now, Inc. (2004) Submission of Product Chemistry Data in Support of the 

Application for Registration of KnockOut UL. Transmittal of 1 Study. 

46286400 Libertas Now, Inc. (2004) Submission of Product Chemistry Data in Support of the 

Application for Registration of KnockOut Extra. Transmittal of 1 Study. 

46286500 Libertas Now, Inc. (2004) Submission of Product Chemistry Data in Support of the 

Application for Registration of KnockOut 62. Transmittal of 3 Studies. 

46315300 Syngenta Crop Protection Inc. (2004) Submission of Product Chemistry Data in Support of the 

Registration of Touchdown 008. Transmittal of 1 Study. 

46326300 Monsanto Co. (2004) Submission of Product Chemistry Data in Support of the Registration of 

MON 78783 Herbicide. Transmittal of 1 Study. 

46337900 Syngenta Crop Protection Inc. (2004) Submission of Product Chemistry Data in Support of the 

Registration of Glyphosate Acid. Transmittal of 1 Study. 

46344500 Syngenta Crop Protection, Inc. (2004) Submission of Product Chemistry Data in Support of 

the Registration of Expert Herbicide. Transmittal of 1 Study. 

46351500 FMC Corp Agricultural Products Group (2004) Submission of Product Chemistry and Toxicity 

Data in Support of the Application for Registration of F4113 EW Herbicide. Transmittal of 7 

Studies. 

46356800 Mey Corporation (2004) Submission of Product Chemistry Data in Support of the Application 

for Registration of Meychem Technical Glyphosate. Transmittal of 1 Study. 

46363300 Makhteshim Agan of North America, Inc. (2004) Submission of Product Chemistry and 

Toxicity Data in Support of the Application for Registration of Chief 3SC 

(Oxyfluorfen/Glyphosate) Herbicide. Transmittal of 10 Studies. 

46365100 MEY Corporation (2004) Submission of Product Chemistry Data in Support of the 

Application for Registration of Meychem 62% Glyphosate. Transmittal of 1 Study. 

46367700 Monsanto Company (1999) Submission of Residue Data in Support of the Amended 

Registration of Roundup Ultra Herbicide. Transmittal of 1 Study. 

46367701 Loper, B. (1999) Glyphosate: Magnitude or the Residue on Pea (dry): Analytical Summary 

Report. Project Number: A6139/98/ORR03, A6319/98/WA/35, A6139/98/WA/36. 

Unpublished study prepared by Oregon State University. 151 p. 

46378200 Ritter Chemical Company (2004) Submission of Product Chemistry Data in Support of the 

Application for Registration of KULL 41 S. Transmittal of 1 Study. 

46378300 Ritter Chemical Company (2004) Submission of Product Chemistry Data in Support of the 

Application for Registration of KULL 50 S. Transmittal of 1 Study. 

46380400 Ritter Chemical Co. (2004) Submission of Product Chemistry Data in Support of the 

Application for Registration of Kull 62 MUP. Transmittal of 1 Study. 



46391700 Chemical Products Technologies, LLC (2004) Submission of Product Chemistry Data in 

Support of the Amended Registration of Glyphosate Acid. Transmittal of 2 Studies. 

46400600 Ritter Chemical Co. (2004) Submission of Product Chemistry Data in Support of the 

Application for Registration of Kull TGAI Glyphosate. Transmittal of 1 Study. 

46401500 Farm Family Exposure Study Task Force (2004) Submission of Exposure Data in Support of 

the Amended Registration of Glyphosate, 2,4-D, and Chlorpyrifos. Transmittal of 1 Study. 

46401501 Mandel, J.; Alexander, B. (2004) Measurement of Pesticide Exposure of Farm Residents 

Associated with the Agricultural Use of Pesticides Glyphosate, 2,4-D, Chlorpyrifos: The Farm 

Family Exposure Study. Project Number: 00/FFESTF/01. Unpublished study prepared by 

H.E.R.A.C., ABC Laboratories, Inc. and Morse Laboratories. 58 p. 

46403400 Cheminova A/S and Cheminova, Inc. (2004) Submission of Product Chemistry Data in 

Support of the Registration of Glyfos AU and Glyfos Concentrate 41% Weed and Grass Killer. 

Transmittal of 1 Study. 

46456600 MEY Corporation (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of Meychem Glyphosate. Transmittal of 3 Studies. 

46458600 Syngenta Crop Protection, Inc. (2005) Submission of Product Chemistry Data in Support of 

the Registrations of Touchdown HiTech and Glyphosate SL (600) Manufacturing Use Product. 

Transmittal of 1 Study. 

46459500 Syngenta Crop Protection, Inc. (2005) Submission of Product Chemistry Data in Support of 

the Registration of Sequence Herbicide. Transmittal of 1 Study. 

46460200 Mey Corp. (2005) Submission of Product Chemistry Data in Support of the Application for 

Registration of Meychem Glyphosate. Transmittal of 1 Study. 

46469200 The Scotts Company D/B/A The Ortho Group (2005) Submission of Product Chemistry and 

Toxicity Data in Support of the Application for Registration of ORTHO Season-Long Grass 

and Weed Killer. Transmittal of 8 Studies. 

46473800 Monsanto (2005) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of Glyphosate Ready-To-Use Herbicide. Transmittal of 7 Studies. 

46473807 Bonnette, K. (2005) An Acute Nose-Only Inhalation Toxicity Study in Rats with MON 79186: 

Final Report. Project Number: 3044/987, SB/2003/151, R/D/640. Unpublished study prepared 

by Charles River Laboratories, Inc. 104 p. 

46482000 Dow AgroSciences, LLC (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of GF-1248. Transmittal of 2 Studies. 

46485200 Libertas Now, Inc. (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of Knockout Extra. Transmittal of 1 Study. 

46485300 Libertas Now, Inc. (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of KnockOut UL. Transmittal of 1 Study. 

46485400 Libertas Now, Inc. (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of KnockOut. Transmittal of 1 Study. 

46487100 Libertas Now, Inc. (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate 96% Technical. Transmittal of 1 Study. 

46494100 Nufarm Americas, Inc. (2005) Submission of Product Chemistry and Toxicity Data in Support 

of the Application for Registration of Nufarm Razor Burn Herbicide. Transmittal of 9 Studies. 



46494300 Ritter Chemical Co. (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of Kull 62 MUP. Transmittal of 1 Study. 

46502300 Syngenta Crop Protection, Inc. (2005) Submission of Toxicity Data in Support of the 

Registration of ZPP 1560 AS Herbicide. Transmittal of 2 Studies. 

46505900 Ritter Chemical Co. (2005) Submittal of Product Chemistry Data in Support of the Application 

for Registration of Kull 41 S. Transmittal of 1 Study. 

46506200 Ritter Chemical Co. (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of Kull 50 S. Transmittal of 1 Study. 

46508000 MEY Corporation (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of Meychem 62% Glyphosate. Transmittal of 1 Study. 

46508700 Chemical Products Technologies, L.L.C. (2005) Submission of Product Chemistry Data in 

Support of the Application for Registration of Clearout Spartan Glyphosate Herbicide. 

Transmittal of 1 Study. 

46517200 Monsanto Company (2005) Submission of Product Chemistry and Toxicology Data in Support 

of the Reregistration of the Sodium Acifluorfen Containing Product Kleeraway Grass & Weed 

Killer. Transmittal of 2 Studies. 

46517600 Monsanto Company (2005) Submission of Product Chemistry and Toxicity Data in Support of 

the Registration of Roundup Ready-To-Use Poison Ivy & Tough Brush Killer Plus. 

Transmittal of 7 Studies. 

46520500 Albaugh, Inc. (2005) Submission of Product Chemistry Data in Support of the Application for 

Registration of Glyphosate IPA MUP. Transmittal of 4 Studies. 

46520502 Weller, P. (2005) Group A - Product Chemistry Analysis of Glyphosate IPA MUP. Project 

Number: 310577/1/001. Unpublished study prepared by Midwest Research Institute. 25 p. 

46523500 Monsanto Company (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of RD 1653 Herbicide. Transmittal of 1 Study. 

46532600 Syngenta Crop Protection, Inc. (2005) Submission of Product Chemistry Data in Support of 

the Amended Registration of Touchdown Diquat Home and Garden Concentrate. Transmittal 

of 1 Study. 

46532800 Syngenta Crop Protection, Inc. (2005) Submission of Product Chemistry Data in Support of 

the Amended Registration of Touchdown Diquat Home and Garden Ready-To-Use. 

Transmittal of 1 Study. 

46536700 Monsanto (2005) Submission of Product Chemistry Data in Support of the Amended 

Registration of Roundup L&G Ready-To-Use Fast Acting Formula Grass & Weed Killer. 

Transmittal of 1 Study. 

46541600 Syngenta Crop Protection, Inc. (2005) Submission of Product Chemistry Data in Support of 

the Amended Registration of Touchdown Diquat Home and Garden Concentrate. Transmittal 

of 1 Study. 

46541700 Syngenta Crop Protection, Inc. (2005) Submission of Product Chemistry Data in Support of 

the Amended Registration of Touchdown Diquat Home & Garden Ready to Use. Transmittal 

of 1 Study. 

46545000 MEY Corporation (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of MEYCHEM Technical Glyphosate. Transmittal of 1 Study. 



46550700 The Scotts Company D/B/A The Ortho Group (2005) Submission of Product Chemistry and 

Toxicity Data in Support of the Reregistration of the Oxyfluorfen Containing Product Ortho 

Fence & Grass Edger Formula II. Transmittal of 8 Studies. 

46560000 The Ortho Business Group (2005) Submission of Efficacy Data in Support of the Amended 

Registration of ORTHO Fence & Grass Edger Formula II. Transmittal of 1 Study. 

46570900 Bonide Products, Inc. (2005) Submission of Product Chemistry Data in Support of the 

Reregistration of the Oxyfluorfen Containing Product Kleenup Super Edger. Transmittal of 1 

Study. 

46593500 FMC Corporation Agricultural Products Group (2005) Submission of Product Chemistry Data 

in Support of the Amended Registration of F4113 EW Herbicide. Transmittal of 1 Study. 

46595900 Albaugh, Inc. (2005) Submission of Product Chemistry Data in Support of the Amended 

Registration of Technical Glyphosate Acid. Transmittal of 1 Study. 

46608000 Drexel Chemical Co. (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of Drexel Glyphosate Technical. Transmittal of 3 Studies. 

46624300 Drexel Chemical Co. (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of Drexel Glyphosate NH Plus. Transmittal of 1 Study. 

46626300 Drexel Chemical Company (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of Drexel Glyphosate HN Pro. Transmittal of 1 Study. 

46626500 Drexel Chemical Co. (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of Drexel Glyphosate IPA Pro. Transmittal of 1 Study. 

46641300 U.S. Environmental Protection Agency (2005) Submission of Toxicity Data in Support of the 

FIFRA 6(a)(2) Data Requirements for Roundup Herbicide. Transmittal of 2 Studies. 

46641301 Howe, C.; Berrill, M.; Pauli, B. (2001) The Acute and Chronic Toxicity of Glyphosate-Based 

Pesticides in Northern Leopard Frogs. Baltimore: SETAC. 7p. 

46641302 Fridgen, T.; Berrill, M.; Pauli, B. (2005) The Forms and Stages of Intersex Observed in 

Leopard Frogs, Rana pipiens, Exposed to Roundup and Surfactant (Inert Ingredient). Trent 

University: http://www.trent.ca/biology/berrill/developmental_abnormalities/Roundup-

Histology.htm. 4p. 

46642800 Drexel Chemical Co. (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration of Drexel Glyphosate 80 DF. Transmittal of 1 Study. 

46642900 Monsanto Co. and IR-4 (2005) Submission of Residue Data in Support of the Registration of 

Roundup WeatherMax Herbicide and the Petition for Tolerance of Glyphosate for Use on Dry 

Peas, Lentils, Chickpeas and Indian Mulberry. Transmittal of 1 Study. 

46650500 U.S. Environmental Protection Agency (2005) Submission of Toxicity Data in Support of the 

FIFRA 6(a)(2) Data Requirements for Roundup Herbicide. Transmittal of 1 Study. 

46650501 Howe, C.; Berrill, M.; Pauli, B.; et. al. (2004) Toxicity of Glyphosate-Based Pesticides to Four 

North American Frog Species. Environmental Toxicology and Chemistry 23(8): 1928-1938. 

46654300 U.S. Environmental Protection Agency (2005) Submission of Exposure and Risk Data in 

Support of the 6(a)(2) Data Requirements. Transmittal of 3 Studies. 

46654301 Lackovic, M.; Sejud, J. (2002) Summary of Health-Related Pesticide Incidents Reported in 

Louisiana from October 1995 through September 2000. Prepared by Louisiana Department of 

Health and Hospitals. 50 p. 



46654302 Calvert, G.; Mehler, L.; Rosales, R.; et. al. (2003) Acute Pesticide-Related Illnesses Among 

Working Youths, 1988-1999. American Journal of Public Health 93(4): 605-610. 

46654303 Calvert, G.; Plate, D.; Das, R.; et. al. (2004) Acute occupational pesticide-related illness in the 

US, 1998-1999: Surveillance findings from the SENSOR-Pesticides Program. American 

Journal of Industrial Medicine 45: 14-23. 

46673000 Dow AgroSciences LLC (2005) Submission of Product Chemistry Data in Support of the 

Registration of GF-887. Transmittal of 1 Study. 

46673200 Dow Agrosciences LLC (2005) Submission of Product Chemistry Data in Support of the 

Registration of GF-1279. Transmittal of 1 Study. 

46681700 Valent U.S.A. Corporation (2005) Submission of Efficacy Data in Support of the Special 

Local Need for Valor SX Herbicide in the State of Missouri. Transmittal of 1 Study. 

46681701 Pensyl, J. (2005) Efficacy Data to Support the Application for a FIFRA 24(c) 

Recommendation for the Use of Valor SX Herbicide Plus Canopy EX Herbicide Plus 2,4-D 

Ester Herbicide or Glyphosate Herbicide (EPA Reg. No. 59639-99 and 352-635). Unpublished 

study prepared by Valent U.S.A. Corporation and University of Missouri. 44 p. 

46692000 Monsanto Co. (2005) Submission of Product Chemistry Data in Support of the Amended 

Registration of Glyphosate Technical Herbicide. Transmittal of 8 Studies. 

46714800 Helena Chemical Company (2005) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of HM-2028. Transmittal of 6 Studies. 

46724200 Nufarm, Inc. (2005) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of NUP 10B 04 Herbicide. Transmittal of 8 Studies. 

46726600 Dow AgroSciences LLC (2006) Submission of Product Chemistry Data in Support of the 

Registration of GF-772. Transmittal of 1 Study. 

46730700 Dow Agrosciences LLC (2006) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of Glyphosate DMA 62% Technical Solution. 

Transmittal of 10 Studies. 

46738600 Libertas Now, Inc. (2006) Submission of Product Chemistry Data in Support of the 

Registration of KnockOut UL. Transmittal of 1 Study. 

46738700 Libertas Now, Inc. (2006) Submission of Product Chemistry Data in Support of the 

Registration of KnockOut Extra. Transmittal of 1 Study. 

46738800 Libertas Now, Inc. (2006) Submission of Product Chemistry Data in Support of the 

Registration of Knockout 62. Transmittal of 1 Study. 

46738900 Libertas Now, Inc. (2006) Submission of Product Chemistry Data in Support of the 

Registration of Knockout. Transmittal of 1 Study. 

46739800 Helena Chemical Co. (2006) Submission of Product Chemistry Data in Support of the 

Application for Registration of HM-2028. Transmittal of 1 Study. 

46747000 Nufarm, Inc. (2005) Submission of Product Chemistry Data in Support of the Application for 

Registration of NUP 10B 04 Herbicide. Transmittal of 1 Study. 

46747100 Dow Agrosciences LLC (2006) Submission of Product Chemistry and Toxicity Data in 

Support of the Amended Petition for Tolerance of Glyphosate DMA Salt and the Application 

for Registration of Glyphosate DMA 62% Technical Solution. Transmittal of 1 Study. 



46747101 Dybowski, J. (2005) Dow Agrosciences LLC Proposal for the Addition of the Dimethylamine 

Salt to the List of Acceptable Salt Forms Listed in the Established Tolerance of Glyphosate. 

Project Number: GHC/5825. Unpublished study prepared by Dow Agrosciences LLC. 11 p. 

46760500 Zhejiang Xinan Chemical Industrial Group Co., Ltd. (2006) Submission of Product Chemistry 

and Toxicity Data in Support of the Application for Registration of Glyphosate Acid 

Technical. Transmittal of 10 Studies. 

46765000 Helena Chemical Company (2005) Submission of Product Chemistry Data in Support of the 

Application for Registration HM-2028. Transmittal of 1 Study. 

46775600 Dow Agrosciences LLC (2006) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of GF-1280. Transmittal of 8 Studies. 

46783400 Loveland Products, Inc. (2006) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of Glypho 648. Transmittal of 8 Studies. 

46791600 Nufarm Americas, Inc. (2006) Submission of Product Chemistry Data in Support of the 

Amended Registration of Razor Burn Herbicide. Transmittal of 1 Study. 

46816100 Dow AgroSciences, LLC (2006) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of Glyphosate Technical XG. Transmittal of 14 

Studies. 

46828900 Nufarm Americas Inc (2006) Submission of Product Chemistry and Toxicity Data in Support 

of the Application for Registration of ProDeuece Professional. Transmittal of 9 Studies. 

46830900 Bonide Products, Inc. (2006) Submission of Product Chemistry Data in Support of the 

Reregistration of the Sodium Acifluorfen Containing Product Kleenup Grass & Weed Killer, 

Ready to Use. Transmittal of 1 Study. 

46845700 Helm Agro US Inc. (2006) Submission of Product Chemistry Data in Support of the Amended 

Registration of Glyphosate Technical. Transmittal of 2 Studies. 

46845702 Wenzel, J. (2006) Determination of N-Nitroso-Glyphosate and N-Nitroso-Iminodiacetic Acid 

in Five Batches of Glyphosate Technical. Project Number: PR99/027. Unpublished study 

prepared by Helm Agro US, Inc. 40 p. 

46848200 Dow AgroSciences (2006) Submission of Product Chemistry Data in Support of the Amended 

Registration of Glyphosate 1.92% RTU. Transmittal of 1 Study. 

46849000 Albaugh, Inc (2006) Submission of Product Chemistry Data in Support of the Application for 

Registration of Imazethapyr 1.8% + Glyphosate 22%. Transmittal of 3 Studies. 

46851100 Chemical Product Techonologies, L.L.C. (2006) Submission of Product Chemistry Data in 

Support of the Registration of Glyphosate Technical. Transmittal of 2 Studies. 

46862100 Loveland Products, Inc. (2006) Submission of Product Chemistry and Toxicity Data in 

Support of the Amended Registration of Mirage. Transmittal of 8 Studies. 

46862300 Loveland Products, Inc. (2006) Submission of Product Chemistry and Toxicity Data in 

Support of the Amended Registration of Mirage Plus. Transmittal of 8 Studies. 

46864400 Nufarm Americas, Inc. (2006) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate Technical (NUP 05070). Transmittal of 4 Studies. 

46873000 Syngenta Crop Protection, Inc. (2006) Submission of Residue Data in Support of the Amended 

Registration of Touchdown Total. Transmittal of 2 Studies. 

46873500 Libertas Now, Inc. (2006) Submission of Product Chemistry Data in Support of the 

Application for Registration of Knockout 62. Transmittal of 1 Study. 



46873600 U.S. Environmental Protection Agency (2006) Submission of Exposure and Risk, Fate and 

Toxicity Data for Glyphosate. Transmittal of 4 Studies. 

46873604 Brain, R. (2006) Hazards of Glyphosate, Other Pesticides, and Other Human Activities to 

Amphibians. Unpublished study prepared by University of Guelph. 45 p. 

46875600 Nufarm Limited (2006) Submission of Product Chemistry Data in Support of the Application 

for Registration of Glyphosate Technical. Transmittal of 3 Studies. 

46876800 Libertas Now, Inc. (2006) Submission of Product Chemistry Data in Support of the 

Registration of KnockOut 62. Transmittal of 1 Study. 

46878400 Loveland Products, Inc. (2006) Submission of Product Chemistry Data in Support of the 

Registration of AFG Plus. Transmittal of 1 Study. 

46878500 Loveland Products, Inc. (2006) Submission of Toxicity Data in Support of the Registration of 

AFG Originial. Submittal of 1 Study. 

46878900 Nufarm Americas, Inc. (2006) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate Technical. Transmittal of 4 Studies. 

46887800 Albaugh, Inc. (2004) Submission of Product Chemistry Data in Support of the Registration of 

Thundermaster. Transmittal of 1 Study. 

46888100 Control Solutions Inc. (2006) Submission of Product Chemistry Data in Support of the 

Application for Registration of Eraser AQ Aquatic Herbicide. Transmittal of 1 Study. 

46888200 Libertas Now, Inc. (2006) Submission of Product Chemistry Data in Support of the 

Application for Registration of StrikeOut Tech. Transmittal of 3 Studies. 

46888400 Nufarm Limited (2006) Submission of Product Chemistry Data in Support of the Application 

for Registration of Glyphosate Technical. Transmittal of 1 Study. 

46894900 Nufarm Limited (2006) Submission of Product Chemistry Data in Support of the Application 

for Registration of Glyphosate Technical Acid. Transmittal of 2 Studies. 

46895000 Nufarm Limited (2006) Submission of Product Chemistry Data in Support of the Application 

for Registration of Glyphosate Technical. Transmittal of 1 Study. 

46902000 Monsanto Company (2006) Submission of Toxicity Data in Support of the Reregistration of 

Roundup Original II Herbicide. Transmittal of 3 Studies. 

46903200 Nufarm Americas Inc (2006) Submission of Product Chemistry Data in Support of the 

Application for Registration of Produece RTU. Transmittal of 2 Studies. 

46905300 Nufarm Americas (2006) Submission of Product Chemistry Data in Support of the Application 

for Registration of Razor Burn RTU. Transmittal of 2 Studies. 

46909500 Nufarm Americas Inc (2006) Submission of Product Chemistry Data in Support of the 

Application for Registration of Razor Burn Residential. Transmittal of 2 Studies. 

46913200 Zhejiang Xinan Chemical Industrial Group Co. Ltd (2006) Submission of Product Chemistry 

Data in Support of the Application for Registration of Glyphosate Acid Technical. Transmittal 

of 1 Study. 

46913400 Monsanto (2006) Submission of Product Chemistry Data in Support of the Registration of 

MON 78999 Herbicide. Transmittal of 1 Study. 

46913500 Monsanto (2006) Submission of Product Chemistry Data in Support of the Registration of 

Roundup L & G Ready-to-Use Fast Acting Formula Grass & Weed Killer. Transmittal of 1 

Study. 



46913600 Monsanto (2006) Submission of Product Chemistry Data in Support of the Registration of 

Roundup Grass and Weed Killer. Transmittal of 1 Study. 

46914600 Monsanto Company (2006) Submission of Toxicity Data in Support of the Registration of 

Roundup Ultra Herbicide. Transmittal of 2 Studies. 

46918000 Monsanto Company (2006) Submission of Toxicity Data in Support of the Registration of 

Roundup Original II Herbicide. Transmittal of 4 Studies. 

46930200 Albaugh, Inc. (2006) Submission of Product Chemistry Data in Support of the Registration of 

Glyphosate IPA MUP. Transmittal of 1 Study. 

46930500 Monsanto Company (2006) Submission of Toxicity Data for Inert in Support of the 

Registration of Roundup Ultra Herbicide. Transmittal of 3 Studies. 

46949900 Nufarm, Inc. (2006) Submission of Product Chemistry Data in Support of the Registration of 

NUP 10B04. Transmittal of 1 Study. 

46958600 Ritter Chemical, LLC (2006) Submission of Product Chemistry Data in Support of the 

Application for Registration of Alecto H2O Herbicide. Transmittal of 1 Study. 

46959900 BASF Corp. (2006) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of BAS 756 00 Herbicide. Transmittal of 11 Studies. 

46960300 Monsanto, Co. (2006) Submittal of Product Chemistry Data in Support of the Amended 

Registration of MON 79823. Transmittal of 7 Studies. 

46968700 Monsanto Company (2006) Submission of Product Chemistry Data in Support of the 

Registration of MON 78868 Herbicide. Transmittal of 1 Study. 

46968800 Monsanto Company (2006) Submission of Product Chemistry Data in Support of the 

Registration of MON 79158 Herbicide. Transmittal of 1 Study. 

46976000 Monsanto Company (2006) Submission of Toxicity Data in Support of the Registration of RD 

1653 Herbicide. Transmittal of 1 Study. 

46980200 Monsanto Co. (2006) Submission of Product Chemistry Data in Support of the Registration of 

MON 79146. Transmittal of 1 Study. 

46987900 Loveland Products Inc. (2006) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate 53.8% Unloaded. Transmittal of 1 Study. 

46993500 Monsanto Co. and BASF Corp. (2006) Submission of Toxicity Data in Support of the 

Application for Registration of MON 79489 and MON 79396. Transmittal of 1 Study. 

46998800 BASF Sparks LLC (2006) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of Glyphosate Acid Technical. Transmittal of 10 Studies. 

47007900 E.I. du Pont de Nemours and Company, Inc. (2006) Submission of Toxicity, Fate, and Residue 

Data in Support of the Registration of Dupont Staple Plus Herbicide and the Petition for 

Tolerance of Glyphosate for Use on Soybean. Transmittal of 13 Studies. 

47007907 Brown, A. (2006) Metabolism of N-Acetylglyphosate (IN-MCX20) in Plants and Animals. 

Project Number: DUPONT/21333. Unpublished study prepared by E. I. du Pont de Nemours 

and Co, Inc. 16 p. 

47017900 Drexel Chemical Company (2006) Submission of Product Chemistry Data in Support of the 

Registration of Drexel Glyphosate NH Plus. Transmittal of 1 Study. 

47018000 Drexel Chemical Company (2006) Submission of Product Chemistry Data in Support of the 

Registration of Drexel Glyphosate IPA PRO. Transmittal of 1 Study. 



47021000 The Ortho Business Group (2006) Submission of Product Chemistry Data in Support of the 

Reregistration of Ortho Fence & Grass Edger Formula II. Transmittal of 1 Study. 

47022300 Nufarm Americas, Inc. (2006) Submission of Product Chemistry Data in Support of the 

Registration of ProDeuce (NUP 12F 03). Transmittal of 1 Study. 

47028000 Agri Packaging and Logistics (2007) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate 41% Super Concentrate Herbicide. Transmittal of 2 

Studies. 

47028100 DeAngelo Brothers, Inc. (2006) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate 41% Super Concentrate Herbicide. Transmittal of 2 

Studies. 

47035400 Deangelo Brothers Inc. (2007) Submission of Product Chemistry Data in Support of the 

Application for Registration of Alenza Aquatic Glyphosate. Transmittal of 2 Studies 

47042000 Biologic Inc (2007) Submission of Product Chemistry Data in Support of the Application for 

Registration of Glyphosate 62% Manufacturing Concentrate. Transmittal of 2 Studies. 

47043600 Ritter Chemical, LLC (2007) Submission of Product Chemistry Data in Support of the 

Amended Registration of KULL 41 S. Transmittal of 1 Study. 

47046000 Albaugh Inc. (2007) Submission of Product Chemistry Data in Support of the Application for 

Registration of Glyphosate Acid TGAI. Transmittal of 4 Studies. 

47048700 Agri Packaging & Logistics, Inc. (2007) Submission of Product Chemistry Data in Support of 

the Application for Registration of Glyphosate 2% RTU Herbicide. Transmittal of 2 Studies. 

47048800 DeAngelo Brothers, Inc. (2007) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate 2% RTU. Transmittal of 2 Studies. 

47057700 Adjuvants Unlimited Inc. (2007) Submission of Toxicity Data in Support of the Application 

for Registration of AX-0539. Transmittal of 1 Study. 

47058800 Nufarm Americas, Inc. (2007) Submission of Product Chemistry Data in Support of the 

Registration of ProDeuece RTU Grass & Weed Killer. Transmittal of 1 Study. 

47064100 MEY Corporation (2007) Submission of Product Chemistry Data in Support of the 

Application for Registration of GlySupreme Aquatic Herbicide. Transmittal of 1 Study. 

47065700 Axss USA, LLC (2007) Submission of Product Chemistry Data in Support of the Application 

for Registration of Axss Glyphosate Plus. Transmittal of 2 Studies. 

47073100 Syngenta Crop Protection, Inc. (2007) Submissionn of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of A 15189 Herbicide. Transmittal of 8 Studies. 

47075000 The Ortho Group (2006) Submission of Product Chemistry Data in Support of the 

Reregistration of Ortho Fence & Grass Edger Formula II. Transmittal of 1 Study. 

47082000 Falcon Lab, LLC (2007) Submission of Toxicity Data in Support of the Petition for Tolerance 

of Ammonium Soap Salts of Fatty Acids. Transmittal of 3 Studies. 

47087200 Libertas Now, Inc. (2007) Submission of Product Chemistry Data in Support of the 

Registrations of KnockOut, Knockout UL, Knockout Extra, and Knockout 62. Transmittal of 4 

Studies. 

47093400 Nufarm Americas, Inc. (2007) Submission of Product Chemistry Data in Support of the 

Registration of Razor Burn Residential. Transmittal of 1 Study. 

47097400 Monsanto Company (2007) Submission of Toxicity Data in Support of the Registration of 

Roundup Original II Herbicide. Transmittal of 1 Study. 



47101500 Loveland Products Inc. (2007) Submission of Product Chemistry Data in Support of the 

Registration of Glyphosate Isopropylamine Salt Technical 62% Solution. Transmittal of 1 

Study. 

47101800 Nufarm Americas Inc. (2007) Submission of Product Chemistry Data in Support of the 

Application for Registration of Razor RTU Herbicide. Transmittal of 2 Studies. 

47107100 Syngenta Crop Protection Inc. (2007) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of Glyphosate Acid Technical 2. Transmittal of 8 

Studies. 

47119200 Dupont Crop Protection (2007) Submission of Toxicity and Residue Data in Support of the 

Registration of Dupont Staple Plus Herbicide and the Petition for Tolerance of Glyphosate. 

Transmittal of 6 Studies. 

47119202 O'Neal, F. (2007) Toxicological Assessment of N-Acetyl Aminomethylphosphonic Acid (IN-

EY252)-Rationale for Non-Inclusion in Glyphosate Tolerance Expression. Project Number: 

22309. Unpublished study prepared by E. I. Du Pont de Nemours and Co., Inc. 18 p. 

47119300 Libertas Now, Inc. (2007) Submission of Product Chemistry Data in Support of the 

Registration of Strikeout Tech. Transmittal of 1 Study. 

47129500 Libertas Now, Inc. (2007) Submission of Product Chemistry Data in Support of the 

Registration of StrikeOut Tech. Transmittal of 1 Study. 

47133200 E.I. du Pont de Nemours and Company (2007) Submission of Residue Data in Support of the 

Registration of DuPont Staple Plus Herbicide and the Petition for Tolerance of Glyphosate on 

Soybean. Transmittal of 1 Study. 

47135400 Makhteshim Agan of North America, Inc. (2007) Submission of Product Chemistry and 

Toxicity Data in Support of the Application for Registration of Zoomer Herbicide. Transmittal 

of 8 Studies. 

47136600 Drexel Chemical Company (2007) Submission of Product Chemistry Data in Support of the 

Application for Registration of Drexel Glyphosate 2% RTU. Transmittal of 2 Studies. 

47152100 Loveland Products Inc., (2007) Submission of Product Chemistry Data in Support of the 

Registration of AFG Original. Transmittal of 1 Study. 

47152200 Loveland Products Inc. (2007) Submission of Product Chemistry Data in Support of the 

Registration of AFG Plus. Transmittal of 1 Study. 

47158400 Monsanto Company (2007) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration RD 1686 Herbicide. Transmittal of 5 Studies. 

47164600 Croplife America (2007) Submission of Environmental Fate and Exposure and Risk Data in 

Support of the Preservation of the California Red Legged Frog. Transmittal of 2 Studies. 

47164601 Moore, D.; Breton, R.; Rodney, S.; et al. (2007) Generic Problem Formulation for California 

Red-Legged Frog. Project Number: 89320, 05232007. Unpublished study prepared by Cantox 

Environmental Inc. 87 p. 

47164602 Holmes, C.; Vamshi, R. (2007) Data and Methodology Used for Spatial Analysis of California 

Red Legged Frog Observations and Proximate Land Cover Characteristics. Project Number: 

3152007, WEI/252/03. Unpublished study prepared by Waterborne Environmental, Inc. 

(WEI). 19 p. 

47167700 Cheminova A/S (2007) Submission of Product Chemistry Data in Support of the Amended 

Registration of Glyphosate Technical. Transmittal of 1 Study. 



47177200 Monsanto Company (2007) Submission of Toxicity Data in Support of the Application for 

Registration of RD 1686 Herbicide. Transmittal of 2 Studies. 

47178700 Cheminova A/S (2007) Submission of Product Chemistry Data in Support of the Application 

for Registration of Cheminova Glyphosate Technical. Transmittal of 1 Study. 

47187000 Monsanto Company (2007) Submission of Product Chemistry Data in Support of the 

Amended Registration of MON 0139 62% Technical Solution. Transmittal of 6 Studies. 

47195200 Albaugh, Inc. (2007) Submission of Product Chemistry Data in Support of the Registration of 

Imazethapyr 1.8% + Glyphosate 22%. Transmittal of 1 Study. 

47198900 Monsanto (2007) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of RD 1689 Herbicide. Transmittal of 7 Studies. 

47204900 Dow AgroSciences LLC (2007) Submission of Product Chemistry Data in Support of the 

Registration of Glyphosate DMA 62% Technical Solution. Transmittal of 2 Studies. 

47219900 Albaugh, Inc. (2007) Submission of Product Chemistry Data in Support of the Registration of 

Glyphosate Acid TGAI. Transmittal of 1 Study. 

47234800 FMC Corp. Agricultural Products Group (2007) Submission of Product Chemistry and 

Toxicity Data in Support of the Application for Registration of Spartan Advance (F7120 SC) 

Herbicide. Transmittal of 7 Studies. 

47236800 Helena Chemical Company (2007) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of HM-0548. Transmittal of 8 Studies. 

47242800 Bayer CropScience LP (2007) Submission of Residue Data in Support of the FIFRA 6(a)(2) 

Data Requirements for Glyphosate 480 EC. Transmittal of 1 Study. 

47258300 Drexel Chemical Co. (2007) Submission of Product Chemistry Data in Support of the 

Registration of Glyphosate 80 DF. Transmittal of 1 Study. 

47260600 Dow AgroSciences LLC (2007) Submission of Product Chemistry Data in Support of the 

Registration of GF-1280. Transmittal of 1 Study. 

47278500 Nufarm, Inc. (2007) Submission of Product Chemistry Data in Support of the Reregistration of 

the 2,4-D, RED DCI Containing Product Credit Master Herbicide. Transmittal of 1 Study. 

47282800 Monsanto Company (2007) Submission of Product Chemistry and Toxicity Data in Support of 
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Application for Registration of Glyphosate 41% SL. Transmittal of 1 Study. 

47685200 Repar-Glypho, LLC (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glycel 41% SL. Transmittal of 6 Studies. 

47685400 Repar-Glypho, LLC (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate Technical. Transmittal of 13 Studies. 

47692800 Sharda Worldwide Exports Pvt., Ltd. (2009) Submission of Product Chemistry and Toxicity 

Data in Support of the Application for Registration of Sharda Glyphosate Technical. 

Transmittal of 20 Studies. 

47693800 Control Solutions, Inc. (2009) Submission of Product Chemistry Data in Support of the 

Amended Registration of Martin's Eraser Systemic Weed & Grass Concentrate. Transmittal of 

1 Study. 

47694600 United Phosphorus Limited (2009) Submission of Toxicity Data in Support of the Application 

for Registration of Glyphosate Acid TGAI. Transmittal of 1 Study. 



47697200 Repar-Glypho, LLC (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate Technical. Transmittal of 2 Studies. 

47710200 PRA Registrations, LLC (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate IPA 62%. Transmittal of 5 Studies. 

47712800 PRA Registrations, LLC (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate Technical. Transmittal of 4 Studies. 

47721900 PRA Registrations, LLC. (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate Technical. Transmittal of 2 Studies. 

47722000 Drexel Chemical Company (2009) Submission of Product Chemistry Data in Support of the 

Amended Registration of Drexel Imitator Plus. Transmittal of 1 Study. 

47723600 RedEagle Chemicals Corp. (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of RedEagle Glyphosate Technical. Transmittal of 2 Studies. 

47726000 Loveland Products, Inc. (2009) Submission of Product Chemistry Data in Support of the 

Reregistration of the 2-(4,5-Dihydro-4-methyl-4-(1-methylethyl)-5-oxo-1H-imidazol-2-yl)-3-

pyridinecarboxylic acid with 2-propanamine (1:1) and Glyphosate-isopropylammonium 

Containing Product Prep It Herbicide. Transmittal of 1 Study. 

47738700 PBI/ Gordon Corporation (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of EH-1472 Herbicide. Transmittal of 2 Studies. 

47739700 Repar-Glypho, LLC (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate Technical. Transmittal of 1 Study. 

47739701 Suratwala, T. (2009) Solubility of Glyphosate Technical in Organic Solvents. Project Number: 

8489. Unpublished study prepared by Jai Research Foundation. 35 p. 

47740000 Mey Corporation (2009) Submission of Product Chemistry Data in Support of the Amended 

Registration of Meychem Glyphosate Herbicide. Transmittal of 2 Studies. 

47741000 Agri Packaging & Logistics, Inc. (2009) Submission of Product Chemistry Data in Support of 

the Application for Registration of Glyphosate Technical. Transmittal of 4 Studies. 

47741100 Helm Agro US, Inc. (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Helosate 70 Herbicide. Transmittal of 1 Study. 

47748900 United Phosphorus, Inc. (2009) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of Glypho 41 Herbicide. Transmittal of 9 Studies. 

47752800 PRA Registrations, LLC. (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate IPA 62%. Transmittal of 2 Studies. 

47759700 Sharda USA, LLC (2009) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of Sharda Glyphosate 41% SL. Transmittal of 16 studies. 

47760700 AgSaver II, LLC. (2009) Submission of Product Chemistry Data in Support of the Application 

for Registration of A.S. Glyphosate Technical. Transmittal of 5 Studies. 

47765300 Tide International USA, Inc. (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Tide Glyphosate Technical. Transmittal of 6 Studies. 

47766900 AgSaver II, LLC. (2009) Submission of Product Chemistry Data in Support of the Application 

for Registration of A.S. Glyphosate IPA Salt 62%. Transmittal of 3 Studies. 

47767000 Dow AgroSciences, LLC (2009) Submission of Product Chemistry Data in Support of the 

Amended Registration of Glyphosate Technical XG. Transmittal of 1 Study. 



47771400 PRA Registrations, LLC. (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate IPA 62%. Transmittal of 1 Study. 

47771800 Libertas Now, Inc. (2009) Submission of Toxicity Data in Support of the Amended 

Registration of KNOCKOUT UL. Transmittal of 1 Study. 

47772800 Celcius Property, BV (2009) Submission of Product Chemistry Data in Support of the 

Registration of Glyphosate TGAI. Transmittal of 1 Study. 

47776500 Loveland Products, Inc. (2009) Submission of Toxicity and Product Chemistry Data in 

Support of the Application for Registration of Swagger. Transmittal of 8 Studies. 

47778200 Drexel Chemical Company (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Imitator Pro Concentrate. Transmittal of 1 Study. 

47781000 Sharda Worldwide Exports Pvt., Ltd. (2009) Submission of Product Chemistry Data in 

Support of the Application for Registration of Sharda 62% Glyphosate Herbicide 

Manufacturing Concentrate. Transmittal of 3 Studies. 

47781700 Albaugh, Inc. (2009) Submission of Product Chemistry Data in Support of the Registration of 

Glyphosate Technical. Transmittal of 1 Study. 

47794000 Aceto Agricultural Chemicals Corp. (2009) Submission of Product Chemistry Data in Support 

of the Application for Registration of Glyphosate IPA 62%. Transmittal of 2 Studies. 

47796900 RedEagle Chemicals Corporation (2009) Submission of Product Chemistry Data in Support of 

the Amended Registration of RedEagle Glyphosate Technical. Transmittal of 2 Studies. 

47798900 Libertas Now, Inc. (2009) Submission of Product Chemistry Data in Support of the Amended 

Registration of KnockOut 62 and StrikeOut Tech. Transmittal of 2 Studies. 

47804300 Aceto Agricultural Chemicals Corp. (2009) Submission of Product Chemistry Data in Support 

of the Amended Registration of Glyphosate Technical. Transmittal of 3 Studies. 

47804800 Sharda USA, LLC (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Shypho 41% SL. Transmittal of 3 Studies. 

47813300 Solar Apex International Limited (2009) Submission of Product Chemistry Data in Support of 

the Application for Registration of Glyphosate Technical. Transmittal of 5 Studies. 

47815500 Aceto Agricultural Chemicals Corporation (2009) Submission of Product Chemistry Data in 

Support of the Application for Registration of Glyphosate IPA 41% SL. Transmittal of 2 

Studies. 

47816500 HELM Agro US, Inc. (2009) Submission of Product Chemistry and Toxicity Data in Support 

of the Application for Registration of Helosate Plus Herbicide. Transmittal of 7 Studies. 

47823700 Aceto Agricultural Chemicals Corp. (2009) Submission of Toxicity Data in Support of the 

Application for Registration of Glyphosate IPA 62%. Transmittal of 6 Studies. 

47825400 Control Solutions, Inc. (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate 41%. Transmittal of 1 Study. 

47827800 Glysortia (2009) Submission of Product Chemistry Data in Support of the Application for 

Registration of Glysort 62% MUP. Transmittal of 3 Studies. 

47827900 Glysortia, LLC (2009) Submission of Product Chemistry Data in Support of the Application 

for Registration of Glysort Technical. Transmittal of 4 Studies. 

47833900 Sharda Worldwide Exports Pvt., Ltd. (2009) Submission of Toxicity Data in Support of the 

Application for Registration of Sharda Glyphosate Technical. Transmittal of 1 Study. 



47840100 FMC Corporation Agricultural Products Group (2009) Submission of Product Chemistry Data 

in Support of the Application for Registration of Glyphosate 62% IPA Salt. Transmittal of 1 

Study. 

47844200 Agrilon International, LLC (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Agrilon Glyphosate Technical. Transmittal of 4 Studies. 

47844600 Aceto Agricultural Chemicals Corporation (2009) Submission of Product Chemistry Data in 

Support of the Amended Registration of Glyphosate Technical. Transmittal of 5 Studies. 

47844700 Gilmore Marketing and Development (2009) Submission of Product Chemistry Data in 

Support of the Application for Registration of Glyphosate 41%. Transmittal of 2 Studies. 

47845200 Falcon Lab, LLC. (2009) Submission of Product Chemistry Data in Support of the Application 

for Registration of E-Racer Concentrate Herbicide. Transmittal of 2 Studies. 

47845900 Farmway, Inc. (2009) Submission of Product Chemistry Data in Support of the Application for 

Registration of Farmway Glyphosate 62% Manufacturing Concentrate. Transmittal of 3 

Studies. 

47848500 USA Chemical, LLC (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Gly 62% MC. Transmittal of 2 Studies. 

47848600 Gilmore Marketing & Development (2009) Submission of Product Chemistry Data in Support 

of the Application for Registration of Glyphosate 62% MC. Transmittal of 2 Studies. 

47849400 USA Chemical, LLC (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Gly 41% Herbicide. Transmittal of 2 Studies. 

47852100 Solar Apex International, Ltd. (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Clear Up. Transmittal of 4 Studies. 

47853500 Agrilon International, LLC. (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Agrilon Glyphosate 62% MUP. Transmittal of 4 Studies. 

47859200 Monsanto Company (2009) Submission of Residue Data in Support of the Registrations of 

Roundup WeatherMAX Herbicide and Roundup PowerMAX Herbicide, and the Petition for 

Tolerance of Glyphosate for Use on Sweet Corn Raw Agricultural Commodities. Transmittal 

of 2 Studies. 

47864000 Solar Apex International, Ltd. (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate 62% Manufacturing Concentrate. Transmittal of 4 

Studies. 

47866600 Falcon Lab, LLC (2009) Submission of Product Chemistry Data in Support of the Application 

for Registration of E-Racer Concentrate Herbicide. Transmittal of 1 Study. 

47868900 Glysortia (2009) Submission of Product Chemistry Data in Support of the Application for 

Registration of Glysort Plus. Transmittal of 2 Studies. 

47869000 Glysortia (2009) Submission of Product Chemistry Data in Support of the Application for 

Registration of Glysort. Transmittal of 2 Studies. 

47876200 RedEagle International, LLC (2009) Submission of Product Chemistry Data in Support of the 

Amended Registration of RedEagle Glyphosate Technical. Transmittal of 1 Study. 

47877000 Farmway, Inc. (2009) Submission of Product Chemistry Data in Support of the Application for 

Registration of Farmway Glyphosate 62% Manufacturing Concentrate. Transmittal of 1 Study. 

47877500 Farmway, Inc. (2009) Submission of Product Chemistry Data in Support of the Application for 

Registration of Farmway Glyphosate 62% Manufacturing Concentrate. Transmittal of 1 Study. 



47878600 RedEagle Chemical Corporation (2009) Submission of Product Chemistry Data in Support of 

the Amended Registration of Red Eagle Glyphosate Technical. Transmittal of 1 Study. 

47882600 Wagner Regulatory Associates, Inc. (2009) Submission of Product Chemistry Data in Support 

of the Application for Registration of Farmway Glyphosate 41% SL. Transmittal of 3 Studies. 

47891000 Libertas Now, Inc. (2009) Submission of Product Chemistry Data in Support of the 

Registration of Knockout 62. Transmittal of 2 Studies. 

47891001 Christy, L. (2005) Qualitative and Quantitative Analysis for Glyphosate and Main Impurities 

in Glyphosate TC: Preliminary Analysis and Enforcement Analytical Method: Final Report. 

Unpublished study prepared by China National Pesticide Quality Supervision and Testing 

Center. 67 p. 

47894100 The Scotts Company, LLC (2009) Submission of Product Chemistry Data in Support of the 

Registration of Ortho Season-Long Grass & Weed Killer. Transmittal of 1 Study. 

47895900 NewAgco, Inc. (2009) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of NewAgco Glyphosate Technical. Transmittal of 14 Studies. 

47895903 Jenkins, K. (2007) Validation of the Analytical Method for the Determination of Glyphosate 

Technical. Project Number: 13873/6100, 071905/METHOD. Unpublished study prepared by 

Springborn Smithers Laboratories. 29 p. 

47896100 FMC Corporation Agricultural Products Group (2009) Submission of Product Chemistry Data 

in Support of the Registration of Authority IMI, Authority Assist. Transmittal of 1 Study. 

47898000 Gowan Company (2009) Submission of Product Chemistry Data in Support of the Registration 

of GWN-3772 Technical Herbicide. Transmittal of 1 Study. 

47899000 Aceto Agricultural Chemicals Corporation, LLC. (2009) Submission of Product Chemistry 

Data in Support of the Application for Registration of Glyphosate Technical MUP. Transmittal 

of 5 Studies. 

47900300 Drexel Chemical Company (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Drexel Imitator 53.8%. Transmittal of 1 Study. 

47901700 NewAgco, Inc. (2009) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of NewAgco Glyphosate Fully Loaded 41 Plus. Transmittal of 8 

Studies. 

47903800 Sharda USA, LLC (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Sharda Glyphosate 41% SL. Transmittal of 1 Study. 

47911300 Drexel Chemical Company (2009) Submission of Toxicity Data in Support of the Application 

for Registration of Drexel Duplikator IP. Transmittal of 6 Studies. 

47914700 RedEagle International, LLC (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Glyphosate 62% Manufacturing Concentrate. Transmittal of 4 

Studies. 

47921900 Agrilon International, LLC (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Agrilon Glyphosate 62% MUP. Transmittal of 1 Study. 

47930900 Libertas Now, Inc. (2009) Submission of Product Chemistry Data in Support of the 

Registration of StrikeOut Tech. Transmittal of 2 Studies. 

47935300 Sharda USA, LLC (2009) Submission of Product Chemistry Data in Support of the 

Application for Registration of Shypho-Aq Aquatic and VM Herbicide. Transmittal of 2 

Studies. 



47946400 Nichino America, Inc. (2010) Submission of Product Chemistry Data in Support of the 

Registration of NNH-950-4 Herbicide. Transmittal of 1 Study. 

47947000 Texcan Investments & Marketing, Inc. (2010) Submission of Product Chemistry Data in 

Support of the Application for Registration of Texcan 62% Glyphosate MUP. Transmittal of 3 

Studies. 

47947200 Texcan Investments & Marketing, Inc. (2009) Submission of Product Chemistry Data in 

Support of the Application for Registration of Texcan Glyphosate Technical. Transmittal of 11 

Studies. 

47954500 U.S. Environmental Protection Agency (2010) Submission of Toxicity and Environmental 

Fate Data in Support of Risk Assessment. Transmittal of 6 Studies. 

47954502 Ma, J.; Liang, W.; Xu, L.; et al. (2000) Acute Toxicity of 33 Herbicides to the Green Alga 

Chlorella pyrenoidosa. Bulletin of Environmental Contamination and Toxicology 66:536-541. 

47954503 Ma, J. (2001) Differential Sensitivity to 30 Herbicides Among Populations of Two Green 

Algae Scenedesmus obliquus and Chlorella pyrenoidosa. Bulletin of Environmental 

Contamination and Toxicology 68:275-281. 

47954504 Ma, J.; Xu, L.; Wang, S.; et al. (2001) Toxicity of 40 Herbicides to the Green Alga Chlorella 

vulgaris. Exotoxicology and Environmental Safety 51:128-132. 

47957500 AgSaver, LLC. (2010) Submission of Product Chemistry Data in Support of the Application 

for Registration of AgSaver Glyphosate 41% Plus. Transmittal of 3 Studies. 

47961500 Winfield Solutions, LLC. (2010) Submission of Product Chemistry Data in Support of the 

Registration of Cornerstone Plus. Transmittal of 1 Study. 

47970100 Winfield Solutions, LLC (2010) Submission of Product Chemistry Data in Support of the 

Registration of Cornerstone Plus 5. Transmittal of 1 Study. 

47991000 Bonide Products, Inc. (2010) Submission of Product Chemistry Data in Support of the 

Application for Registration of Bonide KU GR RTU. Transmittal of 1 Study. 

48012500 PLUGGAB (2010) Submission of Product Chemistry Data in Support of the Application for 

Registration of ECOPLUG. Transmittal of 1 Study. 

48016500 Helena Chemical Company (2010) Submission of Toxicity Data in Support of the Amended 

Registration of Nufarm Credit Duo Herbicide. Transmittal of 3 Studies. 

48019100 Axss USA, LLC. (2010) Submission of Product Chemistry Data in Support of the Registration 

of Glyphosate Technical. Transmittal of 1 Study. 

48029900 Aceto Agricultural Chemicals Corp. (2010) Submission of Product Chemistry Data in Support 

of the Amended Registration of Glyphosate Technical. Transmittal of 5 Studies. 

48032700 Nufarm Limited (2010) Submission of Product Chemistry Data in Support of the Application 

for Registration of Glyphosate Technical NUP-07167. Transmittal of 3 Studies. 

48033000 E. I. du Pont de Nemours and Co., Inc. (2010) Submission of Product Chemistry and Toxicity 

Data in Support of Risk Assessment. Transmittal of 13 Studies. 

48033005 Albers, P.; Hoffman, D. (1984) Evaluation of Potential Embryotoxicity and Teratogenicity of 

42 Herbicides, Insecticides, and Petroleum Contaminants to Mallard Eggs. Archives of 

Environmental Contamination and Toxicology 13: 15-27. 

48033008 Kojima, H.; Katsura, E.; Takeuchi, S.; et al. (2004) Screening for Estrogen and Androgen 

Receptor Activities in 200 Pesticides by In Vitro Reporter Gene Assays Using Chinese 

Hamster Ovary Cells. Environmental Health Perspectives 112(5): 524-531. 



48033600 Universal Crop Protection Alliance, LLC. (2010) Submission of Product Chemistry Data in 

Support of the Amended Registration of Gly-4 Plus Herbicide. Transmittal of 3 Studies. 

48033700 Universal Crop Protection Alliance, LLC. (2010) Submission of Product Chemistry Data in 

Support of the Amended Registration of Gly-4 Herbicide. Transmittal of 3 Studies. 

48061200 Ritter Chemical, LLC (2010) Submission of Product Chemistry Data in Support of the 

Amended Registration of Kull TGAI Glyphosate. Transmittal of 6 Studies. 

48062000 Glysortia (2010) Submission of Product Chemistry Data in Support of the Registration of 

Glysort Plus. Transmittal of 1 Study. 

48062100 Glysortia (2010) Submission of Product Chemistry Data in Support of the Amended 

Registration of Glysort. Transmittal of 1 Study. 

48066400 BASF Sparks, LLC (2010) Submission of Product Chemistry Data in Support of the Amended 

Registration of Glyphosate Acid Technical. Transmittal of 1 Study. 

48081800 Monsanto Company (2010) Submission of Product Chemistry and Toxicity Data in Support of 

the Application for Registration of M1724 Herbicide. Transmittal of 13 Studies. 

48087700 NewAgco, Inc. (2010) Submission of Product Chemistry Data in Support of the Application 

for Registration of NewAgco Glyphosate Fully Loaded 41 Plus. Transmittal of 2 Studies. 

48090900 Syngenta Crop Protection, Inc. (2010) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of Flexstar GT 3.5 Herbicide. Transmittal of 8 

Studies. 

48092400 Consus Chemicals, LLC (2010) Submission of Product Chemistry Data in Support of the 

Application for Registration of Consus Glyphosate Technical. Transmittal of 5 Studies. 

48100700 Farming Technologies, LLC (2010) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of Gly-Force 1. Transmittal of 2 Studies. 

48100702 Parker-Hall, B. (2010) Bridging Statement Concerning Applicability of Existing of Acute 

Toxicity Studies to Gly-Force 1. Project Number: FT1003T. Unpublished study prepared by 

Rivendell Consulting USA, LLC. 8 p. 

48128500 Nufarm, Inc. (2010) Submission of Toxicity Data in Support of the Registration of Extra 

Credit 5 Systemic Herbicide. Transmittal of 2 Studies. 

48142000 Nufarm Limited; Helm Agro US, Inc.; United Phosphorus, Inc.; Monsanto Company; BASF 

Corporation; Dow AgroSciences, LLC; Ritter Chemical, LLC; Syngenta Crop Protection; 

Aceto Agricultural Chemicals Corp. (2010) Submission of Toxicity Data in Support of the 

OSRI Endocrine Disruption Screening Program for Glyphosate. Transmittal of 1 Study. 

48142600 Glysortia, LLC (2010) Submission of Product Chemistry Data in Support of the Registration 

of Glysort 62% MUP. Transmittal of 1 Study. 

48142800 Glysortia, LLC (2010) Submission of Product Chemistry Data in Support of the Registration 

of Glysort Technical. Transmittal of 1 Study. 

48148900 Sharda Worldwide Exports, Pvt., Ltd. (2010) Submission of Product Chemistry Data in 

Support of the Registration of Sharda 62% Glyphosate Herbicide Manufacturing Concentrate. 

Transmittal of 1 Study. 

48149600 Loveland Products, Inc. (2010) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of LPI 6310-20 Herbicide. Transmittal of 8 

Studies. 



48157400 Glysortia (2010) Submission of Product Chemistry Data in Support of the Registration of 

Glysort. Transmittal of 1 Study. 

48157500 Glysortia (2010) Submission of Product Chemistry Data in Support of the Registration of 

Glysort Plus. Transmittal of 1 Study. 

48159400 Sharda USA, LLC (2010) Submission of Product Chemistry Data in Support of the 

Registration of Shar-Max Glyphosate 41% SL. Transmittal of 1 Study. 

48165000 Pluggab (2010) Submission of Product Chemistry Data in Support of the Application for 

Registration of EcoPlug. Transmittal of 1 Study. 

48165100 Farming Technologies, LLC (2010) Submission of Product Chemistry Data in Support of the 

Application for Registration of Gly-Force 1. Transmittal of 1 Study. 

48167700 Consus Chemicals, LLC (2010) Submission of Product Chemistry Data in Support of the 

Application for Registration of Consus Glyphosate 62% MUP. Transmittal of 3 Studies. 

48170500 Agri Packaging & Logistics, Inc. (2010) Submission of Product Chemistry Data in Support of 

the Application for Registration of Glyphosate 62% Manufacturing Concentrate. Transmittal 

of 2 Studies. 

48170600 Agri Packaging & Logistics, Inc. (2010) Submission of Product Chemistry Data in Support of 

the Amended Registration of Grandslam 4XS Herbicide. Transmittal of 2 Studies. 

48170700 Mey Corporation (2010) Submission of Product Chemistry Data in Support of the Application 

for Registration of Meychem Technical Glyphosate II (98.3%). Transmittal of 2 Studies. 

48172100 United Phosphorus, Inc. (2010) Submission of Product Chemistry Data in Support of the 

Registration of Glypho 41 Herbicide. Transmittal of 1 Study. 

48173700 Monsanto (2010) Submission of Product Chemistry Data in Support of the Registration of 

Roundup Ready-To-Use Poison Ivy and Tough Brush Killer Plus. Transmittal of 1 Study. 

48173800 Monsanto (2010) Submission of Product Chemistry Data in Support of the Registration of RD 

1662 Herbicide. Transmittal of 1 Study. 

48173900 Monsanto (2010) Submission of Product Chemistry Data in Support of the Registration of 

MON 78906 Herbicide. Transmittal of 1 Study. 

48197000 Bonide Products, Inc. (2010) Submission of Product Chemistry Data in Support of the 

Registration of Bonide KU GR Concentrate. Transmittal of 1 Study. 

48200400 Agricultural Handlers Exposure Task Force (2010) Submission of Exposure and Risk Data in 

Support of Risk Assessment. Transmittal of 3 Studies. 

48200402 Scobell, H. (2009) Validation of Worker Exposure Methods for the Analysis of Glyphosate in 

Worker Exposure Matrices. Project Number: AHE61, 484G505. Unpublished study prepared 

by EPL Bio-Analytical Services (EPL-BAS). 116 p. 

48203900 Repar-Glypho, LLC (2010) Submission of Product Chemistry Data in Support of the 

Registration of Glyphosate Technical. Transmittal of 1 Study. 

48215400 Helena Chemical Company (2010) Submission of Product Chemistry Data in Support of the 

Registration of HM-0548 Herbicide. Transmittal of 1 Study. 

48225000 MEY Corporation (2010) Submission of Product Chemistry Data in Support of the 

Application for Registration of GlySupreme Plus Concentrate. Transmittal of 2 Studies. 

48226000 Tide International USA, Inc. (2010) Submission of Product Chemistry Data in Support of the 

Application for Registration of Tide Glyphosate 41% Plus. Transmittal of 2 Studies. 



48227800 Bayer Advanced (2010) Submission of Product Chemistry and Toxicity Data in Support of the 

Applications for Registration of NS Herbicide Concentrate A, NS Herbicide Concentrate B, 

NS Herbicide Concentrate C, NS Herbicide Ready-to-Use A, NS Herbicide Ready-to-Use B 

and NS Herbicide Ready-to-Use C. Transmittal of 7 Studies. 

48227900 Bayer Advanced (2010) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of NS Herbicide Concentrate B. Transmittal of 7 Studies. 

48228000 Bayer Advanced (2010) Submission of Product Chemistry and Toxicity Data in Support of the 

Applications for Registration of NS Herbicide Concentrate A, NS Herbicide Concentrate B, 

NS Herbicide Concentrate C, NS Herbicide Ready-to-Use A, NS Herbicide Ready-to-Use B 

and NS Herbicide Ready-to-Use C. Transmittal of 7 Studies. 

48228100 Bayer Advanced (2010) Submission of Product Chemistry and Toxicity Data in Support of the 

Application for Registration of NS Herbicide Ready-to-Use A. Transmittal of 2 Studies. 

48228200 Bayer Advanced (2010) Submission of Product Chemistry Data in Support of the Application 

for Registration of NS Herbicide Ready-to-Use B. Transmittal of 1 Study. 

48228300 Bayer Advanced (2010) Submission of Product Chemistry Data in Support of the Application 

for Registration of NS Herbicide Ready-to-Use C. Transmittal of 1 Study. 

48229100 Agromarketing Co., Inc. (2010) Submission of Product Chemistry Data in Support of the 

Application for Registration of Nasa Technical Glyphosate. Transmittal of 3 Studies. 

48229102 O'Shaughnessy, D. (2010) Physical / Chemical Characteristics Summary (Nasa Technical 

Glyphosate). Unpublished study prepared by D. O'Shaughnessy Consulting, Inc. 4 p. 

48229200 Agromarketing Co., Inc. (2010) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of Nasa Herbicide. Transmittal of 8 Studies. 

48229205 Patani, K. (2007) Acute Dermal Toxicity Study of Glyphosate IPA Salt in Rats. Project 

Number: 6694. Unpublished study prepared by Jai Research Foundation. 44 p. 

48229206 Patani, K. (2007) Acute Dermal Irritation Study of Glyphosate IPA Salt in Rabbits. Project 

Number: 6695. Unpublished study prepared by Jai Research Foundation. 36 p. 

48229207 Patani, K. (2007) Acute Eye Irritation Study of Glyphosate IPA Salt in Rabbits. Project 

Number: 6696. Unpublished study prepared by Jai Research Foundation. 40 p. 

48243100 AgSaver, LLC (2010) Submission of Product Chemistry Data in Support of the Amended 

Registration of AgSaver Glyphosate 41% Plus. Transmittal of 1 Study. 

48261100 U.S. Environmental Protection Agency (2010) Submission of Fate, Toxicity, Environmental 

Fate, and Exposure and Risk Data in Support of Risk Assessment. Transmittal of 35 Studies. 

48261129 Relyea, R. (2009) A Cocktail of Contaminants: How Mixtures of Pesticides at Low 

Concentrations Affect Aquatic Communities. Oecologia 159: 363-376. 

48261900 Farmway, Inc. (2010) Submission of Product Chemistry Data in Support of the Registration of 

Farmway Glyphosate 62% Manufacturing Concentrate. Transmittal of 1 Study. 

48262800 Farmway, Inc. (2010) Submission of Product Chemistry Data in Support of the Registration of 

Farmway Glyphosate 41% SL. Transmittal of 1 Study. 

48262900 Farmway, Inc. (2010) Submission of Product Chemistry Data in Support of the Registration of 

Farmway Glyphosate Technical. Transmittal of 1 Study. 

48270500 Drexel Chemical Company (2010) Submission of Product Chemistry Data in Support of the 

Application for Registration of Drexel Imitator 25% Concentrate. Transmittal of 2 Studies. 



48280100 Drexel Chemical Company (2010) Submission of Toxicity Data in Support of the Application 

for Registration of Drexel Duplikator IP. Transmittal of 1 Study. 

48289300 Helm Agro US, Inc. (2010) Submission of Product Chemistry Data in Support of the 

Registration of Helosate 70 Herbicide. Transmittal of 1 Study. 

48289800 Dow AgroSciences, LLC (2010) Submission of Product Chemistry and Toxicity Data in 

Support of the Application for Registration of GF-2727. Transmittal of 8 Studies. 

48290800 Syngenta Crop Protection, Inc. (2010) Submission of Toxicity Data in Support of the 
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I. INTRODUCTION 

This document is the Environmental Protection Agency’s (the EPA or the agency) Interim 
Registration Review Decision (ID) for glyphosate acid (PC Code 417300) and its various salt 
forms (PC Codes 103601, 103604, 103605, 103607, 103608, and 103613; case 0178), and is 
being issued pursuant to 40 CFR § 155.56 and 155.58. A registration review decision is the 
agency's determination whether a pesticide continues to meet, or does not meet, the standard for 
registration in the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). The agency may 
issue, when it determines it to be appropriate, an Interim Registration Review Decision before 
completing registration review. Among other things, the Interim Registration Review Decision 
may require new risk mitigation measures, impose interim risk mitigation measures, identify data 
or information required to complete the review, and include schedules for submitting the 
required data, conducting the new risk assessment and completing the registration review case. 
Additional information on glyphosate can be found in the EPA’s public docket (EPA-HQ-OPP-
2009-0361) at www.regulations.gov. 

FIFRA, as amended by the Food Quality Protection Act (FQPA) of 1996, mandates the 
continuous review of existing pesticides. All pesticides distributed or sold in the United States 
must be registered by the EPA based on scientific data showing that they will not cause 
unreasonable risks to human health or to the environment when used as directed on product 
labeling. The registration review program is intended to make sure that, as the ability to assess 
and reduce risk evolves and as policies and practices change, all registered pesticides continue to 
meet the statutory standard of no unreasonable adverse effects. Changes in science, public 
policy, and pesticide use practices will occur over time. Through the registration review 
program, the agency periodically re-evaluates pesticides to make sure that as these changes 
occur, products in the marketplace can continue to be used safely. Information on this program is 
provided at http://www2.epa.gov/pesticide-reevaluation. In 2006, the agency implemented the 
registration review program pursuant to FIFRA § 3(g) and will review each registered pesticide 
every 15 years to determine whether it continues to meet the FIFRA standard for registration. 

The EPA is issuing an ID for glyphosate so that it can (1) move forward with aspects of the 
registration review case that are complete and (2) implement interim risk mitigation (see 
Appendices A and B). The agency is currently working with the U.S. Fish and Wildlife Service 
and the National Marine Fisheries Service (collectively referred to as, the Services) to develop 
methodologies for conducting national threatened and endangered (listed) species assessments 
for pesticides in accordance with the Endangered Species Act (ESA) § 7. Therefore, although the 
EPA has not yet fully evaluated risks to federally-listed species, the agency will complete its 
listed species assessment and any necessary consultation with the Services for glyphosate prior 
to completing the glyphosate registration review. Likewise, the agency will complete endocrine 
screening for glyphosate, pursuant to the Federal Food, Drug, and Cosmetic Act (FFDCA) § 
408(p), before completing registration review. See Appendices D and E, respectively, for 
additional information on the listed species assessment and the endocrine screening for the 
glyphosate registration review. 

In addition, in September 2018, the Environmental Working Group (EWG) along with several 
other stakeholders, collectively referred to as EWG et al. hereafter, petitioned the agency to 
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reduce the glyphosate tolerance in oats to 0.1 parts per million (ppm) and to require labels for 
registered glyphosate products to explicitly prohibit the use of glyphosate as a preharvest 
desiccant. The agency is in the process of reviewing comments submitted on the 2018 EWG et 
al. petition and responding to the EWG et al. petition; to the extent the issues in the petition 
impact the registration review case, EPA will incorporate its responses to the petition into its 
final registration review decision for glyphosate. To view the EWG et al. petition and related 
documents, visit docket ID: EPA-HQ-OPP-2019-0066 at regulations.gov. 

The glyphosate registration review case covers glyphosate acid (PC code 417300) and the 
following salt forms with active pesticide registrations: isopropylamine salt (PC code 103601), 
ammonium salt (PC code 103604), ethanol amine salt (PC code 103605), diammonium salt (PC 
code 103607), dimethyl ammonium salt (PC code 103608), and the potassium salt (PC code 
103613). Glyphosate is a non-selective, systemic herbicide with products registered for use in a 
wide array of both agricultural and non-agricultural settings. Agricultural uses include stone and 
pome fruits, citrus fruits, berries, nuts, vegetables, cereal grains, and other field crops. Non-
agricultural uses include residential spot treatments, aquatic areas, forests, rights-of-way, 
recreational turf, ornamentals, non-food tree crops, and Conservation Reserve Program land. 
Glyphosate products are also registered for use on the glyphosate-resistant crops, including 
alfalfa, corn, soybean, cotton, canola, and sugar beets. The first pesticide product containing 
glyphosate was registered in 1974; a Reregistration Eligibility Decision (RED) for glyphosate 
was completed in 1993. Since then, the EPA has reviewed the risk assessments for glyphosate to 
determine if updates were necessary when new uses were added to glyphosate labels. 

This document describes any changes since the Proposed Interim Registration Review Decision 
(PID), includes a summary of public comments on the PID, and includes the agency’s interim 
registration review decision and the agency’s rationale. See the PID for a summary of 
glyphosate’s registration review timeline, use and usage information describing how and why 
glyphosate is used, the EPA's risk and benefits assessments, and a discussion of risk 
characterization. The PID also describes the mitigation measures that were proposed to address 
risks of concern and the regulatory rationale for the EPA's proposed interim registration review 
decision. 

A. Updates Since the Proposed Interim Registration Review Decision was Issued 

In April 2019, the EPA published the PID for glyphosate. Since that time, the agency has 
reviewed public comments and has made changes to the spray drift management labeling and 
rotational crop timing language that was proposed in the PID. The changes for spray drift 
management labeling are as follows: changes in droplet size restrictions, the removal of advisory 
spray drift statements for airblast applications, and the incorporation of updated swath 
displacement language for aerial applications. In addition, the agency has updated the language 
regarding rotational crop timing to provide clearer directions for use. For more information on 
the changes made to the mitigation proposed in the PID, please refer to Section IV.A. and 
Appendix A. There have been no additional updates to what was proposed in the PID, nor any 
updates to the draft risk assessments (DRAs). This document thus finalizes the agency’s draft 
supporting documents Glyphosate Draft Human Health Risk Assessment for Registration Review 
and Registration Review—Preliminary Ecological Risk Assessment for Glyphosate and Its Salts, 
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which are available in the public docket. Along with the ID, the following documents are also 
posted to the glyphosate docket: 

• Response from the Pesticide Re-evaluation Division to Comments on the Glyphosate 
Proposed Interim Decision, dated January 16, 2019 

• Glyphosate: Response to Comments on the Proposed Interim Decision Regarding the 
Human Health Risk Assessment, dated January 13, 2019 

B. Summary of Public Comments on the Proposed Interim Decision and Agency 
Responses 

During the 60-day public comment period for the PID, which opened on May 6, 2019, the 
agency received comments requesting an extension of the public comment period from the 
original deadline of July 5, 2019. The agency extended the comment period for 60 days, which 
then closed on September 3, 2019. During the 120-day comment period, the agency received 
roughly 283,300 comments. Over 12,000 unique submissions were received from various 
stakeholders, including glyphosate registrants, grower groups, non-governmental organizations, 
pesticide industry groups, states, the U.S. Department of Agriculture and members of the general 
public. Most comments came from mass mailer campaigns, and approximately 120 unique 
substantive comments were received from various stakeholders. 

Along with the ID, the agency is posting the following documents that address comments 
received on the PID: Response from the Pesticide Re-evaluation Division to Comments on the 
Glyphosate Proposed Interim Decision and Glyphosate: Response to Comments on the Proposed 
Interim Decision Regarding the Human Health Risk Assessment. Most of the comments received 
on the PID are substantively the same as comments received during previous glyphosate 
comment periods on the agency’s risk assessments. The Glyphosate: Response to Comments on 
the Proposed Interim Decision Regarding the Human Health Risk Assessment responds to 
comments that have not been addressed previously via the December 2016 FIFRA Scientific 
Advisory Panel (SAP) meeting to discuss the carcinogenic potential of glyphosate1 or in 
previous registration review documents for glyphosate. These comments did not result in 
changes to the agency’s risk assessments. 

EPA’s Response from the Pesticide Re-evaluation Division to Comments on the Glyphosate 
Proposed Interim Decision document combined comments by topic instead of responding to 
individual stakeholders and directs the public to responses previously provided in EPA 
documents. Comments specific to the glyphosate mitigation, comments of a broader regulatory 
nature, and the agency’s responses to those comments are summarized below, and some resulted 
in changes to the mitigation proposed in the PID. 

For more detailed responses to comments relating to the human health risk assessment, and 
EPA’s cancer evaluation for glyphosate, see the Glyphosate: Response to Comments on the 
Human Health Draft Risk Assessment and Glyphosate: Response to Comments on the Proposed 
Interim Decision Regarding the Human Health Risk Assessment. For more detailed responses to 

1 Materials from the December 13-16, 2016 FIFRA SAP are posted in docket EPA-HQ-OPP-2016-0385. The final 
report, the transcript, charge questions, and other materials are also available online: 
https://www.epa.gov/sap/meeting-materials-december-13-16-2016-scientific-advisory-panel 
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comments relating to the ecological risk assessment, see the Response to Public Comments on 
the Preliminary Ecological Risk Assessment for Glyphosate. For detailed responses to comments 
on the use/usage of glyphosate and the benefits, see the Glyphosate: Response to Comments, 
Usage, and Benefits (PC Codes: 103601, 103604, 103605, 103607, 103613, 417300). All 
response to comments documents are available in the public docket for glyphosate (EPA-HQ-
OPP-2009-0361) and published online2. The agency thanks all commenters for their comments 
and has considered them in developing this ID.  

Comments Regarding the Environmental Working Group (EWG) Petition 

Comment: On September 27, 2018, the agency received a petition from the Environmental 
Working Group, Ben & Jerry’s Homemade, Inc., Happy Family Organics, MegaFood, MOM’s 
Organic Market, National Co+op Grocers, Nature’s Path Foods Inc., One Degree Organic Foods 
USA, Inc., and Stonyfield Farms, Inc (EWG et al.). The petitioners requested that the agency 
reduce the tolerance of the pesticide glyphosate in or on oats from 30 ppm to 0.1 ppm and 
modify labels to explicitly prohibit preharvest use on oats. The petitioners asserted that the 
current tolerance level for oats is not protective enough when assessing people’s dietary 
exposure to glyphosate in oats and the potential carcinogenicity of glyphosate. Numerous 
members of the general public commented in support of the EWG et al. petition. Various 
stakeholders and numerous farmers commented in opposition of the petition. EWG et al. also 
provided comments on the PID that were similar in nature to the issues raised in the petition. 

EPA Response: In accordance with FFDCA section 408(d)(3), EPA published EWG et al.’s 
petition for a 30-day public comment period on May 6, 2019; the public comment period closed 
on June 5, 2019. The full petition is posted in docket EPA-HQ-OPP-2019-0066 at 
www.regulations.gov. The agency is still reviewing the 103,447 comments that were received on 
the petition. This Interim Decision reflects the conclusions of EPA’s most recent risk 
assessments and does not address the claims raised in the petition, or constitute EPA’s response 
to the petition. The agency anticipates issuing the response to the petition in 2020. 

Comments Regarding the Human Health Risk Assessment 

Comment: The agency received comments regarding the human health risk assessment from a 
wide array of stakeholders. Topics included concerns with the cancer assessment, toxicological 
studies, protection of children, and detections of glyphosate. Additionally, open literature studies 
were also identified for the agency’s consideration. 

EPA Response: Comments received regarding the human health risk assessment for glyphosate 
have been previously addressed in the Glyphosate: Response to Comments on the Human Health 
Draft Risk Assessment (EPA-HQ-OPP-2009-0361-2343). Many of the open literature studies 
were previously identified and considered by the agency as part of two open literature 
searches. The remaining studies identified during the public comment period were primarily 
journal articles published since these searches were conducted. None of the open literature 

2 https://www.epa.gov/ingredients-used-pesticide-products/proposed-interim-registration-review-decision-and-
responses-0 
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studies identified for the agency’s consideration were found to have an impact on the glyphosate 
hazard characterization, cancer assessment, or human health risk assessment. The agency will 
continue to monitor the open literature for studies that use scientifically sound and appropriate 
methodology and relevant routes of exposure that have the potential to impact the risk evaluation 
of glyphosate. For more information, please see the Glyphosate: Response to Comments on the 
Proposed Interim Decision Regarding the Human Health Risk Assessment, which is available on 
the public docket. 

Comments Regarding Spray Drift Management 

Comment: Several stakeholders, including USDA and NAAA, provided comments on the 
proposed droplet size requirement of “fine or coarser,” suggesting that a larger droplet size may 
be more appropriate for glyphosate products where glyphosate is the only active ingredient. The 
commenters expressed concern that using a fine droplet size might increase the risk of drift while 
providing no improvement on efficacy, due to the fact that glyphosate is a systemic herbicide 
that needs less coverage than contact pesticides. Commenters also noted that glyphosate is often 
tank-mixed with other pesticides and that fine droplet size may be appropriate in those cases to 
allow greater flexibility for tank mixing. 

EPA Response: The agency is requiring label changes to reduce off-target spray drift and 
establish a baseline level of protection against spray drift that is consistent across all products 
containing glyphosate. The agency’s goal is to manage off-target spray drift from application of 
glyphosate while continuing to preserve glyphosate’s utility for growers and allow growers 
continued flexibility when making applications. Since glyphosate is a systemic herbicide, the 
agency agrees that “medium” or coarser droplet size is appropriate when glyphosate is sprayed as 
the sole active ingredient, or when tank-mixed with other systemic herbicides. Since glyphosate 
is a compound that is frequently tank-mixed with other pesticides (e.g. when used with an 
insecticide in a burndown treatment), the agency agrees that a “fine” droplet size is appropriate 
when tank-mixing with a pesticide product that requires a fine droplet size. The agency is 
revising the droplet size labeling based on the comments received. Refer to Section IV.A.1. and 
Appendix B of this Interim Decision for additional information on the required droplet size 
language.    

Comment: Commenters noted that it is not appropriate to require enforceable spray drift 
management language for airblast applications, given that herbicides are not applied via airblast 
to orchards and vineyards. 

EPA Response: The agency agrees that airblast application is not an approved application 
method for glyphosate and has removed this language from the required labeling in Appendix B. 

Comments Regarding Rotational Crop Timing  

Comment: The Joint Glyphosate Task Force (JGTF), consisting of 26 member companies, 
commented on the proposed labeling changes for rotational crop timing, suggesting language 
that provides clearer directions for use.  
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EPA Response: The agency thanks the JGTF for their comment. The agency has reviewed the 
suggested language and agrees that the language is more informative and clarifies the directions 
for use regarding rotational crop timing. Updated label clarification language for rotational crop 
timing has been included in Appendix B.   

Comments Regarding the JGTF “Glyphosate Master Reference Label” 

Comment: The JGTF submitted to the agency a document titled “Glyphosate Master Reference 
Label,” which is intended to be used by registrants to aid in the creation and review of product 
labels containing glyphosate. The “Glyphosate Master Reference Label” intends to define key 
elements of a glyphosate end-use product label, including precautionary and other label 
statements, approved crop and non-crop uses, maximum application rates, methods of 
application, and application restrictions for specific uses. 

EPA Response: The agency appreciates the registrant collaboration in identifying currently 
registered uses of glyphosate in the JGTF’s “Glyphosate Master Reference Label”. The task 
force developed this tool as a reference for registrants. While the JGTF’s “Glyphosate Master 
Reference Label” may be used by registrants to aid in label submission, EPA emphasizes that the 
existing EPA process for reviewing labels as part of registration review still applies. 

II. USE AND USAGE 

Glyphosate is a broad-spectrum, systemic glycine herbicide which inhibits the enzyme 5-
enolypyruvylshikimate-3-phosphate (EPSP) synthase in plants and inhibits aromatic amino acid 
synthesis. It is the only herbicide in the Weed Science Society of America’s (WSSA) group 9 
class and it has a unique mode of action. Glyphosate products are registered as ready-to-use 
solution, water-dispersible granules, soluble concentrate, emulsifiable concentrate, flowable 
concentrate, water soluble packaging, pressurized liquid, pellets/tablets, and tree injection shells. 
It can be applied as a pre-emergent, post-emergent, or as a pre-harvest application to the crop to 
treat a variety of emerged grass and broadleaf weeds. In a few crops (e.g. sugarcane), glyphosate 
is used as a plant growth regulator. 

Glyphosate products are registered for use in a wide array of both agricultural and non-
agricultural settings. Agricultural uses include stone and pome fruits, citrus fruits, berries, nuts, 
vegetables, legumes, cereal grains, and other field crops. Glyphosate products are also registered 
for use on the following glyphosate-resistant (transgenic) crops: corn, soybean, cotton, canola, 
sugar beets, and alfalfa. Registered non-agricultural uses include: tree injections, residential spot 
treatments, aquatic areas, forests, rights-of-way, recreational turf, ornamentals, non-food tree 
crops, and Conservation Reserve Program land. 

Application methods vary for glyphosate and include aircraft, various ground equipment, and 
various handheld equipment. Application types include: aerial spray, ground boom spray, strip 
treatment, band treatment, broadcast spray, spot treatment, stump treatment, tree injection, and 
wipe-on/wiper treatments. The maximum single application rate on labels is up to 8 pounds acid 
equivalent per acre (lb ae/A) (acid equivalents or ae are used to assess the different acid and salt 
forms of glyphosate) for the following uses: pastures, non-food tree crops, forestry, aquatic 
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areas, and non-crop. However, for agricultural row crop uses, maximum single application rates 
are 1.55 lb ae/A for aerial applications and 3.75 lb ae/A for ground applications. Maximum 
annual application rates are generally 6 to 8 lbs ae/A, except for residential spot treatments. 

The EPA completed a usage analysis for glyphosate by analyzing agricultural market research 
data from 2012 to 2016. Approximately 281 million pounds of glyphosate was applied to 298 
million acres annually in agricultural settings, on average. Most glyphosate was applied to 
soybean (117.4 million lbs applied annually), corn (94.9 million lbs applied annually), and cotton 
(20 million lbs applied annually). Many citrus fruits (e.g., grapefruit, oranges, lemons), field 
crops (e.g., soybean, corn, cotton), and tree nuts (e.g., almonds, walnuts, pistachios) have the 
highest percentage of their acres treated with glyphosate. 

Approximately 24 million pounds of glyphosate are applied to non-agricultural sites annually, on 
average. The majority of non-agricultural use is in the homeowner market (5 million lbs applied 
annually), turf (4.9 million lbs applied annually), forestry (3.6 million lbs applied annually), and 
roadways (3.3 million lbs applied annually). 

III. SCIENTIFIC ASSESSMENTS 

A. Human Health Risks 

A summary of the agency’s human health risk assessment was presented in the glyphosate PID. 
The agency used the most current science policies and risk assessment methodologies to prepare 
a risk assessment in support of the registration review of glyphosate. The EPA thoroughly 
assessed risks to humans from exposure to glyphosate from all registered uses and all routes of 
exposure and did not identify any risks of concern. 

Both non-cancer and cancer effects were evaluated for glyphosate and its metabolites, 
aminomethyl phosphonic acid (AMPA) and N-acetyl-glyphosate. The human health risk 
assessment for glyphosate and supporting documents, including the agency’s revised issue paper 
on the carcinogenic potential of glyphosate, are published in the public registration review 
docket for glyphosate (EPA-HQ-OPP-2009-0361) at www.regulations.gov. The deliberations of 
the glyphosate FIFRA SAP meeting on the carcinogenic potential of glyphosate, including the 
agenda, meeting notes, SAP recommendations, the EPA’s presentation to the FIFRA SAP, and 
other supporting documents are published in the glyphosate FIFRA SAP docket (EPA-HQ-OPP-
2016-0385) at www.regulations.gov. 

The agency concluded that there are no dietary risks of concern for any segment of the 
population, even with the most conservative assumptions applied in its assessments (e.g., 
tolerance-level residues, direct application to water, and 100% crop treated).  The agency also 
concluded that there are no residential, non-occupational bystander, aggregate, or occupational 
risks of concern.  

The EPA has not made a common mechanism of toxicity to humans finding as to glyphosate and 
any other substance and it does not appear to produce a toxic metabolite produced by other 
substances. Therefore, it was not appropriate for EPA to assess cumulative risks. 
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For additional details on the human health assessment for glyphosate, see the Glyphosate Draft 
Human Health Risk Assessment for Registration Review, which is available in the public docket. 

1. Human Incidents and Epidemiological Analysis 

The EPA conducted human health incident reviews for glyphosate in February 2014 and in 
October 2018. Thousands of glyphosate incidents were reported but most reported incidents were 
minor in severity. The high number of reported incidents across the databases is likely a result of 
glyphosate being among the most widely-used pesticides in the United States by volume. Health 
effects reported in the incident databases included dermal, ocular, and respiratory symptoms and 
effects were generally mild and resolved rapidly. While the agency recently received information 
regarding litigation related to glyphosate human health incident claims, submitted under the 
FIFRA 6(a)2 adverse event reporting requirement, the agency does not comment on private 
litigation. EPA has thoroughly evaluated potential human health risk associated with exposure to 
glyphosate and determined that there are no risks to human health from the current registered 
uses of glyphosate and that glyphosate is not likely to be carcinogenic to humans. The agency 
will continue to monitor incident information and additional analyses will be conducted if 
ongoing human incident monitoring indicates a concern. 

The medical-case literature was reviewed, and most accidental ingestion of glyphosate 
formulations result in mild symptoms. Intentional ingestions caused moderate to severe 
symptoms and involved multiple organ systems. 

The epidemiological literature was also reviewed but most studies were hypothesis-generating in 
nature. The EPA found there was insufficient evidence to conclude that glyphosate plays a role 
in any human diseases. Since the last EPA review of the epidemiological literature, two studies 
regarding the association between glyphosate exposure and non-Hodgkin’s Lymphoma (NHL) 
were identified for detailed review by the agency; however, these studies did not impact the 
agency’s assessment. For more information, refer to Glyphosate: Response to Comments on the 
Proposed Interim Decision Regarding the Human Health Risk Assessment, which is available on 
the public docket. 

For more information on reported human incidents, see the Glyphosate: Tier II Incident Report, 
available in the in the public docket for glyphosate. 

2. Tolerances 

Tolerances are established for residues of glyphosate in/on numerous plant commodities in 40 
CFR § 180.364. Glyphosate tolerances range from 0.2 to 400 ppm. The EPA evaluated the 
glyphosate residue chemistry database to determine if the established tolerances conform to 
current practices and to determine whether updates were necessary for current crop 
group/subgroup definitions. The EPA intends to establish new tolerances for various vegetable 
and fruit groups and subgroups, as listed in Table 1. Upon establishment of these new crop group 
tolerances, EPA intends to remove the following individual tolerances, since they will no longer 
be needed: acerola; aloe vera; ambarella; asparagus; atemoya; avocado; bamboo, shoots; banana; 
biriba; breadfruit; cactus, fruit; cactus, pads; canistel; cherimoya; custard apple; date, dried fruit; 
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durian; feijoa; fig; fruit, stone, group 12; guava; ilama; imbe; imbu; jaboticaba; jackfruit; longan; 
lychee; mamey apple; mango; mangosteen; marmaladebox; noni; nut, tree, group 14; olive; palm 
heart; papaya; papaya, mountain; passionfruit; pawpaw; persimmon; pineapple; pistachio; 
pomegranate; pulasan; rambutan; rose apple; sapodilla; sapote, black; sapote, mamey; sapote, 
white; soursop; Spanish lime; star apple; starfruit; sugar apple; Surinam cherry; tamarind; 
vegetable, leafy, brassica, group 5; vegetable, leafy, except brassica, group 4; watercress, upland; 
and wax jambu. Additionally, EPA is requiring eliminating trailing zeros listed in tolerances 
consistent with agency policy. 

Table 1. Required Changes to the Tolerance Levels or Commodity Definitions for Glyphosate. 
Current Required Change 

Comment 
Commodity Tolerance 

(ppm) Commodity Tolerance 
(ppm) 

Soybean, forage 100.0 Soybean, forage 100 Correct number of 
significant figures to be 

consistent with EPA policy 

Soybean, hay 200.0 Soybean, hay 200 
Soybean, hulls 120.0 Soybean, hulls 120 
Soybean, seed 20.0 Soybean, seed 20 
Fruit, stone, group 12 0.2 Fruit, stone, group 12-12 0.2 Update to the current 

crop group definitions; 
coconut was excluded 
from the tree nut crop 
group tolerances as the 

residues were not within 
5x (coconut tolerance at 

0.1 ppm) 

Nut, tree, group 14 1.0 Nut, tree, group 14-12 (except coconut) 1.0 

Vegetable, leafy, 
except brassica, group 
4 

0.2 
Vegetable, leafy, group 4-16 

0.2 

Update to the current 
crop group definitions 

Vegetable, leafy, 
brassica, group 5 0.2 Vegetable, Brassica, head and stem, group 5-16 0.2 

Several 

0.2-0.5-- Vegetable, stalk and stem, subgroup 22A 0.5 
0.2 Vegetable, leaf petiole, subgroup 22B 0.2 

0.2 Fruit, tropical and subtropical, edible peel, 
group 23 0.2 

0.2 Fruit, tropical and subtropical, small fruit, 
inedible peel, group 24A 0.2 

0.2 Fruit, tropical and subtropical, medium to large 
fruit, smooth, inedible peel, group 24B 0.2 

0.2 Fruit, tropical and subtropical, large fruit, rough 
or hairy, inedible peel, group 24C 0.2 

0.2 Fruit, tropical and subtropical, vine, inedible 
peel, group 24E 0.2 

In accordance with FFDCA, the agency will be conducting rulemaking to implement any 
tolerance changes identified for glyphosate. 

As noted in the PID, the agency received a September 27, 2018 petition from the Environmental 
Working Group et al., requesting that the agency reduce the tolerance of the pesticide glyphosate 
in or on oats and modify labels to explicitly prohibit preharvest use on oats. The agency issued a 
Federal Register Notice of Filing for public comment in a separate docket, EPA-HQ-OPP-2019-
0066. This Interim Decision reflects the conclusions of EPA’s most recent risk assessments and 
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does not address the claims raised in the petition or provide EPA’s response to the petition. The 
agency anticipates issuing the response to the petition in 2020. 

3. Human Health Data Needs 

No additional human health data needs have been identified for the glyphosate registration 
review beyond the human health data required as part of the registration review DCI, which has 
been satisfied. 

B. Ecological Risks 

A summary of the agency’s ecological risk assessment was presented in the PID. The agency 
used the most current science policies and risk assessment methodologies to prepare a risk 
assessment in support of the registration review of glyphosate. 

The agency did not identify potential risks of concern for fish, aquatic invertebrates, or aquatic-
phase amphibians.  Low or limited potential risks of concern were identified for mammals and 
birds.  Consistent with its mode of action as an herbicide, potential risks to non-target terrestrial 
and aquatic plants were primarily from spray drift and the resulting distances from the edge of 
the field to below toxicity threshold were heavily dependent on the application rate used.  Given 
its importance as a critical food resource for the monarch butterfly, the agency also completed a 
spray drift analysis for common milkweed, with those results being similar to distances 
calculated for other terrestrial plants tested in ecotoxicity tests (i.e., cucumber).  

Based on an adult honey bee acute contact and oral toxicity tests, the likelihood of acute adverse 
effects to adult bees is considered low at application rates up to 5.7 lb a.e./A; however, it is 
uncertain if effects would occur at higher application rates (i.e., up to 8 lb a.e./A).  In a colony-
level study, no adverse effects (acute or sublethal) were reported based on exposure to residues 
from an application at a rate of 1.92 lb ae/A. However, the full suite of Tier I toxicity studies are 
unavailable to fully assess potential risk to bees at the individual and/or colony level. 

The agency believes that additional data may be necessary to fully evaluate risks to bees. 
Although the agency did not identify the need for these additional data to evaluate potential 
effects to bees when initially scoping the registration review for glyphosate, the Problem 
Formulation and registration review generic data call-in (GDCI) for glyphosate were both issued 
prior to publication of the June 2014 harmonized Guidance for Assessing Pesticide Risks to 
Bees3. This 2014 guidance lists additional laboratory-based studies of individual bees and based 
on the results of those studies, possible colony-level studies, that were not included in the 
glyphosate registration review GDCI. Therefore, the agency is currently determining whether 
additional bee toxicity and exposure data are needed for glyphosate. If the agency determines 
that additional data are necessary to help make a final registration review decision for 
glyphosate, then EPA will issue a GDCI to obtain these data. The pollinator studies that could be 
required for glyphosate are listed in Table 2.  

3http://www2.epa.gov/sites/production/files/201406/documents/pollinator risk assessment guidance 06 19 14.pdf 
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Tabl e 2 Potentia . 1 P oIrmator Data Reqmrements 
Guideline # Studv 

Tier 1 
850.3020 Acute contact toxicity study with adult honey bees 
850.3030 Honey bee toxicity ofresidues on foliage 
Non-Guideline (OECD 213) Honey bee adult acute oral toxicity 
Non-Guideline (OECD 237) Honey bee larvae acute oral toxicity 
Non-Guideline (OECD 245) Honey bee adult chronic oral toxicitv 
Non-Guideline OECD 239) Honey bee larvae chronic oral toxicitv 

Tier 2t 
Non-Guideline Field trial of residues in pollen and nectar 
Non-Guideline (OECD 75) Semi-field testing for pollinators 

Tier 3t 
850.3040 Full-Field testing for pollinators 

t The need for higher tier tests for pollinators will be determined based upon the results of lower tiered tests and/or 
other lines ofevidence and the need for a refined pollinator risk assessment. 

The EPA is cmTently working with its federal paiiners and other stakeholders to implement an 
interim approach for assessing potential risk to listed species and their designated critical 
habitats. Once the scientific methods necessaiy to complete risk assessments for listed species 
and their designated critical habitats ai·e fmalized, the agency will complete its endangered 
species assessment for glyphosate. The draft biological evaluation for glyphosate is anticipated 
in 2020. 

The agency conducted a review of ecological incidents and detennined the majority of the 
glyphosate incidents are for te1Testrial plants. Most plant incidents involved spray drift onto 
adj acent agricultmal crops and grass. Fewer incidents were reported for te1Testrial and aquatic 
wildlife. 

For additional details on the ecological assessment for glyphosate, see the Registration Review
Preliminary Ecological Risk Assessment for G~yphosate and Its Salts , which is available in the 
public docket. 

1. Ecological and Environmental Fate Data Needs 

The ecological effects data required as pali of the glyphosate registration review DCI were 
received and found to be adequate for risk assessment. The agency will issue a DCI for 
additional pollinator data as paii of a sepai·ate action if it dete1mines that additional pollinator 
data ai·e necessary to help make a final registration review decision for glyphosate. 

C. Benefits Assessment 

Glyphosate is the most commonly used agricultural herbicide in the United States. It is a broad
spectmm herbicide that provides postemergence control of broadleaf, sedge, and grass weeds 
with minimal residual toxicity to crops or non-target vegetation. Glyphosate is a unique herbicide 
as it is the only herbicide classified as a Group 9 herbicide by the WSSA, which acts by 
inhibiting the enzyme EDSP synthase in plants and inhibiting ai·omatic amino acid synthesis. 
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Glyphosate is a relatively inexpensive herbicide to apply in agricultural situations, with the cost 
of applications to most crops ranging $1 to $13 per acre. 

Glyphosate products are registered for use in agriculture, including horticulture, viticulture, and 
silviculture, as well as non-agricultural sites including commercial, industrial, and residential 
areas. Current glyphosate-resistant field crops are soybean, corn, cotton, canola, alfalfa, and 
sugar beet. Many of these crops, such as corn, cotton, soybean, and sugar beet, have 
exceptionally high percentages of their acreage treated with glyphosate (approximately 90 
percent of acres treated in each crop). Genetically-engineered (transgenic) glyphosate-resistant 
(GR) varieties of these crops can be sprayed over-the-top with minimal or no crop phytotoxicity, 
and glyphosate may also be used as a pre-plant burndown in many of these crops. On average, 84 
percent of glyphosate applied in agricultural settings, in terms of pounds, is applied to soybeans, 
corn, or cotton per year. 

Glyphosate is also beneficial as part of weed control programs in orchards and specialty crops. 
Glyphosate use is prevalent in orchards and vineyards, and most acres of crops such as tree nuts, 
citrus, and grapes are treated with glyphosate. Glyphosate is the most versatile herbicide in 
orchard floor management because it may be used for under tree weed control, chemical wiping, 
chemical mowing, and spot treatment. Since glyphosate controls a broad spectrum of weeds and 
does not have residual soil activity, it can be used to control emerged weeds prior to planting 
high value crops such as fruits and vegetables, for which growers sometimes have limited weed 
control options. 

Glyphosate is also important for noxious and invasive weed control in aquatic systems, 
pastures/rangelands, public lands, forestry, and rights-of-way. Invasive weeds controlled by 
glyphosate include cattails and water hyacinth, which can impede water flow and irrigation. 
Improper weed management can cause water to stagnate, providing a breeding habitat for 
mosquitos. Therefore, effective weed control is important for controlling mosquito-borne 
diseases. Glyphosate is also important for habitat restoration efforts. It is used to control invasive 
annual, perennial, and woody plants in riparian habitats and rangeland. Glyphosate use in rights-
of-way helps keep roadways and railroad tracks safe by protecting the stability of the surface, 
maintaining visibility for operators, and allowing for the distribution of goods, services, and 
utilities (gas and electric). Glyphosate is the most frequently used active ingredient used to 
control invasive species in the United States. 

Glyphosate is a versatile active ingredient and can be applied with many different types of 
application equipment depending on the needs of the user. In addition to the broadcast spray 
applications, it can be applied via application methods such as cut stump treatment, stem/tree 
injection, wick applications, spot treatment, and as a directed spray. 

For more information on the benefits of glyphosate, see the Glyphosate: Response to Comments, 
Usage, and Benefits. In addition, the USDA provided non-agricultural usage information as a 
2018 comment in the glyphosate public docket (EPA-HQ-OPP-2009-0361-1618), which 
furthered the agency's understanding of the benefits of glyphosate to this sector. 
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IV. INTERIM REGISTRATION REVIEW DECISION 

A. Risk Mitigation and Regulatory Rationale 

The EPA did not identify any human health risks from exposure to glyphosate. The agency 
identified potential ecological risk to mammals and birds, but these risks are expected to be 
limited to the application area or areas near the application area. The EPA also identified 
potential risk to terrestrial and aquatic plants from off-site spray drift, consistent with 
glyphosate’s use as an herbicide. 

Glyphosate is a versatile herbicide that provides a broad spectrum of weed control across 
numerous agricultural and non-agricultural sites. Glyphosate is generally inexpensive in 
agricultural settings. Glyphosate is important in the management of invasive/noxious weeds and 
is a critical tool for habitat restoration efforts for rangeland and pastures. It is used for weed 
management for rights-of-way, forestry, industrial settings, residential areas, and aquatic 
environments. 

The EPA concludes that the benefits outweigh the potential ecological risks when glyphosate is 
used according to label directions. To reduce off-site spray drift to non-target organisms, the 
agency is requiring spray drift management labeling. Since the PID was issued and in response to 
comments, the agency has made changes to the spray drift management language relating to 
droplet size, updated the swath displacement language based on current EPA policy, and 
removed the proposed advisory spray drift language for application via airblast, as airblast is not 
an application method used for glyphosate. In addition, EPA has adjusted the required language 
for rotational crop timing information based on the comments received. All required mitigation 
measures are detailed in Appendices A and B. 

1. Spray Drift Management 

The agency is requiring label changes to reduce off-target spray drift and establish a baseline 
level of protection against spray drift that is consistent across all glyphosate products. Reducing 
spray drift will reduce the extent of environmental exposure and risk to non-target plants and 
animals. Although the agency is not making a complete endangered species finding at this time, 
these label changes are expected to reduce the extent of exposure and may reduce risk to listed 
species whose range and/or critical habitat co-occur with the use of glyphosate. 

The agency is requiring the following spray drift mitigation language to be included on all 
glyphosate product labels for products applied by liquid spray application. The required spray 
drift language is intended to be mandatory, enforceable statements and supersede any existing 
language already on product labels (either advisory or mandatory) covering the same topics. The 
agency is providing recommendations which allow glyphosate registrants to standardize all 
advisory language on glyphosate product labels. Registrants must ensure that any existing 
advisory language left on labels does not contradict or modify the new mandatory spray drift 
statements required in this ID once added to the labels. 

• Applicators must not spray during temperature inversions. 
15 
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• For aerial applications, do not apply when wind speeds exceed 15 mph at the application 
site. If the wind speed is greater than 10 mph, the boom length must be 65% or less of the 
wingspan for fixed wing aircraft and 75% or less of the rotor blade diameter for 
helicopters. Otherwise, the boom length must be 75% or less of the wingspan for fixed-
wing aircraft and 90% or less of the rotor diameter for helicopters. 

• For aerial applicators, if the windspeed is 10 miles per hour or less, applicators must use 
½ swath displacement upwind at the downwind edge of the field. When the windspeed is 
between 11-15 miles per hour, applicators must use ¾ swath displacement upwind at the 
downwind edge of the field. 

• For aerial applications, the release height must be no higher than 10 feet from the top of 
the ground or crop canopy, unless a greater application height is required for pilot safety. 

• For ground boom applications, apply with the release height no more than 4 feet above 
the ground or crop canopy. 

• For ground and/or aerial applications, select nozzle and pressure that deliver Medium or 
coarser droplets as indicated in nozzle manufacturer’s catalogues and in accordance with 
American Society of Agricultural & Biological Engineers Standard 572.1 (ASABE 
S572.1), unless tank-mixing with a pesticide product that requires use of a finer droplet 
size (ASABE S572.1). If a finer droplet size is used, applicators are required to use a Fine 
or coarser droplet size (ASABE S572.1). 

The agency’s goal is to manage off-target spray drift from applications of glyphosate while 
continuing to preserve glyphosate’s utility for growers and allow growers continued flexibility 
when making applications. The agency assessed the potential impact on growers of the required 
spray drift management restrictions and has determined that these measures are not expected to 
substantially reduce the benefits of glyphosate to users. Prohibiting glyphosate applications 
during temperature inversions may impact the usability of glyphosate products by reducing the 
amount of time users have to apply glyphosate, but growers can switch to other products if they 
encounter temperature inversions. 

For the PID, the EPA considered the impact of requiring “fine” or coarser droplets (i.e., requiring 
growers to deliver droplets no smaller than “fine”) on glyphosate labels and determined that such 
a requirement was not likely to affect the efficacy of glyphosate when used alone since it is a 
systemic herbicide. The agency is now requiring “medium” or coarser droplet size where 
glyphosate is the sole active ingredient being applied in order to further reduce drift. Efficacy is 
anticipated to be unaffected based on comments received from the public. Glyphosate is a 
compound that is frequently tank-mixed with other herbicides. Given that the language provides 
flexibility with droplet size for tank-mixed partners, the EPA does not expect there would be 
concerns for tank mixing with other herbicides. However, since glyphosate can be applied as a 
burndown treatment, insecticides may be included in the tank mix. Insecticides are generally 
considered to provide better efficacy with smaller droplets, therefore EPA is allowing “fine” 
droplets for use in tank mixes with active ingredients that require “fine” or coarser droplets. The 
EPA is uncertain if requiring “fine” droplets will impact the efficacy of insecticides tank-mixed 
with glyphosate because some insecticides could be more effective at droplet sizes smaller than 
“fine” (such as “very fine” or “extremely fine”). If reduced efficacy occurred, the agency would 
expect growers to respond by increasing the application rates (if allowed by the label), increasing 

16 

www.regulations.gov


        
  

 

 
 

 
   

 
  

   
 

  
 

   
 

     
    

  
 

  
 

 
  

  
 

 
 

 
 

 
  

 
   

 
   

 
 

  
  

 
   

 
 

  
  

  
   

  
   

                                                 
   

Docket Number EPA-HQ-OPP-2009-0361 
www.regulations.gov 

the number of applications, increasing the application rates of tank-mix partners, making 
additional applications, or switching to a different active ingredient. 

In addition to including the spray drift restrictions on glyphosate labels, all references to 
volumetric mean diameter (VMD) information for spray droplets are required to be removed 
from all glyphosate labels where such information currently appears. The new language above, 
which cites ASABE S572.1, eliminates the need for VMD information. 

2. Herbicide Resistance Management 

On August 24, 2017, the EPA finalized a Pesticide Registration Notice (PRN or Notice) on 
herbicide resistance management.4 Consistent with the Notice, the EPA is requiring the 
implementation of herbicide resistance measures for existing chemicals during registration 
review, and for new chemicals and new uses at the time of registration. In registration review, 
herbicide resistance elements will be included in every herbicide PID and ID. 

The development and spread of herbicide-resistant weeds in agriculture is a widespread problem 
that has the potential to fundamentally change production practices in U.S. agriculture. While 
herbicide-resistant weeds have been known since the 1950s, the number of species and their 
geographical extent has been increasing rapidly. Currently there are over 250 weed species 
worldwide with confirmed herbicide resistance. In the United States, there are over 155 weed 
species with confirmed resistance to one or more herbicides. 

Management of herbicide-resistant weeds, both in controlling established herbicide-resistant 
weeds and in slowing or preventing the development of new herbicide-resistant weeds, is a 
complex problem without a simple solution. Coordinated efforts of growers, agricultural 
extension, academic researcher, scientific societies, pesticide registrants, and state and federal 
agencies are required to address this problem. 

The EPA is requiring measures for the pesticide registrants to provide growers and users with 
detailed information and recommendations to slow the development and spread of herbicide 
resistant weeds. This is part of a more holistic, proactive approach recommended by crop 
consultants, commodity organizations, professional/scientific societies, researchers, and the 
registrants themselves. 

3. Non-target Organism Advisory 

The protection of pollinators and other non-target organisms is a priority for the agency. While 
the agency did not identify risks to individual bees from glyphosate applications at rates below 
5.7 lb ae/A, risks to terrestrial invertebrates at higher application rates are uncertain. In addition, 
glyphosate may impact non-target plants via spray drift and impact nectar sources and habitat for 
pollinators and other non-target organisms. EPA is requiring a non-target organism advisory to 
alert users of potential impact to non-target organisms: “This product is toxic to plants and may 
adversely impact the forage and habitat of non-target organisms, including pollinators, in areas 

4 PRN 2017-2, “Guidance for Herbicide Resistance Management Labeling, Education, Training, and Stewardship” 
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adjacent to the treated site. Protect the forage and habitat of non-target organisms by following 
label directions intended to minimize spray drift.” 

4. Label Consistency Measures 

There are currently 557 Section 3 registrations and 37 Section 24(c) registrations for glyphosate. 
Label directions for glyphosate vary significantly from label to label, and newer stamped labels 
in general have more comprehensive instructions than older labels. The EPA is requiring all 
glyphosate labels to be updated to modern standards. The specific components of the label that 
require updates are as follows: the maximum application parameters, the environmental hazards 
statement for aquatic use, and clarification on rotational crop timing. In addition, the agency is 
providing guidance to glyphosate registrants on acceptable marketing statements. 

Maximum Application Parameters 

In 2013, at the agency’s request and in preparation for risk assessment, the Joint Glyphosate 
Task Force, a consortium of glyphosate registrants, created a Use Summary Matrix, which was 
intended to summarize all use sites being supported as part of registration review and outline 
important application parameters such as maximum single and yearly application rates. EPA’s 
risk assessments for glyphosate were based on maximum application parameters as described in 
the Use Summary Matrix. The maximum application rates on glyphosate labels must be 
consistent with the maximum application rates that were assessed by the agency and supported 
by the Joint Glyphosate Task Force. These maximum application parameters are described in 
Appendix C of this document. 

Many older glyphosate labels do not define any maximum application parameters. EPA is 
requiring that maximum application parameters be clearly defined on all glyphosate labels and 
must not exceed the maximum application parameters as described in Appendix C. It is not 
EPA’s intention to change the current application rates on glyphosate labels, but the agency is 
requiring defined rate limits in order to establish better consistency and clarity on labels. 
Appendix C lists the maximum application parameters by use site for both aerial and ground 
application. 

Statements for Aquatic Uses 

The EPA is requiring updated environmental hazards statements for aquatic use products to be 
consistent with modern standards and to be in line with newer pesticide labels. The glyphosate 
Reregistration Eligibility Decision (RED) issued in 1993 specified that glyphosate labels 
formulated for aquatic use have language intended to warn users of potential fish suffocation 
from aquatic applications. The EPA is requiring updates to the existing language to be consistent 
with current labeling guidance (see the EPA’s Label Review Manual, and Table 4 below). 

An additional statement under “directions for use” for aquatic use labels is required to instruct 
users to apply in strips to help avoid oxygen depletion when emerged weed infestations cover the 
total surface area of an impounded water body (see Table 4 below). 
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Table 4. Statements Required for Glyphosate for Aquatic Use 
Product Type Statement 
Environmental “Do not apply directly to water, to areas where surface water is present or to intertidal areas 
hazards: for below the mean high-water mark. Do not contaminate water when cleaning equipment or 
labels with disposing of equipment wash waters and rinsate.” 
terrestrial uses 
only 
Environmental “Killing aquatic weeds can result in depletion or loss of oxygen in the water due to 
hazards: for decomposition of dead plant material. This oxygen loss can cause fish suffocation. Consult with 
labels with your State agency with primary responsibility for regulating pesticides before applying to public 
aquatic uses waters to determine if a permit is required. Do not contaminate water when cleaning equipment 
only or disposing of equipment wash waters and rinsate.” 

Environmental “Killing aquatic weeds can result in depletion or loss of oxygen in the water due to 
hazards: for decomposition of dead plant material. This oxygen loss can cause fish suffocation. Consult with 
labels with your State agency with primary responsibility for regulating pesticides before applying to public 
both aquatic waters to determine if a permit is required. For terrestrial uses, do not apply directly to water, to 
and terrestrial areas where surface water is present or to intertidal areas below the mean high-water mark 
uses [Optional text, if applicable: except when applying this product by air over the forest canopy]. 

Do not contaminate water when cleaning equipment or disposing of equipment wash waters and 
rinsate.” 

Directions for “When emerged weed infestations cover the total surface area of an impounded waterbody, 
use for aquatic apply this product to the emerged vegetation in strips to help avoid oxygen depletion in the 
uses water due to decaying vegetation. Oxygen depletion in the water can result in increased fish 

mortality.” 

Clarification on Rotational Crop Timing 

Many glyphosate labels lack instructions for crop rotation. The EPA is requiring the clarification 
that treated fields may be rotated to a labeled crop at any time. For fields being rotated to a non-
labeled crop, any glyphosate application must be made a minimum of 30 days prior to planting. 
EPA is updating the language that was proposed in the PID to further clarify the instructions on 
rotational crop timing based on public comments received.  

Label Claims 

During meetings with the agency in 2018, the Joint Glyphosate Task Force proposed to clarify 
on existing labels a statement about how glyphosate works. The following statement is being 
required: “Glyphosate works by targeting an enzyme that is essential for plant growth.” The 
revision is consistent with the requirements of 40 CFR § 156.10(a)(5). Registrants may use 
alternate claims, as long as alternate claims meet labeling requirements. Registrants can refer to 
40 CFR § 156.10(a)(5) for requirements regarding label claims prior to submitting updated labels 
for registration review. 

B. Tolerance Actions 

The EPA is requiring the following revisions for glyphosate tolerances: adjusting the number of 
significant figures, establishing new tolerances for various vegetable and fruit groups/subgroups, 
and deleting certain older tolerances which are no longer needed due to the new tolerance 
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groupings. Refer to Section III.A.3 of this document for the required tolerance changes. The 
agency will use its FFDCA rulemaking authority to make the needed changes to the tolerances. 
The agency intends to address the tolerance revisions requested by the EWG et al. petitioners in 
its response to their petition and has not addressed them in this document. 

C. Interim Registration Review Decision 

In accordance with 40 CFR § 155.56 and 155.58, the agency is issuing this Interim Registration 
Review Decision. Except for the EDSP, ESA, and resolution of the EWG et al. petition, the 
agency has made the following Interim Registration Review Decision: (1) no additional data are 
required at this time; and (2) changes to the affected registrations and their labeling are needed, 
as described in Section IV. A. and Appendices B and C. This document finalizes the agency’s 
draft supporting documents: Glyphosate Draft Human Health Risk Assessment for Registration 
Review, and Registration Review—Preliminary Ecological Risk Assessment for Glyphosate and 
Its Salts. 

In this interim registration review decision, the EPA is making no human health or 
environmental safety findings associated with the EDSP screening of glyphosate, nor is it 
making a complete endangered species finding. This interim registration review decision does 
not address the specific claims raised in the EWG et al. petition, nor does it constitute EPA’s 
response to the petition. Although the agency is not making a complete endangered species 
finding at this time, the mitigation described in this document is expected to reduce the extent of 
environmental exposure and may reduce risk to listed species whose range and/or critical habitat 
co-occur with the use of glyphosate. The agency’s final registration review decision for 
glyphosate will be dependent upon the result of the agency’s ESA assessment and any needed 
section 7 consultation with the Services, an EDSP FFDCA section 408(p) determination, and 
after a resolution of the EWG et al. petition. 

D. Data Requirements 

No additional data are required for this registration review at this time. The EPA will consider 
requiring the glyphosate registrants to submit pollinator data as a separate action. 

V. NEXT STEPS AND TIMELINE 

A. Interim Registration Review Decision 

A Federal Register Notice will announce the availability of this Interim Registration Review 
Decision for glyphosate. A final decision on the glyphosate registration review case will occur 
after: (1) an EDSP FFDCA §408(p) determination, (2) an endangered species determination 
under the ESA and any needed §7 consultation with the Services, and (3) a resolution of the 
EWG et al. petition. This document finalizes the agency’s draft supporting documents: 
Glyphosate Draft Human Health Risk Assessment for Registration Review, and Registration 
Review—Preliminary Ecological Risk Assessment for Glyphosate and Its Salts. 
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B. Implementation of Mitigation Measures 

Given the anticipated timeframe for the agency’s response to the EWG et al. petition in 2020, 
labels should not be submitted at this time. Once the agency completes its response to the 
petition, it will issue letters to glyphosate registrants requesting label submission to incorporate 
the glyphosate required interim risk mitigation (see Appendices A, B, and C), which will be 
posted to the docket. Revised labels and requests for amendment of registrations will be required 
for submission to the agency for review within 60 days following the issuance of letters. 
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Appendix A: Summary of Required Actions for Glyphosate 

Registration Review Case#: 0178 
DC Codes: 103601, 103604, 103605, 103607, 103608, 103613, 417300 
Chemical Type: herbicide 
Chemical Family: glycine de1ivative 
Mode of Action: tar rets the 5-enolpyrnvyl-3-shikimate phosphate synthase enzvme 

Affected 
Population(s) 

Source of 
Exposure 

Route of 
Exposure 

Duration of 
Exposure 

Potential Risk(s) 
ofConcern 

Required Actions Comment 

Tenestrial and 
aquatic plants 

Spray drift foliar absorption k'\cute 
Chronic 

Smvival, biomass !Require enforceable spray 
drift management 
language; updated 
environmental hazards 
lanruage 

Birds Residues on 
food items (via 
deposition or 
spray diift) 

Dietaiy k'\CUte 
Chronic 

Growth Require enforceable spray 
drift management 
language 

Risks are likely limited to the field and 
ai·eas near the application field. 

Mammals !Residues on 
food items (via 
deposition or 
spray diift) 

Dietaiy k'\cute 
Chronic 

Growth and 
reproduction 

!Require enforceable spray 
di·ift management 
language 

!Risks to ai·e likely limited to the field and 
ai·eas near the application field. 

fenest:rial 
inve1tebrates 

Residues on 
nectar sources 
(via deposition 
K:>r spray di·ift) 

Dietaiy k'\CUte 
thronic 

Effects on nectar 
sources of 
~enestiial 
~ve1tebrates 

Non-target organism 
environmental hazards 
language 

Risks to bees are unce1tain at application 
trates higher than 1.9 lb ae/A. The agency 
may require additional pollinator data to 
fully assess 1isk to tenesti·ial 
inve1tebrates. 
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Appendix B: Required Labeling Changes for Glyphosate Products 

Description Placement on LabelRequired Label Language for Glyphosate Products 

End Use Products 

Mechanism of 
Action Group 
Number 

Note to registrant: 

• fuclude the name of the ACTIVE INGREDIENT in the first column 
• fuclude the word "GROUP" in the second column 
• fuclude the MODE/MECHANISM OF ACTION CODE in the third column (for 
herbicides this is the Mechanism ofAction, for fungicides this is the FRAC Code, and for 
insecticides this is the Prima1y Site ofAction) 
• fuclude the type ofpesticide (i.e., HERBICIDE or FUNGICIDE or INSECTICIDE) in 
the fomth column. 

Glyphosate GROUP HERBICIDE 

Front Panel, upper right 
quadrant. 

All text should be black, 
bold face and all caps 
on a white background, 
except the mode of 
action code, which 
should be white, bold 
face and all caps on a 
black background; all 
text and columns should 
be smrnunded by a 
black rectangle. 

Non-target Environmental Hazards 
Organism Adviso1-y ''NON-TARGET ORGANISM ADVISORY: This product is toxic to plants and may adversely impact the forage and 

habitat of non-target organisms, including pollinators, in areas adjacent to the treated site. Protect the forage and 
habitat of non-target organisms by following label directions intended to minimize spray drift." 

Environmental 
Hazards Statement 
for Aquatic Use 

For labels without aquatic uses: 'Do not apply directly to water, to areas where surface water is present or to intertidal 
areas below the mean high-water mark. Do not contaminate water when cleaning equipment or disposing of equipment 
wash waters and rinsate." 

For labels with aquatic uses only: "Killing aquatic weeds can result in depletion or loss of oxygen in the water due to 
decomposition of dead plant material. This oxygen loss can cause fish suffocation. Consult with your State agency 
with primary responsibility for regulating pesticides before applying to public waters to determine if a pemut is 
required. Do not contarninate water when cleaning equipment or disposing of equipment wash waters and rinsate." 

For labels with both aquatic and te,nstrial uses: "Killing aquatic weeds can result in depletion or loss of oxygen in 
the water due to decor osition ofdead lant material. This ox <>en loss can cause fish suffocation. Consult with om 

Environmental Hazards 
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Description Required Label Language for Glyphosate Products Placement on Label 

State agency with prima1y responsibility for regulating pesticides before applying to public waters to detennine if a 
pennit is required. For te1Testrial uses, do not apply directly to water, to areas where surface water is present or to 
inte1tidal areas below the mean high-water mark [ Optional text, ifapplicable: except when applying this product by air 
over the forest canopy]. Do not conta1ninate water when cleaning equipment or disposing of equipment wash waters 
and rinsate." 

Aquatic Use 
Statement 

"When emerged weed infestations cover the total surface area of an impounded waterbody, apply this product to the 
emerged vegetation in strips to help avoid oxygen depletion in the water due to decaying vegetation. Oxygen depletion 
in the water can result in increased fish mortality." 

Directions for Use 

HERBICIDE 
RESISTANCE 
MANAGEMENT: 
W e-ed Resistance 
Management 

Include resistance management label language for herbicides from PRN 201 7-1 and PRN 2017-2 
Q1t1ps://www.epa.gov/pesticide-registration/pesticide-registration-notices-year) 

Directions for Use, prior 
to directions for specific 
crops under the heading 
"WEED 
RESISTANCE-
MANAGEMENT" 

Additional 
Required Labelling 
Action 

(Applies to all 
products delivered 
via liquid spray 
applications) 

Remove information about volumetric mean diameter from all labels where such infonnation cwTently appears. 

Directions for Use 

Rotational crop 
information 

"This product may be applied during fallow intervals preceding planting, prior to planting or transplanting, at-planting, 
or preemergence to annual and perennial crops listed on this label, except where specifically limited. For any crop not 
listed on this label, application must be made a minimum of 30 days prior to planting." 

Directions for Use 

Label claims "Glyphosate works by targeting an enzyme that is essential for plant grov.rth." 

[ Alternate clainis, if used, must meet labeling requirements. Refer to 40 CFR § 156.10( a)(5) for requirements 
regarding label claims. l 

Product Infonnation 

Clarification of 
application rates 

Ground and aerial applications rates on the labels must not exce.ed the maximum application parameters as noted in 
Appendix C ofthis document, which were maximum application parameters assessed by the EPA. Application rates 
may only be clarified for uses that are cwTently approved on labels. 

Directions for Use 
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Description Required Label Language for Glyphosate Products Placement on Label 

Spray Drift "MANDATORY SPRAY DRIFT Directions for Use, in a 
Management Aerial Applications: box titled "Mandatory 
Application • Do not release spray at a height greater than 10 ft above the ground or vegetative canopy, unless a greater Spray Drift" under the 
Restlictions for all application height is necessary for pilot safety. heading "Aerial 
products that are • Applicators are required to use a Medium or coarser droplet size (ASABE S572.1) unless tank-mixing with a Applications" 
delivered via liquid pesticide product that requires use of a finer droplet size. Ifa finer droplet size is used, applicators are required to 
spray applications use a Fine or coarser droplet size (ASABE S572.1). 
and allow aerial • If the windspeed is 10 miles per how· or less, applicators must use ½ swath displacement upwind at the downwind 
application edge ofthe field. When the windspeed is 11 -15 miles per hour, applicators must use ¾ swath displacement upwind 

at the downwind edge ofthe field. 

• Do not apply when wind speeds exceed 15 mph at the application site. Ifthe windspeed is greater than 10 mph, the 
boom length must be 65% or less ofthe wingspan for fixed wing aircraft and 75% or less of the rotor diameter for 
helicopters. Othe1w ise, the boom length must be 75% or less of the wingspan for fixed-wing aircraft and 90% or 
less of the rotor diameter for helicopters. 

• Do not aooly during temperature inversions." 
Spray Drift "MANDATORY SPRAY DRIFT Directions for Use, in a 
Management Ground Boom Applications: box titled "Mandatory 
Application • User must only apply with the release height recommended by the manufactw·er, but no more than 4 feet above the Spray Drift" under the 
Restlictions for ground or crop canopy. heading "Ground Boom 
products that are • Applicators are required to use a Medium or coarser droplet size (ASABE S572.1) unless tank-mixing with a Applications" 
delivered via liquid pesticide product that requires use of a finer droplet size. Ifa finer droplet size is used, applicators are required to 
spray applications use a Fine or coarser droplet size (ASABE S572.1). 
and allow ground • Do not apply when wind speeds exceed 15 miles per hour at the application site . 
boom applications • Do not aoolv during temoeratw·e inversions." 
Spray Drift 
Management 
Application 
Restlictions for 
products that are 
delivered via liquid 
spray applications 
and allow boomless 
ground sprayer 
applications 

"MANDATORY SPRAY DRIFT 
Boornless Ground Applications: 

• Applicators are required to use a Medium or coarser droplet size (ASABE S572.1) unless tank-mixing with a 
pesticide product that requires use of a finer droplet size. Ifa finer droplet size is used, applicators are required to 
use a Fine or coarser droplet size (ASABE S572.1). 

• Do not apply when wind speeds exceed 15 miles per hour at the application site . 

• Do not apply during temperatw·e inversions." 

Directions for Use, in a 
box titled "Mandatory 
Spray Drift" under the 
heading "Boomless 
Applications" 
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Description Required Label Language for Glyphosate Products Placement on Label 

Advisory Spray "SPRAY DRIFT ADVISORIES Directions for Use, just 
Drift Management THE APPLICATOR IS RESPONSIBLE FOR AVOIDING OFF-SITE SPRAY DRIFT. below the Spray Drift 
Language for all BE A WARE OF NEARBY NON-TARGET SITES AND ENVIRONMENT AL CONDITIONS. box, under the heading 
products delivered "Spray Drift 
via liquid spray IMPORTANCE OF DROPLET SIZE Advisories" 
application An effective way to reduce spray drift is to apply large droplets. Use the largest droplets that provide target pest 

control. While applying larger droplets will reduce spray drift, the potential for drift will be greater if applications are 
made improperly or under unfavorable environmental conditions. 

Controlling Droplet Size - Ground Boom (note to registrants: remove ifground boom is prohibited on p roduct 
labels) 
• Volume - Increasing the spray volume so that larger droplets are produced will reduce spray drift. Use the highest 
practical spray volume for the application. If a greater spray volume is needed, consider using a nozzle with a higher 
flow rate. 
• Pressure - Use the lowest spray pressure recommended for the nozzle to produce the target spray volume and droplet 
size. 
• Spray Nozzle - Use a spray nozzle that is designed for the intended application. Consider using nozzles designed to 
reduce drift. 

Controlling Droplet Size - Aircraft (note to registrants: remove ifaerial application is prohibited on product labels) 
• Adjust Nozzles - Follow nozzle manufacturers' recommendations for setting up nozzles. Generally, to reduce fine 
droplets, nozzles should be oriented parallel with the airflow in flight. 

BOOM HEIGHT - Ground Boom (note to registrants: remove ifground boom is p rohibited on product labels) 
For ground equipment, the boom should remain level with the crop and have minimal bounce. 

RELEASE HEIGHT - Aircraft (note to registrants: remove ifael'ial app lication is prohibited on p roduct labels) 
Higher release heights increase the potential for spray drift. 

SHIELDED SPRAYERS 
Shielding the boom or individual nozzles can reduce spray drift. Consider using shielded sprayers. Verify that the 
shields are not interfering with the uniform deposition of the spray on the target area. 

TEMPERATURE AND HUMIDITY 
When making applications in hot and dry conditions, use larger droplets to reduce effects of evaporation. 

TEMPERATURE INVERSIONS 
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Description Required Label Language for Glyphosate Products Placement on Label 

Drift potential is high dw·ing a temperature inversion. Temperature inversions restrict vertical air mixing, which can 
cause small droplets to remain suspended in a concentrated cloud. This cloud can move in unpredictable directions due 
to the light variable winds common during inversions. Temperature inversions are characterized by increasing 
temperatures with altitude and are common on nights with limited cloud cover and light to no wind. They can begin to 
fonn in late afternoon/early evening and often continue into the morning. Their presence can be indicated by ground 
fog. If fog is not present, inversions can also be identified by the movement of smoke from a. ground sow·ce or an 
aircraft smoke generator. Smoke that layers and moves laterally in a concentrated cloud (under low wind conditions) 
indicates an inversion, while smoke that moves upward and rapidly dissipates indicates good ve1tical air mixing. 

WIND 
Drift potential generally increases with wind speed. A VOID APPLICATIONS DURING GUSTY WIND 
CONDITIONS. 
Applicators need to be familiar with local wind patterns and ten-a.in that could affect spray drift." 

Advisory Spray 
Drift Management 
Language for 
products that are 
delivered via liquid 
spray applications 
and allow boomless 
ground sprayer 
applications 

"SPRAY DRIFT ADVISORIES 
Boomless Ground Applications: 
• Setting nozzles at the lowest effective height will help to reduce the potential for spray drift." 

Directions for Use, just 
below the Spray Drift 
box, under the heading 
"Spray Drift 
Advisories" 

Advisory Spray 
Drift Management 
Language for all 
products that allow 
liquid applications 
with ha.ndheld 
technologies 

"SPRAY DRIFT ADVISORIES 
Handheld Technology Applications: 
• Take precautions to minimize spray drift." 

Directions for Use, just 
below the Spray Drift 
box, under the heading 
"Spray Drift 
Advisories" 
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Appendix C: Maximum Application Rates for Glyphosate Ground and Aerial Application5 

Crop G.-oup 

Ground 
Maximum 

Single 
Application 

Rate 
Ob a.e./A) 

Aerial 
Maximum 

single 
application 

nte 
Ob a.e./A) 

Maximum 
Annual 

Application 
Rate 

(lb a.e./A) 

Round-up Ready 2 Yield Soybeans 3.75 1.55 6 

Root Tuber Vegetables: a1rncacha, an-ov.,root, can-ot, chinese a1tichoke, Jemsalem artichoke, beet (garden), 
burdock, canna, cassava (bitter and sweet), celeriac, chayote (root), chervil (turnip-rooted), chicory, chufa, 
dasheen (taro), galangal, ginger, ginseng, horseradish, leren, kava (twn-rooted), parsley (tumip-rooted), 
parsnip, potato, radish, mtabaga, oriental radish, salsify, skin-et, sweet potato, tanier, tw111eric, twnip, wasabi, 
vacon, vam bean, ttue vam 

3.75 1.55 6 

Rangelands 0.38 0.38 2 .25 

Pome Fmits: including apple, crabapple, loquat, mayhaw, pear, oriental pear, quince 3.75 1.55 8 

Pastw·es 8 8 8 

Oilseed Crops: borage, buffalo gourd, calendula, canola, castor oil plant, chinese tallow tt·ee, crambe, cuphea, 
echium, euphorbia, evening primrose, flax (seed), gold ofpleasure, hare 's ear mustard, jojoba, lesquerella, 
meadow foam, milkweed, mustard (seed), niger (seed), oil radish, poppy seed, rapeseed, rose hip, safflower, 
sesame, stokes aster, sunflower, sweet rocket, tallow wood, tea oil plant, veronia. 

3.75 1.55 6 

Non-Food Tree Crops: pine, poplar, eucalyptus, christmas tt·ees, other non-food tree crops 8 8 8 

Miscellaneous Tree Food Crops: cactus (fiuit and pads), palm (heru1, leaves, oil) 3.75 1.55 8 

Miscellaneous Crops: aloe vera, bamboo shoots, globe artichoke, okra, peanut (ground nut), strawben-y, 
sugar beet, aspara2t1s, pineaoole 

3.75 1.55 6 

Legume Vegetables: 
Succulent varieties ofBean (Lupinus: includes grain lupin, sweet lupin, white lupin, white sweet lupin); Bean 
(Phaseolus: includes field bean, kidney bean, lima bean, navy bean, pinto bean, mnner bean, snap bean, 
tepru-y bean, wax bean); Bean (Vigna: includes adzuki bean, asparagus bean, blackeyed pea, catjang, Chinese 
longbean, covipea, crowder pea, moth bean, mung bean, rice bean, southem pea, urd bean, yardlong bean); 
Broad bean (fava); Chickpea (garbanzo); Guar; Ja.ckbean; Lablab bean; Lentil; Pea (Pisum: includes dwru-f 
pea, edible-podded pea, English pea, field pea, garden pea, green pea, snov.,pea, sugru· snap pea); Pigeon pea; 
Soybean (illllllatw·e seed); Sword bean. 
D1-y varieties ofBean (Lupinus: includes grain lupin, sweet lupin, white lupin, white sweet lupin); Bean 
(Phaseolus: includes field bean, kidney bean, lima bean, navv bean, pinto bean, mnner bean, snap bean, 

3.75 1.55 6 

5 It is not EPA's intention to change the cun-ent application rates on glyphosate labels, but the agency is requiring defined rate limits on labels in order to 
establish better consistency and clarity on labels. 
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Crop G.-oup 

Ground 
Maximum 

Single 
Application 

Rate 
Ob a.e./A) 

Aerial 
Maximum 

single 
application 

nte 
Ob a.e./A) 

Maximum 
Annual 

Application 
Rate 

(lb a.e./A) 

tepary bean, wax bean); Bean (Vigna: includes adzuki bean, asparagus bean, blackeyed pea, catjang, Chinese 
longbean, cov-1pea, crowder pea, moth bean, mung bean, rice bean, southern pea, w·d bean, yardlong bean); 
Broad bean (fava); Chickpea (garbanzo); Guar; Jackbean; Lablab bean ; Soybean (immatw·e seed); Sword 
bean 
D1y varieties of Lentil; Pea (Pisum: includes dwarfpea, edible-podded pea, English pea, garden pea, green 
pea, snowoea, sugar snap pea); Pigeon pea 
Leafy Vegetables : Amaranth (Chinese spinach); Arugula (roquette); Beet greens; Cardoon; Celery; Chinese 
celery; Celtuce; Chaya; Chervil; Edible-leaved chrysanthemum; Garland chrysanthemum; Com salad; Cress 
(garden and upland); Dandelion; Dock (sonel); Dokudami; Endive (escarole); Florence fennel; Gow kee; 
Lettuce (head and leaf) ; Orach, Parsley; Purslane (garden and winter); Radicchio (red chicory); Rhubarb; 
Soinach · New Zealand soinach · Vine soinach: Swiss chard· Watercress (uoland): Water soinach 

3.75 1.55 6 

Herbs and Spices: Allspice, Angelica, Star anise, Annatto (seed), Balm, Basil, Corage, Burnet, camo1nile, 
Caper buds, Caraway, Black caraway, Cardamom, Cassia bark, Cassia buds, Catnip, Cele1y se.ed, Chervil 
(dried), Chive, Chinese chive, Cilantro (leaf) , Cilantro (seed), Cinnamon, Cla1y , Clove buds, Coriander leaf 
(cilantro or Chinese parsley), Coriander seed (cilantro), Costmary, Cumin, Cuny (leaf), Dill (dillweed), Dill 
(seed), Epazote, Fennel seed (common and Florence), Fenugreek, White ginger flower, Grains of paradise, 
Horehound, Hyssop, Juniper beny , Lavender, Lemongrass, Lovage (leaf and seed), Mace, Marigold, 
Marjoram (including oregano), Mexican oregano, Mioga flower, Mustard (seed), Nastwiium, Nutmeg, 
Parsley (dried), Pennyroyal, Pepper (black and white), Pepper leaves, Peppennint, Perilla, Poppy (seed), 
Rosemary, Rue, Saffron, Sage, Savory (summer and winter), Spearmint, Stevia levaes, Sweet bay, Tansy, 
Ta1rngon, Thyme, Vanilla, Wintergreen, Woodmff, Wormwood 

3.75 1.55 6 

Grass/Tw-fgrass/Sod Production 3.75 1.55 6 

Grain Sorghum 3.75 1.55 6 
Fmiting Vegetables: Eggplant; Groundcheny (Physalis spp); Pepino; Pepper (includes bell pepper, chili 
peooer, cooking peooer, pimento, sweet peooer); Tomatillo; Tomato 3.75 1.55 6 

Forestiy 8 8 8 

Fallow 3.75 1.55 6 
Cucw-bits Vegetables/Fmit: Chayote (fruit); Chinese waxgow·d (Chinese preserving melon); Citron melon; 
Cucumber; Gherkin; Edible gow-d (includes hyotan, cucuzza, hechima, Chinese okra); Melons (all); 
Momordica spp (includes balsam apple, balsam pear, bittennelon, Chinese cucumber); Muskmelon (includes 
cantaloupe, casaba, crenshaw melon, golden pershaw melon, honeydew melon, honey ball melon, mango 
melon, Persian melon, pineaoole melon, Santa Claus melon, snake melon) ; Pumpkin; Summer sauash 

3.75 1.55 6 
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Crop G.-oup 

Ground 
Maximum 

Single 
Application 

Rate 
Ob a.e./A) 

Aerial 
Maximum 

single 
application 

nte 
Ob a.e./A) 

Maximum 
Annual 

Application 
Rate 

(lb a.e./A) 

(includes crookneck squash, scallop squash, straightneck squash, vegetable ma1rnw, zucchini); Winter squash 
(includes butternut sauash, calabaza, hubbard sauash, acorn sauash, spaghetti sauash); Watennelon 

Cotton 3.75 1.55 6 

Com (Field, Seed, Silage, Popcorn) 3.75 1.55 6 

Conservation Reserve Program 3.75 1.55 6 
Citrns Frnit Crop: All cultivars, varieties and/or hybrids ofCalamondin; Chironja; Citron; Citius hybrids; 
Grapefrnit (including Japanese summer); Kumquat; Lemon; Lime (including Austi·alian desert lime, 
Austi·alian finger lime, Austi·alian round lime, Brown river finger lime, Mount white, New Guinea wild, 
Russell river, sweet, and Tahiti); Mandarin (including Mediterranean and Satsuma); Orange (all); Pummelo; 
Tangelo· Tangerine (Mandarin)· Tangor- Unia Frnit (ugli) 

3.75 1.55 8 

Cereal and Grain Crop: barley, buckwheat, 1nillet, oats, rye, quinoa, teff, teosinte, triticale, wild rice, rice, 
feed barlev. wheat 

3.75 1.55 6 

Bulb Vegetables: All cultivars, varieties and/or hybrids ofChive (fresh leaves, including Chinese chive); 
Daylily (bulb); Elegans hosta; Fritillaria (bulb and leaves); Garlic (bulb, including great-headed and serpent 
garlic); Kwrnnt, Leek (including lady's and wild leek); Lily (bulb); Onion (including Beltsville bunching, 
bulb, Chinese bulb, fresh, green, macrostem, pearl, potato bulb, tree tops and Welsh onion tops); Shallot 
(bulb and fresh leaves) 

3.75 1.55 6 

Brassica Vegetable: Broccoli; Chinese broccoli (gai Ion); Broccoli raab (rapini); Brnssels sprouts; Cabbage; 
Chinese cabbage (bok choy); Chinese cabbage (napa); Chinese mustard cabbage (gai choy); Cauliflower; 
Cavalo broccoli; Collards; Kale; Kohh-abi; Mizuna; Mustard greens; Mustard spinach; Rape greens 

3.75 1.55 6 

Round-up Ready Flex Cotton 3.75 1.55 6 

Round-up Ready Cotton 3.75 1.55 6 

Round-up Ready Com (GA-21) 3.75 1.55 6 

Round-up Ready Com 2 (NK603) 3.75 1.55 6 

Round-up Ready Alfalfa 1.55 1.55 6 

Round-up Ready Sugarbeets 3.75 1.55 6 
Tropical/Subtropical Trees/Frnits: Ambarella; Atemoya; Avocado; Banana; Barbados cheny (acerola); 
Biriba; Blimbe; Breadfruit; Cacao (cocoa) bean; Canistel; Carambola (starfrnit); Cherimoya; Coffee; Custard 
apple; Dates; Dw-ian; Feijoa; Figs; Governor's plum; Guava; llama; Imbe; Imbu; Jaboticaba; Jackfruit; 
Longan; Lychee; Marney aoole; Mango; Mangosteen; Mannaladebox (genio); Mountain papaya; Noni 

3.75 1.55 8 
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Crop G.-oup 

Ground 
Maximum 

Single 
Application 

Rate 
Ob a.e./A) 

Aerial 
Maximum 

single 
application 

nte 
Ob a.e./A) 

Maximum 
Annual 

Application 
Rate 

(lb a.e./A) 

(Indian mulbeny); Papaya; Pawpaw; Plantain; Persimmon; Pomegranate; Pulasan; Rambuttan; Rose apple; 
Sapodilla; Sapote (black, mamey, white); Spanish lime; Soursop; Star apple; Sugar apple; Surinam cheny; 
Tamarind· Tea· Ti (roots and leaves)· Wax iambu 
Tree Nut Crops: Cultivars, varieties, and/or hybrids of African nut-tree; Almond; Beechnut; Brazil nut; 
Brazilian pine; Bunya; Bun- oak; Butternut; Cajou nut; Candlenut; Cashew; Chestnut; Chinquapin; Coconut; 
Coquito nut; Dika nut; Ginkgo; Guiana chestnut; Hazelnut (Filbe1t); Heartnut; Hickory nut; Japanese horse-
chestnut; Macadamia nut; Mongongo nut; Monkey-pot; Monkey puzzle nut; Okari nut; Pachira nut; Peach 
palm nut; Pecan; Pequi; Pili nut; Pine nut; Pistachio; Sapucaia nut; Tropical almond; Walnut (black, 
English); Yellowhom 

3.75 1.55 8 

Sweet Com 3.75 1.55 6 

Sugar Cane 3.75 2 .25 6 
Stone Frnit: All cultivars, varieties and/or hybrids of Apricot; Cheny (sweet and tait); Nectarine; Olive; 
Peach; Plum/Prnne (all types); Plumcot 3.75 1.55 8 

Round-Up Ready Canola (Winter Varieties) 1.55 1.55 6 

Soybeans 3.75 1.55 6 

Sweet Com with Round-Up Ready 2 Technology 3.75 1.55 6 

Round-Up Ready Canola (Spring Vai·ieties) 1.55 1.55 6 

Vine Crops: grapes (raisin, table, wine), hops, passion frnit, kiwi 3.75 1.55 8 
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Crop G.-oup 

Ground 
Maximum 

Single 
Application 

Rate 
Ob a.e./A) 

Aerial 
Maximum 

single 
application 

nte 
Ob a.e./A) 

Maximum 
Annual 

Application 
Rate 

(lb a.e./A) 

Non-Crop: Airpo1ts, airfields, apartment complexes, commercial sites, ditch banks, driveways, ramps, alleys, 
lanes, paths, trails, sidewalks, walkways, access roads, fann roads, highways (including aprons, medians, 
guardrails, and rights-of-way), paved areas and prior to paving, dry ditches, d1y canals, fences and fencerows, 
golf courses, greenhouses, industrial sites, landscape areas, lumber yards, manufacturing sites, municipal 
sites, natural areas, office complexes, ornamentals, parks, campgrounds, sports areas, tennis courts, parking 
areas, cemeteries, petroleum or other tank farms and pumping installations, refineries, around telephone and 
communications equipment, public areas, drive-in theaters, railroads (including ballasts, shoulders, crossings 
and spot treatments), recreation areas, residential areas, rights-of-way, roadsides, firebreaks, schools, 
shadehouses, sports complexes, storage areas, substations, constmction and pre-constmction sites, turfgrass 
areas, around ornamental gardens, around ornamental trees and shmbs, power and utility sites, around 
commercial or industrial outbuildings, warehouse areas, bare ground, gravel yards, mulched areas, beaches, 
habitat restoration and management areas, uncropped fannstead areas, uncultivated non-agricultural areas, 
vacant lots, wastelands, shelter belts, and wildlife management areas. 
Natural Woodlands, including Wildlife and Habitat Management Areas, Wildlife Openings, Natural Areas 
(such as Wildlands and Wildlife Refuge), Campgrounds, Parks and Recreational Areas in Natural Forests, 
and Reforestation Treatments in Natural Forests 

8 8 8 

Aquatic 8 8 8 

Alfalfa, Clover, and Other Forage Legumes, including: kudzu, lespedeza, lupin, sainfoin, trefoil, velvet bean, 
vetch, kenaf, leucaena 3.75 1.55 6 

Beny and Small Fmit Crops: All cultivars, varieties and/or hybrids ofAmur River grape; Aronia beny; 
Bayberry; Bearbeny; Bilbeny; Blackbeny (including Andean blackbeny, arctic blackberry, binglebeny, 
black satin berry, boysenbeny, brombeere, California blackbeny, Chesterbeny, Cherokee blackbeny, 
Cheyenne blackbeny, common blackbeny, co1ybeny, dan-owbeny, dewbeny, Dirksen thornless beny, 
evergreen blackberry, Himalayaberry, hullbeny, lavacabeny, loganberry, lowbeny, Lucretiabeny, mammoth 
blackbeny, marionbeny, mora, mures deronce, nectarbeny, No1thern dewberry, olalliebeny, Orgeon 
evergreen beny, phenomenalbeny, rangebeny, ravenbeny, rossbeny, Shawnee blackberry, Southern 
dewberry, taybeny, youngbeny, zarzamora); Bluebeny (highbush and lowbush); Buffalobeny; Che; Chilean 
guava; Chokecherry; Cloudbeny; Cranbeny (including highbush); Currant (black, Buffalo, red, native); 
Elderbeny; European barbeny; Goosebeny; Grape; Honeysuckle (edible); Huckleberry; Jostabeny; 
Junebeny (Saskatoon beny); Kiwifmit (fuzzy and hardy); Ligonbeny; Maypop; Mountain pepper ben-ies; 
Mulberry; Muntries; Pa1t ridgebeny; Phalsa; Pincheny ; Raspbeny (black, red and wild); Ribeny; Salal; 
Schisandra ben,r; Sea buckthorn; Serviceben,r 

3.75 1.55 8 
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Appendix D: Endangered Species Assessment 

This Appendix provides general background about the Agency’s assessment of risks from 
pesticides to endangered and threatened (listed) species under the Endangered Species 
Act. Additional background specific to glyphosate appears at the conclusion of this Appendix. 

In 2013, the EPA, along with the Fish and Wildlife Service (FWS), the National Marine 
Fisheries Service (NMFS), and the United States Department of Agriculture (USDA) released a 
summary of their joint Interim Approaches for assessing risks to endangered and threatened 
(listed) species from pesticides6.  These Interim Approaches were developed jointly by the 
agencies in response to the National Academy of Sciences’ (NAS) recommendations that 
discussed specific scientific and technical issues related to the development of pesticide risk 
assessments conducted on federally threatened and endangered species. 

Since that time, EPA has conducted biological evaluations (BEs) on three pilot chemicals 
representing the first nationwide pesticide consultations. These initial consultations were pilots 
and were envisioned to be the start of an iterative process.  The agencies are continuing to work 
to improve the consultation process. For example, advancements to the initial pilot interim 
methods have been proposed based on experience conducting the first three pilot BEs. Public 
input on those proposed revisions is currently being considered. 

Also, a provision in the December 2018 Farm Bill included the establishment of a FIFRA 
Interagency Working Group to provide recommendations for improving the consultation process 
required under section 7 of the Endangered Species Act for pesticide registration and 
Registration Review and to increase opportunities for stakeholder input.  This group includes 
representation from EPA, NMFS, FWS, USDA, and the Council on Environmental Quality 
(CEQ). Given this new law and that the first nationwide pesticide consultations were envisioned 
as pilots, the agencies are continuing to work collaboratively as consistent with the congressional 
intent of this new statutory provision. EPA has been tasked with a lead role on this group, and 
EPA hosted the first Principals Working Group meeting on June 6, 2019.  

Given that the agencies are continuing to develop and work toward implementation of 
approaches to assess the potential risks of pesticides to listed species and their designated critical 
habitat, the ecological risk assessment supporting this ID for glyphosate does not contain a 
complete ESA analysis that includes effects determinations for specific listed species or 
designated critical habitat. Although the EPA has not yet completed effects determinations for 
specific species or habitats, for this ID, the EPA’s evaluation assumed, for all taxa of non-target 
wildlife and plants, that listed species and designated critical habitats may be present in the 
vicinity of the application of glyphosate. This will allow the EPA to focus its future evaluations 
on the types of species where the potential for effects exists once the scientific methods being 
developed by the agencies have been fully vetted. Once that occurs, these methods will be 
applied to subsequent analyses for glyphosate as part of completing this registration review. 

6 https://www.epa.gov/endangered-species/draft-revised-method-national-level-endangered-species-risk-assessment-
process 
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Glyphosate is one of the chemicals in stipulated partial settlement agreement in the case of 
Center for Biological Diversity et al., v. United States Environmental Protection Agency et al., 
No. 3:11 cv 0293 (N.D. Cal.).  Among other provisions, this agreement sets an August 14, 2021, 
deadline for EPA to complete nationwide ESA section 7(a)(2) effects determination for 
glyphosate and, as appropriate, request initiation of any ESA section 7(a)(2) consultations with 
the Services that EPA may determine to be necessary as a result of those effects determinations. 
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Appendix E: Endocrine Disruptor Screening Program 

As required by FIFRA and FFDCA, the EPA reviews numerous studies to assess potential 
adverse outcomes from exposure to chemicals. Collectively, these studies include acute, sub-
chronic and chronic toxicity, including assessments of carcinogenicity, neurotoxicity, 
developmental, reproductive, and general or systemic toxicity. These studies include endpoints 
which may be susceptible to endocrine influence, including effects on endocrine target organ 
histopathology, organ weights, estrus cyclicity, sexual maturation, fertility, pregnancy rates, 
reproductive loss, and sex ratios in offspring. For ecological hazard assessments, the EPA 
evaluates acute tests and chronic studies that assess growth, developmental and reproductive 
effects in different taxonomic groups. As part of its most recent registration decision for 
glyphosate, the EPA reviewed these data and selected the most sensitive endpoints for relevant 
risk assessment scenarios from the existing hazard database. However, as required by FFDCA § 
408(p), glyphosate is subject to the endocrine screening part of the Endocrine Disruptor 
Screening Program (EDSP). 

The EPA has developed the EDSP to determine whether certain substances (including pesticide 
active and other ingredients) may have an effect in humans or wildlife similar to an effect 
produced by a “naturally occurring estrogen, or other such endocrine effects as the Administrator 
may designate.” The EDSP employs a two-tiered approach to making the statutorily required 
determinations. Tier 1 consists of a battery of 11 screening assays to identify the potential of a 
chemical substance to interact with the estrogen, androgen, or thyroid (E, A, or T) hormonal 
systems. Chemicals that go through Tier 1 screening and are found to have the potential to 
interact with E, A, or T hormonal systems will proceed to the next stage of the EDSP where the 
EPA will determine which, if any, of the Tier 2 tests are necessary based on the available data. 
Tier 2 testing is designed to identify any adverse endocrine-related effects caused by the 
substance, and establish a dose-response relationship between the dose and the E, A, or T effect. 

Under FFDCA § 408(p), the agency must screen all pesticide chemicals. Between October 2009 
and February 2010, the EPA issued test orders/data call-ins for the first group of 67 chemicals, 
which contains 58 pesticide active ingredients and 9 inert ingredients. The agency has reviewed 
all of the assay data received for the List 1 chemicals and the conclusions of those reviews are 
available in the chemical-specific public dockets. Glyphosate is on List 1 and the review 
conclusions are available in the glyphosate public docket (see EPA-HQ-OPP-2009-0361). A 
second list of chemicals identified for EDSP screening was published on June 14, 2013,7 and 
includes some pesticides scheduled for Registration Review and chemicals found in water. 
Neither of these lists should be construed as a list of known or likely endocrine disruptors. For 
further information on the status of the EDSP, the policies and procedures, the lists of chemicals, 
future lists, the test guidelines and the Tier 1 screening battery, please visit the EPA website.8 

7 See http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OPPT-2009-0477-0074 for the final second list of 
chemicals. 
8 https://www.epa.gov/endocrine-disruption 
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In this ID, the EPA is making no human health or environmental safety findings associated with 
the EDSP screening of glyphosate. Before completing this registration review, the agency will 
make an EDSP FFDCA § 408(p) determination. 
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I. INTRODUCTION 

This document is the Environmental Protection Agency's (the EPA or the agency) Proposed 
Interim Registration Review Decision (PID) for glyphosate acid and its various salt forms (PC 
Codes 103601, 103604, 103605, 103607, 103608, 103613, and 417300, case 0178), and is being 
issued pursuant to 40 CFR § 155.56 and 155.58. A registration review decision is the agency's 
determination whether a pesticide continues to meet, or does not meet, the standard for 
registration in the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). The agency may 
issue, when it determines it to be appropriate, an Interim Registration Review decision before 
completing registration review. Among other things, the Interim Registration Review Decision 
may require new risk rnitigation measures, impose interim risk mitigation measures, identify data 
or information required to complete the review, and include schedules for submitting the 
required data, conducting the new risk assessment and completing the registration review case. 
Additional information on glyphosate can be found in the EPA's public docket (EPA-HQ-OPP-
2009-0361) at \ \ '11  \ ret.wlations.11oN. 

FIFRA, as amended by the Food Quality Protection Act (FQPA) of 1996, mandates the 
continuous review of existing pesticides. All pesticides distributed or sold in the United States 
must be registered by the EPA based on scientific data showing that they will not cause 
unreasonable risks to human health or to the environment when used as directed on product 
labeling. The registration review program is intended to make sure that, as the ability to assess 
and reduce risk evolves and as policies and practices change, all registered pesticides continue to 
meet the statutory standard of no unreasonable adverse effects. Changes in science, public 
policy, and pesticide use practices will occur over time. Through the registration review 
program, the agency periodically re-evaluates pesticides to make sure that as these changes 
occur, products in the marketplace can continue to be used safely. Information on this program is 
provided as h Ur'  N‘ 2.epa.uo‘ pesticide-reevaluation.  In 2006, the agency implemented the 
registration review program pursuant to FIFRA § 3(g) and will review each registered pesticide 
every 15 years to determine whether it continues to meet the FIFRA standard for registration. 

The EPA is issuing a PID for glyphosate so that it can (1) move forward with aspects of the 
registration review case that are complete and (2) implement interim risk mitigation (see 
Appendices A, B, and C). The agency is currently working with the U.S. Fish and Wildlife 
Service and the National Marine Fisheries Service (together, the Services) to develop 
methodologies for conducting national threatened and endangered (listed) species assessments 
for pesticides in accordance with the Endangered Species Act (ESA) § 7. Therefore, although the 
EPA has not yet fully evaluated risks to listed species, the agency will complete its listed species 
assessment and any necessary consultation with the Services for glyphosate prior to completing 
the glyphosate's registration review. Likewise, the agency will complete endocrine screening for 
glyphosate, pursuant to the Federal Food, Drug, and Cosmetic Act (FFDCA) § 408(p), before 
completing registration review. Last, the EPA will determine whether pollinator exposure and 
effects data are necessary to make a final registration review decision for glyphosate and issue a 
data call-in (DCI) to obtain any such data prior to completing the glyphosate registration review 
case. See Appendices D and E, respectively, for additional information on the listed species 
assessment and the endocrine screening for the glyphosate's registration review. 
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The glyphosate registration review case covers glyphosate acid (PC code 417300) and the 
following salt forms with active pesticide registrations: isopropylamine salt (pc code 103601), 
ammonium salt (PC code 103604), ethanol amine salt (PC code 103605), diammonium salt (PC 
code 103607), dimethyl ammonium salt (PC code 103608), and the potassium salt (PC code 
103613). Glyphosate is a non-selective, systemic herbicide registered for use in a wide array of 
both agricultural and non-agricultural settings. Agricultural uses include stone and pome fruits, 
citrus fruits, berries, nuts, vegetables, cereal grains, and other field crops. Non-agricultural uses 
include residential spot treatments, aquatic areas, forests, rights of ways, recreational turf, 
omamentals, non-food tree crops, and Conservation Reserve Program land. Glyphosate is also 
registered for use on glyphosate-resistant crops such as alfalfa, corn, soybean, cotton, canola, and 
sugar beets. The first pesticide product containing glyphosate was registered in 1974; a 
Reregistration Eligibility Decision (RED) for glyphosate was completed in 1993. Since then, the 
EPA has reviewed the risk assessments for glyphosate to determine if updates were necessary 
when new uses were added to glyphosate labels. 

This document is organized in five sections: the Introduction, which includes this summary and a 
summary of public comments and the EPA's responses; Use and Usage, which describes how 
and why glyphosate is used and summarizes data on its use; Scientific Assessments, which 
summarizes the EPA's risk and benefits assessments, updates or revisions to previous risk 
assessments, and provides broader context with a discussion of risk characterization; the 
Proposed Interim Registration Review Decision, which describes the mitigation measures 
proposed to address risks of concern and the regulatory rationale for the EPA's proposed interim 
registration review decision; and, last, the Next Steps and Timeline for completion of this 
registration review. 

A. Summary of Glyphosate's Registration Review 

Pursuant to 40 CFR § 155.50, the EPA formally initiated registration review fbr glyphosate with 
the opening of the registration review docket for the case. The following summary highlights the 
docket opening and other significant milestones that have occurred thus far during the 
registration review of glyphosate. 

• July 2009 - The Glyphosate Preliminary Work Plem (PWP), Human Health Scoping 
Document, and Environmental Fate and Effects Problem Formulation were posted to the 
docket for a 60-day public comment period. 

• December 2009 - The Glyphosate Final Work Plan (FWP) was issued. Comments 
received on the PWP covered the following topics: opposition to the use of glyphosate. 
the toxicity of glyphosate formulations and inert ingredients, use and usage trends, human 
health risks, ecological risks, endocrine disruption, and the benefits of glyphosate. The 
public comments received did not change the schedule, risk assessment needs, or 
anticipated data requirements in the FWP. 

• September 2010 - A Generic Data Call-In (GDCI) for glyphosate was issued for data 
needed to conduct the registration review risk assessments. All required data were 
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submitted and reviewed. The registration review GDCI for glyphosate is considered 
satisfied. 

• December 2016 — The agency convened a FIFRA Scientific Advisory Panel meeting to 
consider and review a set of scientific issues related to the EPA's evaluation of the 
carcinogenic potential of glyphosate. The meeting agenda, the agency's cancer issue 
paper, charge questions for the panel, transcript, and final report are available on EPA's 
website: https: ‘‘-‘‘ \‘.cra.2ov sap meeting-materials-december-1 3-16-?.016-scientitic- 

I 	r -rancl. Additional supporting materials and comments received from the public 
can be found in docket EPA-HQ-OPP-2016-0385 at  www.reuulations.eov.  

• December 2017 — The agency published the Revised Glyphosate Issue Paper: Evaluation 
of Carcinogenic Potential (dated December 12, 2017), the Response to the Final Report 
of ihe Federal Insecticide, Fungicide, and Rodenticide Act Scientific Advisory Panel 
(FIFRA SAP) on the Evaluation of the Human Carcinogenic Potential of Glyphosate 
(dated December 12, 2017), the Glyphosate Drafi Human Health Risk Assessment for 
Registration Review (dated Decernber 12, 2017), the Registration Review — Preliminary 
Ecological Risk Assessrnent for Glyphosate and its Salts (dated September 8, 2015) 
online (http.-  WW‘l 	inuedients-used-pesticide-products/draft-human-health-
.111,1-ccolo2ical-risk-assessments-21vphosate). 

• February 2018 - The agency announced the availability of the human health and 
ecological risk assessments for a 60-day public comment period. Over 238,000 comments 
were received during the comment period, most of which came from various mass mail 
campaigns. Approximately 2,244 unique submissions were received from various 
stakeholders, including pesticide registrants, industry groups, farmers, grower groups, 
private citizens, non-governmental organizations, states, and the US Department of 
Agriculture (USDA). These comrnents and the agency's responses are summarized 
below. The comments did not change the risk assessments or registration review timeline 
for glyphosate. 

• September 2018 — The Environmental Working Group, joined by Ben & Jerry's 
Homemade, Inc., Happy Family Organics, MegaFood, MOM's Organic Market, National 
Co+op Grocers, Nature's Path Foods Inc., One Degree Organic Foods USA, Inc., and 
Stonyfield Farm, Inc. summitted a petition to the agency. The petition requested that the 
EPA lower the tolerance for oats and explicitly prohibit preharvest use on oats on 
glyphosate US labels. The agency is still reviewing this petition and has issued a Federal 
Register Notice of Filing for public comment in docket EPA-HQ-OPP-2019-0066. The 
agency intends to respond to this petition concurrently with the issuance of the Interim 
Registration Review Decision for glyphosate. 

• March 2019 - The agency is now announcing the availability of the Proposed Interim 
Registration Review Decision (PID) in the docket for glyphosate, for a 60-day public 
comment period. Along with the PID, the following documents are also posted to the 
glyphosate docket: 
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o Glyphosate: Response to Comments, Usage, and Benefits (dated April 18, 2018) 
o Glyphosate: Response to Comments on the Human Health Draft Risk Assessment 

(dated April 23, 2019) 
o Response to Public Comments on the Preliminary Ecological Risk Assessment for 

Glyphosate (dated November 21, 2018) 

B. Updates Since the Issuance of the Glyphosate Risk Assessments 

The Agency received on September 27, 2018 a petition from the Environmental Working Group, 
Ben & Jerry's Homemade, Inc., Happy Family Organics, MegaFood, MOM's Organic Market, 
National Co+op Grocers, Nature's Path Foods Inc., One Degree Organic Foods USA, Inc., and 
Stonyfield Farms, Inc. The petitioners request that the agency reduce the tolerance of the 
pesticide glyphosate in or on oats from 30 ppm to 0.1 ppm and modify labels to explicitly 
prohibit preharvest use on oats. The petitioners assert that the current tolerance level for oat is 
not protective enough when taking into consideration the actual dietary exposure to glyphosate in 
oats and the potential carcinogenicity of glyphosate. The agency is still reviewing this petition. 
Since this petition was submitted outside of the public comment period for the human health and 
ecological risk assessments, which closed on April 30, 2018, EPA has not considered it as a 
public comment on the risk assessments in preparation of this Proposed Interim Registration 
Review Decision. However, the Agency will treat this petition as a public cornment on this 
Proposed Interim Registration Review Decision; a copy of the petition will be posted to the 
glyphosate registration review docket. The EPA intends to address this petition concurrently with 
the development of the Interim Registration Review Decision for glyphosate, taking into 
consideration issues raised in the petition and any comments the agency receives on its Notice of 
Filing. 

In accordance with FFDCA section 408(d)(3), EPA is publishing EWG's petition for public 
comment; the public comment period will close 30 days after publication. The full petition is 
posted in docket EPA-HQ-OPP-2019-0066 at  %%Irv%  	. This Proposed Interim 
Decision reflects the conclusions of EPA's most recent risk assessrnents and does not address the 
claims raised in the petition. 

C. Summary of Public Comments on the Draft Risk Assessments and Agency 
Responses 

During the 60-day public comment period for the glyphosate preliminary risk assessments, 
which opened on February 27, 2018 and closed on April 30, 2018, the agency received 238,290 
comments. Approximately 2,244 unique submissions were received from arious stakeholders, 
including glyphosate registrants, grower groups, non-governmental organizations, pesticide 
industry groups, states, and the US Department of Agriculture. Most comments came from mass 
mail campaigns, and approximately 200 substantive comments were received from various 
stakeholders. Comments relating to widespread concerns, comments of a broader regulatory 
nature, and the agency's responses to those comments are summarized below. Due to the high 
volume of comments received for glyphosate, the agency has combined comments by topic 
instead of responding to individual stakeholders and has focused its responses on comments that 
have not been addressed previously via the FIFRA SAP meeting or in previous registration 
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review documents for glyphosate. The comments did not result in changes to the agency's risk 
assessments. The agency thanks all commenters for their comments and has considered them in 
developing this PID. 

For more detailed responses to comments relating to the human health risk assessment, see the 
Glyphosate: Response to Comments on the Human Health Drqft Risk Assessment. For more 
detailed responses to comments relating to the ecological risk assessment, see the Response to 
Public Comments on the Preliminary Ecological Risk Assessment for Glyphosate. For detailed 
responses to comments on the use/usage of glyphosate and the benefits, see the Glyphosate: 
Response to Comments, Usage, and Benefits. All responses to comments documents are 
available in the public docket for glyphosate. 

Comments About the EPA's Cancer Evaluation:  

Many commenters expressed disagreement with the EPA's cancer conclusion, citing the 
International Agency for Research on Cancer's (IARC's) 2015 classification of glyphosate as 
"probably carcinogenic to humans." Comments were also received regarding the EPA's weight 
of evidence evaluation of the animal carcinogenicity data. 

The EPA Response: The EPA conducted an independent evaluation of the carcinogenic 
potential of glyphosate and has determined that glyphosate is "not likely to be carcinogenic to 
humans.-  The agency's cancer classification is based on a thorough weight-of-evidence review 
of all relevant data and is in accordance with the agency's 2005 Guidelines for Carcinogen Risk 
Assessment. The agency presented its draft cancer evaluation to the FIFRA Scientific Advisory 
Panel (SAP) in December 2016. Although the SAP did not reach consensus on several questions, 
none of the panelists believed that glyphosate should be classified as "likely to be carcinogenic 
to humans" or "carcinogenic to humans." Given the variety of opinions expressed, the agency 
revised its cancer evaluation and addressed comrnents from the SAP where consensus appeared 
to be reached. EPA's full weight-of-evidence evaluation can be found in the Revised Glyphosate 
Issue Paper: Evaluation of Carcinogenic Potential, available in the glyphosate public docket 
(EPA-HQ-OPP-2009-0361). 

Comments received from stakeholders conceming the weight of evidence evaluation were 
previously addressed in the Response to the Final Report of the Federal Insecticide, Fungicide, 
and Rodenticide Act Scientific Advisory Panel (FIFRA SAP) on the Evaluation of the Human 
Carcinogenic Potential qfGlyphosate (also available in the glyphosate public docket). 

EPA's cancer evaluation is more robust than IARC's evaluation. IARC's evaluation only 
considers data that have been published or accepted for publication in the openly available 
scientific literature. As a result, IARC only considered a subset of the studies included in the 
EPA's evaluation. For instance, IARC only considered 8 animal carcinogenicity studies while 
the agency used 15 acceptable carcinogenicity studies in its evaluation. The EPA also excluded 
some studies that were not appropriate for determining the human carcinogenic potential of 
glyphosate, such as studies in non-mammalian species (i.e., worms, fish, reptiles, and plants) 
which IARC used in its evaluation. 

https://www.epa.govirisk/guidelines-carcinogen-risk-assessment  
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The Agency s cancer evaluation for glyphosate is also more transparent. EPA's draft cancer 
evaluation was presented to a FIFRA SAP for external peer review. EPA solicited public 
comment on the carcinogenic potential of glyphosate as part of the SAP process, which is well-
documented with an agenda, transcript, meeting notes, and final SAP report. EPA responded to 
the SAP report, addressed panel recommendations, and made revisions to its cancer assessment 
that were transparent and provided to the public. EPA also solicited public comment on its full 
human health and ecological risk assessment for glyphosate in February 2018. In contrast, 1ARC 
meetings are not accessible to the public. Its deliberations are closed, its process does not allow 
for public comments to be submitted for consideration, there are no materials provided in 
advance of the meeting, and lARC's reports are final without an external peer review. 

The EPA has not identified any new information received during the public comment period 
which ended on April 30, 2018 that would result in changes to the conclusion of its cancer 
assessment. The agency's cancer conclusion is consistent with other regulatory authorities and 
international organizations, including the Canadian Pest Management Regulatory Agency, the 
Australian Pesticide and Veterinary Medicines Authority, the European Food Safety Authority, 
the European Chemicals Agency, the German Federal Institute for Occupational Safety and 
Health, the Joint FAO/WHO Meeting on Pesticide Residues. the New Zealand Environmental 
Protection Authority, and the Food Safety Commission of Japan. 

Comments on the EPA's Use of Open Literature Studies:  

Many commenters asserted that the EPA relies too heavily on industry-funded studies and that 
these studies are not accessible to the public. Commenters requested that the EPA use open 
literature studies to assess glyphosate and point to various open literature studies describing 
various human health and ecological effects. 

The EPA Response: The EPA requires a substantial amount of data to be collected and 
submitted for pesticide registration and registration review (see 40 CFR part 158 data 
requirements,  hups://www.epa.u.ov/pesticide-re6strationidata-requirements-pc-;tic  Lk-
reeistration).  The required data provide a wide range of information and include the following: 
product chemistry, prdduct performance, studies that determine hazard to humans and domestic 
animals, studies that determine hazard to non-target organisms, post-application exposure 
studies, applicator/user exposure studies, pesticide spray drift studies, environmental fate, and 
residue chemistry studies. Although many of these studies are submitted by pesticide producers, 
the EPA has rigorous guidelines for how studies should be conducted (hurl.:  
sluidelines-pesticides-and-toxic-substances  	). The 
agency independently evaluates required studies for scientific acceptability. Laboratories 
conducting studies must address Good Laboratory Practices (GLP) designed to ensure data 
quality and integrity. The EPA's Office of Enforcement and Compliance Assurance (OECA) 
periodically inspects labs that conduct required studies to ensure that labs are in compliance with 
GLP regulations. 

When studies are submitted to the agency for review, test reports must summarize and supply all 
the individual data obtained as part of the study. An independent el. aluation is prepared for each 
study and a Data Evaluation Record (DER) is generated to summarize the study methods, results, 
and conclusions. DERs are subject to an internal peer review process and scientific review 
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cornmittees within the Office of Pesticide Programs to ensure accuracy and consistency of 
interpretation prior to finalization. 

Registrant-submitted studies are proprietary, and under FIFRA, cannot be released to any 
representative of a multinational pesticide producer or to anyone who intends to deliver such 
information to a multinational pesticide producer. Anyone not associated with a multinational 
pesticide producer may file Freedom of Information Act (FOIA) requests to access studies 
evaluated by the agency. For information on how to submit FOIA requests to access certain 
glyphosate studies, visit the EPA's website:  https: www.epa.govfoia/foia-rcquest-proccss. 

The EPA also reviewed the open literature to conduct both human health and ecological risk 
assessments. 

The open literature review conducted for hurnan health risk assessment is described in the 
document Glyphosate—Systematic Review of Open Literature. For its cancer evaluation, the 
EPA conducted an additional fit-for-purpose systematic review to obtain relevant and 
appropriate open literature studies with the potential to inform the human carcinogenic potential 
of glyphosate. This additional review is described in the agency's Revised Glyphosate Issue 
Paper: Evaluation qf Carcinogenic Potential which is available in the public docket. The 
extensive list of journal citations provided by some commenters was screened for new studies 
not previously considered in the EPA's search of the open literature and did not turn up any 
studies that would impact the conclusions the EPA reached in its hurnan health risk assessment. 

The open literature data evaluated for ecological risk assessment is described in the agency's 
Registration Review — Preliminary Ecological Risk Assessment for Glyphosate and its Salts and 
also in Appendix G Bibliography of Ecotox Papers. The extensive list of journal citations 
provided by some commenters was screened for potential new information relevant to the 
ecological risk assessrnent. The information subrnitted generally support the conclusions the 
EPA reached in its ecological risk assessment and do not warrant any changes. 

The EPA's criteria for evaluating open literature data for both human health and ecological risk 
assessment are available online  (https: N‘ww.epa.gov  /pest i c ide-science-and-assessi ng-pestic ide- 

- 	iitkine,:-iLientil\ in:l-selectiniz-and-e‘aluatintz-open). 

Comments on Givphosate Residues in Foods and Beverages:  

Many comrnenters pointed to reports of glyphosate residues being detected in food/beverage 
commodities such as cereal, wine, orange juice, and others and express concerns about consumer 
safety. Others pointed to use of glyphosate as a pre-harvest desiccant for wheat as a source of 
glyphosate residues in cereal products. 

The EPA Response: The EPA is aware of reports of glyphosate residues being detected in 
various foods and beverages. Due to its widespread use, trace amounts of glyphosate residues 
may be found in various food/beverage commodities. However, these trace amounts are below 
maximum residue levels established by the agency for those commodities and are not expected to 
pose risks of concern to consumers. For example, EPA has received results of testing of 
glyphosate residues in orange juice at a maximum of 26 parts per billion (ppb). At this 
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concentration, a 10 kg child would have to consumer approximately 385 liters of orange juice 
every day to reach the chronic reference dose of 1 mg/kg/day (the maximum acceptable oral dose 
that is the threshold of concern). 

EPA evaluated dietary exposure to all population subgroups, including children, infants, and 
women of child-bearing age. There were no dietary risks of concern for glyphosate using an 
unrefined analysis, which (1) assumes that all food commodities contain maximum legal residues 
(i.e., tolerance-level residues) and all registered food crops have been treated with glyphosate, 
and (2) uses high-end estimates of glyphosate in drinking water. 

Commenters point to the use of glyphosate as a pre-harvest desiccant for wheat as a source of 
glyphosate residues in cereal products. The wheat desiccant use was considered in the agency's 
dietary risk assessment; EPA assumed maximum legal residues in wheat and other cereal grains. 
Taking exposures from those residues into consideration in its most recent human health risk 
assessment, EPA's estimation of risk from aggregate exposure to glyphosate, even including 
residues from pre-harvest desiccant use on wheat, is below the agency's level of concern. 
However, the agency has received a petition from the Environmental Working Group concerning 
the tolerance for oats and pre-harvest use on oats for which the agency is taking public comment. 
Additional information is described in section I.B of this document. 

Comments on Formulations Toxicity:  

Many commenters expressed concerns that glyphosate formulations are more toxic than 
glyphosate alone and questioned the toxicity of inert ingredients and the lack of transparency for 
inert ingredients and other contaminants in pesticide products. 

The EPA Response: Most pesticide products contain substances in addition to the active 
ingredient (known as inert ingredients) which aid in the performance and effectiveness of the 
pesticide product. All active and inert ingredients must be approved by the agency when a 
pesticide product is first registered, including for glyphosate products. Since there are over 500 
glyphosate products registered at different times in the US, the agency has assessed new inert 
ingredients at multiple points over the years for different formulations of glyphosate. The EPA 
evaluates the active and inert ingredients hazard potential (i.e., toxicity) with a battery of 
toxicity data. Any contaminants or impurities associated with formulation components must be 
reported to the agency and evaluated on a case-by-case basis. The agency reviews the amount in 
the formulation, the manufacturing information, and information on what steps are taken to limit 
or rernove impurities. EPA can require that any inert ingredients of toxicological concern be 
listed in the ingredients statement of the label if determined to pose a hazard to humans or the 
enviromnent (CFR § 156.10(g)(7)). 

Glyphosate has been studied in a multitude of studies, including on multiple formulations that 
contain glyphosate. All studies of adequate scientific caliber that the Agency was aware of were 
incorporated into the risk assessment. For the glyphosate ecological risk assessment, ecotoxicity 
data on glyphosate formulations were reviewed in addition to data on glyphosate alone and 
relevant studies were summarized in the Registration Review — Preliminary Ecological Risk 
Assessment jiff Glyphosate and its Salts. 
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For human health risk assessment, the EPA searched the open literature to find glyphosate 
formulations toxicity data but there are few research projects that have attempted to directly 
compare technical grade glyphosate to the formulations under the same experimental design. 
Furthermore, there are even fewer instances of studies comparing toxicity across formulations. 
Most studies using commercial formulations identified as part of EPA's review were in vitro 
studies, which are difficult to translate into in vivo effects where metabolism and clearance 
would play a large role in potential toxicity. EPA gave in vivo studies greater weight, however 
none of the in vivo studies with commercial forrnulations were found to be of adequate quality 
for use in human risk assessment. Common limitations observed in in vivo formulations studies 
include: lack of test material information, exposure conditions not adequately 
described/documented, data were presented only as graphs and measures of variability were not 
included, samples sizes were too small or not reported, only one dose was tested, age/health of 
study animals were not reported, and a mode of action/adverse outcome pathway was not 
established. 

The EPA has been collaborating with the National Toxicology Prograrn (NTP) of the National 
Institute of Environmental Health Sciences to develop research intended to evaluate the role of 
glyphosate in product formulations and the differences in formulation toxicity. The results of this 
research will be considered when available. Additional information on the NTP research plan for 
glyphosate is available online: https: ntp.niehs.nih.ttov'results/areas ttivphosate/index.html. 

If at any tirne, information becomes available that indicates adverse human health effects of 
concern for exposure to glyphosate or its formulations, the EPA intends to review it and 
determine the appropriate regulatory action. 

Comments About the Monarch Butterfly:  

Many commenters such as the Center for Food Safety, Center for Biological Diversity, Natural 
Resource Defense Council, and Beyond Pesticides expressed concerns that the EPA's risk 
assessrnent is not protective of rnonarch butterflies and plant resources for rnonarchs, such as 
milkweed. In general, commenters asserted that the EPA has not done enough to protect monarch 
butterflies when monarch populations have been in decline in recent decades. Commenters urged 
the EPA to restrict or ban glyphosate on the grounds that it is killing milkweed a key resource 
for monarch butterfly larvae. 

The EPA Response: Monarch butterfly conservation is an important issue for the agency. While 
herbicides like glyphosate have been implicated in the decline of the monarch butterfly 
population, it is not known to what extent pesticides in general may play a role. It is important to 
note that threats to the monarch butterfly population are multi-pronged and include loss of 
breeding habitat, loss of overwintering habitat in Mexico,2  changes in weather patterns 
(including winter storms), disease, and other factors.3  

2  Vidal, O., Lopez-Garcia, J., and Rendon-Salinas, E. (2014), Trends in Deforestation and Forest Degradation after a 
Decade of Monitoring in the Monarch Butterfly Biosphere Reserve in Mexico. Conservation Biology, 28: 177-186. 
3  Agrawal, A. and Inamine, H. (2018), Mechanisms behind the monarch's decline. Science, 22: vol. 360, Issue 6395, 
pp.1294-1296. 
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A holistic approach is needed for monarch conservation and such an approach should consider 
herbicides in general as well as other factors that may play a role in the monarch decline. In 
addition, it is important to balance weed management needs with monarch conservation needs. 
To that end, the EPA published the Risk Management Approach to Iden464ng Options for 
Protecting the Monarch Bwlerfly for public comment in 2015 (available in docket EPA-HQ-
OPP-2015-0389 at ww‘‘.reLlulations.em  ). In this document, the EPA sought feedback from 
stakeholders on strategies for managing risks to monarch butterflies and sought specific 
information on factors affecting the monarch population, including information such as: 

i. volume of use of various herbicides in areas critical to the monarch butterfly and where 
milkweed species are commonly found; 

ii. information on the monarch butterfly lifecycle, seasonal distribution, its population 
demographics over time, and any modeling analysis relevant to critical life stage 
parameters; 

iii. availability of laboratory or field data that specifically relates to the effects of various 
herbicides on the milkweed plant species; 

iv. information on both spatial and temporal parameters of weed management needs 
particularly where herbicide use may• overlap with habitat of the rnonarch butterfly 
development, reproduction, and migration; and 

v. information on existing practices that promote co-occurrence of agricultural production 
with maintenance of milkweed populations. 

Overall, the EPA received good suggestions from stakeholders on how to manage risks to 
monarch butterflies. Suggestions from stakeholders include the following; 

i. broad stakeholder involvement, outreach, and partnering; 
ii. focusing on voluntary, incentive-based, and locally-led initiatives; 

iii. promotion and use of best management practices to reduce pesticide exposure; 
iv. promotion and use of integrated pest management; 
v. development of label language to protect the monarch butterfly; 

vi. supporting milkweed habitat in non-agricultural areas; 
vii. more communication, education, and outreach on the monarch butterfly; 
viii. continue to better understand monarch biology and needs; and 

ix. ensure that any actions taken are done in a manner that balances monarch conservation 
priorities with other priorities such as native and invasive weed control. 

In general, the EPA has focused its monarch conservation efforts on activities that are within the 
purview of the Office of Pesticide Programs (OPP) and are possible to implement through 0PP's 
registration review, registration, and stakeholder outreach activities. The EPA is focused on four 
main areas; label language; cooperative efforts between the EPA and other federal, state, and 
private partners/stakeholders; outreach and communication; promoting best management 
practices and integrated pest management; and science and risk assessment. In the last several 
years, the EPA has made progress in many of these focus areas. Major milestones achieved 
include the following: 

• In 2017, the EPA promoted pollinator/monarch conservation activities at the state level 
by finalizing the 2018-2021 FIFRA Cooperative Agreement Guidance4  for states. The 

4  https: 'www.epa.Y.ov compliance fiscal-A ear-2018-20214i fra-cooperat e-agreement-uitianc,.. 
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2018-2021 Cooperative Agreement Guidance was rnodified to include the following 
monarch conservation activities: 

o Establish/maintain relationships with federal, state, tribal and local agencies, 
beekeeper organizations, grower organizations (e.g., commodity groups), crop 
advisors, pesticide manufacturers (registrants), and other stakeholder groups 
within the region to assist where needed in combined pollinator protection 
activities. 

o Providing continuing education opportunities to keep growers, applicators, and 
handlers up-to-date on the most recent methods to protect pollinators (including 
monarchs), such as integrated pest management, best management practices, and 
integrated vegetation management. 

o Developing and implementing managed pollinator protection plans focusing on 
rnanaged bees, as well as monarch butterflies and other native pollinators. 

o Work with co-regulators and stakeholders to develop rneasures to determine the 
effectiveness of these plans in reducing pesticide risk to pollinators. 

o Provide technical assistance, education and outreach to support habitat restoration 
efforts to enhance/supplement forage for bees and other pollinators, such as the 
monarch butterfly. 

o Promote the use of best rnanagement practices, integrated roadside vegetation 
management, and mowing best practices in roadsides, rights-of-ways, or managed 
natural areas which may support pollinator habitat and in turn support foraging 
honeybees, monarch butterflies, and other pollinators. 

EPA regulates the registration, distribution, sale, and use of pesticides. The states have 
primary authority for pesticide cornpliance monitoring and enforcement. EPA provides 
funds to the states for pesticide education and outreach as well as compliance monitoring 
and enforcement activities under the FIFRA State and Tribal Continuing Environmental 
Program cooperative agreements4. FIFRA Cooperative Agreement Guidances, which are 
periodically updated, outline areas of cooperation between the EPA and the states and 
tribes, and describe specific pesticide program activities where grant money may be 
disbursed. Adding monarch conservation activities to the 2018-2021 FIFRA Cooperative 
Agreement Guidance ernpowers states to prioritize pollinator/monarch conservation 
activities depending on each state's needs and priorities. 

• In 2017, the EPA adopted advisory environmental hazards label language for pesticide 
products that are toxic to plants in its Interim Registration Review Decisions to alert 
pesticide users of potential effects to non-target organisms: "This product is toxic to 
plants and may adversely impact the forage and habitat of non-target organisms, 
including pollinators, in areas adjacent to the treated area. Protect the forage and 
habitat of non-target organisms by minimizing spray dr0. For further guidance and 
instructions on how to minimize spray drill, refer to the Spray Drift Management section 
of this label." 

• In 2018, the EPA organized four webinars to educate stakeholders on ways to reduce 
pesticide spray drift and ways to use integrated pest rnanagement principles in managing 
agricultural lands. The webinars are as follows: 
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o Strategies for Managing Pesticide Spray Drift Webinar, covered the fundamentals 
of spray drift rnanagement.5  

o Integrated Pest Management: Strategies for Pollinator Habitat Promotion and 
Conservation in Agricultural Areas, covered integrated pest management 
principles for managing agricultural lands.6  

o Best Practices for Aerial Application, a more in-depth look at aerial application.6  
° 	Best Practices for Ground Application, a more in-depth look at ground 

application.6  

• The EPA is continuing to collaborate with states, federal agencies, and other stakeholders 
in order to coordinate on conservation efforts and aid in scientific risk assessment. For 
example, the EPA is currently working with the Fish and Wildlife Service on 
assessment of the monarch butterfly species status,  and is engaged in discussions with the 
US Department of Agriculture, the State FIFRA Issues Research And Evaluation Group 
(SFIREG),  and the Association of American Pesticide Control Officials ( \ l)( )lon 
various pesticide policy issues, including pollinator/monarch protection efforts. 

Stakeholders are encouraged to visit the EPA's new monarch butterfly website for resources and 
news on the monarch front:  https://wwm.epa.t!oN pollinator-protection prtt. _ 
butterflies-pesticides.  In this proposed interim registration review decision for glyphosate, the 
agency is proposing risk mitigation measures to manage off-target spray drift to protect non-
target organisms. Further information on the EPA's proposed interim decision and the agency's 
rationale is described in Section IV of this document. 

Comments About Pollinators:  

Several commenters, including the Pollinator Stewardship Council and Colorado State 
Beekeepers Association, discussed potential direct effects to honey bees and their health, 
particularly as it related to sublethal effects on honey bee navigation and appetite and cited 
various open literature references about honey bee health. 

The EPA Response: The agency appreciates this additional information concerning honey bee 
toxicity data. There is uncertainty regarding the relationship of sublethal effects such as 
inhibition of navigation and loss of appetite, relative to the EPA's standard assessment endpoints 
(i.e., impaired survival; growth; development). Additionally, the ecological assessment included 
discussion about a study that tested for colony-level effects (Thompson et al, 2014), which did 
not show that glyphosate adversely affected adult or developing young (brood). The EPA may 
require additional pollinator data in order to complete its evaluation of risk to bees prior to a final 
decision for registration review. 

This webinar's materials are posted online at: https://www.epa.gov/reducing-pesticide-driftistrategies-managing- 
pesticide-spray-drift-webinar-materials 
6  EPA is working on posting the materials for this webinar. 
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Comments on the Presence of Glyphosate in Surface Water:  

Several commenters such as Beyond Pesticides and Friends of the Earth cited a recent report 
from the US Geological Survey (USGS) indicating that glyphosate had been detected in aquatic 
systems. 

The EPA Response: The agency is aware of the recent 2014 USGS report 
_ 	highlights 2014-04-23-gh phosate 2014,html).  The USGS monitoring 

data were considered as part of the EPA's ecological risk assessment (see Section 3.4 of the 
ecological risk assessment). The USGS data are ambient monitoring data and not targeted 
spatially or temporally to glyphosate use, so the extent that monitoring detections directly 
correlate to certain glyphosate applications is uncertain. These data have limited use for risk 
calculation but are useful as an additional line of evidence. The occurrence of glyphosate in some 
waterbodies (aside from its uses that include direct applications to certain waterbodies) is 
consistent with the EPA's analysis and was factored into risk assessment. 

Comments Relating to Endangered Species Risk Assessment and Synergy:  

The Center for Biological Diversity (CBD) submitted comments which focus on the EPA's duty 
to consult with the Services on the registration review of glyphosate in accordance with the 
Endangered Species Act (ESA). The CBD's comments mention various aspects of the risk 
assessment process, specifically use of the best available data, including all necessary data and 
studies, particularly to develop listed species risk assessments, and evaluation of effects on listed 
species and their designated critical habitat. CBD also expressed concem regarding the rigor of 
the agency's preliminary determinations regarding the effects of glyphosate on listed species and 
their designated critical habitat for the glyphosate registration review. In addition, CBD 
expressed concern about effects on pollinators and other beneficial insects, effects on human 
health or environmental safety concerning endocrine disruption, and any additive, cumulative or 
synergistic effects of the use of the pesticide. 

The EPA Response: The EPA plans to address many of the concerns regarding listed species as 
part of the implementation plan for assessing the risks of pesticides to listed species based on the 
recommendations of the April 2013 National Academy of Sciences (NAS) report. See 
Endangered Species Assessment in Appendix D of this document for more inforrnation. The 
EPA will address concerns specific to glyphosate particularly with regard to pollinators. ESA, 
and endocrine disruption, in connection with the developrnent of its final registration review 
decision for this pesticide. See Endocrine Disruptor Screening Program in Appendix E of this 
document for more information regarding endocrine disruption. The EPA is currently developing 
an agency policy on how to consider claims of synergy being made by registrants in their 
patents. The EPA intends to release this policy for public comment. After the agency has 
received and considered public comment on the proposed policy, and once that policy has been 
finalized, the EPA will consider its implications on the EPA's registration review decision for 
glyphosate. 
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Comments Relating to the EPA's Use Reports for Glvphosate:  

A number of private citizens expressed concem that the EPA did not adequately assess the large 
volume of glyphosate use and the large number of use sites as part of registration review. Some 
commenters, such as Center for Food Safety, requested that the EPA update its use reports for 
glyphosate and provide more accurate estirnates of use and usage. 

The EPA Response: At various points in registration review, the EPA has provided estimates of 
agricultural usage for glyphosate. The following use reports were previously published in the 
glyphosate registration review docket: the 2008 Screening Level Estimates ofAgricultural Uses 
of the Case Glyphosate and the 2015 Updated Screening Level Usage Analysis (SLUA) Report 
for Glyphosate Case PC #s (103601, 103604, 103607, 103608, 103613, 417300). As part of this 
proposed interim registration review decision, the EPA is also providing updated agricultural and 
non-agricultural usage information, which are included in the Glyphosate: Response to 
Comments, Usage, and Benefits, also available in the public docket. A summary of all the current 
use sites for glyphosate along with current labeled applications rates and other application 
parameters are also available in the Joint Glyphosate Task Force's Use Summary Matrix, 
available in the glyphosate public docket. 

Comments on Glvphosate's Connection to Resistant Weeds:  

Many stakeholders (e.g., Beyond Pesticides, Center for Food Safety, Center for Biological 
Diversity) commented on glyphosate's connection to weed resistance, stating that widespread 
use of glyphosate has resulted in increased weed resistance, particularly in glyphosate-resistant 
crops. Commenters noted that there is potential for resistance to spread between herbicide 
resistant crops and related plants. Other stakeholders (e.g., Kansas Agribusiness Retailers 
Association, Almond Alliance of California, Iowa Com Growers Association) state that 
glyphosate is effective on weeds that are resistant to other herbicides and is still a useful tool for 
growers despite weed resistance issues. 

The EPA Response: Whenever a herbicide is used, there is a potential for that use to contribute 
to the evolution of herbicide resistance, particularly if the population of a weed species is 
subjected to repeated sublethal doses of herbicide. Weed resistance commonly occurs but despite 
resistance problerns, glyphosate remains an important weed management tool. Glyphosate is still 
effective on many weed species that have shown resistance to other herbicides. To combat weed 
resistance, EPA encourages tank-mixing herbicides, rotating different mechanisms of action, 
crop rotation, and the use of integrated pest management programs. To maintain some of the 
niost important benefits of glyphosate, growers must use herbicides responsibly as part of an 
integrated weed control strategy and be proactive in employing good weed resistance 
management practices. 

Herbicide resistance can occur through pollen-mediated gene flow from resistant crops to weedy 
relatives. Additionally, glyphosate-resistant biotypes of some weeds can rapidly disperse through 
pollen-mediated gene flow. The United States Department of Agriculture's Animal and Plant 
Health Inspection Service (USDA-APHIS) regulates the planting, importation, or transportation 
of genetically engineered plant crops under the Plant Protection Act. Most genetically engineered 
plants are "regulated articles" and must receive prior approval from APHIS before introduction. 
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Helping to educate growers on how to manage weed resistance is a top priority for the agency. 
The EPA is proposing to require herbicide resistance management labeling as part of this 
Proposed Interim Registration Review Decision (see section IV of this document). The EPA has 
also published two Pesticide Registration Notices (PRNs) which address pest resistance 
management. PRN 2017-17  promotes mechanism of action labeling by pesticide registrants. PRN 
2017-28  provides specific guidance for managing herbicide resistance, including labeling, 
education, training, and stewardship strategies for pesticide manufacturers, producers, 
formulators, states, grower groups, growers, and other interested stakeholders. 

Comments from Mass Mail Campaigns:  

The EPA received comments from nine mass mail campaigns. Two mass mail campaigns were 
organized by Bayer Crop Science and an unidentified organization and included comments from 
farmers, agricultural professionals, and general consumers urging the EPA to keep glyphosate 
accessible. Seven mass mail campaigns came from the following environmental non-
governmental organizations: Friends of the Earth, Center for Food Safety, Environmental Action, 
Pesticide Action Network, Organics Consumer Association, Center for Biological Diversity, and 
an unidentified organization. These seven campaigns urged the EPA to restrict glyphosate, 
protect the monarch butterfly, and/or reconsider its cancer conclusion. 

The EPA Response: The agency has conducted comprehensive hurnan health and ecological 
risk assessments for glyphosate and has not received any information from public comments that 
would warrant revising the conclusions of its risk assessments. The EPA did not identify any 
risks of concern for humans from exposure to glyphosate. In addition, the agency determined 
glyphosate is not likely to be carcinogenic to humans. The EPA has identified risks primarily 
from spray drift for non-target organisms. The agency has weighed the risks and benefits of 
glyphosate use as part of its proposed interim registration review decision. In general, the 
benefits that glyphosate confers to growers outweighs the geographically limited risks to non-
target organisms. It is important to balance the needs of weed rnanagement with protections for 
non-target organisms and the agency is proposing risk mitigation measures to manage off-target 
spray drift and promote weed resistance management. Further information on the EPA's 
proposed interim decision and the agency's rationale is described in Section IV of this document. 

Comments from USDA's Office of Pest Management Policy:  

In its comments to the glyphosate registration review docket, USDA submitted information on 
the benefits of glyphosate, and fumished information on the non-agrieultural uses of glyphosate, 
particularly in non-food tree crops, aquatic areas, and pasture/natural lands. 

The EPA Response: The agency thanks USDA for its comments and especially appreciates the 
information on use of glyphosate in non-agricultural areas, as that information is not readily 

Guidance for Pesticide Registrants on Pesticide Resistance Management Labeling.  hrtps:':www.epa.gov pesticide-
--  '  --.!idark:e-pc,ticide-re2iNtrants-pesticide-resistance-managernerit  

Guidance fbr Herbicide-Resistance Management, Labeling. Education. Training, and Stewardship. 
prn-2017-2-zuidance-herbicide-resistance-mannement-labeling- 
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available. The benefits and information on application rate, timing, and typical practices for non-
agricultural uses have been considered as part of this Proposed Interim Registration Review 
Decision. 

II. 	USE AND USAGE 

Glyphosate is a broad-spectrum, systemic glycine herbicide which inhibits the enzyme 
enolypyruvyl shikimate-3-phosphate (EPSP) synthase in plants and inhibits aromatic amino acid 
synthesis. It is the only herbicide in the Weed Science Society of America's (WSSA) group 9 
class and it has a unique mode of action. Glyphosate is formulated as ready-to-use solution, 
water-dispersible granules, soluble concentrate, emulsifiable concentrate, flowable concentrate, 
water soluble packaging, pressurized liquid, pellets/tablets, and tree injection shells. It can be 
applied as a pre-emergent, post-emergent, or as a pre-harvest application to the crop to treat a 
variety of emerged grass and broadleaf weeds. In a few crops (ex. sugarcane), glyphosate is used 
as a plant growth regulator. 

Glyphosate is registered for use in a wide array of both agricultural and non-agricultural settings. 
Agricultural uses include stone and pome fruits, citrus fruits, berries, nuts, vegetables, legumes, 
cereal grains, and other field crops. Glyphosate is also registered for use on glyphosate-resistant 
(transgenic) crops such as corn, soybean, cotton, canola, sugar beets, and alfalfa. Registered non-
agricultural uses include: tree injections, residential spot treatments, aquatic areas, forests, rights 
of ways, recreational turf, ornamentals, non-food tree crops, and Conservation Reserve Program 
land. 

Application methods vary for glyphosate and include aircraft, various ground equipment, and 
various handheld equipment. Application types include: aerial spray, ground boom spray, strip 
treatment, band treatment, broadcast spray, spot treatment, tree injection, stump treatment, and 
wipe-on/wiper treatments. The maximum single application rate on labels is up to 8 pounds acid 
equivalent per acre (lb ae/A) (acid equivalents or ae are used to assess the different acid and salt 
forms of glyphosate) for the following uses: pastures, non-food tree crops, forestry, aquatic 
areas, and non-crop. However, for agricultural row crop uses, maximurn single application rates 
are 1.55 lb ae/A for aerial applications and 3.75 lb ae/A for ground applications. Maximum 
annual application rates are generally 6 to 8 lbs ae/A. 

The EPA completed a new usage analysis for glyphosate by analyzing agricultural market 
research data from 2012 to 2016. Approximately 281 million pounds of glyphosate was applied 
to 298 million acres annually in agricultural settings. Most glyphosate was applied to soybean 
(approximately 117.4 million lbs applied annually), corn (approximately 94.9 million lbs applied 
annually), and cotton (approximately 20 million lbs applied annually). Many citrus fruits (e.g., 
grapefruit, oranges, lemons), field crops (e.g., soybean, corn, cotton), and tree nuts (e.g., 
almonds, walnuts, pistachios) have the highest percentage of their acres treated with glyphosate. 

Approximately 24 million pounds of glyphosate are applied to non-agricultural sites annually, on 
average. The majority of non-agricultural use is for the homeowner market (approximately 5 
million lbs applied annually), turf (approximately 4.9 million lbs applied annually), forestry 
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(approximately 3.6 million lbs applied annually), and roadways (approximately 3.3 million lbs 
applied annually). 

III. SCIENTIFIC ASSESSMENTS 

A. Human Health Risks 

A summary of the agency's human health risk assessment is presented below. The agency used 
the most current science policies and risk assessment methodologies to prepare a risk assessment 
in support of the registration review of glyphosate. For additional details on the human health 
assessment for glyphosate, see the Glyphosate Draft Hutnan Health Risk Assessment for 
Registration Review, which is available in the public docket. 

1. Risk Summary 

The EPA thoroughly assessed risks to humans frorn exposure to glyphosate from all uses and all 
routes of exposure and did not identify any risks of concern. Both non-cancer and cancer effects 
were evaluated for glyphosate and its metabolites, aminomethyl phosphonic acid (AMPA) and 
N-acetyl-glyphosate. The different components of the EPA's human health risk assessment are 
described below. 

Cancer Assessment 

The EPA convened a FIFRA SAP meeting in December 2016 to consult on the carcinogenic 
potential of glyphosate. Recommendations from the Scientific Advisory Panel meeting were 
published in March 2017. The EPA revised its cancer assessment based on comments received 
from the SAP and responded to the SAP in the Response to the Final Report of the Federal 
Insecticide, Fungicide, and Rodenticide Act Scientific Advisory Panel (FIFRA SAP) on the 
Evaluation of the Human Carcinogenic Potential of Glyphosate. The EPA's final cancer 
conclusion and its rationale for reaching this conclusion is described in the Revised Glyphosate 
Issue Paper: Evaluation of Carcinogenic Potential. The EPA's final cancer assessment includes 
the newly published analysis of glyphosate use and cancer incidence in the Agricultural Health 
Study (AHS). The AHS study is a long-term epidemiological study of over 54 thousand pesticide 
applicators to investigate the association between pesticide exposures and incidence of various 
types of cancer and non-cancer outcomes. The EPA's review of the AHS study is described in 
the Summary Review of Recent Analysis of Glyphosate Use and Cancer Incidence in the 
Agricultural Health Study. The agency has determined that glyphosate is not likely to be 
carcinogenic to humans and therefore a quantitative cancer assessment was not conducted. 

All docurnents relating to the cancer evaluation for glyphosate are published in the public • 
registration review docket for glyphosate (EPA-HQ-OPP-2009-0361). The deliberations of the 
glyphosate FIFRA SAP meeting, including agenda, meeting notes, SAP recommendations, the 
EPA's presentation to the FIFRA SAP, and other supporting documents are published in the 
glyphosate FIFRA SAP docket (EPA-HQ-OPP-2016-0385) at ‘vww.reeulations.eov. 
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The Agency has received a September 27, 2018 petition from the Environmental Working 
Group, Ben & Jerry's I lomemade, Inc., Happy Family Organics, MegaFood, MOM's Organic 
Market, National Co+op Grocers, Nature's Path Foods Inc., One Degree Organic Foods USA, 
Inc., and Stonyfield Farms, Inc. requesting that the agency reduce the tolerance of the pesticide 
glyphosate in or on oats and modify labels to explicitly prohibit preharvest use on oats. The 
agency is still reviewing this petition and has issued a Federal Register Notice of Filing for 
public comment in docket EPA-HQ-OPP-2019-0066. The petition references EPA's cancer 
evaluation and includes the following arguments: 

1) EPA's tolerance for oats is not adequately protective of children, due to the widespread 
use of glyphosate and a lack of glyphosate residue monitoring data. The petitioners 
subrnit results of residue testing from the EWG of glyphosate levels in various granola, 
instant oat, breakfast cereal, and snack commodities as evidence of this assertion. 

2) Glyphosate is a possible carcinogen according to the International Agency for Research 
on Cancer (IARC), who classified glyphosate as "probably carcinogenic to humans" in 
2015. 

3) Human studies demonstrate a likely link between glyphosate exposure and non-Hodgkin 
lymphoma. 

4) Animal models, when viewed in total, suggest glyphosate is a rodent carcinogen. 
5) Analyses of glyphosate animal studies by the European Food Safety Authority and the 

European Chemicals Agency were flawed, and the incidence of tumors is higher than 
reported. 

6) Petitioners point to cornrnents sent from the Office of Research and Development, which 
were sent to the Office of Pesticide Programs (OPP) while the agency's cancer evaluation 
was being drafted in 2015, as a line of evidence, contending that OPP should have been 
more circumspect about rejecting 1ARC's cancer conclusion. 

7) EWG calculated its own cancer risk level and proposed that the level protective of 
children's health is 0.01 milligrams of glyphosate per day. The petitioners contend that 
EPA's dietary risk assessment is not adequately protective of children. 

Since this petition was submitted outside of the public comment period for the human health and 
ecological risk assessments, which closed on April 30, 2018, EPA has not considered it as a 
public comment in the preparation this Proposed Interirn Registration Review Decision. EPA 
will respond to this petition concurrent with the development of its Interim Registration Review 
Decision for glyphosate. The risk findings described herein reflect the conclusions of EPA's 
December 12, 2017 human health risk assessment. 

Dietary (Food + Water) Risks 

An acute dietary assessment was not completed because an acute reference dose could not be 
established due to the absence of observable adverse effects seen in acute studies. A cancer 
dietary assessment was not conducted because glyphosate is classified as not likely to be 
carcinogenic to humans. 
Long-term toxicity studies in mice, rats, and dogs demonstrate that glyphosate is of very low 
toxicity following repeated oral exposure. Rabbits were the most sensitive species tested and the 
endpoint chosen for chronic dietary assessment was based on diarrhea and few/no feces. A 
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conservative chronic dietary risk assessment was conducted assuming tolerance-level residues, 
modeled drinking water estimates from direct application to water scenarios, 100% crop treated 
assumptions, and default modeling parameters. The resulting chronic dietary risk estimates were 
not of concern. Children 1-2 years old were the rnost highly exposed population subgroup 
(chronic population adjusted dose [cPAD] = 23%, where a cPAD above 100% exceeds the 
agency's level of concern). 

Breast Milk Analysis 

In response to concerns from certain segrnents of the public related to the potential presence of 
glyphosate in human breast milk, the EPA analyzed human breast milk samples collected by the 
National Children's Study for residues of glyphosate and glyphosate metabolites (N-acetyl-
glyphosate and AMPA). A total of 39 samples from 39 mothers were analyzed. Glyphosate and 
its metabolites were not detected in human breast milk samples. For additional details on the 
EPA's breast rnilk analysis and methodology, please view the following documents in the 
glyphosate registration review docket: 

• Analysis of Human Milk for Mcurred Residues of Glyphosate and its Metabolites. ACB 
Project #B14-16—Updatedfrom Report Dated September 18, 2015 (dated April 26, 
2016) 

• Analytical Method for the Determination of N-Acetylglyphosate and Other Analytes in 
Various Animal Matrices Using LC/MS/MS (undated) 

The results of the EPA's breast milk analysis is consistent with the scientific literature for 
glyphosate, which indicates that glyphosate does not bioaccumulate in the hurnan body. 

Residential Handler Risks 

The EPA considered the potential for short-term dermal and inhalation exposures to homeowners 
who mix and apply products containing glyphosate (residential handlers). A quantitative 
residential handler assessment was not completed due to lack of toxicity from short- and 
intermediate-term dermal and inhalation routes of exposure. Residential handler risks are not 
anticipated from currently registered uses of glyphosate. 

Residential Post-Application Risks 

Post-application dermal and inhalation assessments were not quantitatively assessed due to lack 
of toxicity. However, a short- and intermediate-term post-application incidental oral exposure 
assessment was conducted to assess potential risk from two scenarios: 1) for hand-to-mouth 
behavior on treated lawns and 2) for swimmers via short-term post-application incidental oral 
exposure to glyphosate from the aquatic use. Post-application incidental oral risk estimates for 
the turf use were not of concern, with Margins of Exposure (MOEs) ranging front 640 to 
290,000, where MOEs below 100 are of concern. Post-application swimmer risk estimates for 
the aquatic use were not of concern (MOEs range from 210,000 to 2,200,000, where MOEs 
below 100 are of concern). Therefore, residential post-application risks are not anticipated from 
currently registered uses of glyphosate. 
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Non-Occupational Bystander Spray Dr09 Risks 

The EPA assessed the potential for risk to non-occupational bystanders from off-target 
movement of glyphosate via spray drift, to protect from indirect exposure (e.g., children playing 
on lawns where residues have deposited next to treated fields). Since glyphosate is registered for 
use on turf, it was considered whether the existing turf post-application assessment was 
protective of bystander exposure via spray drift. If the maximum application rate on crops 
adjusted by the amount of drift expected is less than or equal to existing turf application rates, the 
existing turf assessment is considered protective of spray drift exposure. The currently registered 
maximum single agricultural application rate for glyphosate is 8 lbs ae/A (for use on pastures, 
forestry, non-food tree crops, etc.). The highest fraction of spray drift for any application method 
immediately adjacent to a treated field results in a deposition fraction of 0.26 of the application 
rate (from AgDrift modeling). The maximum application rate adjusted by the 0.26 adjustment 
factor for drift (8 lb ae/A x 0.26 lb ae/A=2.08 lb ae/A) is less than the assessed maximurn direct 
spray residential turf application rate (10.5 lb ae/A). Therefore, the turf post-application 
assessment is protective for any potential bystander spray drift exposure, and a quantitative spray 
drift assessment for glyphosate was not required. Therefore, non-occupational bystander spray 
drift risks are not of concern for glyphosate. 

Aggregate Risks 

Aggregate risk assessment considers exposure from food, drinking water, and residential 
exposures combined. The EPA conducted short-term (food, water, residential) and chronic (food 
and water) aggregate risk assessments. Acute and cancer aggregate risk assessrnents were not 
conducted since an appropriate endpoint attributable to a single dose was not identified for the 
general U.S. population or any population subgroup and glyphosate is classified as not likely to 
be carcinogenic to humans, respectively. An intermediate-term assessment was not conducted 
since the short-term assessment is protective of intermediate-term exposure (the endpoints for 
these durations are identical). Short-term aggregate risks were not of concern (MOE for children 
= 260, MOE for adults = 1,300, where MOEs below 100 are of concern). The MOE for children 
represents exposure from chronic dietary (food and water) and incidental oral ingestion exposure 
from turf use, which was the highest exposure scenario. The MOE for adults represents chronic 
dietary exposure (food and water) and incidental oral ingestion exposure resulting from aquatic 
use, the highest exposure scenario. 

Chronic aggregate risks were also not of concern. Chronic aggregate exposure is from dietary 
(food and water) exposure only, based on the use pattern, and are the same as the chronic dietary 
risk estimates (<23% cPAD, see dietary section). 

Cumulative Risks 

The EPA has not made a comrnon mechanism of toxicity to humans finding as to glyphosate and 
any other substance and it does not appear to produce a toxic metabolite produced by other 
substances. Therefore, the EPA did not assess cumulative risks for this assessment. 
Occupalional Risks 
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A quantitative occupational exposure assessment was not conducted due to lack of toxicity via 
the occupational handler and post-application dermal and inhalation routes of exposure. 
Therefore, occupational risks frorn currently registered uses of glyphosate are not of concern. 

The current restricted entry interval (REI) on the labels is 12 hours or 4 hours, depending on the 
glyphosate formulation. The current human health risk assessment supports a 4 hour REI for 
glyphosate the active ingredient, but the different glyphosate formulations were not assessed. 
According to PRN 95-3: Reduction of Worker Protection Standard (WPS) Interim Restricted 
Entry Intervals (REIs) for Certain Low Risk Pesticides, certain glyphosate formulations may 
qualify for a reduced 4 hour RE1. Glyphosate registrants may use the existing label amendment 
process to request a reduction in the existing 12 hour REI to a 4 hour REI on the label, on a 
formulation by formulation basis. 

2. Human incidents and Epidemiological Analysis 

The EPA conducted an extended incident search for glyphosate human health incidents in 
February 2014. Five pesticide incident data sources were reviewed: Office of Pesticide Programs 
Incident Data System (IDS; 2008-2012), National Pesticide Inforrnation Center (NPIC; 2007-
2013), California's Pesticide Incident Surveillance Program (PISP; 2005-2010), National 
Institute of Occupational Safety and Health's Sentinel Event Notification Systern for 
Occupational Risks (NIOSH/SENSOR; 1998-2009), and the American Association of Poison 
Control Centers (AAPCC; 2001-2012). Thousands of glyphosate incidents were reported but 
most reported incidents were rninor in severity. The high number of reported incidents across the 
databases is likely a result of glyphosate being among the rnost widely used pesticides by 
volume. Health effects reported in the incident databases include dermal, ocular, and respiratory 
symptoms and effects are generally rnild and resolve rapidly. Data frorn IDS and NPIC suggest 
that homeowner mixing/loading/applying (usually due to human error and container leaks of 
glyphosate products) are responsible for almost half of reported incidents. Data from SENSOR-
Pesticides are consistent with IDS and NPIC and show that glyphosate application results in the 
most reported incidents. Occupational handling of equipment is responsible for most incidents in 
California's PISP database due to equipment leaks and malfunction. Across SENSOR, IDS, and 
NPIC, children's exposure was due to post-application exposure, accidental ingestion, and 
tampering with the product. 

The medical-case literature was reviewed, and most accidental ingestion of glyphosate 
formulations result in mild symptoms. Intentional ingestions caused moderate to severe 
symptoms and involved rnultiple organ systems. 

The epidemiological literature was also reviewed but most studies were hypothesis-generating in 
nature. The EPA found there was insufficient evidence to conclude that glyphosate plays a role 
in any human diseases. The agency will continue to monitor the incident information. Additional 
analyses will be conducted if ongoing human incident monitoring indicates a concern. 

An updated incident search was conducted in the IDS on October 26, 2018 for new human health 
incidents. Frorn January 1, 2014 to October 25, 2018, 249 incidents were reported in the Main 
IDS involving glyphosate. Of these, there were 3 deaths, 24 incidents were classified as major 
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severity, 216 incidents were classified as moderate severity, 5 incidents were classified as minor 
severity, and I incident had no or unknown effects. Of the three reported deaths, two were 
suicides and one was described as a "Roundup overdose." From January 1, 2014 to October 25, 
2018, 3,123 incidents were reported to Aggregate IDS involving glyphosate; most were 
classified as minor severity and the rest had no effects or unknown effects. 

For more information on reported human incidents, see the Glyphosate: Tier II Incident Report, 
available in the in the public docket for glyphosate. 

3. Tolerances 

Tolerances are established for residues of glyphosate inion numerous plant commodities in 40 
CFR § 180.364. Glyphosate tolerances range from 0.2 to 400 ppm. The EPA evaluated the 
glyphosate residue chemistry database to determine if the established tolerances conform to 
current practices and to determine whether updates were necessary for current crop 
group/subgroup definitions. The EPA intends to establish new tolerances for various vegetable 
and fruit groups and subgroups, as listed in Table 1. Upon establishment of these new crop group 
tolerances, EPA intends to remove the following individual tolerances, since they will no longer 
be needed: acerola; aloe vera; ambarella; asparagus; atemoya; avocado; bamboo, shoots; banana: 
biriba; breadfruit; cactus, fruit; cactus, pads; canistel; cherimoya; custard apple; date, dried fruit; 
durian; feijoa; fig; fruit, stone, group 12; guava; Hama; imbe; imbu; jaboticaba; jackfruit; longan; 
lychee; mamey apple; mango; mangosteen; marmaladebox; noni; nut, tree, group 14; olive; palm 
heart; papaya; papaya, mountain; passionfruit; pawpaw; persimmon; pineapple; pistachio; 
pomegranate; pulasan; rambutan; rose apple; sapodilla; sapote, black; sapote, mamey; sapote, 
white; soursop; Spanish lime; star apple; starfruit; sugar apple; Surinam cherry; tamarind; 
vegetable, leafy, brassica, group 5; vegetable, leafy, except brassica, group 4; watercress, upland; 
and wax jambu. 

Table 1. Proposed Changes to the Tolerance Levels or Commodity Definitions for Glyphosate. 
Current Proposed Change 

Comment 
Commodity 

Tolerance 
(ppm) 

Commodity 
Tolerance 

(ppm) 
Soybean, forage 100.0 Soybean, forage 100 

change in number of 
significant figures 

Soybean, hay 200.0 Soybean, hay 200 
Soybean, hulls 120.0 Soybean, hulls 120 
Soybean, seed 20.0 Soybean, seed 10 
Fruit, stone, group 12 0.2 Fruit, stone, group 12-12 0.1  update to the current 

crop group definitions: 
coconut was excluded 
front the tree nut crop 
group tolerances as the 

residues were not within 
5x (coconut tolerance at 

0.1 ppm) 

Nut, tree, group 14 1.0 Nut, tree, group 14-12 (except coconut) 1.0 

Vegetable, leafy, 
except brassica, group 
4 

0.2 
iVe etable, leafy, group 4-16 

0.2 
update to the current 

crop group definitions 
Vegetable, leafy, 
brassica, group 5 

0.2 
Vegetable, Brassiat, head and stem, group 5-16 

0.2 
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Table 1. Proposed Changes to the Tolerance Levels or Commodity Definitions for Glyphosate. 
Current Proposed Change 

Comment 
Commodity Tolerance 

(PPm) 
Commodity Tolerance 

(PPm) 

Several 

0.2-0.5-- Vegetable, stalk and stem, subgroup 22A 0.5 
0.2 Vegetable, leaf petiole, subgroup 22B 0.2 

0.2 Fruit, tropical and subtropical, edible peel, 
group 23 

0.2 

0.2 Fruit, tropical and subtropical, small fruit, 
inedible peel, group 24A 

0.2 

0.2 Fruit, tropical and subtropical, medium to large 
fruit, smooth, inedible peel, group 24B 

0.2 

0.2 Fruit, tropical and subtropical, large fruit, rough 
or hairy, inedible peel, group 24C 

0.2 

0.2 Fruit, tropical and subtropical, vine, inedible 
peel, group 24E 

0.2 

In accordance with FFDCA, the Agency will be conducting rulemaking to irnplement any 
tolerance changes identified for glyphosate. 

4. Human Health Data Needs 

No human health data needs have been identified for glyphosate. The human health data required 
as part of the registration review DCI has been satisfied. 

B. Ecological Risks 

A summary of the agency's ecological risk assessment is presented below. The agency used the 
most current science policies and risk assessment methodologies to prepare a risk assessment in 
support of the registration review of glyphosate. For additional details on the ecological 
assessment for glyphosate, see the Registration Review—Preliminary Ecological Risk 
Assessment for Glyphosate and Its Salts, which is available in the public docket. 

The EPA is currently working with its federal partners and other stakeholders to irnplement an 
interim approach for assessing potential risk to listed species and their designated critical 
habitats. Once the scientific methods necessary to complete risk assessments for listed species 
and their designated critical habitats are finalized, the agency will complete its endangered 
species assessment for glyphosate. See Appendix D for more details. As such, potential risks for 
non-listed species only are described below. See section III.0 of this document for additional risk 
characterization. 

1. Risk Summary 

Terrestrial Risks 

To assess risk to mammals, birds, terrestrial invertebrates, and terrestrial plants, the EPA 
reviewed both registrant-submitted studies and studies from the open literature. When available, 
formulation-specific data were also considered in addition to data on glyphosate alone. 
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Mammals 

Acute risks to mammals are expected to be low for technical grade glyphosate. Acute risk 
quotients (RQs) were not calculated for mammals because the lethal dose sufficient to kill 50% 
of a population (LD5o) is greater than the highest concentrations tested (up to 4,800 milligrams 
acid equivalent per kilogram of bodyweight [mg ae/kg-bw]) in the available acute oral toxicity 
study. Estimated Environmental Concentrations (EEC)s for all uses except spot treatment are 
below the highest concentration tested in the available acute oral and acute dietary studies. 
However, the application rate for spot treatments is adjusted to a per acre basis and 
conservatively assumes that the entire area is treated at that high rate. 

In addition to toxicity studies with technical grade glyphosate, acute dose-based toxicity studies 
were available for various formulations. RQs exceeded the level of concern (LOC) of 0.5 for one 
formulation (11.4% glyphosate; acute RQs < 2.1) for labeled use on broadcast brush at a rate of 
7.2 lb ae/A. Data for most formulations showed LD50 values greater than the highest dose tested. 

Chronic dietary-based RQs for technical grade glyphosate did not exceed the LOC for any use 
patterns, except spot treatment (RQs < 1.92, where the LOC-1). However, chronic dose-based 
RQs did exceed the LOC for the following scenarios: 

i. 	application to sugarcane at rates of 2.25 lb ae/A and above (RQ=1.02), 
application to most conventional crops by ground at rates of 3.75 lb ae/A and above (RQ 
< 1.21), 
application to Roundup-ready crops at the maximum annual rate of 6 lb ae/A (RQs 
<1.11), 

iv. application to tree crops at a rate of 8 lb ae/A (RQs < 1.03), 
v. application to food trees and vine, berry, and small fruits at the maximum annual rate of 8 

lb ae/A (RQs 
vi. application to forestry, pastures, non-crops areas at a rate of 8 lb ae/A (RQs < 2.04), 

vii. application as spot treatments assuming a rate of 40 lb ae/A (RQs < 10.2). 

N4ost chronic dose-based risk exceedances are slightly above the LOC, except for residential spot 
treatments. The application rate for spot treatment conservatively assumes that the entire acre is 
treated at a high rate of 40 lb ae/A. Potential risk to mammals from spot treatment use should be 
limited to residential areas and limited in area. 

Birds. Reptiles, and Terrestrial-Phase Amphibians 

Potential acute risks to birds from exposure to technical grade glyphosate are likely to be nearer 
to the level of concern at application rates lower than 8 lb ae/A. There were no mortalities in any 
of the acute oral or acute dietary avian studies with technical glyphosate (LD50 values >3,196.3 
mg ae/kg-bw and >4,971 mg ae/kg-diet, respectively). Since definitive LD or LC5o values were 
not determined, RQs were not calculated. EECs for all uses except spot treatment are below the 
highest concentration tested in the available acute oral and acute dietary studies. However, the 
application rate for spot treatments is adjusted to a per acre basis and conservatively assumes that 
the entire area is treated at that high rate. 
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Regarding the acute toxicity of glyphosate formulations, RQs exceeded the LOC of 0.5 for one 
formulation (68.5% glyphosate monoatnmonium salt; acute RQs < 1.26, based on an LDso value 
of 1,131 mg ae/kg-bw for bobwhite quail). Acute avian studies were available for the degradate 
AMPA and data show it is no more toxic than the parent glyphosate. 

Chronic avian RQs were not calculated because the most sensitive endpoint in the avian 
reproduction study resulted in a non-definitive NOAEC. However, EECs for multiple uses are 
greater than the lowest concentration tested in the mallard study where effects on body weight 
were observed (NOAEC <501 mg ae/kg; MRID 48876602). To further characterize the potential 
for chronic risk from exposure to glyphosate, RQs were calculated using the non-definitive 
NOAEC from the avian reproduction study with the bobwhite quail where no effects were 
observed at the highest concentration tested, 830 mg ae/kg-diet. The following scenarios exceed 
the LOC of I: 

application to most conventional crops at the maximum single aerial rate (1.55 lb ae/A), 
the maximum single ground rate (3.75 lb ae/A), or above, 
application to Roundup ready crops by ground at the maximum single rate of 3.75 lb ae/A 
or above, 
application to sugarcane at rates of 2.25 lb ae/A or above, 

iv. application to tree crops at rates of 8 lb ae/A, 
v. application to food trees and vine, berry, and small fruits at 8 lb ae/A, and 

vi* 	application to forestry, pasture, and non-crop areas at a rate of 8 lb ae/A. 

RQs for the scenarios above were marginal (RQs ranged from approximately 1 to < 2.5). Given 
that there were no reported effects up to the highest concentration tested in the bobwhite quail 
avian reproduction study, these RQs may be conservative for most uses, but to a lesser extent for 
use on forests, pastures, and non-crop areas. Application as spot treatment at a rate of 40 lb ae/A 
resulted in higher risk exceedances, but this scenario was conservatively assessed (RQ < 11.6). 
Evidence frorn multiple studies suggest that exposure to glyphosate may result in decreases in 
body weight, but reproductive parameters such as number of eggs laid, embryo viability, and 
eggshell thickness may not be impacted. 

Terrestrial Invertebrates (honeybees) 

Potential risk to terrestrial invertebrates is uncertain, as acute contact and oral honeybee LDso 
values are greater than the highest doses tested (103 tig ai/bee for contact, 182 tlg ai/bee for oral 
exposure). Application rates higher than 5.7 lb ae/A exceed the highest tested oral 
concentrations. Risks to individual bees at application rates lower than 5.7 lb ae/A are expected 
to be low, but risks are uncertain at rates above 5.7 lb ae/A. 

In a colony-level study, no adverse effects were reported based on exposure to residues from an 
application at a rate of 1.92 lb ae/A. 

Data are available for other types of terrestrial invertebrates (predatory mites, earthworrns, 
parasitic wasps) where no effects are reported up to the highest dose tested. The most sensitive 
endpoint was for predatory mite, and data suggest possible effects up to 69 ft from the edge of 
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the field for an application rate at 8 lb ae/A, and 16 ft from the edge of the field for an 
application rate at 3.75 lb ae/A. 

Additional data may be necessary to fully evaluate risks to non-target terrestrial invertebrates, 
especially pollinators. Although the EPA identified the need for certain data to evaluate potential 
effects on pollinators when initially scoping the registration review for glyphosate, the problem 
formulation and registration review DCI for glyphosate, were both issued prior to the EPA's 
issuance of the June 2014 Guidance for Assessing Pesticide Risks to Bees9. This 2014 guidance 
lists additional pollinator studies that were not included in the glyphosate registration review 
DCI. Therefore, the EPA is currently determining whether additional pollinator data are needed 
for glyphosate. If the agency determines that additional pollinator exposure and effects data are 
necessary to help make a final registration review decision for glyphosate, then the EPA will 
issue a DCI to obtain these data. The pollinator studies that could be required for glyphosate are 
listed in Table 2 below. 

Table 2. Potential Pollinator Data Re uirements for Glvnhosate 
Guideline # Study 

Tier 1 
850.3020 Acute contact toxicity study with adult honey bees 
850.3030 Honey bee toxicity of residues on foliage 
Non-Guideline (OECD 213) Honey bee adult acute oral toxicity 
Non-Guideline (OECD 237) Honey bee larvae acute oral toxicity 
Non-Guideline Honey bee adult chronic oral toxicity 
Non-Guideline Honey bee larvae chronic oral toxicity 

Tier 2t  
Non-Guideline Field trial of residues in pollen and nectar 
Non-Guideline (OECD 75) Semi-field testing for pollinators 

Tier 3t  
850.3040 Full-Field testing for pollinators 

t  The need for higher tier tests for pollinators will be determined based upon the results of lower tiered tests and/or 
other lines of evidence and the need for a refined pollinator risk assessment. 

Terrestrial Plants 

Exposure to glyphosate may impact non-target terrestrial plants. Risks from runoff due to 
glyphosate applications are anticipated to be low. Runoff estimated environmental 
concentrations were lower than the no observable adverse effect level for plants (based on 
seedling emergence data). 

Potential risks to terrestrial plants are primarily from spray drift. Based on vegetative vigor data, 
dicots are generally more sensitive to glyphosate than rnonocots. The most sensitive species 
tested was cucumber, based on vegetative vigor data for a glyphosate formulation where 
phytotoxicity was observed (leaf discoloration). A spray drift analysis was completed for both 
ground and aerial application of glyphosate at various application rates up to 8 lb ae/A, assuming 

9  hup: vi.‘%%%2.epa.gov  sites production tiles 2014- 
06 documents pollinator risk assessment vidance 06 19 14,pdf 
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default droplet size parameters. Fine to mediurn droplets were assessed for aerial application and 
very fine to fine droplets were assessed for ground application (based on the American Society 
of Agricultural and Biological Engineers {ASABE] droplet size classification standard). Results 
for the most sensitive species tested, cucumber, are presented in Table 3. 

Given its importance as a critical food resource for the monarch butterfly, the agency also 
completed a spray drift analysis for common milkweed. Reported toxicity endpoints in the 
literature for common rnilkweed are similar to the vegetative vigor endpoints for cucumber, the 
most sensitive species tested (IC25 for cucumber is 0.074 lb ae/A; IC25 for common milkweed is 
0.126 lb ae/A). Distances from the edge of the field to be below toxicity threshold (i.e., buffer 
distances) for both cucumber and milkweed are listed in Table 3. 

Table 3. Results of spray drift assessment for terrestrial plants for both aerial and ground 
application of glyphosate at various application rates 

Application rate (lb ae/A), 
assuming 1 application at 
each rate 

Distance from the edge of 
the field to be below 
toxicity threshold for 
most sensitive species 
tested (cucumber) 

Distance from the 
edge of the field to be 
below toxicity 
threshold for the 
common milkweed 

Spray method 

1.55 190 118 Aerial (fine to medium 
droplets) 2.25 282 171 

3.75 466 279 
8 >1,000 620 

1.55 52 33 Ground (very fine to fine 
droplets) 2.15 79 46 

3.75 128 75 
8 253 157 

Ground applications result in less spray drift than aerial applications in general. For the most 
sensitive species, cucumber, applications at 8 lb ae/A result in buffer distances of 253 ft for 
ground application and over 1,000 ft for aerial application. Applications at rates of 3.75 lb ae/A 
result in much lower buffer distances (128 ft for ground application and 466 ft for aerial 
application). 

Aquatic Risky 

To assess potential risk to aquatic organisms, the EPA reviewed both registrant-submitted studies 
and open literature studies. The EPA also assessed risk from exposure to technical grade 
glyphosate and for formulated glyphosate, including forrnulations containing polyoxyethylene 
tallow amine (POEA). While POEA is not used in glyphosate formulations labeled for aquatic 
use sites, terrestrial formulations may still contain POEA and may contribute to exposure via 
runoff. Risk from runoff and spray drift were assessed. Exposure from both terrestrial and 
aquatic applications were considered. 

Data on the degradate aminomethylphosphonic acid (AMPA) were available for fish and aquatic 
invertebrates and were reviewed as part of the aquatic assessment. Based on existing data, 
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AMPA appears to be less acutely toxic to aquatic organisms than the parent glyphosate and the 
existing aquatic assessment is considered protective for exposure to AMPA. 

Fish, Aquatic Invertebrates, and Aquatic-Phase Amphibians 

Risks to fish, aquatic invertebrates, and aquatic-phase amphibians did not exceed the LOC for 
exposure to glyphosate alone (acute RQs < 0.01, where the acute LOC = 0.5; chronic RQs < 
0.12, where the chronic LOC = 1). Risks are also likely to be low for exposure to formulations 
containing POEA (acute RQs < 0.07). Formulations that do not contain POEA similarly did not 
show risks of concern (acute RQs < 0.01). 

Aquatic Vascular and Non-Vascular Plants 

Risks to aquatic plants did not exceed the level of concern for exposure to glyphosate alone 
(acute RQs < 0.17, where the LOC-1). Risks are likely to be low for exposure to formulations 
containing POEA via terrestrial applications (acute RQs < 0.68). Risks exceed the level of 
concern for exposure to formulations without POEA for applications to aquatic environments 
(acute RQs < 2.6). This is not surprising, given that some glyphosate formulations are tailored to 
treat aquatic weeds. 

Evaluation of risk to terrestrial plants from exposure to spray drift via glyphosate formulations is 
described in the terrestrial plant section, and the calculated distances off-field to be below 
toxicity threshold would apply to emergent aquatic vegetation as well as terrestrial plants. For 
emergent aquatic vascular plants, there is potential for risk from exposure to spray drift from 
terrestrial uses (distance from the edge of the field to below toxicity threshold is over 1,000 ft, 
for application rates at 8 lb ae/A, see table 2). 

2. Ecological Incidents 

A review of the Ecological Incident Information System (EIIS) and the Avian Monitoring 
Inforrnation System (AIMS) was conducted on February 21, 2014. A search of the Office of 
Pesticide Incident Data system (IDS) for aggregated incidents (i.e., registrant-reported incidents) 
was conducted on February 27, 2014. Incidents in EIIS are classified as "possible," "probable," 
and "highly probable." Incidents in AIMS are classified as "possible," "probable," "likely," 
"highly likely," and "certain." The majority of the glyphosate incidents are for terrestrial plants, 
fewer incidents were reported for terrestrial and aquatic wildlife. 

Terrestrial plant incidents 

Plant incidents for glyphosate and its various salt forms involved either direct treatment or spray 
drift and resulted in either plant damage or mortality. Approximately 602 individual plant 
incidents were reported, and 724 aggregate incidents were reported. Reports were classified from 
-possible" to "highly probable." Most plant incidents involved spray drift onto adjacent 
agricultural crops and grass. There were a few incidents of trees being damaged or killed. There 
was one incident which involved use on a right-of-way that was classified as highly probable. 
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Terrestrial wildlife incidents 

Five wildlife incidents were reported for glyphosate for uses on rangeland/pasture, home/lawn, 
and a tree farm. One consisted of accidental misuse on corn where an unknown bird was reported 
as dead. Two incidents classified as "possible involved mortality to three birds from drift and 
mortality to several dogs from runoff. No additional details were provided for the dog 
mortalities. For the bird mortalities, other chemicals were applied at the same time, including 
atrazine, s-metolachlor, and permethrin. One incident involved honeybees and was classified as 
"possible" where it was reported that an herbicide containing sulfometuron methyl and 
glyphosate was applied near flowering areas and twitching or dead bees were observed near three 
hives. One "probable incident reported incapacitation of two iguanas following ingestion of 
dandelions sprayed with glyphosate. In the IDS aggregate database, there were 38 reports of 
wildlife incidents, but additional details were not available. 

Aquatic incidents 

One "possible 2003 incident involved 10 dead goldfish, 2 incapacitated fish, and other fish 
observed -gasping" at the water surface; investigators reported it was not possible to determine a 
reason for the fish kill due to lack of water measurernents. Eleven fish incidents were reported 
from 1990 to 2003 with classifications ranging from "possible to "highly probable." One 
-highly probable incident involved rnisuse where thousands of shad were killed. Four other 
incidents of misuse were also reported. Two fish kill incidents were reported where glyphosate 
was applied directly to the fish pond, in both cases investigations indicated that elevated 
ammonia and reduced dissolved oxygen may have been reason for the fish kill. One incident 
involved glyphosate being applied to the perimeter of a pond and fish kills were reported 2 
months later; the report indicated that overstocking and improper disolved oxygen may have 
killed the fish. In one incident, glyphosate was applied to 80 acres next to a fish pond, when it 
rained the next day, 700 fish were found dead, but no other details were provided. 

Incident update 

As of 2017, all ecological incidents are migrated and combined into IDS. An updated search for 
new ecological incidents since 2014 was conducted in IDS on November 26, 2018. There were 
24 reported incidents of on-site crop damage frorn application of glyphosate in combination with 
other pesticides. Twelve incidents were on treated corn and were classified as "possible to 
"probable; the adverse effects observed in corn included crop injury, discoloration, or death. 
There were 12 incidents of crop darnage on soybean, incident classifications ranged from 
-possible to "probable and adverse effects observed were browning/death or 
discoloration/bleaching. 

There were 5 reported incidents of off-target spray drift damage. One -probable incident in 
2014 involved drift onto a nearby vineyard frorn a non-crop area application nearby and resulted 
in the withering and yellowing of grape leaves. Another "possible incident in 2014 involved 
dead or dying bees on a sidewalk from application of glyphosate and pendimethalin in the area; 
no further details were provided. A "possible" incident in 2015 involved drift frorn a glyphosate 
ditch area application which resulted in death in 7 bee hives nearby a week later; the beekeeper 
reported loss of over 100,000 bees. Another "probable incident in 2015 involved drift from a 
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field corn application which resulted in phytotoxicity in a garden nearby. A "possible" incident 
in 2017 involved drift damage to 20 acres of roses and 22 thousand potted roses; multiple 
herbicide applications were reported nearby by multiple growers. 

3. Ecological and Environmental Fate Data Needs 

The ecological effects data required as part of the glyphosate registration review DCI were 
received and found to be adequate for risk assessment. As noted in Table 1, pollinator data may 
still be needed. The agency will issue a DCI for pollinator data as part of a separate action if it 
determines that additional pollinator data are necessary to help make a final registration review 
decision for glyphosate. 

C. Risk Characterization 

Birds and ManunalS 

Potential risks were identified for mammals and birds feeding on foliar dietary items treated with 
glyphosate. There were marginal risk exceedances for applications at the maximum single aerial 
application rate of 1.55 lb ae/A, the maximum single ground application rate of 3.75 lb ae/A, 
application to sugarcane, and applications to tree crops, forests, pastures, and non-crop areas at 8 
lb ae/A. Risks from these scenarios are likely limited to the treated field and areas near the 
treated field. Risk to mammals and birds were primarily for application as spot treatment. Spot 
treatments are limited to residential areas and limited to small areas, so risks from this use are 
likely spatially limited. In addition, the risk assessment assumes that birds and mammals will 
consume food items treated with glyphosate as 100% of their diet, this is unlikely to occur from 
spot treatment application. 

According to USDA, use on non-food tree crops, forestry, pastures, and non-crop areas are also 
geographically limited.1°  The high application rate of 8 lb ae/A intended for these uses are for 
small spot treatments in highly concentrated and localized areas for management of invasive 
weeds and for conservation purposes on non-agricultural lands. The application methods used for 
these sites are unlikely to drive drift, as application is usually by small mechanically-pressurized 
or handheld equipment. Exposure to birds and mammals under such conditions are likely to be 
localized and minimal. 

Non-food tree crop applications are intendqd for private forestry management. According to 
USDA, glyphosate is applied in this setting as part of a tank mix for weed resistance 
management, and the rate used is no more than 4.5 or 5 lbs ae/A. Application for forestry 
management is usually made by helicopter equipped with drift control technologies, including 
micro-foil boom and raindrop nozzles which allow for precise applications. Glyphosate is also 
applied to conifer and hybrid cottonwood establishments in the Pacific Northwest, and 
recommended use rates for site preparation range from 1.5 to 3 lb ae/A. 

l u  See USDA's comments on the glyphosate ecological risk assessment in the glyphosate registration review docket 
at: https:''www.reeulations.gov document?D=EPA-HO-OPP-2009-036l -161S 
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Glyphosate use in pastures is for renovation and habitat restoration efforts. According to USDA, 
glyphosate is applied at 2.25 lb ae/A for forage renovation (to convert common bermudagrass to 
hybrid berrnudagrass) with 2 consecutive fall applications. In natural areas or utility rights of 
way, glyphosate rates may reach 4 lb ae/A. Application above 4 lb ae/A is usually applied by 
handgun for spot treatrnent of invasive weeds, such as cogon grass, and are not likely to drive 
risk concerns. 

Since these uses are very localized and application to these use sites are either with lower 
application rates than assessed or done with application equipment that is unlikely to contribute 
to spray drift, risk to mammals and birds from these uses is expected to be lower than estimated. 

Terrestrial and Aquatic Plants 

Consistent with its mode of action as an herbicide, risk to non-target terrestrial and aquatic plants 
were prirnarily from spray drift and the resulting buffer distances were heavily dependent on the 
application rate used (Table 2). The maximum labeled single application rate for ground 
application to agricultural row crops is 3.75 lb ae/A; at this rate, the distance from the edge of the 
field to get below toxicity threshold is 128 ft. The maximum labeled single application rate for 
aerial application to agricultural row crops is 1.55 lb ae/A; at this rate, the distance from the edge 
of the field to get below toxicity threshold is 190 ft. 

The EPA recently completed an updated analysis of glyphosate usage (see the Glyphosate: 
Response to Cotmnents, Usage, and Benefits document), and data from 2012 to 2016 indicate 
that for rnany crops, the average single application rates used by growers are even lower than the 
application rates assessed by the EPA for ground and aerial row crop applications. Average 
single application rates used by growers vary from crop to crop but range from 0.67 lb ae/A for 
canola to 1.84 lb ae/A for table grapes. The majority of glyphosate is applied to corn 
(approximately 94.9 million lb ae applied annually) and soybean (approximately 113.9 million I 
ae applied annually). The average single application rate used for corn is 0.95 lb ae/A and the 
average single application rate used for soybean is 0.97 lb ae/A. If average application rates are 
close to typical grower practices, spray drift risk to non-target terrestrial and aquatic plants from 
row crop applications is expected to be lower than estimated. 

For detailed crop by crop usage and rate information, see the Glyphosate: Response to 
Comments, Usage, and Benefits document in the glyphosate docket at  1.vww.reaulations.gov.  

Aquatic Uses 

USDA submitted additional information on aquatic applications of glyphosate (2018). 
Application of glyphosate in aquatic use sites at rates of 8 lb ae/A are for perennial grass control 
(ex., the invasive torpedograss in Florida). Application at the 8 lb ae/A rate occurs only once per 
site per year, and aerial applications in such instances are atypical. Perennial grasses like Arundo 
(giant reed) and Phragmites (common reed) can be controlled with lower rates and with one 
application per year. Programs to control giant salvinia (an invasive aquatic fern) in Louisiana 
involve multiple applications of glyphosate at 1-2 lb ae/A, up to the yearly maximum of 8 lb 
ae/A. As such, risk to non-target organisms from application to aquatic use sites would be 
geographically limited. 
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To view the information submitted frorn USDA on the non-agricultural uses described 
previously, please visit the glyphosate public docket at  VA%  .retlul at ions. 20 \  (EPA-HQ-OPP-
2009-0361-1618). 

D. Benefits Assessment 

Glyphosate is the most commonly used agricultural herbicide in the United States, in terms of 
area treated. It is a broad-spectrum herbicide that controls broadleaf, sedge, ancl grass weeds with 
minimal residual toxicity to crops or non-target vegetation. Glyphosate is a unique herbicide as it 
is the only herbicide classified as a Group 9 herbicide by the Weed Science Society of America 
(WSSA). Glyphosate is a relatively inexpensive herbicide to apply in agricultural situations, with 
the cost of applications to most crops ranging $1to $13 per acre. 

Glyphosate is registered for use in agriculture, including horticulture, viticulture, and 
silviculture, as well as non-agricultural sites including commercial, industrial, and residential 
areas. Current glyphosate-resistant field crops include soybean, corn. cotton, canola, alfalfa, and 
sugar beet. Many of these crops, such as corn, cotton, soybean, and sugar beet, have 
exceptionally high percentages of their acreage treated with glyphosate (approximately 90 
percent of acres treated in each crop). Genetically-engineered (transgenic) glyphosate-resistant 
(GR) varieties of these crops can be sprayed over-the-top with minimal or no crop phytotoxicity, 
and glyphosate may also be used as a pre-plant burndown in many of these crops. On average, 84 
percent of glyphosate applied in agricultural settings, in terms of pounds, is applied to soybeans, 
corn, or cotton per year. 

Glyphosate is also beneficial as part of weed control programs in orchards and specialty crops. 
Glyphosate use is prevalent in orchard and vineyards floor management and most acres of crops 
such as tree nuts, citrus, and grapes are treated with glyphosate. Glyphosate is the most diverse 
herbicide in orchard floor management because it may be used for under tree weed control, 
chemical wiping, chemical mowing, and spot treatment. Since glyphosate controls a broad 
spectrum of weeds and does not have residual soil activity, it can be used to control ernerged 
weeds prior to planting high value crops such as fruits and vegetables, where growers sometirnes 
have limited weed control options. 

Glyphosate is also important for noxious and invasive weed control in aquatic systems, 
pastures/rangelands, public lands, forestry, and rights-of-ways. Invasive weeds controlled by 
glyphosate include cattails and water hyacinth, which can impede water flow and impede 
irrigation. Improper weed management can cause water to stagnate, which provides a breeding 
habitat for mosquitos, therefore effective weed control is important for controlling mosquito-borne 
diseases. Glyphosate is also important for habitat restoration efforts. It is used to control invasive 
annual, perennial, and woody plants in riparian habitats and rangeland. Glyphosate use in rights of 
ways helps keep roadways and railroad tracks safe by protecting the stability of the surface, 
maintaining visibility for operators, and allowing for the distribution of goods, services, and 
utilities (gas and electric). Glyphosate is the top active ingredient used to control invasive species 
in the United States. 
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Glyphosate is a versatile active ingredient and can be applied with rnany different types of 
application equiprnent depending on the needs of the user. In addition to the broadcast spray 
applications, it can be applied via application methods such as cut stump treatrnent, stem/tree 
injection, wick applications, spot treatment, under hooded sprayers, and as a directed spray. 

For rnore information on the benefits of glyphosate, see the Glyphosate; Response to Comments, 
Usage, and Benefits and the 2018 comrnent frorn USDA in the glyphosate public docket (EPA-
HQ-OPP-7009-0361 -1618) 

IV. 	PROPOSED INTERIM REGISTRATION REVIEW DECISION 

A. Proposed Risk Mitigation and Regulatory Rationale 

The EPA did not identify any human health risks from exposure to any use of glyphosate. The 
agency identified potential risk to mammals and birds, however these risks are expected to be 
limited to the application area or areas near the application area. 'the EPA identified potential 
risk to terrestrial and aquatic plants from off-site spray drift, consistent with glyphosate's use as a 
herbicide. 

Glyphosate is a versatile herbicide that provides a broad spectrum of weed control across 
numerous agricultural and non-agricultural sites. Glyphosate is generally inexpensive in 
agricultural settings. Glyphosate is irnportant in the nlanagernent of invasive/noxious weeds and 
is essential in habitat restoration efforts for rangeland and pastures. It is used for weed 
managernent for rights-of-ways, forestry, industrial settings, residential areas, and aquatic 
environrnents. 

The EPA concludes that the benefits outweigh the potential ecological risks when glyphosate is 
used according to label directions. To reduce off-site spray drift to non-target organisms, the 
EPA is proposing certain spray drift managernent measures. To preserve glyphosate as a viable 
tool for growers and combat weed resistance, the EPA is also proposing that herbicide resistance 
management language be added to all glyphosate labels. The EPA is also proposing certain 
labeling clean-up/consistency efforts to bring all glyphosate labels up to modem standards. The 
EPA has discussed these measures with the Joint Glyphosate Task Force, a registrant 
consortium, which does not oppose the proposed risk mitigation outlined herein. 

1. Spray Drift Management 

The agency is proposing label changes to reduce off-target spray drift and establish a baseline 
level of protection against spray drift that is consistent across all glyphosate products. Reducing 
spray drift will reduce the extent of environmental exposure and risk to non-target plants and 
anirnals. Although the agency is not making a complete endangered species finding at this time, 
these label changes are expected to reduce the extent of exposure and may reduce risk to listed 
species whose range and/or critical habitat co-occur with the use of glyphosate. 
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The agency is proposing the following spray drift mitigation language to be included on all 
glyphosate product labels for products applied by liquid spray application. The proposed spray 
drift language is intended to be mandatory, enforceable statements and supersede any existing 
language already on product labels (either advisory or mandatory) covering the same topics. The 
agency is providing recommendations which allow glyphosate registrants to standardize all 
advisory language on glyphosate product labels. Registrants must ensure that any existing 
advisory language left on labels does not contradict or modify the new mandatory spray drift 
statements proposed in this PID, once effective. 

• Applicators must not spray during temperature inversions. 
• For aerial applications, do not apply when wind speeds exceed 15 mph at the application 

site. If the wind speed is greater than 10 mph, the boom length must be 65% or less of the 
wingspan for fixed wing aircraft and 75% or less of the rotor blade diameter for 
helicopters. Otherwise, the boom length must be 75% or less of the wingspan for fixed-
wing aircraft and 90% or less of the rotor diameter for helicopters. 

• For aerial applications. the release height must be no higher than 10 feet from the top of 
the crop canopy or ground, unless a greater application height is required for pilot safety. 

• For ground boom applications, apply with the release height no more than 4 feet above 
the ground or crop canopy. 

• For ground and aerial applications, select nozzle and pressure that deliver "fine" or 
coarser droplets as indicated in nozzle manufacturers catalogues and in accordance with 
American Society of Agricultural & Biological Engineers Standard 572.1 (ASAI3E 
S572.1). 

The Agency's goal is to manage off-target spray drift from applications of glyphosate while 
continuing to preserve glyphosate's utility for growers and allow growers continued flexibility 
when making applications. The agency assessed the potential impact on growers of the proposed 
spray drift management restrictions and has determined that these measures are not expected to 
substantially reduce the benefit of glyphosate to users. Prohibiting glyphosate applications during 
temperature inversions may impact the usability of glyphosate products by reducing the amount 
of time users have to apply glyphosate, but growers can switch to other products if they 
encounter temperature inversions. 

The EPA considered the impact of requiring "fine" or coarser droplets (i.e., requiring growers to 
deliver droplets no smaller than "fine) on glyphosate labels and has determined that such a 
requirement is not likely to affect the efficacy of glyphosate when used alone since it is systemic. 
Glyphosate is a compound that is frequently tank mixed with other herbicides. Because the 
proposed language provides flexibility with droplet size for tank mixed partners, the EPA does 
not expect there would be concerns for tank mixing with other herbicides. However, since 
glyphosate can be applied as a bumdown treatment, insecticides may be included in the tank 
mix. Insecticides are generally considered to provide better efficacy with smaller droplets. The 
EPA is uncertain if requiring "fine or coarser droplets will impact the efficacy of insecticides 
tank mixed with glyphosate because some insecticides could be more effective at droplet sizes 
smaller than -fine" (such as "very fine" or "extremely fine"). If reduced efficacy occurred, the 
agency would expect growers to respond by increasing the application rates (if allowed by the 
label), increasing the number of applications, increasing the application rates of tank mix 
partners, making additional applications, or switching to a different active ingredient. 
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In addition to including the spray drift restrictions on glyphosate labels, all references to 
volumetric mean diameter (VMD) information for spray droplets are proposed to be removed 
from all glyphosate labels where such information currently appears. The proposed new 
language above, which cites ASABE S572.1, eliminates the need for VMD information. The 
agency is also proposing the addition of a non-target organism advisory statement. The 
protection of pollinating organisms is a priority for the agency. It is possible that pollinators and 
other non-target organisms may be indirectly impacted from effects on forage and habitat. It is 
the agency's goal to reduce spray drift whenever possible and to educate growers on the potential 
for indirect effects on the forage and habitat of pollinators and other non-target organisms. 
Therefore, the EPA is proposing non-target organism advisory language to be placed on 
glyphosate labels to address this potential concem. 

2. Herbicide Resistance Management 

On August 24, 2017, the EPA finalized a Pesticide Registration Notice (PRN) on herbicide 
resistance management. I1  Consistent with the Notice, the EPA is proposing the implementation 
of herbicide resistance measures for existing chemicals during registration review, and for new 
chemicals and new uses at the time of registration. In registration review, herbicide resistance 
elements will be included in every herbicide PID. 

The development and spread of herbicide resistant weeds in agriculture is a widespread problem 
that has the potential to fundamentally change production practices in U.S. agriculture. While 
herbicide resistant weeds have been known since the 1950s, the number of species and their 
geographical extent, has been increasing rapidly. Currently there are over 250 weed species 
worldwide with confirmed herbicide resistance. In the United States, there are over 155 weed 
species with confirmed resistance to one or more herbicides. 

Management of herbicide resistant weeds, both in mitigating established herbicide resistant 
weeds and in slowing or preventing the development of new herbicide resistant weeds, is a 
complex problem without a simple solution. Coordinated efforts of growers, agricultural 
extension, academic researcher, scientific societies, pesticide registrants, and state and federal 
agencies are required to address this problem. 

The EPA is requiring measures for the pesticide registrants to provide growers and users with 
detailed information and recommendations to slow the development and spread of herbicide 
resistant weeds. This is part of a more holistic, proactive approach recommended by crop 
consultants, commodity organizations, professional/scientific societies, researchers, and the 
registrants themselves. 

3. Non-target Organism Advisory Statement 

The protection of pollinators and other non-target organisms is a priority for the agency. While 
the agency did not identify risks to individual bees from glyphosate applications at rates below 
5.7 lb ae/A, risks to terrestrial invertebrates at higher application rates are uncertain. In addition, 

II PRN 2017-2, "Guidance for Herbicide Resistance Management Labeling, Education, Training, and Stewardship" 
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glyphosate may impact non-target plants via spray drift and impact nectar sources and habitat for 
pollinators and other non-target organisms. EPA is proposing a non-target organism advisory 
statement to alert users of potential impact to non-target organisms: ‘`This product is toxic to 
plants and may adversely impact the forage and habitat of non-target organisms, including 
pollinators, in areas adjacent to the treated site. Protect the forage and habitat of non-target 
organisms by following label directions intended to minimize spray drift.- 

4. Label Consistency Measures 

There are currently 555 Section 3 registrations and 37 Section 24(c) registrations for glyphosate. 
Labels directions for glyphosate vary significantly from label to label, and newer stamped labels 
in general have better instructions than older labels. The EPA is proposing to update all 
glyphosate labels to modern standards. The components of the label the agency proposes to 
update are as follows: .the maximum application parameters, the environmental hazards statement 
for aquatic use, and clarification on rotational crop timing. In addition, the agency is providing 
guidance to glyphosate registrants on acceptable marketing statements. 

Maximum Application Parameters 

In 2013, at the agency's request and in preparation for risk assessment, the Joint Glyphosate 
Task Force, a consortium of glyphosate registrants, created a Use Summary Matrix, which was 
intended to summarize all use sites being supported as part of registration review and outline 
important application parameters such as maximum single and yearly application rates. EPA's 
risk assessments for glyphosate were based on maximum application parameters as described in 
the Use Summary Itlatrix. EPA is proposing that maximum labeled rates on current labels be 
consistent with the maximum application rates that were assessed by the agency and supported 
by the Joint Glyphosate Task Force. These maximum application parameters are described in 
Appendix C of this document. 

Many older glyphosate labels do not define any maximum application parameters. EPA proposes 
that maximum application parameters be clearly defined and must not exceed the maximum 
application parameters hs described in Appendix C. It is not EPA's intention to change the 
current application rates on glyphosate labels, but the agency is proposing to define the rate 
limits in order to estaltish better consistency and clarity on labels. Appendix C lists the 
maximum application parameters by use site for both aerial and ground application. 

Statements for Aquatic Uses 

The EPA is proposing to update the environmental hazards statements for aquatic use products to 
be consistent with modern standards and to be in line with newer pesticide labels. The glyphosate 
Reregistration Eligibility Decision (RED) issued in 1993 specified that glyphosate labels 
formulated for aquatic use have language intended to warn users of potential fish suffocation for 
aquatic applications. The EPA is proposing to update the existing language to be consistent with 
current labeling guidelines (see the EPA's Label Review Manual). Proposed environmental 
hazards statements are listed in table 4. 
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In addition, the agency is proposing an additional statement under "directions for use" for 
aquatic use labels to instruct users to apply in strips to help avoid oxygen depletion when 
emerged weed infestations cover the total surface area of an irnpounded water body; the 
proposed statement also appears in table 4. These statements already appear on some newer 
labels and the agency is proposing to apply these statements to all labels. 

Table 4. Pro osed Statements for Glvnhosate for A uatic Use 
Product Type Proposed Statement 
Environmental 
hazards: for 
labels with 
terrestrial uses 
only 

"Do not apply directly to water, to areas where surface water is present or to intertidal areas 
below the mean high-water mark. Do not contaminate water when cleaning equipment or 
disposing of equipment wash waters and rinsate." 

• 
Environmental 
hazards: for 
labels with 
aquatic uses 
only 

-Killing aquatic weeds can result in depletion or loss of oxygen in the water due to 
decomposition of dead plant material. This oxygen loss can cause fish suffocation. Consult with 
your State agency with primary responsibility for regulating pesticides before applying to public 
waters to determine if a permit is required. Do not contaminate water when cleaning equipment 
or disposing of equipment wash waters and rinsate." 

Environmental 
hazards: for 
labels with 
both aquatic 
and terrestrial 
uses 

"Killing aquatic weeds can result in depletion or loss of oxygen in the water due to 
decomposition of dead plant material. This oxygen loss can cause fish suffocation. Consult with 
your State agency with primary responsibility for regulating pesticides before applying to public 
waters to determine if a permit is required. For terrestrial uses, do not apply directly to water, to 
areas where surface water is present or to intertidal areas below the mean high-water mark 
[Optional text, i fapplicabk: except when applying this product by air over the forest canopy]. 
Do not contaminate water when cleaning equipment or disposing of equipment wash waters and 
rinsate." 

Directions for 
use for aquatic 
uses 

"When emerged weed infestations cover the total surface area of an impounded waterbody, 
apply this product to the emerged vegetation in strips to help avoid oxygen depletion in the 
water due to decaying vegetation. Oxygen depletion in the water can result in increased fish 
mortality." 

Clarification on Rotational Crop Timing 

Many glyphosate labels lack instructions for crop rotation. The EPA is proposing to clarify that 
treated fields may be rotated to a labeled crop at any time. For fields being rotated to a non-
labeled crop, any glyphosate application must be made a minimum of 30 days prior to planting. 

Label Claims 

During meetings with the agency in 2018, the Joint Glyphosate Task Force proposed to clarify 
on existing labels a statement about how glyphosate works. The following statement is proposed: 
"Glyphosate works by targeting an enzyme that is essential for plant growth." The proposed 
revision is consistent with the requirements of 40 CFR § 156.10(0(5). Registrants may use 
alternate claims, as long as alternate clairns meet labeling requirements. Registrants can refer to 
40 CFR § 156.10(a)(5) for requirements regarding label claims prior to submitting updated labels 
for registration review. 
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B. Tolerance Actions 

The EPA is proposing that the number of significant figures be modified for several tolerances, 
and that new tolerances be established for various vegetable and fruit groups and subgroups. The 
new tolerance groupings remove the need for certain older tolerances, which are proposed to be 
deleted. The Agency will issue a Federal Register notice announcing these proposed tolerance 
changes under FFDCA following issuance of an Interim Decision for glyphosate. Refer to 
section III.A.3 of this document for the proposed tolerance changes. 

C. Proposed Interim Registration Review Decision 

In accordance with 40 CFR § 155.56 and 155.58, the agency is issuing this Proposed Interim 
Registration Review Decision. Except for the EDSP, ESA and pollinator components of this 
case, the agency has made the following Proposed Interim Registration Review Decision: (1) no 
additional data are required at this time; and (2) changes to the affected registrations and their 
labeling are needed at this time, as described in Section IV. A. and Appendices B and C. 

In this proposed interim registration review decision, the EPA is making no human health or 
environmental safety findings associated with the EDSP screening of glyphosate, nor is it 
making a complete endangered species finding or a complete assessment of effects to pollinators. 
Although the agency is not making a complete endangered species finding at this time, the 
proposed mitigation described in this document is expected to reduce the extent of environmental 
exposure and may reduce risk to listed species whose range and/or critical habitat co-occur with 
the use of glyphosate. The agency's final registration review decision for glyphosate will be 
dependent upon the result of the agency's ESA assessment and any needed Section 7 
consultation with the Services, an EDSP FTDCA section 408(p) determination, and an 
assessment of non-target exposure to pollinators (bees). 

D. Data Requirements 

No additional data are required as part of this proposed interim registration review decision. The 
EPA will consider requesting the glyphosate registrants to submit pollinator data as a separate 
action. 

V. 	NEXT STEPS AND TIMELINE 

A. Proposed Interim Registration Review Decision 

A Federal Register Notice will announce the availability of this proposed interim registration 
review decision for glyphosate and will allow a 60-day comment period on the proposed interim 
decision. If there are no significant comments or additional information submitted to the docket 
during the comment period that leads the agency to change its proposed interim decision, the 
EPA may issue an interim registration review decision for glyphosate. However, a final decision 
for glyphosate may be issued without the agency having previously issued an interim decision. A 
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final decision on the glyphosate registration review case will occur after: 1) an EDSP FFDCA 
section 408(p) determination, 2) an endangered species determination under the ESA and any 
needed Section 7 consultation with the Services, and 3) a more in-depth assessment of non-target 
exposure to pollinators, if deterrnined to be necessary. 

I. Implementation of Mitigation Measures 

Once the Interim Regisliation Review Decision is issued the glyphosate registrants must submit 
amended labels that include the label changes described in Appendices A, B, and C. The revised 
labels must be submitted to the agency for review within 60 days following issuance of the 
Interim Registration Review Decision. 
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Appendix A: Summary of Proposed Actions for Glyphosate 

Registration Review 
PC Codes: 103601, 
Chemical Type: herbicide 
Chemical Family: glycine 
Mode of Action: targets 

Case#: 0178 
103604, 103605, 103607, 103608, 103613 417300 

derivative 
the 5-enolpyruvyl-3-shikimate phosphate synthase enme 

Affected 
Population(s) 

Source of 
Exposure 

Route of 
Exposure 

Duration of 
Exposure 

Potential Risk(s) 
of Concern 

Proposed Actions Comment (used to briefly clarify or 
elaborate pri risk or mitigation) 

Terrestrial and 
aquatic plants 

Spray drift Foliar absorption Acute 
Chronic 

Survival, biomass Require enforceable spray 
drift management 
language; updated 
environmental hazards 
language 

Birds Residues on 
food items (via 
deposition or 
spray drift) 

Dietary Acute 
Chronic 

Growth Require enforceable sprayRisks 
drift management 
language 

are likely limited to the field and 
areas near the application field. 

Mammals Residues on 
food items (via 

Dietary Acute 
Chronic 

Growth and 
reproduction 

Require enforceable spray 
drift management 

Risks to are likely limited to the fie d and 
areas near the application field. 

eposition or 
spray drift) 

languaee 

Terrestrial 
invertebrates 

Residues on 
nectar sources 
(via deposition 
or spray drift) 

Dietary Acute 
Chronic 

Effects on nectar 
sources of 
terrestrial 
invertebrates 

Non-target organism 
environmental hazards 
language 

Risks to bees are uncertain at application 
rates higher than 5.7 lb ae/A. The agency 
may require additional pollinator data to 
fully assess risk to terrestrial 
invertebrates. 
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Appendix B: Proposed Labeling Changes for GI) phosate Products 

Description Proposed Label Language for Glyphosate Products Placement on Label 

End Use Products 

Mode/Mechanism 
of Action Group 
Number 

Front Panel, upper right 
quadrant. 

All text should be black, 
bold face and all caps 
on a white background, 
except the mode of 
action code, which 
should be white, bold 
face and all caps on a 
black background; all 
text and columns should 
be surrounded by a 
black rectangle. 

Gl phosate 
• 

GRol P 9 HERBICIDE 

Non-target 
Organism Advisory 
Statement 

"NON-TARGET ORGANISM ADVISORY STATEMENT: This product is toxic to plants and may adversely impact 
the forage and habitat of non-target organisms, including pollinators, in areas adjacent to the treated site. Protect the 
forage and habitat of non-target organisms by following label directions intended to minimize spray drift." 

Environmental Hazards 

Environmental 
Hazards Statement 
for Aquatic Use 

For labels without aquatic uses: "Do not apply directly to water, to areas where surface water is present or to intertidal 
areas below the mean high-water mark. Do not contaminate water when cleaning equipment or disposing of equipment 
wash waters and rinsate." 

For labels with aquatic uses only: "Killing aquatic weeds can result in depletion or loss of oxygen in the water due to 
decomposition of dead plant material. This oxygen loss can cause fish suffocation. Consult with your State agency 
with primary responsibility for regulating pesticides before applying to public waters to determine if a permit is 
required. Do not contaminate water when cleaning equipment or disposing of equipment wash waters and rinsate." 

For labels with both aquatic and terrestrial uses: "Killing aquatic weeds can result in depletion or loss of oxygen in 
the water due to decornposition of dead plant material. This oxygen loss can cause fish suffocation. Consult with your 
State agency with primary responsibility for regulating pesticides before applying to public waters to determine if a 
pertnit is required. For terrestrial uses, do not apply directly to water, to areas where surface water is present or to 
intertidal areas below the mean high-water mark [Optional text, if applicable: except when applying this product by air 

Environmental Hazards 
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Description Proposed Label Language for Glyphosate Products Placement on Label 

over the forest canopy]. Do not contaminate water when cleaning equipment or disposing of equipment wash waters 
and rinsate." 

Aquatic Use 
Statement "When emerged weed infestations cover the total surface area of an impounded waterbody, apply this product to the 

emerged vegetation in strips to help avoid oxygen depletion in the water due to decaying vegetation. Oxygen depletion 
in the water can result in increased fish mortality." 

Directions for Use 

HERBICIDE 
RESISTANCE 

MANAGEMENT: 
Weed Resistance 

Management 

Include resistance managernent label language for herbicides from PRN 2017-1 and PRN 2017-2 
(II iii),, 	%%IA k‘.epa gov pot it-  ide-registrat km 'pesi ic ide-regi q  rat ion-nol ices-)  ear) 

Directions for Use, prior 
to directions for specific 
crops under the heading 
"WEED 
RESISTANCE-
MANAGEMENT" 

Additional 
Required Labelling 
Action 

(Applies to all 
products delivered 
via liquid spray 
applications) 

Remove information about volumetric mean diameter from all labels where such i nformation currently appears. 

Directions for Use 

Rotational crop 
information "Treated fields may be rotated to a labeled crop at any time. For treated fields being rotated to a non-labeled crop. 

application must be made a minimum of 30 days prior to planting." 

Directions for Use 

Label clairns "Glyphosate works by targeting an enzyme that is essential for plant growth.-  

[Alternate claims, if used, must meet labeling requirements. Refer to 40 CFR § 156.10(a)(5) for requirements 
regarding label claims.] 

Product information 
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Description Proposed Label Language for Glyphosate Products Placement on Label 

Clarification of 
application rates Ground and aerial applications rates on the labels must not exceed the maximum application parameters as noted in 

Appendix C of this document, which were maximum application parameters assessed by the EPA. Application rates 
may only be clarified for uses that are currently approved on labels. 

Directions for Use 

Mandatory Spray 
Drift Management 
Language for all 
products delivered 
via liquid spray 
application and 
allow aerial 
application 

"SPRAY DRIFT 
Aerial Applications: 

Directions for Use, in a 
box titled "Spray Drift" 
under the heading 
"Aerial Applications," 
and before use rates and 
or application 
instructions 

• Do not release spray at a height greater than 10 ft above the ground or vegetative canopy, unless a greater 
application height is necessary for pilot safety. 

• Applicators are required to use a fine or coarser droplet size (ASABE S572.1). 
• Applicators must use I/2 swath displacement upwind at the downwind edge of the field. 
• Do not apply when wind speeds exceed 15 mph at the application site. If the windspeed is greater than 10 mph, the 

boom length must be 65% or less of the wingspan for fixed wing aircraft and 75% or less of the rotor diamete-  for 
helicopters. Otherwise, the boom length must be 75% or less of the wingspan for fixed-wing aircraft and 90% or 
less of the rotor diameter for helicopters. 

• Do not apply during temperature inversions." 

Enforceable Spray 
Drift Management 
Language for 
products that allow 
airblast 
applications 

"SPRAY DRIFT 

Airblast Applications: 
• Sprays must be directed into the canopy. 
• Do not apply when wind speeds exceed 15 miles per hour at the application site. 
• User must turn off outward pointing nozzles at row ends and when spraying outer rows. 
• Do not apply during temperature inversions." 

Directions for Use, in a 
box titled "Spray Drift" 
under the heading 
"Airblast Applications" 

Enforceable Spray 
Drift Management 
Language for 
products that are 
applied as liquids 
and allow ground 
boom applications 

"SPRAY DRIFT 
Ground Boom Applications: 

Directions for Use, in a 
box titled -Spray Drift" 
under the heading 
"Ground Boom 
Applications" 

• User must only apply with the release height recommended by the manufacturer, but no more than 4 feet above the 
ground or crop canopy. 

• Applicators are required to use a fine or coarser droplet size (ASABE S572.1). 
• Do not apply when wind speeds exceed 15 miles per hour at the application site. 
• Do not apply during temperature inversions." 
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Enforceable Spray 
Drift Management 

Language for 
products that are 

applied as liquids and 
allow boom-less 
ground sprayer 

applications 

"SPRAY DRIFT 
Boom-less Ground Applications: 

Directions for Use, in a 
box titled "Spray Drift" 

under the headine 
"Boom-less 

Applications" 

• Applicators are required to use a fine or coarser droplet size (ASABE S572.1) for all applications. 
• Do not apply when wind speeds exceed 15 miles per hour at the application site. 
. 	Do not apply during temperature inversions." 

Advisory Spray "SPRAY DRIFT ADVISORIES Directions for Use, just 
Drift Management THE APPLICATOR IS RESPONSIBLE FOR AVOIDING OFF-S1TE SPRAY DRIFT. below the Spray Drift 

Language for all BE AWARE OF NEARBY NON-TARGET SITES AND ENVIRONMENTAL CONDITIONS. box, under the heading 
products delivered -Spray Drift Advisories" 

via liquid spray IMPORTANCE OF DROPLET SIZE 
application An effective way to reduce spray drift is to apply large droplets. Use the largest droplets that provide target pest 

control. While applying larger droplets will reduce spray drift, the potential for drift will be greater if applications are 
made improperly or under unfavorable environmental conditions. 

Controlling Droplet Size — Ground Boom (note to registrants: remove i f ground boom is prohibited on produo 
labels) 
• Volume - Increasing the spray volume so that larger droplets are produced will reduce spray drift. Use the highest 
practical spray volume for the application. If a greater spray volume is needed, consider using a nozzle with a higher 
flow rate. 	 . 
• Pressure - Use the lowest spray pressure recommended for the nozzle to produce the target spray volume and dr3plet 
size. 
• Spray Nozzle - Use a spray nozzle that is designed for the intended application. Consider using nozzles designed to 
reduce drift. 

Controlling Droplet Size — Aircraft (note to registrants: remove i f aerial application is prohibited on produci labels) 
• Adjust Nozzles - Follow nozzle manufacturers recommendations for setting up nozzles. Generally, to reduce fine 
droplets, nozzles should be oriented parallel with the airflow in flight. 

BOOM HEIGHT — Ground Boom (note to registrants: remove i f ground boom is prohibited on product labels!  
For ground equipment, the boom should remain level with the crop and have minimal bounce. 

RELEASE HEIGHT - Aircraft (note to registrants: remove i f aerial application is prohibited on product labels) 
Higher release heights increase the potential for spray drift. 

_ SHIELDED SPRAYERS 
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Shielding the boom or individual nozzles can reduce spray drift. Consider using shielded sprayers. Verify that the 
shields are not interfering with the uniform deposition of the spray on the target area. 

TEMPERATURE AND HUMIDITY 
When making applications in hot and dry conditions, use larger droplets to reduce effects of evaporation. 

TEMPERATURE INVERSIONS 
Drift potential is high during a temperature inversion. Temperature inversions restrict vertical air mixing, which can 
cause small droplets to remain suspended in a concentrated cloud. This cloud can move in unpredictable directions due 
to the light variable winds common during inversions. Temperature inversions are characterized by increasing 
temperatures with altitude and are common on nights with limited cloud cover and light to no wind. They can begin to 
form in late afternoon/early evening and often continue into the morning. Their presence can be indicated by ground 
fog. If fog is not present, inversions can also be identified by the movement of smoke from a ground source or an 
aircraft smoke generator. Smoke that layers and moves laterally in a concentrated cloud (under low wind conditiois) 
indicates an inversion, while smoke that moves upward and rapidly dissipates indicates good vertical air mixing. 

WIND 
Drift potential generally increases with wind speed. AVOID APPLICATIONS DURING GUSTY WIND 
CONDITIONS. 
Applicators need to be familiar with local wind patterns and terrain that could affect spray drift." 

Advisory Spray 
Drift Management 

Language for 
products that are 

applied as liquids and 
allow boom-less 
ground sprayer 

applications 

"  SPRAY DRIFT 
Boom-less Ground Applications: 

Directions for Use, just 
below the Spray Drift 

box, under the heading 
"Spray Drift Advisories" 

• Setting nozzles at the lowest effective height will help to reduce the potenti al for spray drift." 

Advisory Spray 
Drift Management 

Language for all 
products that allow 
liquid applications 

with handheld 
technologies 

"SPRAY DRIFT 
Handheld Technology Applications: 

Directions for Use, just 
below the Spray Drift 
box, under the heading 

"Spray Drift Advisories" • Take precautions to minimize spray drift." 
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Appendix C. Proposed Maximum Application Rates for 	phosate Ground anti Aerial Application 

Crop Group 

Ground 
Maximum 

Single 
Application 

Ra te 
(lb a.e./A) 

Aerial 
Maximum 

single 
application 

rate 
' (lb a.e./A) 

Maximum 
Annual 

Application 
Rate 

(lb a.e./A) 

Round-up Ready 2 Yield Soybeans 3.75 1.55 6 

Root Tuber Vegetables: arracacha, arrowroot, carrot, chinese artichoke, Jerusalem artichoke, beet (garden), 
burdock, canna, cassava (bitter and sweet), celeriac, chayote (root), chervil (turnip-rooted), chicory, chufa, 
dasheen (taro), galangal, ginger, ginseng, horseradish, leren, kava (turn-rooted), parsley (turnip-rooted), 
parsnip, potato, radish, rutabaga, oriental radish, salsify. skirret, sweet potato, tanier, turmeric, tiirnip, wasabi, 

yam bean, true yam _yacon, 

3.75 1.55 6 

Rangelands 0.38 0.38 2.25 

Pome Fruits: including apple, crabapple, loquat, mayhaw, pear, oriental pear, quince 3.75 1.55 8 

Pastures 8 8 8 

Oilseed Crops: borage, buffalo gourd, calendula, canola, castor oil plant, chinese tallow tree, crambe, cuphea, 
echium, euphorbia, evening primrose, flax (seed), gold of pleasure, hare's ear mustard, jojoba, lesquerella, 
meadow foam, milkweed, mustard (seed), niger (seed), oil radish, poppy seed, rapeseed, rose hip, safflower, 
sesame, stokes aster, sunflower, sweet rocket, tallow wood, tea oil plant, veronia. 

, 

3.75 1.55 6 

Non-Food Tree Crops: pine, poplar, eucalyptus, christmas trees, other non-food tree crops 8 8 8 

Miscellaneous Tree Food Crops: cactus (fruit and pads), palm (heart, leaves, oil) 3.75 1.55 8 

Miscellaneous Crops: aloe vera, bamboo shoots, globe artichoke, okra, peanut (ground nut), strawberry, 
sugar beet, asparagus, pineapple 

3.75 1.55 6 

Legume Vegetables: 
Succulent varieties of Bean (Lupinus: includes grain lupin, sweet lupin, white lupin, white sweet lupin); Bean 
(Phaseolus: includes field bean, kidney bean, lima bean, navy bean, pinto bean, runner bean, snap bean, 
tepary bean, wax bean); Bean (Vigna: includes adzuki bean, asparagus bean, blackeyed pea, catjang, Chinese 
longbean, cowpea, crowder pea, moth bean, mung bean, rice bean, southern pea, urd bean, yardlong bean); 
Broad bean (fava): Chickpea (garbanzo); Guar: Jackbean; Lablab bean; Lentil; Pea (Pisum: includes dwarf 
pea, edible-podded pea, English pea, field pea, garden pea, green pea, snowpea, sugar snap pea); Pigeon pea; 
Soybean (immature seed); Sword bean. 
Dry varieties of Bean (Lupinus: includes grain lupin, sweet lupin, white lupin, white sweet lupin); Bean 
(Phaseolus: includes field bean, kidney bean, lima bean, navy bean, pinto bean, runner bean, snap bean, 
tepary bean, wax bean); Bean (Vigna: includes adzuki bean, asparagus bean, blackeyed pea, catjang, Chinese 
longbean, cowpea, crowder pea, moth bean, mung bean, rice bean, southern pea, urd bean, yardlong bean); 
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Crop Group 

Ground 
Maximum 

Single 
Application 

Rate 
(lb a.e./A) 

Aerial 
Maximum 

single 
application 

rate 
(lb a.e./A) 

Maximum 
Annual 

Application 
Rate 

(lb a.e./A) 

Broad bean (fava); Chickpea (garbanzo); Guar; Jackbean; Lablab bean; Soybean (immature seed); Sword 
bean 
Dry varieties of Lentil; Pea (Pisum: includes dwarf pea, edible-podded pea, English pea, garden pea, green 
pea, snowpea, sugar snap pea); Pigeon pea 
Leafy Vegetables: Amaranth (Chinese spinach); Arugula (roquette); Beet greens; Cardoon; Celery; Chinese 
celery; Celtuce; Chaya; Chervil; Edible-leaved chrysanthemum; Garland chrysanthemum; Corn salad; Cress 
(garden and upland); Dandelion; Dock (sorrel); Dokudami; Endive (escarole); Florence fennel; Gow kee; 
Lettuce (head and leaf); Orach, Parsley; Purslane (garden and winter); Radicchio (red chicory); Rhubarb; 
Spinach; New Zealand spinach; Vine spinach; Swiss chard; Watercress (upland); Water spinach 

3.75 1.55 6 

Herbs and Spices: Allspice, Angelica, Star anise, Annatto (seed), Balm, Basil, Corage, Burnet, camomile, 
Caper buds, Caraway, Black caraway, Cardamom, Cassia bark, Cassia buds, Catnip, Celery seed, Chervil 
(dried), Chive, Chinese chive, Cilantro (leaf), Cilantro (seed), Cinnamon, Clary, Clove buds, Coriander leaf 
(cilantro or Chinese parsley), Coriander seed (cilantro), Costmary, Cumin, Curry (leaf), Dill (dillweed), Dill 
(seed), Epazote, Fennel seed (common and Florence), Fenugreek, White ginger flower, Grains of paradise, 
Horehound, Hyssop, Juniper berry, Lavender, Lemongrass, Lovage (leaf and seed), Mace, Marigold, 
Marjoram (including oregano), Mexican oregano, Mioga flower, Mustard (seed), Nasturtium, Nutmeg, 
Parsley (dried), Pennyroyal, Pepper (black and white), Pepper leaves, Peppermint, Perilla, Poppy (seed), 
Rosemary, Rue, Saffron, Sage, Savory (summer and winter), Spearmint, Stevia levaes, Sweet bay, Tansy, 
Tarragon, Thyme, Vanilla, Wintergreen, Woodruff, Wormwood 

3.75 I .55 6 

Grass/Turfgrass/Sod Production 3.75 1.55 6 

Grain Sorghum 3.75 1.55 6 
Fruiting Vegetables: Eggplant; Groundcherry (Physalis spp); Pepino; Pepper (includes bell pepper, chili 
pepper, cooking pepper, pimento, sweet pepper); Tomatillo; Tomato 3.75 1.55 6 

Forestry 8 8 8 

Fallow 3.75 1.55 6 
Cucurbits Vegetables/Fruit: Chayote (fruit); Chinese waxgourd (Chinese preserving melon); Citron melon; 
Cucumber; Gherkin; Edible gourd (includes hyotan, cucuzza, hechima, Chinese okra); Melons (all); 
Momordica spp (includes balsam apple, balsam pear, bittermelon, Chinese cucumber); Muskmelon (includes 
cantaloupe, casaba, crenshaw melon, golden pershaw melon, honeydew melon, honey ball melon, mango 
melon, Persian melon, pineapple melon, Santa Claus melon, snake melon); Pumpkin; Summer squash 
(includes crookneck squash, scallop squash, straightneck squash, vegetable marrow, zucchini); Winter squash 
(includes butternut squash, calabaza, hubbard squash, acorn squash, spaghetti squash); Watermelon 

3.75 1.55 6 
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Crop Group 

Ground 
Maximum 

Single 
Application 

Rate 
(lb a.e./A) 

Aerial 
Maximum 

single 
application 

rate 
(lb a.c./A) 

Maximum 
Annual 

Application 
Rate 

(lb a.e./A) 

Cotton 3.75 1.55 6 

Corn (Field, Seed, Silage, Popcorn) 3.75 1.55 6 

Conservation Reserve Program 3,75 1.55 6 

Citrus Fruit Crop: All cultivars, varieties and/or hybrids of Calamondin; Chironja; Citron; Citrus hybrids; 
Grapefruit (including Japanese summer); Kumquat; Lemon; Lime (including Australian desert lime, 
Australian finger lime, Australian round lime, 13rown river finger lime, Mount white, New Guinea wild, 
Russell river, sweet, and Tahiti); Mandarin (including Mediterranean and Satsuma); Orange (all); Pummelo; 
Tangelo; Tangerine (Mandarin); Tangor; Uniq Fruit (ugli) 

3.75 1.55 8 

Cereal and Grain Crop: barley, buckwheat, millet, oats, rye, quinoa, teff, teosinte, triticale, wild rice, rice, 
feed barley, wheat 

3,75 1.55 6 

13ulb Vegetables: All cultivars, varieties and/or hybrids of Chive (fresh leaves, including Chinese chive); 
Daylily (bulb); Elegans hosta; Fritillaria (bulb and leaves); Garlic (bulb, including great-headed and serpent 
garlic); Kurrant, Leek (including lady's and wild leek); Lily (bulb); Onion (including Beltsville bunching, 
bulb, Chinese bulb, fresh, green, macrostem, pearl, potato bulb, tree tops and Welsh onion tops); Shallot 
(bulb and fresh leaves) 

3.75 1.55 6 

Brassica Vegetable: Broccoli; Chinese broccoli (gai lon); Broccoli raab (rapini); Brussels sprouts; Cabbage; 
Chinese cabbage (bok choy); Chinese cabbage (napa); Chinese mustard cabbage (gai choy); Cauliflower; 
Cavalo broccoli; Collards; Kale; Kohlrabi; Mizuna; Mustard greens; Mustard spinach; Rape greens 

3.75 1.55 6 

Round-up Ready Flex Cotton 3.75 1.55 6 

Round-up Ready Cotton 3.75 1.55 6 

Round-up Ready Corn (GA-21) 3.75 1.55 6 

Round-up Ready Corn 2 (NK603) 3.75 1.55 6 

Round-up Ready Alfalfa 1.55 1.55 6 

Round-up Ready Sugarbccis 3.75 1.55 6 
Tropical/Subtropical Trees/Fruits: Ambarella; Atemoya; Avocado; Banana; Barbados cherry (acerola); 
Biriba; Blimbe; Breadfruit; Cacao (cocoa) bean; Canistel; Carambola (starfruit); Cherimoya; Coffee; Custard 
apple; Dates; Durian; Feijoa; Figs; Governor's plum; Guava; llama; lmbe; Imbu; Jaboticaba; Jackfruit; 
Longan; Lychee; Mamey apple; Mango; Mangosteen; Marmaladebox (genip); Mountain papaya; Noni 
(Indian mulberry); Papaya; Pawpaw; Plantain; Persiinmon; Pomegranate; Pulasan; Rambuttan; Rose apple; 

3.75 1.55 8 
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Crop Group 

Ground 
Maximum 

Single 
Application 

Rate 
(lb a.e./A) 

Aerial 
Maximum 

single 
application 

rate 
(lb a.e./A) 

Maximum 
Annual 

Application 
Rate 

(lb a.e./A)  
Sapodilla; Sapote (black, marney, white); Spanish lime; Soursop; Star apple; Sugar apple; Surinam cherry; 
Tamarind; Tea; Ti (roots and leaves); Wax jambu 
Tree Nut Crops: Cultivars, varieties, and/or hybrids of African nut-tree; Almond; Beechnut; Brazil nut; 
Brazilian pine; Bunya; Burr oak; Butternut; Cajou nut; Candlenut; Cashew; Chestnut; Chinquapin; Coconut; 
Coquito nut; Dika nut; Ginkgo; Guiana chestnut; Hazelnut (Filbert); Heartnut; Hickory nut; Japanese horse-
chestnut; Macadamia nut; Mongongo nut; Monkey-pot; Monkey puzzle nut; Okari nut; Pachira nut; Peach 
palm nut; Pecan; Pequi; Pili nut; Pine nut; Pistachio; Sapucaia nut; Tropical almond; Walnut (black, 
English); Yellowhorn 

3.75 1.55 8 

Sweet Corn 3.75 1.55 6 

Sugar Cane 	 . 3.75 2.25 6 

Stone Fruit: All cultivars, varieties and/or hybrids of Apricot; Cherry (sweet and tart); Nectarine; Olive; 
Peach; Plum/Prune (all types); Plumcot 

3.75 1.55 8 

Round-Up Ready Canola (Winter Varieties) 1.55 1.55 6 

Soybeans 3.75 1.55 6 

Sweet Corn with.Round-Up Ready 2 Technology 3.75 1.55 6 

Round-Up Ready Canola (Spring Varieties) 1.55 1.55 6 

Vine Crops: grapes (raisin, table, wine), hops, passion fruit, kiwi 3.75 1.55 8 
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Crop Group 

Ground 
Maximum 

Single 
Application 

Rate 
(lb a.e./A) 

Aerial 
Maximum 

single 
application 

rate 
(lb a.e./A) 

Maximum 
Annual 

Application 
Rate 

(lb a.e./A) 

Non Crop: Airports, airfields, apartment complexes. commercial sites, ditch banks, driveways, ramps, alleys, 
lanes, paths, trails, sidewalks, walkways, access roads, farm roads, highways (including aprons, medians, 
guardrails, and rights-of-way), paved areas and prior to paving, dry ditches, dry canals, fences and fencerows, 
golf courses, greenhouses, industrial sites, landscape areas, lumber yards, manufacturing sites, municipal 
sites, natural areas, oft ce complexes, ornamentals, parks, campgrounds, sports areas, tennis courts, parking 
areas, cemeteries, petroleum or other tank farms and pumping installations, refineries, around telephone and 
communications equipment, public areas, drive-in theaters, railroads (including ballasts, shoulders, crossings 
and spot treatments), recreation areas, residential areas, rights-of-way, roadsides, firebreaks, schools, 
shadehouses, sports complexes, storage areas, substations, construction and pre-construction sites, turfgrass 
areas, around ornamental gardens, around ornamental trees and shrubs, power and utility sites, around 
commercial or industrial outbuildings, warehouse areas, bare ground, gravel yards, mulched areas, beaches, 
habitat restoration and management areas, uncropped farmstead areas, uncultivated non-agricultural areas, 
vacant lots, wastelands, shelter belts, and wildlife management areas. 
Natural Woodlands, including Wildlife and Habitat Management Areas, Wildlife Openings, Natural Areas 
(such as Wildlands and Wildlife Refuge), Campgrounds, Parks and Recreational Areas in Natural Forests, 
and Reforestation Treatments in Natural Forests 

8 8 

-I 

8 

Aquatic 8 8 8 
Alfalfa, Clover, and Other Forage Legumes, including: kudzu, lespedeza, lupin, sainfoin, trefoil, velvet bean, 
vetch, kenaf, leucaena 3.75 i .55 6 

Berry and Small Fruit Crops: All cultivars, varieties and/or hybrids of Amur River grape; Aronia berry; 
Bayberry; Bearberry; Bilberry; Blackberry (including Andean blackberry, arctic blackberry, bingleberry, 
black satin berry, boysenberry, brornbeere, California blackberry, Chesterberry, Cherokee blackberry, 
Cheyenne blackberry, common blackberry, coryberry, darrowberry, dewberry, Dirksen thornless berry, 
evergreen blackberry, Himalayaberry, hullberry, lavacaberry, loganberry, lowberry, Lucretiaberry, mammoth 
blackberry, marionberry, mora, mures deronce, nectarberry, Northern dewberry, olallieberry, Orgeon 
evergreen berry, phenomenalbeny, rangeberry, ravenberry, rossben-y, Shawnee blackberry, Southern 
dewberry, tayberry, youngberry, zarzamora); Blueberry (highbush and lowbush); Buffaloberry; Che; Chilean 
guava; Chokecherry; Cloudberry; Cranberry (including highbush); Currant (black, Buffalo, red, native); 
Elderben-y; European barberty; Gooseberry; Grape; Honeysuckle (edible); Huckleberry; Jostaberry; 
Junebeny (Saskatoon berry); Kiwifruit (fuzzy and hardy); Ligonberry; Maypop; Mountain pepper berries; 
Mulberry; Muntries; Partridgeberry; Phalsa; Pincherry; Raspberry (black, red and wild); Riberry; Salal; 
Schisandra beny; Sea buckthorn; Serviceberry 

3.75 1.55 

, 

8 
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Appendix D: Endangered Species Assessment 

Consistent with EPA"s responsibility under the Endangered Species Act (ESA), EPA intends to 
complete national-level endangered species Biological Evaluations for glyphosate to assess risks 
to federally threatened and endangered (listed) species from registered uses of pesticides. This 
Biological Evaluation will be cornpleted in accordance with the joint Interim Approaches 
developed to irnplement the recommendations of the April 2013 National Academy of Sciences 
(NAS) report, Assessing Risky to Endangered and Threatened SpcCies. frolli Pesticides. The 
NAS report12  outlines recommendations on specific scientific and technical issues related to the 
development of pesticide risk assessments that EPA and the Services must conduct to meet their 
obligations under the ESA. The methods developed as part of the joint Interim Approaches will 
continue to be vetted before EPA utilizes these methods broadly to meet its ESA obligations. 

In November 2013, the U.S. Fish and Wildlife Service, the National Marine Fisheries Service 
(together, the Services), EPA, and the U.S. Department of Agriculture released a white paper 
containing a summary of their joint Interim Approaches for assessing risks to listed species from 
pesticides. These Interim Approaches were developed jointly by the agencies in response to the 
NAS recommendations, and reflect a common approach to risk assessment shared by the 
agencies as a way of addressing scientific differences between the EPA and the Services. Details 
of the joint Interim Approaches are contained in the November 1, 2013 white paper., Interhn 
Approaches for National-Level Pesticide Endangered Species Act Assessments Based on the 
Recommendations of the National Academy of Sciences April 2013 Report. 13  

The ecological risk assessment supporting this Proposed Interim Registration Review for 
glyphosate does not contain a complete, national-level ESA analysis, including effects 
determinations for specific listed species or designated critical habitat. The agency intends to 
complete an assessment of risk to listed species prior to completing its final registration review 
decision for glyphosate. Final Biological Opinions for glyphosate will be developed by the 
Services. EPA intends to address risks to listed species identified in the Biological Opinions for 
glyphosate as part of its final registration review decision for glyphosate, and implement 
geographically-specific risk mitigation for listed species and designated critical habitats, as 
necessary, via Bulletins Live! Two. More information on Bulletins Live! Two is accessible at 

I; 	\ \ \ \ 	.!1\ \ endangered-species bulletins-live-two-view-bulletins. 

1 2 	
d• 18344 

13  http://www.epa.wv/espry201  S/nas.himl 
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Appendix E: Endocrine Disruptor Screening Program 

As required by FIFRA and FFDCA, the EPA reviews numerous studies to assess potential 
adverse outcomes from exposure to chemicals. Collectively, these studies include acute, sub-
chronic and chronic toxicity, including assessments of carcinogenicity, neurotoxicity, 
developmental, reproductive, and general or systemic toxicity. These studies include endpoints 
which may be susceptible to endocrine influence, including effects on endocrine target organ 
histopathology, organ weights, estrus cyclicity, sexual maturation, fertility, pregnancy rates, 
reproductive loss, and sex ratios in offspring. For ecological hazard assessments, the EPA 
evaluates acute tests and chronic studies that assess growth, developmental and reproductive 
effects in different taxonomic groups. As part of its most recent registration decision for 
glyphosate, the EPA reviewed these data and selected the most sensitive endpoints for relevant 
risk assessment scenarios from the existing hazard database. However, as required by FFDCA § 
408(p), glyphosate is subject to the endocrine screening part of the Endocrine Disruptor 
Screening Program (EDSP). 

The EPA has developed the EDSP to determine whether certain substances (including pesticide 
active and other ingredients) may have an effect in humans or wildlife similar to an effect 
produced by a "naturally occurring estrogen, or other such endocrine effects as the Administrator 
may designate." The EDSP ernploys a two-tiered approach to making the statutorily required 
determinations. Tier 1 consists of a battery of 11 screening assays to identify the potential of a 
chemical substance to interact with the estrogen, androgen, or thyroid (E, A, or T) horrnonal 
systems. Chemicals that go through Tier 1 screening and are found to have the potential to 
interact with E, A, or T hormonal systems will proceed to the next stage of the EDSP where the 
EPA will deterrnine which, if any, of the Tier 2 tests are necessary based on the available data. 
Tier 2 testing is designed to identify any adverse endocrine-related effects caused by the 
substance, and establish a dose-response relationship between the dose and the E, A, or T effect. 

Under FFDCA § 408(p), the agency must screen al1 pesticide chemicals. Between October 2009 
and February 2010, the EPA issued test orders/data call-ins for the first group of 67 chemicals, 
which contains 58 pesticide active ingredients and 9 inert ingredients. The agency has reviewed 
all of the assay data received for the List 1 chemicals and the conclusions of those reviews are 
available in the chemical-specific public dockets. Glyphosate is on List 1 and the review 
conclusions are available in the glyphosate public docket (see EPA-HQ-OPP-2009-0361). A 
second list of chemicals identified for EDSP screening was published on June 14, 2013,14  and 
includes some pesticides scheduled for Registration Review and chemicals found in water. 
Neither of these lists should be construed as a list of known or likely endocrine disruptors. For 
further information on the status of the EDSP, the policies and procedures, the lists of chemicals, 
future lists, the test guidelines and the Tier 1 screening battery, please visit the EPA website.15  
In this PID, the EPA is making no human health or environmental safety findings associated with 
the EDSP screening of glyphosate. Before completing this registration review, the agency will 
make an EDSP FFDCA § 408(p) determination. 

14  See Nip: %LA% wseRulations.gov  »ldocumentDctail:D-  EPA-HO-OPPT-2009-0-1"--IH 	for the final second list of 
chemicals. 

https: www.epa.gov  endocrine-disruption  
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1. Introduction 

 1.1. Purpose 
 
Toxicological and metabolism data for pesticide chemicals (active and inert ingredients) are 
provided by the registrants as required in 40 CFR Part 158. Guidelines for conducting studies to 
meet these requirements are available on the OCSPP Harmonized Test Guideline webpage:  
http://www.epa.gov/ocspp/pubs/frs/home/guidelin.htm. In addition to the information submitted 
by the registrants, effects data from studies published in the open literature may also be 
considered in risk assessments conducted in the Office of Pesticide Programs (OPP).  
 
The purpose of this document is to provide further information and clarification to assist in the 
selection and review of relevant publications available in the open literature (i.e., non-test 
guideline studies) for use in hazard and dose response assessment. This guidance was developed 
to assist OPP scientists and is intended for use in OPP’s risk assessments. This guidance draws 
from OPP’s long standing experience and guidance for review of registrant-submitted studies 
submitted in response to the 40 CFR Part 158 data requirements. It is intended to ensure 
consistent consideration, use, and documentation of information in the open literature by OPP 
scientists and risk assessors when evaluating the potential adverse effects on human health. This 
document is also intended to make transparent how OPP judges the scientific quality of open 
literature publications of relevance and importance to human health risk assessment.  
 
Although this guidance focuses on mammalian in vivo toxicity studies, its general principles and 
criteria also apply to pharmacokinetic/metabolism, mechanism of toxicity and in vitro studies. 
 

 1.2. Organization of the Document 
 
This guidance is divided into the following three sections: 
 

• Screening the Open Literature Studies:  Discusses how to determine which journal 
articles / publications to consider relevant to the specific purpose of human health risk 
assessment. 

 
• Reviewing the Open Literature Studies:  Provides study categorizations, criteria for 

study reviews, and preparation of documentation of reviewed open literature [i.e., 
preparation of a Data Evaluation Record (DER) or Abbreviated Data Evaluation Record 
(AbDER)].   

 
• Use of Open Literature Studies in Risk Assessment: Provides guidance for use of 

quantitative and qualitative data in OPP’s risk assessments conducted for Registration 
Review and Registration actions. 
 
 

http://www.epa.gov/ocspp/pubs/frs/home/guidelin.htm
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2. Screening the Open Literature Studies 
 
When evaluators conduct a literature search, the evaluator should keep the search parameters and 
the results of the literature search as a record.  It is possible a large amount of published papers 
will be identified that are of possible interest. An initial screening process is needed to identify 
those papers that are appropriate for the purposes of addressing the critical questions of human 
health risk assessment (e.g., what are the potential toxicities of the chemical, at what doses are 
effects found, what lifestages are impacted, how does the chemical causes its toxicity).  The 
purpose of this section of the guidance is to discuss the screening process used to identify 
potentially suitable and useful open literature journal articles/publications.  The screening criteria 
for accepted journal articles/publications that are described below in Section 2.1 are taken from 
the Pesticide Reregistration Rejection Rate Toxicology document (USEPA.1993). 
 

2.1.  Accepted Journal Articles/Publications by OPP 
 
In order to be eligible for consideration, journal articles/publications need to meet the following 
minimum criteria: 
 

1. The toxic effects are related to defined chemical exposure; 
2. The toxic effects are on an appropriate test animal species; 
3. The presence or absence of  toxicological effects is observed; 
4. A chemical concentration/dose or application rate is reported; 
5. An explicit duration of exposure is included; 
6. Toxicology information is reported for the chemical of interest or its structural 

analog; 
7. The article is available in the English language; 
8. The study results are presented as a full article (i.e., not an abstract); 
9. The paper is a publically available document; 
10. The paper is the primary source of the data; 
11. Treatment(s) are compared to acceptable controls; 
12. The location of the study (e.g., laboratory vs. field) is reported;  
13. Adequate data are provided on the chemical tested (i.e., test article characterization); 
14. Adequate data are provided on the species tested; 
15. The study results (findings) are adequately reported; and  
16. The study findings are relevant to assessing human health risks 

 

2.2.  Documenting Relevant Journal Articles/Publications  
 
Once the determination is made that the open literature article/publication is eligible for 
consideration (based on the screening criteria discussed in Section 2.1) and may be used 
quantitatively or qualitative in risk assessments, a Master Record Identification number (MRID), 
for the article should be requested.  The purpose of assigning an MRID to the open literature 
study is to ensure that the study is documented as part of the study bibliography for the chemical 
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in the Office of Pesticide Program’s Information Network (OPPIN) and electronically available 
via Documentum.  In order to obtain an MRID number for an open literature study, an electronic 
copy of the study should be provided to the Alternate Contracting Officer Representative 
(ACOR) of the Data Management Contract in the Information Technology Resources and 
Management Division (ITRMD).  Currently, the ACOR point of contact in ITRMD is Teresa 
Downs (703-305-5363, downs.teresa@epa.gov). An electronic copy of the study should be 
provided to the ACOR in an email and the MRID number is typically assigned within 2 to 10 
days.  Once the MRID is assigned to the open literature study, the citation for the study will 
appear in the OPPIN bibliography. In addition, a “.tif” file of the study will be available in 
Documentum approximately one month after the MRID is assigned to the study. 
 
Journal articles are sometimes submitted to the Agency by outside stakeholders such as 
environmental groups or the registrant.  When this occurs, the article is processed in the same 
manner as standard test guideline studies (i.e., scanned into Documentum, entered into OPPIN 
and assigned an MRID by ITRMD). 
 
 
3. Reviewing the Open Literature Studies 
 
All open literature journal articles/publications that are identified as potentially useful based on 
the selection criteria discussed in Section 2 should be reviewed, categorized, and documented.  
A description of the open literature study categorizations, guidelines for study reviews, and 
completion/documentation of open literature data summaries is provided in Sections 3.1 
through 3.3, respectively. 
 

3.1.  Study Categorization 
 
Open literature studies that may provide additional information on measurement doses/endpoints 
should be reviewed and categorized as to their usefulness in a risk assessment.  The three general 
categories for open literature studies are: 
 

• Quantitative:  Appropriate for quantitative use [i.e., establishing a point of departure such 
as No Observed Adverse Effect Level (NOAEL), Lowest Observed Adverse Effect Level 
(LOAEL), Benchmark Dose (BMD), cancer slope factor, etc.] in risk assessment; 

• Qualitative:  Not appropriate for quantitative use, but is of sufficient quality, relevant to 
issues and questions within  the risk assessment of a chemical, and can be used 
descriptively in the weight of the evidence and risk characterization; and 

• Unacceptable:  Inappropriate for quantitative or qualitative use in risk assessment 
because it is of insufficient quality and lacks scientific reliability and defensibility. 

 
Further description of the guidelines for open literature study categorization as “quantitative”, 
“qualitative”, or “unacceptable” is provided below in Section 3.2. 
 

mailto:downs.teresa@epa.gov
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3.2. Guidance for Open Literature Study Review 
 
This guidance will enable scientists to consistently differentiate open literature studies into the 
three categories outlined in Section 3.1.  The scientist must also use best professional judgment, 
in addition to the considerations discussed below to determine the appropriate study 
categorization for open literature studies.  While a single factor may result in categorization of 
the study as unacceptable (e.g., excessive control mortality), more typically, several issues 
combine to render the study of questionable reliability and utility. 
 

3.2.1. Guidance for Evaluating the Acceptability of Open Literature 
Studies 

 
Consistent with guidance to determine whether a study meets the criteria outlined in pesticide 
testing guidelines, general information that should be considered as important in determining the 
reliability and utility of an open literature study in risk assessment includes the following: 
 
• Nature of the test substance (percent active ingredient).  The study needs to indicate the 

exact nature and source of the pesticide; the percent active ingredient and/or the purity of the 
test compound should also be reported.  If a solvent vehicle is used, the vehicle should not 
interfere with the absorption, distribution, metabolism or the elimination (ADME) of the test 
substance nor alter the behavior/response of the test organisms.  Studies which use a solvent 
vehicle should also include solvent vehicle controls. 

 
• Test organism. Species, age, sex, size, health and life stage and source of the test species 

should be reported.  Any observed diseases and treatment need to be reported. 
 

• The number of organisms tested per concentration and the number of concentrations or 
dosage levels evaluated.  This type of information should be reported and be sufficient to 
yield statistically sounding data.  An inadequate number of test organisms per test level can 
also produce unreliable results.  The appropriate comparable guideline study Standard 
Evaluation Procedure (SEP) should be consulted for further information on the adequate 
number of test organisms per test level. 

 
• Husbandry conditions.  Guideline studies have been developed using particular species to 

establish conditions under which the test organisms are most likely to thrive and where 
husbandry conditions will not confound the interpretation of the study.  Reviewers need to be 
cognizant of husbandry conditions and verify whether the environmental conditions of the 
study are adequately described and/or addressed to ensure that the test organisms are not 
adversely affected.  This description should include the number of animals per cage or test 
container (i.e., biological loading rate); nature and composition of bedding used for 
mammalian studies (if available); ambient temperature and humidity; photoperiod; 
description of the diet; source of the animal feed; dimensions of the test container. 
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• Exposure method, route, and frequency of administration and length of the treatment 
period.  The dose administered (test substance plus carrier) to each organism (in feed or 
water) at each time administration is made need to be reported.  In addition, the frequency of 
administration and duration of the exposure need to be reported.  For all studies, the exposure 
conditions need to be clearly described and documented. Additionally, the reviewer needs to 
consider whether test conditions may not sufficiently preclude exposure to other chemicals 
that could potentially confound the study.  In such cases, the reviewer should consider the 
variability associated with the measured endpoints from the controls. 

 
• Controls.  A suitable number of controls need to be run to test whether study conditions are 

adequate.  Control performance should be used as an indicator of whether study conditions 
and animal performance are adequate.  To this end, controls need to be run concurrent with 
the study; failure to do so would render the study unacceptable.  As mentioned previously, 
studies which rely on solvent vehicles should report concurrent solvent controls.  As an 
indicator of study conditions, control performance in terms of mortality and disease should 
be carefully evaluated to determine the adequacy of the study.  Mortality of greater than 10% 
in controls for most test species is sufficient to conclude that the study is unacceptable.  
Ideally, studies should also report the measured concentrations of test chemical in the 
controls. 
 

• Performance of test species.  Normal development times (where available) should be 
compared to those reported for the test species.  Where the development time for the control 
animals differs substantially from normal reported values, the reviewer needs to determine 
whether study conditions have impaired the animals’ ability to thrive.  In cases where 
development time is substantially different than what is typically observed for the test 
organisms, the study should be considered as unacceptable as the study’s ability to 
distinguish treatment effects is uncertain. 

 
• Macroscopic observations of the test animals.  During the course of the study, a detailed 

description of the nature, incidence, time of occurrence, severity, and duration of all observed 
toxic effects, including death and any other abnormal or unusual signs and symptoms (i.e., 
sub lethal effects) should be reported. 

 
• Microscopic observations of the test animals.  Tissues and organs for microscopic 

examination should be fixed in 10% buffered formalin or recognized fixative.  Reporting of 
microscopic evaluations should consist of accurate diagnosis of all non-neoplastic (e.g., 
atrophy, hypertrophy, hyperplasia, and dysplasia) and neoplastic (i.e., tumors) lesions 
observed in the control and treated groups.  Neoplastic findings (i.e., tumors) where 
applicable, may be reported as benign and malignant.  This evaluation is important for 
integrated interpretation of the findings to identify and characterize the histopathological 
findings of a study.  Microscopic evaluation of the slides should follow the guidelines 
established in the Society of Toxicological Pathology’s Best Practices Guideline paper 
(Toxicological Pathology 32:126-131; 2004). 
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• In vitro studies should include the following data: description of the test system/test method; 
purity/composition/origin of the test substance; data on dose/concentration tested; data on 
solubility, impurities, and pH; presence of absence of metabolic activation; appropriate 
negative/positive controls; and the appropriateness of the method of analysis performed.  

 
• Statistical method used to derive the test endpoints.  Verification of the statistical analysis 

is an integral part of the data evaluation process.  As such, studies should provide descriptive 
statistics that report measures of central tendency (e.g., means, medians) and measures of 
dispersion (e.g., standard deviations, standard errors) along with associated sample sizes (N 
values).  The report should state which methods of statistical comparison (e.g., t-test, 
ANOVA, chi square) were used and the presumed nature of the data (parametric versus 
nonparametric) and whether the data supported use of parametric analyses.  

 
• Information necessary to provide a complete and accurate description of test 

procedures and evaluation of the test results.  Each report should include a summary of 
the data, a description of the statistical analysis of the data, and a statement of conclusions 
drawn from the analysis that allows the reader to independently understand the conclusions 
of the author.  Sometimes it is important to obtain raw data from the study authors. 

 
• Important information missing from the study.  Inconsistencies or deviations with 

recommended methodologies, as discussed in the appropriate comparable guideline study 
SEP and/or 870 guideline for each of the respective studies, should be addressed.  SEPs 
and/or 870 test guidelines can provide additional measures of gauging the reliability of study 
conditions. 
 

• The toxic effects must be able to be attributed to exposure from the chemical. 
 

 
An acceptable open literature study may have some limitations but will still contribute 
information to the assessment.  Unacceptable open literature studies, however, are those that are 
not considered scientifically sound and as such do not provide useful/reliable information.  These 
can include studies that were performed under conditions that deviated significantly from 
scientifically accepted methods or recommended protocols such that the scientific integrity of the 
study is uncertain and the results should not be used to support risk assessment.  In addition to 
the guidance discussed in this section, a list of additional factors that could result in an open 
literature study being categorized as ‘unacceptable’ is provided in Attachment 1. 
 

3.2.2. Guidance for Differentiating Between Qualitative and Quantitative  
  Studies 

 
If a study is considered to be acceptable based on the guidance described in Section 3.2.1. and/or 
Attachment 1, a determination is made regarding whether the information provided in the study 
is adequate for “qualitative” or “quantitative” use in risk assessment.  For OPP’s purposes, 
“qualitative” refers to data that can be used in a weight of evidence evaluation to support 
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conclusions regarding potential hazard.  “Quantitative” means the dose response data from the 
study can be used for establishing a point of departure for risk assessment. 
 
To be used quantitatively, the data reported in the open literature need to meet all of the 
following criteria: 
 

• The dose from the open literature study is lower (i.e., more sensitive) than the lowest 
dose from a comparable registrant-submitted study; 

• The open literature data are reported in (or have the ability to be converted to) units that 
can be compared to other study results; and 

• Sufficient information is provided in the open literature to substantiate whether the study 
conclusions/endpoints/doses are accurate, reliable, and reasonable and a judgement can 
be made that the study findings could potentially be replicated (as per Section 3.2). 

 
If a scientifically valid study does not meet any of these three criteria, the data from the study 
should be categorized as “qualitative.”  OPP recognizes that the third criterion (i.e., sufficient 
information is provided to substantiate whether the conclusions/endpoints/doses are accurate) 
requires best professional judgment.  The most reliable means of determining whether study 
conclusions can be verified is through access to the raw data; however, it is recognized that very 
few open literature journal articles/publications provide this type of information.  Therefore, the 
quantitative use of open literature requires that the study provide a relatively comprehensive 
understanding of the conditions under which the study was conducted and of the data generated 
by the study.  If the open literature study is important to the risk assessment and this 
comprehensive understanding is not provided, the reviewer should attempt to obtain missing 
information from the study, including the raw data from the study authors. 
 
To assess the third criterion the reviewer should consider whether the study reports relatively 
detailed measures of the variability associated with the data and the methods used to analyze the 
data.  Reviewers should note whether the statistical tests used in the study are appropriate to the 
design of the study, the nature of the measurement endpoint, and of the data generated in the 
study.  Tests using parametric statistics should indicate whether the conditions for such tests (i.e., 
normal distribution and homogeneity of variance) have been met. 
 
Where raw data cannot be obtained or are not available to verify the study results, the reviewer 
needs to discuss the uncertainties associated with quantitative use of the data relative to studies 
where raw data are provided. Consideration needs to be given as to the extent to which results 
are aligned with other lines of evidence.  Open literature values that are inconsistent with similar 
measures of toxicity should be carefully scrutinized to determine their reliability.  
 
Ultimately, distinguishing between data that can be used qualitatively versus quantitatively will 
largely depend on professional judgment. 
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3.2.3. Special Notes on Epidemiologic Data 
 
In addition to experimental toxicological evidence, OPP is interested in querying the peer review 
literature for observational epidemiology studies of potential adverse acute and chronic health 
effects linked to pesticide use.  Epidemiologic research utilizing cohort, case-control or cross-
sectional study designs may provide information to strengthen OPP’s understanding of the 
potential hazards, exposure-response characterization, exposure scenarios or assessment 
methods, and ultimately risk characterization (Van den Brandt, 2002).  In addition, at times 
compelling case reports or case series analysis may illumine a health effect or mechanism of 
action previously unidentified.  
 
Recently, OPP has developed draft guidance for incorporating epidemiologic research into the 
risk assessment process.  OPP anticipates increased use of these types of data in our risk 
assessment process as epidemiologic cohorts such as the National Cancer Institute’s Agricultural 
Health Study, among others, continue to mature (increased time on study), and associations 
between pesticide use and adverse cancer and non-cancer outcomes are refined and clarified. 
 
To perform a query of the published epidemiologic data, OPP scientists utilize biomedical search 
tools such as MedLine/PubMed, Web of Science, and Google.scholar.  These three biomedical 
search tools are among the most well-developed and characterized for use by epidemiologists 
(Falagas 2006).  Working in conjunction with EPA reference librarians, internal data query 
experts, and using best professional judgment, OPP scientists develop a search string appropriate 
to the research question of interest.  Use of Medical Subject Heading (MeSH) indexing is 
particularly helpful in developing a comprehensive search string.  Manually searching reference 
lists of key/pivotal articles (secondary level searching) is also recommended.  Using the ISI/Web 
of Science search tool, OPP scientists can also perform citation mapping in which articles that 
cite key/pivotal research are automatically identified.  In this way, additional studies potentially 
pertinent to the research question may be identified.  Ultimately, the particular needs of the risk 
assessment will dictate the level of sophistication of the biomedical literature review.  In all 
cases, search string variables, date of search, and original reference lists can be retained to 
delineate literature search methodology and allow replication, if needed. 
 
Regarding the selection of epidemiologic studies identified in the peer reviewed literature for use 
in risk assessment, OPP is currently in the process of developing a guidance document detailing 
the characteristics of epidemiology studies deemed desirable for this purpose.  The guidelines 
discussed in this document with respect to querying the experimental toxicological literature may 
or may not be used for the purposes of selecting observational epidemiology studies. 
 
Generally speaking, the quality epidemiologic research, sufficiency of documentation of the 
study (study design and results), and relevance to risk assessment will be considered when 
selecting epidemiology studies from the open literature for use in OPP’s risk assessments. These 
include: 
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1. Clear articulation of the hypothesis, even if the study is hypothesis-generating in nature; 
2. Adequate assessment of exposure for the relevant critical windows of the health effects, 

the range of exposure of interest for the risk assessment target population, and the 
availability of a dose/exposure-response trend from the study, among other qualities of 
exposure assessment, 

3. Reasonably valid and reliable outcome ascertainment (the correct identification of those 
with and without the health effect in the study population), 

4. Appropriate inclusion and exclusion criteria that result in a sample population 
representative of the target population, and absent systematic bias, 

5. Adequate measurement and analysis of potentially confounding variables, including 
measurement or discussion of the role of multiple pesticide exposure, or mixtures 
exposure in the risk estimates observed, 

6. Overall characterization of potential systematic biases in the study including errors in the 
selection of participation and in the collection of information, including performance of 
sensitivity analysis  to determine the potential influence of systematic error on the risk 
estimates presented (e.g., Greenland’s formula) 

7. Evaluation of the statistical power of the study, if under-powered to observed an effects, 
appropriate discussion and/or presentation of power estimates, 

8. Use of appropriate statistical modeling techniques, given the study design and the nature 
of the outcomes under study. 

 
OPP will finalize the draft Framework for incorporating epidemiology into risk assessment, 
including factors to consider when selecting studies for inclusion in qualitative or quantitative 
aspects of the risk assessment. FIFRA Scientific Advisory Panel comments on OPP’s draft 
framework can be found at: 
http://www.epa.gov/scipoly/sap/meetings/2010/020210meeting.html#transcripts 
 

3.3. Completion of Data Evaluation Records (DERs) for Journal Articles 
 
Once a journal article has been determined useful for risk assessment (qualitatively or 
quantitatively), OPP staff should complete a DER (or AbDER) for the review using the standard 
toxicology template form that is the best fit for the type of study described in the article 
following the established Standard Operating Procedures (e.g., HED SOP 2001.02 and 2001.03). 
 
The purpose of completing the DER is to ensure an efficient and consistent process for 
documenting reviews of open literature and avoiding duplicative and possibly conflicting efforts 
associated with study.  The procedures for completion and submittal of DERs for endpoints that 
are categorized as “qualitative,” “quantitative” or “unacceptable” are described below in 
Sections 3.3.1 through 3.3.3, respectively. 
 
An MRID number needs to be obtained for any open literature used or qualitatively or 
quantitatively in risk assessments (based on the screening criteria discussed in Section 2.1).  See 
Section 2.2 for instructions on obtaining an MRID number.  Once the risk assessor has obtained 

http://www.epa.gov/scipoly/sap/meetings/2010/020210meeting.html#transcripts
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an MRID number and completed the journal DER (including secondary and/or peer review), the 
journal DER should be out-processed as for any other OPP work. 
 
 

3.3.1. Completion and Submittal of Journal DERs for Data Used 
Quantitatively 

 
Review summaries of open literature data that are used quantitatively (i.e., to establish endpoints 
and points of departure for risk assessment) should include all available information that would 
normally be included as part of the current guideline/non-guideline DER templates.  Although 
the journal DER should include the same type of information, it is expected that they will be 
reduced in length and detail as compared to standard DERs because raw data are generally not 
available for review and only the data in the published study are being evaluated.  The basic 
study requirements should be verified and reported using the standard DER template that best fits 
the article content.  The review should document all statistically or biologically significant 
effects.  In addition, the duration of exposure, the magnitude of the effect, and the test 
concentration (nominal, measured, and time-weighted average, if it can be determined) at which 
the effect was observed should be documented.  In addition, the reviewer is encouraged to 
include relevant figures and tables from the study that include key findings; table and figure 
captions should properly cite the relevant publication if the figure and/or table is copied from the 
publication. 
 
All open literature studies that are categorized as “quantitative” need to undergo secondary 
review and/or peer review within OPP. 
 

3.3.2. Completion and Submittal of Journal DERs for Data Used 
Qualitatively 

 
At the discretion of the evaluator, DERs may be completed for open literature studies that 
include data to be used qualitatively in the risk assessment.  The evaluator should consider 
preparing a DER for studies that provide novel information and are critical to the conclusions of 
the assessment.  In addition, DERs for qualitative assessments should include the same type of 
information and level of detail as reviews that are completed for quantitative assessments.  DERs 
for qualitative data need to include descriptions of the study limitations which preclude their 
quantitative use.  These DERs should undergo secondary review. 
 

3.3.3. Completion and Submittal of Journal DERs for Unacceptable Open 
Literature Studies 

 
Literature studies that are determined to be unacceptable do not require a DER since they will 
not be considered for use in the OPP risk assessment.  However, DERs should be completed for 
unacceptable studies that are submitted to the Agency by outside stakeholders.  The level of 
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detail for an “unacceptable” review relative to “quantitative” and “qualitative” reviews should be 
significantly reduced.  The DERs for unacceptable studies should be condensed into 1–2 pages 
and focus on the limitations of the study which preclude its use in hazard/risk assessment.  
Detailed description of the experimental design is not required for studies that are categorized as 
“unacceptable.” 
 
 
4. Use of Open Literature in OPP’s Risk Assessments 
 
The extent to which open literature data categorized as either “qualitative” or “quantitative” 
should be used in the risk assessment is discussed below in Sections 4.1.1 and 4.1.2, 
respectively.  Open literature studies that pass the initial screen and are determined to be 
“unacceptable” based on the risk assessor’s review should not be included in the risk assessment. 
 

4.1. Use of “Quantitative” Open Literature Data in Risk Assessment 
 
As previously discussed in Section 3.2.2, endpoints and points of departure from the open 
literature that are more sensitive (or lower) than the lowest registrant-submitted study and are 
categorized as “quantitative” may be used for establishing a point of departure for risk 
assessment. 
 
Where data from open literature are deemed to be of sufficient quality to permit their use 
quantitatively in OPP’s risk assessment, the assessment needs to provide a relatively 
comprehensive review of the open literature study associated with the dose/endpoint.  Any open 
literature data that are categorized as ‘quantitative’ and used for endpoint and dose selection in 
the risk assessment needs to be fully described in the toxicological effects section of the 
assessment, with particular emphasis on those open literature endpoints that result in lower 
values than those used in previous risk assessments.  In addition, the risk assessor should cite the 
DERs for all ‘quantitative’ endpoints and doses in the risk assessment.  If applicable, the risk 
assessor needs to provide clear and transparent rationale for quantitatively using the open 
literature data over guideline and GLP-compliant data.  As described in more detail in Section 
3.2., the criteria used to evaluate test guideline studies and best professional judgment should be 
used to determine the appropriate use of an open literature study in risk assessment. 
 

4.2. Use of “Qualitative” Open Literature Data in Risk Assessment  
 
Although data from the open literature that are categorized as “qualitative” are not appropriate 
for quantitative use (i.e., dose selection), they should be discussed in the toxicological effects and 
risk characterization sections of the risk assessment as additional lines of evidence to support risk 
conclusions regarding metabolism, adverse effects of concern, life stage susceptibility, and mode 
of toxic action.  A clear rationale should be provided in the effects section that describes why the 
data were not used quantitatively.  These reasons might include limitations in the study design, 
lack of sufficient information to substantiate whether the conclusions/endpoints/doses are 
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accurate, and other uncertainties that confound the ability to discriminate a dose-related effect.  
As previously stated, best professional judgment should be used to determine the appropriate use 
of an open literature study in risk assessment. 
 
 
 
Conclusion 
 
In summary, this document provides guidance for the use of open literature publications and 
criteria for judging its quality and relevance in support of OPP human health risk assessments.  
To permit independent review of the study findings, the study method and findings need to be 
sufficiently documented and transparent.  In principle, the more details of the methodology and 
findings, the greater the confidence in the publication's reliability. Studies that use scientifically 
sound and appropriate methodology and relevant routes of exposure are important to consider 
because they may provide valuable information for the risk assessment.  
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Attachment 1: 

 
Criteria for Invalidation of Open Literature Studies 

 
• Lack of characterization of the test substance 

• Lack of characterization of vehicle/solvent controls used 

• Inadequate or missing analytical data 

• Insufficient number of animals tested 

• Poorly controlled test environment 

• Insufficient number of dose levels tested 

• Insufficient number of parameters evaluated 

• Lack of clinical pathology data 

• Lack of macroscopic and/or histopathology data 

• Lack of appropriate statistical methodology 

• Deficiencies in reporting of study data 
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Introduction: 

As part of Registration Review, the Agency reevaluated the human carcinogenic potential of 

glyphosate. Available data from epidemiological, animal carcinogenicity, and genotoxicity 

studies were reviewed and evaluated for study quality and results to inform the human 

carcinogenic potential of glyphosate according to the 2005 Guidelines for Carcinogen Risk 

Assessment. Multiple lines of evidence were integrated in a weight-of-evidence analysis using 

the modified Bradford Hill Criteria considering concepts, such as strength, consistency, dose 

response, temporal concordance, and biological plausibility. The totality of the data was used by 

the Agency to inform cancer classification descriptors according to the 2005 Guidelines for 

Carcinogen Risk Assessment. In December 2016, the Agency convened the FIFRA SAP to 

review this evaluation and the final report with comments from the SAP panel was published in 

March 20171. 

The Agency has reviewed the final report from the SAP panel and considered their 

recommendations in order to update the Issue Paper. It was noted that the panel did not reach 

consensus on the majority of the recommendations provided. As a result, revisions to the Issue 

Paper focused on statements where consensus appeared to be reached and are identified in this 

response document. Additional revisions to the Issue Paper were made to address errors and 

further details on approaches taken for the evaluation. Other panel recommendations where 

consensus was not reached are also addressed in this response document. 

The responses in this document are generally grouped by charge question topics. In some cases, 

recommendations and/or topics span across different charge questions; however, they will only 

be addressed once in this document under the most appropriate topic. 

Systematic Review & Data Collection: 

Summary of Recommendation: The panel found that EPA’s literature review methods were, in 

general, transparent and appropriate. There were several recommendations regarding updates to 

the literature search terms or supplementary suggested searches (e.g., not excluding the search 

term ‘water’, including terms for glyphosate salts, adding a search for glyphosate and 

immunotoxicity, and conducting a search for manufacturing data). Some panel members also 

suggested adding a cut-off date for the search. Additionally, specific articles were identified by 

some panel members for consideration. Lastly, some panel members noted that at least two 

people should independently select, review, and score studies and that the Issue Paper was not 

clear regarding this process. 

EPA Response: The Agency appreciates the suggestions for improving the search terms for the 

systematic review of the open literature. At this time, the Agency does not believe an updated 

search is warranted, but if an updated search is conducted in the future, the search term 

recommendations will be considered at that time. A cut-off date of May 6, 2016 was used for 

this evaluation and referenced in Section 2.1.1 of the Issue Paper. The studies obtained for the 

1 https://www.epa.gov/sap/meeting-materials-december-13-16-2016-scientific-advisory-panel 
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Agency’s evaluation were cross-referenced with recent internal reviews and review articles in the 

open literature to ensure all available and relevant studies were included. Furthermore, the 

Agency also cross-referenced with reviews by international agencies. The Agency considered all 

of the studies in these international reviews, as well additional studies identified in the systematic 

review. As a result, the Agency does not believe an updated search will yield additional studies 

that would greatly impact the overall conclusions; however, as described later in this document, 

an analysis of the Agricultural Health Study (AHS) cohort was recently published (Andreotti et 

al., 2017) with an extended follow-up period of 17.5 years. Given this analysis directly informs 

concerns raised by some panel members regarding the earlier analysis of the AHS cohort (De 

Roos et al., 2005), particularly with respect to the follow-up period necessary to evaluate risks 

associated with non-Hodgkin lymphoma (NHL), the findings of this study have been 

incorporated into the revised Issue Paper. The draft human health risk assessment for glyphosate 

and the revised Issue Paper will be available for public comment and additional studies may be 

suggested at that time for the Agency to consider. 

With respect to the suggested supplementary searches, the Agency believes that it is unlikely 

they would alter the overall conclusions of the evaluation of human carcinogenic potential of 

glyphosate. There is no evidence of immunotoxicity in the glyphosate toxicological database, 

including a guideline immunotoxicity study (MRID 48934207). Subsequent to the SAP meeting, 

the Agency requested data from the registrants regarding exposure during manufacturing 

processes. The data submitted indicated there were very low glyphosate exposures (MRID 

50463501), such that it was concluded by the registrant that follow-on studies were not 

warranted. This is consistent with the oral description provided by the registrant for the 

manufacturing process at the SAP meeting, which indicated that glyphosate is not produced until 

late in the process and most of the process is automated. 

Lastly, we appreciate the panel’s comments on the number of staff that should be involved in 

selecting, reviewing, and scoring studies. For the EPA’s evaluation, three EPA staff members 

independently evaluated all of the studies and came to consensus on which studies would be 

considered relevant to the issue of concern (i.e., human carcinogenic potential of glyphosate). 

Since this was not clear in the Issue Paper, a statement has been added to Section 2.1.1. 

Data Evaluation of Epidemiology: 

Summary of Recommendation: The panel concluded that, overall, the Agency’s review and 

evaluation chose relevant epidemiology studies that inform the assessment of the human 

carcinogenic potential of glyphosate. However, the SAP panel noted that the epidemiological 

data may not align with the other toxicological findings since the epidemiological studies 

concerned subjects exposed to glyphosate formulations, rather than glyphosate only. 

EPA Response: The Agency recognizes that the epidemiological data represents human 

exposure to glyphosate formulations. In the absence of glyphosate only exposure data, the 

Agency believes these data should still be considered in this evaluation since they represent the 

best available data for evaluating human exposures and potential risk of cancer. As described in 

Section 7.0, the Agency has been collaborating with the National Toxicology Program (NTP) to 

Page 3 of 12
 



    

 

              

   

 

            

                

                

               

                

 

             

             

             

         

              

              

 

           

            

            

               

            

             

          

 

             

               

            

 

               

              

 

            

                

                

               

                

               

   

 

                 

             

             

             

               

               

                 

evaluate potential differences in formulation toxicity and the results of this research will be 

considered when available. 

Summary of Recommendation: There were several suggestions from panel members related to 

the study quality rankings assigned to individual studies. In some of these cases, there were 

panel members who did not agree with the study quality ranking given by the Agency to 

particular studies. In other cases, some panel members thought the process should be altered, 

such that studies assigned a high or moderate ranking would be combined into a single group. 

EPA Response: The Agency appreciates the suggestions provided by some panel members; 

however, studies with moderate and high rankings were treated similarly in this evaluation; 

therefore, shifting studies between these rankings would not impact the overall conclusions. 

Furthermore, there were contradictory recommendations from panel members regarding 

individual study quality rankings in many instances and, without consensus on these, EPA has 

not made any changes to the study quality rankings at this time. 

OPP’s Framework for Incorporating Human Epidemiologic and Incident Data in Risk 

Assessments for Pesticides was finalized in December 2016. This document incorporated 

improvements recommended by the SAP, public comments, and the experience gained since 

drafting the original framework. It is considered a document that will be updated from time-to

time as the Agency progresses and on as-needed basis; therefore, suggestions and 

recommendations from this panel on how to improve the study quality evaluation of 

epidemiological studies may be considered for future updates. 

Summary of Recommendation: The panel noted that the choice of the “unexposed” or 

reference group could be a source of differences in study findings and recommended that a 

discussion of reference groups should be added as a point for consideration. 

EPA Response: The Agency agrees that the choice of “unexposed” or referent group could 

contribute to differences observed between studies. Discussion has been added to Section 3.6. 

Summary of Recommendation: The panel stated the Agency assumed the direction of 

confounding is to inflate any true effect of glyphosate in the absence of statistical adjustment and 

recommended that the discussion not assume the direction of confounding. It was also noted that 

exposure to farm animals and viruses was not considered in the evaluation as a potential 

confounder in NHL studies, while also noting that it is well documented that farmers are at 

increased risk of leukemia and lymphoma and this risk existed prior to the introduction of 

glyphosate. 

EPA Response: As the Agency stated in Section 3.2.4 of the Issue Paper, “the direction and 

magnitude for confounders are, in general, difficult to determine because they are dependent 

upon the relationship of each confounding factor with glyphosate and the cancer under 

investigation.” The direction of confounders was not assumed for all potential confounders; 

however, an analysis of the available studies for NHL that adjusted for co-exposures to other 

pesticides was detailed in Section 3.6 and it indicated that the direction for this confounder 

would be to inflate any true effect in the absence of statistical control. This analysis underscored 
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the importance for adjusting for this plausible confounder. The Agency agrees that exposure to 

farm animals and viruses is also a potential confounder for the NHL studies and that it should be 

noted that farmers have an increased risk of NHL, which existed prior to the introduction of 

glyphosate. Text has been added in Sections 3.2.4 and 3.6 to address these points. 

Summary of Recommendation: The panel discussed the possibility that recall bias in 

retrospective case-control studies can result in over-estimation of the risk of NHL associated 

with pesticide exposure. Some panel members felt that key studies show evidence of recall bias, 

exacerbated in some cases by selection bias. One member demonstrated that the studies 

potentially subject to recall bias were more likely to report risk estimates greater than 1 as 

compared to studies that were not subject to recall bias. Other panel members felt that the 

necessary data to appropriately evaluate whether recall bias is present or not in the reviewed 

studies are not available and, in any case, the potential impacts of recall bias on the findings 

could not be reliably separated from those of other potential biases. Additionally, the panel 

noted that statistical bias was not considered in the Agency’s evaluation. 

EPA Response: The Agency agrees that recall bias, and in limited cases selection bias, may 

have played a role in the elevated risk estimates reported in case-control studies and discussed 

this in detail for the NHL studies in Section 3.6 of the Issue Paper. The Agency appreciates the 

points made by several panel members; however, the Agency does not believe any additional 

revisions to the Issue Paper are warranted at this time that would impact the overall conclusion. 

The Agency acknowledges that there was no discussion of statistical bias in the Issue Paper. 

There is potential for statistical bias when fitting models with too many parameters and, as noted 

by some panel members, the challenge of statistical bias may be present in many of the studies; 

however, it is unknown which direction this bias impacted the risk estimates and reanalysis of 

the data is not possible without access to the underlying raw data for these studies. Therefore, no 

additional text has been added to the Issue Paper. 

Summary of Recommendation: Some panel members expressed concerns with the AHS cohort 

study. These concerns included a brief follow-up period, use of a relatively young cohort, 

utilization of a prevalent cohort, and exclusion of applicators exposed prior to 1993-1997. 

EPA Response: The Agency recognized in Section 3.6 that some have argued that the follow-

up period in De Roos et al. (2005) is not sufficiently long to account for the latency of NHL; 

however, the discussion also provides additional details that indicated that members of the cohort 

likely experienced a longer exposure time beyond the follow-up and that the follow-up time may 

not be a substantial concern for this study. Furthermore, an analysis of the AHS cohort was 

recently published (Andreotti et al., 2017) with an extended follow-up period of 17.5 years 

showed no association between glyphosate exposure and all lymphohematopoietic cancers, NHL, 

or any of its subtypes across exposure metrics. No association was observed in unlagged or 

lagged analyses, after adjustment for pesticides linked to NHL in previous AHS analyses, and 

after exclusion of multiple myeloma from the NHL grouping. Given the availability of this 

updated analysis of the AHS cohort, the discussion of latency concerns has been reduced in the 

in Section 3.6 of the Issue Paper. 
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The AHS is not considered a young cohort. Based on the data from the enrollment 

questionnaire, subjects <40 years old comprised only 17% or less of each exposure group (i.e., 

never exposed, lowest exposed, higher exposed). As stated in De Roos et al. (2005), the study 

identified incident, not prevalent, cases. Additionally, applicators were recruited between 1993 

and 1997, but were not excluded if they were exposed prior to that time. 

Other Notable Revisions/Clarifications: 

•	 Kachuri et al. (2013) has been identified as an extended analysis of Pahwa et al. (2012). 

Notations have been made in Tables 3.2 and 3.4. Additionally, this has been reflected in 

the text of Section 3.5.2 and Section 3.6. 

•	 Koutros et al. (2013) was incorrectly listed as a nested case-control study. Tables 3.2 and 

3.3 have been updated to identify the study as a prospective cohort study. Additionally, 

this correction has been reflected in the text of Sections 3.3.1 and 3.4. 

•	 Sorahan (2015) has been noted as a reanalysis of De Roos et al. (2005) in Table 3.4 and 

this has been further reflected in the text in Section 3.6 

•	 A meta-risk ratio has been added to Figure 3.2. 

•	 Text has been changed to the beginning of Section 3.6 to clarify the total number of 

individual studies identified and the number of studies that were used in pooled analyses 

by other studies. 

•	 The discussion of expected risk estimates with respect to timing of studies and relative 

use across countries was removed. Although the Agency believes the discussion was 

incorrectly interpreted by the panel as a comparison of sales and estimated effect 

estimates, we believe this discussion did not strongly contribute to the overall conclusion 

and agreed to remove the text for simplicity. 

•	 As suggested by the panel, the term “adjust” was used instead of “control” when referring 

to confounders. 

•	 As suggested by the panel, the sample size rather than power of a study was referenced in 

discussions. 

•	 The panel also suggested adding ranges of effect estimates to tables, discussion of the 

timing of studies, and dose-response information for NHL to Section 3.6. No revisions 

were made based on the comments since the range of effect estimates is provided in the 

discussion of each study, the timing of studies is already reported in Table C.1 of 

Appendix C, and a discussion of the dose-response information for NHL was already 

included in Section 3.6. 

Data Evaluation of Animal Carcinogenicity Studies: 

Summary of Recommendation: Overall, the panel was divided with regard to its interpretation 

of the rodent bioassays of glyphosate. In particular, some panel members focused on 

individual, statistically significant increases in tumor-responses within individual bioassays, 

while others focused on the lack of consistency among these responses within the unusually large 

dataset as a whole. Those in the latter, suggested a more holistic presentation and discussion of 

each tumor type. 

EPA Response: The Agency considers many factors when interpreting the results of 

carcinogenicity studies. The 2005 EPA Guidelines for Carcinogen Risk Assessment are intended 
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as a guidance only and does not provide a checklist for determining whether tumor findings are 

related to treatment. These guidelines emphasize the importance of weighing multiple lines of 

evidence in reaching conclusions regarding human carcinogenic potential of chemicals. 

Evaluation of observed tumor findings takes into consideration both biological and statistical 

significance. There are several factors in the 2005 EPA Guidelines for Carcinogen Risk 

Assessment used in the weight-of-evidence evaluation of individual studies. The Agency’s 

approach is consistent with the panel members that suggested a more holistic presentation and 

discussion of each tumor type. As a result, Section 4.8 has been revised to reflect this 

recommendation. 

Summary of Recommendation: The panel provided numerous comments and 

recommendations regarding the statistical analyses and interpretation of the results by the 

Agency. These included the interpretation of pairwise comparisons and trend tests, suggested 

methods for multiple comparisons, adjustments for survival disparities, and significance levels to 

be applied. 

EPA Response: The panel thought that the Agency gave more weight to pairwise comparisons 

than trend analyses and cited the following language from the 2005 Guidelines for Carcinogen 

Risk Assessment: 

“Significance in either kind of test is sufficient to reject the hypothesis that chance 

accounts for the result”. 

However, the full paragraph is as follows: 

“Trend tests and pairwise comparison tests are the recommended tests for determining 

whether chance, rather than a treatment-related effect, is a plausible explanation for an 

apparent increase in tumor incidence. A trend test such as the Cochran-Armitage test 

(Snedecor and Cochran, 1967) asks whether the results in all dose groups together 

increase as dose increases. A pairwise comparison test such as the Fisher exact test 

(Fisher, 1950) asks whether an incidence in one dose group is increased over that of the 

control group. By convention, for both tests a statistically significant comparison is one 

for which p is less than 0.05 that the increased incidence is due to chance. Significance in 

either kind of test is sufficient to reject the hypothesis that chance accounts for the 

result.” 

When read in the context of the full paragraph, the statement is referring generally to the fact that 

in all statistical analyses a hypothesis is rejected when statistical significance occurs. This does 

not imply that statistical significance alone in an individual test is sufficient to determine that 

observed tumors are treatment-related. As discussed above, the Agency evaluated the animal 

carcinogenicity data using a weight of evidence approach, which included both the trend and 

pairwise analyses. 

The panel noted that the Sidak adjustment to account for multiple comparisons is not appropriate 

when multiple comparisons are not independent, such as when several different groups at 

different exposures are compared to the same control group, and suggested reanalyzing the data 
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using another multiple comparisons correction method. The Agency agrees with the panel and 

has reanalyzed the data using the Benjamini-Hochberg correction method, one of the suggested 

methods (M. Perron; 12-DEC-2017; TXR# 0057690). As part of this reanalysis, it was also 

noted that some of the statistical analyses included animals sacrificed at an interim time point 

and animals that died prior to the interim sacrifice (Lankas, 1981; Wood et al., 2009a; Brammer, 

2001; Sugimoto, 1997; Wood et al., 2009b). To be consistent across all of the studies, these 

animals have now been excluded from the statistical analyses. Additional text has been added to 

Section 4.3 of the Issue Paper describing the approach taken for these analyses. 

The SAP panel suggested that survival adjustments should be made in the statistical analyses of 

tumor incidences. The Agency routinely adjusts for survival when significant mortality 

differences are observed between control and treatment groups. However, in the case of 

glyphosate, there was no need to incorporate survival adjustments into the analyses since no 

significant mortality differences were observed. It was noted by the panel that some studies had 

low survival at termination; however, these studies were conducted according to the OCSPP 

carcinogenicity test guidelines, such that survival did not fall below 25% at 18 months for mice 

and 24 months for rats. Again, there were no mortality differences between control and 

treatment groups in these studies to warrant survival adjustments. 

The EPA acknowledges that other comments were made in the SAP report regarding statistical 

analyses of tumor findings in the animal carcinogenicity studies; however, there was no 

consensus for these suggestions and were often made by only one member or a very small subset 

of members. For example, there was a suggestion to pool data across all of the studies and 

conduct a meta-analysis for a tumor type. EPA does not feel this type of analysis is appropriate 

for this data set and numerous issues were raised during public comment that would discourage 

using this approach. Another suggestion was made to adjust for all multiple comparisons that 

would be made in a single study, as demonstrated in one of the public comments. Although EPA 

recognizes the utility of this approach to further support our conclusions, an inordinate amount of 

time and resources would be required to perform these analyses across the large database of 

glyphosate animal carcinogenicity studies. The Agency cannot devote these resources to 

perform this task given the results of these analyses would not impact the overall conclusions. 

Lastly, one panel member noted that the Food and Drug Administration (FDA) does not require 

analysts to use multiple comparison procedures to adjust comparison-wise significance levels, 

but instead sets a small p-value of 0.005 as its cutoff level for establishing significance. This 

approach is not consistent with the 2005 Guidelines for Carcinogen Risk Assessment and some 

panel members stated that they did not agree with applying a “conservative test” since it is not 

necessarily an appropriate scientific goal when evaluating the potential carcinogenicity of 

glyphosate. 

Summary of Recommendation: The panel recommended that EPA clearly explain why 

historical control rates were used in some analyses and not in others. The panel thought 

historical controls were used subjectively only in situations where concurrent control incidence 

levels were low, which may potentially introduce biases. As part of their discussion, the panel 

cited language from the 2005 Guidelines for Carcinogen Risk Assessment that states that “the 

most relevant historical data come from the same laboratory and the same supplier and are 

gathered within two or three years one way or the other of the study under review”. They further 
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stated that given the genetic drift observed in animal breeding populations, “historical control 

data that is more than three to five years old may not be representative of the animals currently 

being supplied”. 

EPA Response: In the original Issue Paper, the Agency only discussed historical controls if the 

concurrent control incidence appeared to be low as compared to historical control incidence; 

however, the Agency recognizes the concerns raised by the panel. As a result, historical control 

data have been presented for those studies where historical control data are available from the 

performing laboratory for the same species and strain for a study. These data were primarily 

generated within 3 years and in limited cases within 5 years of the date the study was conducted. 

Summary of Recommendation: Panel members believed that the selection of 1,000 mg/kg/day 

as a limit dose a priori appeared to be an ad hoc decision that was not well-justified and not 

justified on the basis of the 2005 Guidelines for Carcinogen Risk Assessment. Some panel 

members did not believe that responses should be disregarded at any dose above a pre-selected 

“limit dose” when the maximum tolerated dose (MTD) has not been exceeded. 

EPA Response: The Agency did not disregard or exclude high dose data from its evaluation. 

The 2005 Guidelines for Carcinogen Risk Assessment states that “practical upper limits have 

been established to avoid the use of excessively high doses in long-term carcinogenicity studies 

of environmental chemicals”. The limit dose of 1,000 mg/kg/day is based on OCSPP 

harmonized test guidelines for carcinogenicity studies (OCSPP 870.4200 and OCSPP 870.4300), 

which state that the high dose need not exceed 1,000 mg/kg/day. As a result, when studies 

exceeded the limit dose, it was noted in the Agency’s evaluation. 

Summary of Recommendation: The panel noted that monotonic dose response is not identified 

as a criterion for a positive rodent response in the EPA’s 2005 Guidelines for Carcinogen Risk 

Assessment. Many panel members believed that four positive tumor responses were discounted 

due to lack of monotonicity, with some members believing excessive weight was given to lack of 

a monotonic dose response in the overall weight of evidence evaluation. 

EPA Response: The Agency does not believe excessive weight was given to the lack of a 

monotonic dose response. In the evaluation of the animal carcinogenicity studies, lack of a 

monotonic dose response was one line of evidence evaluated and was only noted for 3 tumor 

responses across 14 animal carcinogenicity studies. Additional lines of evidence were used in 

the weight of evidence evaluations for each tumor type to conclude that the tumor was not 

considered treatment-related. 

Summary of Recommendation: The panel did not believe it was clear in the Issue Paper how 

tumors and lesions were selected for evaluation. 

EPA Response: Tumors were selected for statistical analyses if the study report identified 

tumors as statistically significant and/or were identified by reviewers as potentially biologically 

significant based on the presence of an increasing monotonic dose-response and/or relative 

increases from concurrent controls. Preneoplastic or related non-neoplastic lesions were 

investigated if they were present in organs/tissues where tumors were observed and demonstrated 
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biological significance based on the presence of an increasing monotonic dose-response and/or 

relative increases from concurrent controls. For toxicological studies submitted to the Agency 

for pesticide registration, including animal carcinogenicity studies, detailed reviews are 

performed, which summarize study findings and identify effects, such as lesions and tumors, for 

evaluation. Text has been added to Section 4.3 of the Issue Paper. 

Other Notable Revisions: 

• The study by Burnett (1979) in rats was removed from the evaluation. This study was 

conducted with a contaminant of glyphosate, not the active ingredient glyphosate. 

Data Evaluation of Genetic Toxicity: 

Summary of Recommendation: The panel generally agreed with the Issue Paper’s conclusion 

regarding the lack of genotoxicity effects of glyphosate. Panel members also agreed that, in the 

determination of whether glyphosate is likely to be genotoxic in humans, the EPA document 

focused appropriately on studies conducted in cultured mammalian cells and laboratory animal 

models. 

One panel member recommended that this section of the document should be expanded to 

indicate that none of the assays employed provides an unbiased (global) measure of small 

insertions, deletions and rearrangements, which can result in gene copy number variation (CNV). 

The panel member cited evidence of inhibition of DNA replication in studies conducted in sea 

urchin embryos (Marc et al., 2002, 2004) and gene amplification reported in plants species 

undergoing selective genetic pressure (Gaines et al., 2010 and Widholm et al., 2001). 

EPA Response: The Agency agrees that the assays evaluated in the Issue Paper do not directly 

measure CNV. However, in the approach used in the Issue Paper and supported by the panel, the 

Agency focused on studies conducted in mammalian test systems and internationally recognized 

validated test systems to determine genotoxic potential of glyphosate in humans. Since the cited 

studies evaluating gene CNV were not conducted in mammalian systems, the topic was not 

added to the Issue Paper. Furthermore, the findings do not alter the Agency’s overall conclusion 

that there is no convincing evidence that glyphosate induces mutations in vivo via the oral route. 

Summary of Recommendation: One panel member encouraged the agency to consider two key 

human biomonitoring studies in their evaluation of genotoxicity, specifically studies by 

Bolognesi et al. (2009) and Koureas et al. (2014). 

EPA Response: These studies were considered by the Agency in the Issue Paper presented to 

the SAP and were assigned a low quality ranking (Section 3.3.3 and Appendix D of the Issue 

Paper). Bolognesi et al. (2009) was assigned a low quality ranking based on the considerations 

outlined in Figure 3.1. As discussed in Section 3.3.3, Koureas et al. (2014) was assigned a low 

quality ranking due to questionable sample size, lack of information regarding the number of 

exposed subjects, the use of an immunoassay that is less specific than other methods for 

measuring the biomarker of interest, and the outcome evaluated does not measure the 

consequence of genetic damage. The Agency concluded that studies assigned a low quality 
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ranking do not provide reliable information to evaluate associations between glyphosate 

exposure and genotoxic or cancer outcomes. 

Data Integration & Weight-of-Evidence Analysis Across Multiple Lines of Evidence 

Summary of Recommendation: The Issue Paper presented to the SAP concluded that the 

strongest support is for glyphosate to be classified as “not likely to be carcinogenic to humans at 

doses relevant for human health risk assessment”. There were concerns with the classification 

descriptor including “at doses relevant for human health risk assessment” as a condition. Some 

members agreed with “not likely to be carcinogenic to humans”, while others believed it should 

be “suggestive evidence of carcinogenic potential”. An additional suggestion was given to use a 

different classification descriptor, such as “no credible evidence of carcinogenicity” or 

“equivocal”, as such the panel was not in consensus regarding the Agency’s determination. 

EPA Response: The Agency agrees with the classification descriptor of “not likely to be 

carcinogenic to humans” without the condition of “at doses relevant for human health risk 

assessment”. The condition “at doses relevant for human health risk assessment” was removed 

because the panel believed that the focus of this evaluation of the carcinogenic potential of 

glyphosate should be hazard identification since it is the first step of a risk assessment. The text 

has been updated accordingly in the revised Issue Paper. The Agency still believes that the 

strongest support is for “not likely to be carcinogenic to humans”. Suggestions of different 

classification descriptors, such as “no credible evidence of carcinogenicity” or “equivocal” are 

not appropriate since these descriptors are not consistent with the 2005 Guidelines for 

Carcinogen Risk Assessment. The classification descriptors “not likely to be carcinogenic to 

humans” and “suggestive evidence of carcinogenic potential” both utilize a reference dose 

approach; therefore, a quantitative cancer risk assessment would not be required for either of 

these descriptors. The Agency also noted that none of the panel members believed glyphosate 

should be classified as “likely to be carcinogenic to humans” or “carcinogenic to humans”. 

Summary of Recommendation: Some panel members hypothesized the rodent bioassay data 

were consistent with glyphosate acting as a weak tumor promoter and felt that the Issue Paper 

would benefit from a discussion of the hypothesis that glyphosate may be a weak cancer 

promoter. Other panel members felt that such a conclusion was speculative and ignored the lack 

of reproducibility across animal carcinogenicity studies. 

EPA Response: The Agency does not believe a discussion of this hypothesis should be added to 

the Issue Paper since the Agency concluded none of the tumor findings were treatment-related. 

Furthermore, the Agency is not aware of any mechanistic data to support this hypothesis and, 

therefore, would not include speculative information in the analysis. 

Summary of Recommendation: The panel noted that the 2010 draft “Framework for 

Incorporating Human Epidemiologic & Incident Data in Health Risk Assessment” discusses the 

utility of incident data and recommended including a discussion of human incident data in the 

Issue Paper. 

EPA Response: A Tier II incident report for glyphosate has been completed by the Agency (S. 

Recore; 6-FEB-2014; D417808). As stated in this report, the acute health effects reported are 
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consistent with the previous incident report for glyphosate, and the other databases and medical 

literature reviewed. These health effects primarily include dermal, ocular, and respiratory 

effects. Effects are generally mild/minor to moderate meaning the symptoms were minimally 

traumatic and resolved rapidly. The relatively high (absolute) number of reported glyphosate 

incidents across the reviewed databases is likely a result of glyphosate being among the most 

widely used pesticides by volume. It should be noted that most of the incidents reported are 

minor in severity. 

The panel itself recognized in its recommendation that incident data have little direct relevance 

to cancer outcomes. The Agency does not believe that incorporation of human incident data 

would contribute to the evaluation of the human carcinogenic potential of glyphosate. Human 

incident data provides insight on potential acute or short-term effects from single exposures. As 

such, these data do not have the ability to strongly inform the carcinogenic potential of a 

chemical following long-term exposures. Incident data can provide useful, complementary 

information that assists the Agency in evaluating real-world risks of pesticides; however, the role 

of this data is primarily to inform risk assessment/risk management decisions, such as indicating 

a potential need for a new risk assessment or new risk management measures, evaluating the 

success of risk mitigation actions after implementation, and targeting possible enforcement 

activities. 
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As part of the Registration Review of glyphosate, summary reviews were completed for epidemiological 
studies that evaluated the association between glyphosate exposure and risk of numerous cancer outcomes 
(E. Holman; 7-SEP-2016; 0435552; TXR# 0057493). These studies were used as part of an evaluation 
of the human carcinogenic potential of glyphosate that was presented to the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA) Scientific Advisory Panel (SAP) in December 2016. Since the 
SAP meeting, an updated analysis of the Agricultural Health Study (AHS) cohort was published by 
Andreotti et al. (2017). Given this analysis directly informs concerns raised by some panel members 
regarding the earlier analysis of the AHS cohort (De Roos et al., 2005), particularly with respect to the 
follow-up period necessary to evaluate risks associated with non-Hodgkin lymphoma (NHL), the Agency 
has reviewed Andreotti et al. (2017) and incorporated the findings into the Revised Glyphosate Issue 

· Paper: Evaluation of Carcinogenic Potential (0444689; TXR# 0057688). 
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Andreotti, G., Koutros, S., Hofmann, J.N., Sandler, D.P., Lubin, J.H., Lynch, C.F., Lerro, C.C.,  
De Roos, A.J., Parks, C.G., Alavanja, M.C., Silverman, D.T. (2017). Glyphosate use and cancer 
incidence in the Agricultural Health Study. JNCI: Journal of the National Cancer Institute. 
doi:10.1093/jnci/djx233 
 
In a follow-up study, Andreotti et al. (2017) included up to twelve additional years of cancer incidence 
data through 2012/2013 and four times as many incident cancer cases compared to the previous 
prospective cohort study conducted by De Roos et al. (2005)1 which was limited to cancer incidence data 
through 2001.  Using data from the Agricultural Health Study (AHS), the study population consisted of 
male pesticide applicators, and incident cancer cases ascertained through cancer registry files in Iowa 
(enrollment until 2013) and North Carolina (enrollment until 2012).  The following types of cancer were 
investigated in this study: all cancers, oral cavity, colon, rectum, pancreas, lung, melanoma, prostate, 
testicular, bladder, kidney, lymphohematopoietic, Hodgkin lymphoma, NHL, NHL B cell, chronic 
lymphocytic lymphoma, small lymphocytic leukemia, diffuse large B cell lymphoma, marginal-zone 
lymphoma, follicular lymphoma, multiple myeloma, NHL T cell, acute myeloid leukemia, and chronic 
myeloid leukemia.  Pesticide exposure was assessed via two self-administered questionnaires, one 
administered during study enrollment (1993 – 1997) and a second follow-up questionnaire administered 
five years after enrollment (1999 – 2005).  Investigators used this questionnaire data to estimate 
cumulative lifetime days of use and intensity-weighted lifetime days of use2, and a Poisson regression 
analysis was used to calculate RRs controlling for age, state of recruitment, cigarette smoking status, 
alcohol per month, education, family history of cancer, and use of five pesticides most correlated with 
glyphosate use (alachlor, metolachlor, atrazine, trifluralin, and 2,4-D).  For lymphohematopoietic cancers, 
additional adjustment was performed for occupational exposure to solvents, gasoline, x-ray radiation, and 
engine exhaust as well as pesticides associated with lymphohematopoietic malignancies in previous AHS 
analyses (lindane, DDT, diazinon, terbufos, and permethrin).  Quartile, tertile, or median categories were 
created based on intensity-weighted lifetime days (IWLD) of glyphosate exposure relative to each cancer 
type, and RRs were reported for every category.   Additionally, sensitivity analyses were conducted to 
evaluate the impact of using imputed exposure data for subjects who did not complete the follow-up 
questionnaire, including analysis using only enrollment exposure data, analysis using data of only 
participants who completed both the enrollment and follow-up questionnaires, and analysis that truncated 
the follow-up at 2005.  The results of these sensitivity analyses were similar to the main analysis. 

 
Among the total study participants (n = 54,251), 44,932 reported exposure to glyphosate either at 
enrollment or follow-up, and 5,779 incident cancer cases were identified (four times as many cases as 
reported in the previous study, De Roos et al. 2005).  Overall, no evidence of a significant positive 
association was observed between glyphosate exposure and any type of cancer incidence among pesticide 
applicators (0.36 ≤ RR ≤ 4.25; all CIs encompassed the null value of 1; n = 5 – 1,451 cases; all p-trends > 
0.05). For pancreatic and lung cancer, evidence of a  significant positive association was observed in one 
quartile only relative to intensity-weighted lifetime days (IWLD) of glyphosate exposure (Q1: 1 – 598.9 
IWLD: RR: 1.80; 95% CI: 1.05, 3.08, n = 42 cases for pancreatic cancer; Q3: 1650 – 4339.9 IWLD: RR 
1.39; 95% CI: 1.07, 1.82, n = 159 cases for lung cancer); however, there was no evidence of a significant 
positive association in any other quartile for either pancreatic and lung cancer, and a non-statistically 

                                                            
1 De Roos, A. J., Blair, A., Rusiecki, J. A., Hoppin, J. A., Svec, M., Dosemeci, M., … Alavanja, M. C. (2005). Cancer Incidence 
among Glyphosate-Exposed Pesticide Applicators in the Agricultural Health Study. Environmental Health Perspectives, 113(1), 
49–54. http://doi.org/10.1289/ehp.7340 
2 Cumulative lifetime days of use is the product of years of use and the number of days used per year. Intensity-weighted lifetime 
days of use is defined as the product of exposure intensity (based on mixing status, application method, equipment repair, and use 
of personal protective equipment) and lifetime days of use. 
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significant exposure-response trend was observed for both types of cancer (0.92 ≤ RRs ≤ 1.80; all 95% 
CIs encompassed the null value of 1; n = 23 – 159 cases; p-trend = 0.14 for pancreatic cancer, p-trend = 
0.78 for lung cancer).  For acute myeloid leukemia, an elevated but non-statistically significant 
association was reported in only one quartile (Q4) relative to glyphosate exposure, but there were only a 
small number of counts in each of the quartiles and the overall p-for-trend was not significant (Q4: ≥ 
4340.0 IWLD RR: 2.44; 95% CI: 0.94, 6.32, with n = 18 cases; p-trend = 0.11). 
 
When the data was further stratified by lagged years (5-lag years and 20-lag years) relative to 
lymphohematopoietic cancers3 only, no evidence of a significant positive association was observed 
between intensity-weighted lifetime days (IWLD) of glyphosate exposure for any lymphohematopoietic 
cancer overall.  Although evidence of positive association was observed at the 20-year lag median of 
IWLD of exposure to glyphosate among NHL T cell cancer cases (M1: 1 – 895.90 IWLD RR: 2.97; 95% 
CI: 1.20, 7.31, n = 9 cases, p-trend = not determined), this is a singular finding and the analysis was 
limited by the small number of cases observed.  In addition, no evidence of a significant positive 
association was observed at the 5-year lag median for NHL T cell cancer cases (0.96 ≤ RR ≤ 1.86; all 
95% CIs encompassed the null value of 1; p-trend = 0.36).   
 
Similarly, for acute myeloid leukemia, evidence of strong positive association was observed in one tertile 
only (T3) at 20-lag years of IWLD for glyphosate exposure, along with a borderline statistically 
significant exposure-response trend (T3: ≥1820.0 IWLD RR: 2.04; 95% CI: 1.05, 3.97, n = 15 cases, p-
trend = 0.04).  However, this analysis was limited by the low number of observed cases.  Furthermore, no 
evidence of a significant positive association was observed in any tertile at 5-lag years for acute myeloid 
leukemia (1.35 ≤ RR ≤ 2.32; all 95% CIs encompassed the null value of 1; p-trend = 0.07).  For the 
sensitivity analyses, the results indicated no difference between reported exposure data at the two time 
points (at enrollment only vs. at enrollment and follow-up). 
 
Study strengths included the prospective cohort study design of the AHS and the large number of study 
participants (n = 54,251).  Furthermore, this follow-up study provided a large amount of additional data 
for glyphosate relative to several types of cancers. In addition, sensitivity analyses were conducted to 
evaluate the impact of  various different analyses and assumptions.  The results of these sensitivity 
analyses were similar to the main analysis.  Limitations of the study included: self-reported pesticide 
usage that potentially led to exposure misclassification; the potential of exposure misclassification due to 
the imputation of exposure data for 37% of subjects using a data-driven multiple imputation procedure; 
and multiple comparisons that could have resulted in some chance associations.  Also, statistical bias 
might have resulted from over-parameterized models in the analyses of some diseases where case 
numbers were small and the number of covariates were large (e.g., as non-Hodgkin lymphoma T cell, 
acute myeloid leukemia, a variety of lymphohematopoietic cancers, etc.) 

 
 

                                                            
3 The following lymphohematopoietic cancers were reported on in this study: lymphohematopoietic, Hodgkin lymphoma, NHL, 
NHL B cell, chronic lymphocytic leukemia, small lymphocytic lymphoma, diffuse large B cell lymphoma, marginal-zone 
lymphoma, follicular lymphoma, multiple myeloma, NHL T cell, acute myeloid leukemia, and chronic myeloid leukemia. 
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1.0 Executive Summary 
 
The Joint Inert Task Force (JITF) Cluster Support Team Number 7 (CST 7) has submitted a 
petition proposing to establish an exemption from the requirement of a tolerance under 40 CFR 
§180.920 for the “methyl poly(oxyethylene) C8 – C18 alkylammonium chlorides (MPOACs) 
when used as inert ingredients in pesticide formulations intended for pre-harvest application only 
at up to 10% in herbicide formulations and 5% in all other formulations”. 
 
The toxicology database is adequate to assess risk for this group of compounds when used as 
inert ingredients in pesticide formulations.  The MPOACs are not acutely toxic in terms of 
lethality but are severe irritants for dermal, inhalation, and eye exposure.  In the OECD Test 
Guideline 422 combined repeated dose toxicity study with reproductive/developmental toxicity 
screening in rats mortality occurred which was associated with forestomach inflammation.  No 
developmental or reproductive toxicity occurred in this study and there are no concerns for 
sensitivity of offspring.  No neurotoxicity was noted in this study.  There are no carcinogenicity 
concerns based on structure activity modeling.  Endpoints for chronic dietary and incidental oral 
exposure were selected from the OECD 422 study.  The endpoint was forestomach inflammation 
and mortality associated with the forestomach inflammation.   
 
Sufficient data were provided on the chemical identity of the MPOACs; however, limited data 
are available on the metabolism and environmental degradation of these compounds.  The 
Agency relied collectively on information provided on the representative chemical structures, the 
submitted physicochemical EPI Suite™ data, structure-activity relationship information, as well 
as information on other surfactants and chemicals of similar size and functionality to determine 
the residues of concern for these inert ingredients.  The residues of concern for risk assessment 
purposes are the parent compounds only. 
 
No residue data were provided for the MPOACs.  In the absence of data, the Agency has 
developed an approach that uses surrogate information to derive upper bound exposure estimates 
for the subject inert ingredient.  No adverse effect attributable to a single exposure was identified 
for the MPOAC inerts; therefore an acute dietary risk assessment is not appropriate.  Chronic 
dietary (food and water) risk assessments for the MPOACs did not identify any risks of concern.  
  
Residential exposure is expected; however, since dermal and inhalation endpoints were not 
selected, only post-application incidental oral exposures to children were quantitatively assessed.  
Exposure and risk from indoor and outdoor incidental oral exposures to children was not of 
concern.  
 
Since only oral endpoints were selected for the MPOAC inerts, aggregate risks for the MPOACs 
combined food and water exposures and incidental oral exposures (children only).  Acute, short-
term, intermediate-term and long-term (chronic) risks were not of concern. 
 
A worker risk assessment is not appropriate for the MPOACs since dermal and inhalation 
endpoints were not selected for these inert ingredients. 
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Potential areas of environmental justice concerns, to the extent possible, were considered in this 
human health risk assessment, in accordance with U.S. Executive Order 12898, "Federal Actions 
to Address Environmental Justice in Minority Populations and Low-Income Populations," 
http://www.eh.doe.gov/oepa/guidance/justice/eo12898.pdf). 
 
This assessment does not rely on any studies in which human subjects were intentionally 
exposed to a pesticide.  
   
Regulatory Recommendation 
 
There are no human health exposure or risk issues that would preclude the approval of an 
exemption from the requirement of a tolerance for the MPOAC inerts when used as inert 
ingredients in pesticide products at no more than 10% by weight in herbicide formulations and 
5% in all other formulations.   HED has no objection to the establishment of exemptions from the 
requirement of a tolerance under 40 CFR §180.20 for: 
 

Methyl poly(oxyethylene) C8 – C18 alkylammonium chlorides where the 
poly(oxyethylene) content is POE n = 2-15 and where [the] C8 – C18 alkyl [group] is 
linear and may be saturated and or unsaturated.  Concentration in formulated end-use 
products is not to exceed 10% by weight in herbicide products and 5% by weight in all 
other pesticide products. 

 
 
2.0  Background 
 
Inert ingredients are those ingredients that are added to end use products that are not active 
ingredients.  The terms "active ingredient" and "inert ingredient" are defined under the Federal 
Insecticide, Fungicide, and Rodenticide Act (FIFRA).  An active ingredient is one that prevents, 
destroys, repels or mitigates a pest, or is a plant regulator, defoliant, desiccant or nitrogen 
stabilizer.  The statute defines the term "inert ingredient" as an ingredient that is not active. 
 
As mandated by the Food Quality Protection Act (FQPA) of 1996, EPA conducted a 
reassessment of tolerances and exemptions from the requirement of tolerances for inert 
ingredients used in pesticide products to determine if they met FFDCA’s revised standard of 
safety.  As a result of that reassessment, the Agency published a final rule in the Federal Register 
(FR Notice Volume 71, No. 153, p. 45422, Aug 9, 2006) proposing revocation of specific 
exemptions from the requirement of a tolerance due to insufficient data.  The specific 
exemptions that are currently proposed for revocation relevant to this petition request were 
established under 40 CFR §180.920 and are as follows: 
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Methyl bis (2-hydroxyethyl)alkyl ammonium chloride where the carbon chain (C8 – C18) 
is derived from coconut, cotton seed, soya, or tallow acids  
 
Methyl poly(oxyethylene) alkyl ammonium chloride where the poly(oxyethylene) content 
is 3 – 15 moles and the alkyl group (C8 – C18) is derived from coconut, cotton seed, soya, 
or tallow acids 
 

In response to the proposed revocation, the JITF CST 7 has submitted a petition dated January 
13, 2009 proposing to establish an exemption from the requirement of a tolerance under 40 CFR 
§180.20 for: 
 

Methyl poly(oxyethylene) C8 – C18 alkylammonium chlorides where the 
poly(oxyethylene) content is POE n = 2-15 and where [the] C8 – C18 alkyl [group] is 
linear and may be saturated and or unsaturated.  Concentration in formulated end-use 
products is not to exceed 10% by weight in herbicide products and 5% by weight in all 
other pesticide products 

 
The petitioner acknowledges that the revised descriptor serves to combine the previous 
descriptors into a single statement, but also expands the prior exemption from the requirement of 
a tolerance by deleting the source specification for the alkyl group.  The Agency notes that the 
newly proposed descriptor specifies limits on the allowable concentrations in end-use products in 
contrast to the previously unlimited exemptions.  Both the previously established and newly 
proposed exemptions are limited to use in pesticide formulations intended for pre-harvest 
application. 
 
 
3.0 Ingredient Profile 
 
3.1 Summary of Proposed Uses 
 
The methyl poly(oxyethylene) C8 – C18 alkylammonium chlorides (MPOACs) are surfactants 
which are used in pesticide formulations intended for pre-harvest applications.  The petitioner 
has proposed to limit the use in pesticide products to no more than 10% by weight in herbicide 
formulations and 5% by weight in all other pesticide formulations.  Additionally, these cationic 
surfactants may be used as emulsifying and wetting agents in household products and personal 
care products. 
 
3.2 Structural Information 
 
The MPOACs included in this cluster may be mixtures or may be individual compounds.  
Information on the generic structures of these compounds is summarized in Table 3.2.1, below.  
The alkyl group is linear and may be unsaturated or saturated, and range in carbon chain length 
from eight to eighteen.  A detailed listing of the chemicals included in this group may be found 
in Table 3.2.2. 
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Table 3.2.1. Methyl poly(oxyethylene) C8-C18 alkylammonium chlorides (MPOAC)  
Chemical Structure 
Generic Chemical Structure 1 

 
Structure of example 
compound, CAS No. 28724-
32-5 

 
1 Figure excerpted from petition, “Petition Proposing An Exemption From The Requirement Of A Tolerance For Residues Of 
Joint Inerts Task Force Cluster 7: "Methyl Poly(Oxyethylene) C8-C18 Alkylammonium Chlorides (MPOAC)" In Or On Raw 
Agricultural Products And Food Products”, page 6, dated January 13, 2009. 
 
Table 3.2.2  Listing of Chemicals included in the MPOAC Cluster 
CAS Number Descriptor 
3010-24-0 Octadecanaminium, N,N-bis(2-hydroxyethy1)-N-methyl-,chloride 
18448-65-2 9-Octadecen-1-aminium, N,N-bis(2-hydroxyethy1)-N-methyl-, chloride, (9Z)- 
70750-47-9 Quaternary ammonium compounds, coco alkylbis(hydroxyethyl)methy1, chlorides 
22340-01-8 N-dodecyl, N,N-bis(2-hydroxyethy1)-N-methyl, chloride 
60687-90-3 1-tetradecanammonium, N,N-bis(2-hydroxyethy1)-N-methyl, chloride 
64755-05-1 Quaternary ammonium compounds, bis(hydroxyethyl)methyltallow alkyl,ethoxylated, 

chlorides 
61791-10-4 Quaternary ammonium compounds, coco alkylbis(hydroxyethyl)methyl, ethoxylated, 

chlorides 
28724-32-5 Poly(oxy-l,2-ethanediyl), α,α’-[(methyloctadecyliminio)di-2,1-ethanediyl]bis[ω-

hydroxy-, chloride 
28880-55-9 Poly(oxy- l,2-ethanediyl), α,α’-[[methyl-(9Z)-9-octadecenyliminio]di-2,1 -

ethanediyl]bis[ω-hydroxy-, chloride 
68187-69-9 Quaternary ammonium compounds, (hydrogenated tallow alkyl)bis(hydroxyethyl) 

methyl, ethoxylated, chlorides 
68607-27-2 Quaternary ammonium compounds, (hydrogenated tallow alkyl) bis(hydroxyethy1) 

methyl, ethoxylated, chlorides 
67784-77-4 Quaternary ammonium compounds, bis(hydroxyethy1) methyl, tallow alkyl), chlorides 

Cl–

OH
O

N+HO
O

CH3

CH3

nnnnn
hththththt

nnnnn
hththththt
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3.3 Physical and Chemical Properties 
 
Physicochemical data were estimated for the MPOAC cluster using publicly available Estimation 
Program Interface suite (EPI Suite™) modeling 
(http://www.epa.gov/opptintr/exposure/pubs/episuite.htm and are provided in Table 3.3.  The 
basis for the estimated Estimation Program Interface suite (EPI Suite™) modeling 
physicochemical calculations and model capabilities are described in the EPA document titled 
The Use of Structure-Activity Relationships (SAR) in the High Production Volume Chemicals 
Challenge Program (EPA 1999). The EPA EPI Suite™ 3.2 model calculations for water 
solubility are based on Kow (WSKOWWIN) and molecular fragments (WATERNT).  EPA has 
cautioned in the publication OPPTS Pollution Prevention P2 Network (EPA, 2005), that EPI 
Suite™ 3.2 water solubility calculations are not reliable for dispersible compounds such as 
surfactants. 
 
EPI Suite™ 3.2 generally calculates mixtures according to the major fatty acid component in the 
oleochemical source. For example, the OECD 422 test compound CAS RN 70750-47-9 coco is 
represented as its major fatty acid derived amine, linear saturated C12 dodecyl (also called 
lauryl) and CAS RN 67784-77-4 tallow is represented as its major fatty acid derived linear 
unsaturated amine C18:1 oleyl amine with unsaturation between 9 and 10 carbons. The average 
moles of polyethoxylation are either calculated as POE n=2 or POE n=12.  
 
Overall, it is concluded the MPOAC compounds supported by CST 7 demonstrate similar 
physicochemical properties and predictable trends. As a general rule, increasing carbon chain 
length decreases the polarity of the molecule with resultant increases in MPOAC lipophilicity; 
whereas, increasing ethoxylation increases the polarity of the molecule with resultant increases 
in hydrophilicity. 
 
Table 3.3.  Physicochemical Properties of Representative MPOAC Compounds 1 

CAS No. CX/Average POE n2  Log 
KOW 

Boiling 
Point (°C) 

Melting 
Point (°C) 

Vapor 
Pressure 
(mm Hg) 

Water 
Solubility 
(mg/L) 3 

3010-24-0 C18/n=2 2.63 633.21 274.83 5.1 x 10-18 15.6 
0.0013885 

18448-65-2 C18:1/n=2 2.41 636.79 276.49 3.7 x 10-18 24.5 
0.0030565 

70750-47-9 C12/n=2 -0.32 547.26 234.68 1.02 x 10-14 2.69 x 104 

1.64 

22340-01-8 C12/n=2 -0.32 547.26 234.68 1.02 x 10-14 2.69 x 104 

1.64 

60687-90-3 C14/n=2 0.66 570.47 274.83 1.33 x 10-15 2673 

1.64 

64755-05-1 C18/n=12 1.62 997.43 349.84 1.67 x 10-31 0.1163 
0.08633 

61791-10-4 C12/n=12 -0.44 739.9 324.66 3.19 x 10-22 886.8 
31.076 

28724-32-5 C18/n=12 1.62 997.43 349.84 1.67 x 10-31 0.1163 
0.08633 

28880-55-9 C18:1/n=12 0.92 989.4 349.84 3.23 x 10-31 0.6 4 
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Table 3.3.  Physicochemical Properties of Representative MPOAC Compounds 1 

CAS No. CX/Average POE n2  Log 
KOW 

Boiling 
Point (°C) 

Melting 
Point (°C) 

Vapor 
Pressure 
(mm Hg) 

Water 
Solubility 
(mg/L) 3 

68187-69-9 C18/n=2 2.63 633.21 274.83 5.1 x 10-18 15.6 
0.0013885 

68607-27-2 C18/n=2 2.63 633.21 274.83 5.1 x 10-18 15.6 
0.0013885 

67784-77-4 C18:1/n=12 0.92 989.4 349.84 3.23 x 10-31 0.6 4 

1 Table values taken directly from submission entitled ““Petition Proposing An Exemption From The Requirement Of A 
Tolerance For Residues Of Joint Inerts Task Force Cluster 7: "Methyl Poly(Oxyethylene) C8-C18 Alkylammonium Chlorides 
(MPOAC)" In Or On Raw Agricultural Products And Food Products”, page 16, dated January 13, 2009. 
 2  CX = carbon number of R group modeled and POE represents average number of moles of polyethoxylation. 
3  The EPI Suite™ model calculates water solubility based on the octanol-water partition coefficient (Kow) 
(WSKOWWIN model) and molecular fragments (WATERNT model).  The first value reflects the WSKOWWIN 
calculation and the second value reflects the WATERNT calculation. 
 
 
4.0 Hazard Characterization/Assessment 
 
4.1 Database Summary 
 
The toxicity data available on the MPOACs consists of acute toxicity studies, mutagenicity 
studies, and an OECD Test Guideline 422 combined repeated dose toxicity study with the 
reproduction/developmental toxicity screening test.   
 
The OECD Test Guideline 422 study is a combined repeated dose toxicity study with 
reproduction/developmental toxicity test parameters.  This study provides information on the 
possible health hazards likely to arise from repeated exposure over a relatively limited period of 
time.  The method comprises the basic repeated dose toxicity study as well as a 
reproduction/developmental toxicity screening test and also places emphasis on neurological 
effects as a specific endpoint.  Therefore, the study can provide information on general toxicity 
as well as possible developmental, reproductive, and neurological effects.  It can also provide 
basic indications of immunological effects.    
 
Table 4.1 summarizes the studies available for the MPOAC surfactants.  
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Table 4.1. MPOAC Inerts Supported by Cluster 7 (CST 7) 
Inert tested CAS No. Studies available 
Ethoquad® C/12 CAS 70750-47-9 OECD 422 combined repeated dose toxicity 

study with reproduction/developmental 
toxicity screening test; Ames assay; acute 
data 

C12 
C18 
C18:1 
Coco 
Tallow 
Coco 
C18 
C18:1 
Tallow, hydrogenated 

CAS 22340-01-8  
CAS 3010-24-0  
CAS 18448-65-2  
CAS 64755-05-1  
CAS 61791-10-4  
CAS 28724-32-5  
CAS 28880-55-9  
CAS 68187-69-9 

Acute data 
Acute data; Mutagenicity 
Acute data; Mutagenicity 
Acute data 
Acute data 
Acute data  
Acute data; Mutagenicity 
Acute data 
Acute data 

 
The Agency concurs with the determination that Ethoquad® (CAS RN 70750-47-9), the test 
material in the OECD 422 study, is an appropriate representative test compound. 
 
The toxicity data for these MPOAC surfactants are adequate to support their use as inert 
ingredients in pesticide formulations.  
 
4.2 Toxicological Effects  
 
The majority of the MPOAC compounds are reported as “not acutely toxic” for lethality by the 
oral and dermal routes of exposure (Toxicity Category III).  However, Ethoquad®, the 
representative test compound, is more toxic by the oral and dermal routes (Toxicity Category II).  
All MPOACs are severely irritating to the eye (Toxicity Category I), and the MPOAC identified 
by CAS no.70750-47-9 (Quaternary ammonium compounds, coco 
alkylbis(hydroxyethyl)methy1, chlorides) is severely irritating to the skin.  Inhalation data on 
two of the MPOACs indicate irritation at high doses.  
 
The OECD 422 study on the representative surfactant, Ethoquad® (CAS 70750-47-9) 
demonstrated severe toxicity in rats, as evidenced by deaths of all test subjects at 100 mg/kg/day 
after 5 days, and deaths of 5 out of 10 females at 50 mg/kg/day after 6-8 days of exposure.  
Given the extremely corrosive nature of the test material, the Agency believes that the high 
mortality rate is secondary to the forestomach lesions seen in the rats.  Further, the Agency notes 
that the severity of the effects may be related to the unique anatomy of the rats.  Humans do not 
have a forestomach which serves as a storage reservoir in rodents; therefore effects seen in the 
rat forestomach are likely to be significantly more severe than what would be expected from the 
compound in the glandular stomachs in humans and therefore, have less relevance to humans.   
 
The NOAEL for developmental and reproductive toxicity is 25 mg/kg/day, the lowest dose 
tested.  Although no reproductive or developmental effects were observed at the next higher dose 
of 50 mg/kg/day, the evaluation at this dose level included only five surviving female animals.  
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While the actual LOAEL for reproductive/developmental effects may be higher, or 
reproductive/developmental effects may not occur at all as a result of exposure to this chemical, 
in the absence of a sufficient number of animals to assess, the Agency has conservatively 
assumed that if more animals had been available at the mid-dose, developmental or reproductive 
toxicity might have been observed.    
 
There was no evidence of neurotoxicity in this study; functional observational battery and motor 
activity data were similar in all the treatment groups.  Liver enzymes were elevated but were not 
accompanied by microscopic lesions or increased organ weight and were not considered adverse.   
 
4.2 Dermal Absorption 
 
A dermal absorption value was not selected and is not required for the MPOACs since a dermal 
endpoint was not selected and a dermal risk assessment is not appropriate (see Section 4.5 
Toxicity Endpoint section).   
 
4.3      Carcinogenic potential 
 
No carcinogenicity studies are available for the MPOACs.  A qualitative structure activity 
relationship database, DEREK Version 11, identified no structural alerts suggestive of 
carcinogenicity.   
 
4.4 FQPA Considerations 
 
There was no evidence of increased sensitivity in young animals because no developmental or 
reproductive toxicity occurred in the lowest dose group in the OECD 422 study.  Additionally, 
no developmental or reproductive toxicity was noted in the mid-dose group either; however, 
since there were only five surviving female animals in this group, which is considered an 
insufficient number of animals, the study LOAEL was set at the mid-dose level.  There was no 
evidence of neurotoxicity in this study.  Further, exposure estimates are not expected to 
underestimate risk.  The FQPA safety factor can be reduced to 1x for this group of chemicals 
since regulation based on the forestomach lesions in rats, a very conservative hazard endpoint, 
coupled with the highly conservative exposure assessment and an absence of evidence of 
increased sensitivity, or neurotoxicity, supports the finding that the use of the standard 100X 
inter- and intra-species uncertainty facts are adequate to protect infants and children.   
 
4.5 Toxicity Endpoint Selection and Levels of Concern 
 
Points of departure for the MPOACs are shown in Table 4.5.  An acute dietary point of departure 
was not selected because toxicity occurring from a single exposure was not identified.   
 
The Combined Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity 
Screening Test (MRID 47644401) was selected for the chronic dietary endpoint and the 
incidental oral endpoint.  The point of departure was a NOAEL of 25 mg/kg/day.  The LOAEL 
of 50 mg/kg/day was based on forestomach inflammation and mortality associated with the 
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forestomach inflammation. An uncertainty factor of 100X (10X for interspecies extrapolation 
from animals to humans and 10X for variation in sensitivity among humans) should be used.  
Using a 100X uncertainty factor is very conservative since we are regulating based on portal of 
entry effects for which inter-species differences as well as variability among humans are likely to 
be relatively small.  This class of compounds is highly irritating and the toxicity was enhanced 
by the gavage dosing.  Furthermore, humans lack a forestomach which serves as a storage 
reservoir in rodents.   
 
Quantitative dermal or inhalation risk assessments will not be performed for occupational or 
residential exposures because the MPOACs are highly corrosive/irritating, and therefore, 
exposure will be self-limiting and will be regulated based on labeling of the formulations.  There 
is not a significant concern for dermal or inhalation exposures due to expected low dermal and 
inhalation absorptions and the fact that the product is used in low percentages in household 
products (i.e., low exposure).  
 
An aggregate assessment need only be conducted for food, water, and incidental oral exposures.     
 
Table 4.5.   Summary of Toxicological Doses and Endpoints  

Exposure/ 
Scenario 

Point of 
Departure 

Uncertainty 
Factors 

RfD, PAD, Level of 
Concern for Risk 
Assessment Study and Toxicological Effects 

Acute Dietary 
(all populations) Acute toxicity was not identified.   

Chronic Dietary 
(All Populations) 

NOAEL= 25 
mg/kg/day 

UFA = 10x 
UFH =10x 
FQPA SF = 
1X 

Chronic RfD = 0.25 
mg/kg/d 
 
cPAD = 0.25 
mg/kg/d 

LOAEL = 50 mg/kg/d based on stomach 
inflammation and mortality associated with 
the forestomach inflammation  

Incidental Oral 
Short- and 
Intermediate-
Term 

NOAEL= 25 
mg/kg/day 

UFA = 10x 
UFH =10x 

Residential LOC for 
MOE = 100 

LOAEL = 50 mg/kg/d based on stomach 
inflammation and mortality associated with 
the forestomach inflammation 

Dermal and 
Inhalation (All 
Durations) 

Quantitative assessment not required:  cluster is corrosive/irritating and exposure will be self 
limiting; expected low dermal and inhalation absorptions; product is used in low percentages in 
household products (i.e., low exposure).  

Cancer (oral, 
dermal, 
inhalation) 

Classification:  No animal toxicity data available for an assessment. Based on SAR analysis, not 
expected to be carcinogenic. 

 
 
4.6 Endocrine Disruption 
 
EPA is required under the FFDCA, as amended by FQPA, to develop a screening program to 
determine whether certain substances (including all pesticide active and other ingredients) “may 
have an effect in humans that is similar to an effect produced by a naturally occurring estrogen, 
or other such endocrine effects as the Administrator may designate.”  Following 
recommendations of its Endocrine Disruptor and Testing Advisory Committee (EDSTAC), EPA 
determined that there was a scientific basis for including, as part of the program, the androgen 
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and thyroid hormone systems, in addition to the estrogen hormone system.  EPA also adopted 
EDSTAC’s recommendation that the Program include evaluations of potential effects in wildlife.  
For pesticide chemicals, EPA will use FIFRA and, to the extent that effects in wildlife may help 
determine whether a substance may have an effect in humans, FFDCA authority to require the 
wildlife evaluations.  As the science develops and resources allow, screening of additional 
hormone systems may be added to the Endocrine Disruptor Screening Program (EDSP). 
 
When additional appropriate screening and/or testing protocols being considered under the 
Agency’s EDSP have been developed, the MPOACs may be subjected to further screening 
and/or testing to better characterize effects related to endocrine disruption. 
 
 
5.0 Dietary Exposure/Risk Characterization 
 
5.1 Residues of Concern 
 
Very limited information is available for MPOACs with respect to plant and animal metabolism 
or environmental degradation.  The Agency considered the representative chemical structures, 
the generic cluster structures, the submitted physicochemical EPI Suite™ information as well as 
the structure-activity relationship analysis detailed in Appendix B of this review.  Additionally, 
information on other surfactants and chemicals of similar size and functionality was considered 
as well.   
 
The registrant selected Ethoquad® (CAS RN 70750-47-9), as the test compound because the 
coco alkyl encompasses the broad range of C8-C18 alkyl chain included in the descriptor.  The 
Agency concluded that the cluster grouping was appropriate.  Further, the Agency also 
concluded that it is unlikely that any potential environmental degradates that would be found in 
food and water will be more toxic than the parent compound.  Residue estimates used in the 
dietary risk assessment were chosen to represent an upper bound on the combined residues of 
parent and any potential metabolite or degradate of concern.   
 
5.2 Drinking Water Residue Profile 
 
No monitoring data or data reflecting the concentration of these inert ingredients in drinking 
water are available.   
 
EFED conducted modeling runs on four surrogate inert chemicals using a range of physical 
chemical properties which bracket those expected for the MPOACs (email from D. Young to M. 
Metzger dated 1/15/09).  EFED selected a North Carolina cotton scenario with an application 
date of July 1st as the scenario that would likely provide high end drinking water values for use in 
risk assessment.  Percent crop area (PCA) factors were not applied.  Simulations were run 
assuming a rate of 1 lb inert ingredient/A.  Since degradation information was not available, 
three degradation scenarios were investigated:  1) chemically stable in water and soil; 2) a 100-
day half-life in water and soil; and 3) a 10-day half life in water and soil.  Further, two possible 
scenarios were investigated, one where all of the inert was applied as a single application, and 
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the second assuming that the inert was applied evenly over a growing season.  Modeled acute 
drinking water values ranged from 0.001 ppb to 41 ppb.  Modeled chronic drinking water values 
ranged from 0.0002 ppb to 19 ppb.  Further details of the EFED analysis are contained in 
Appendix C of this document. 
 
For the purpose of the screening level dietary risk assessment to support this request for an 
exemption from the requirement of a tolerance for the MPOAC inerts, a value of 100 ppb based 
on screening level modeling was used for both the acute and chronic dietary risk assessments for 
the parent compounds and for the metabolite of concern.  HED considers the value of 100 ppb to 
be a high end, conservative assumption that is not likely to underestimate drinking water risks. 
 
5.3 Food Residue Profile 
 
No residue data were submitted for the MPOAC inerts.  In the absence of data, the Agency has 
developed an approach which uses surrogate information to derive upper bound exposure 
estimates for the subject inert ingredient.  Upper bound exposure estimates are based on the 
highest tolerance for a given commodity from a list of 57 high use insecticides (22), herbicides 
(20), and fungicides (17).  The 57 pesticides were selected based on an overall ranking scheme 
that included consideration of the 1999 data for active ingredients use.  All herbicides at greater 
than 5 million lbs/yr and all fungicides and insecticides at greater than 1 million lbs/yr were 
included as candidate surrogate chemicals.   
 
OPP assumed that the residue level of the inert ingredient would be no higher than the highest 
tolerance for a given commodity.  Implicit in this assumption is that there would be similar rates 
of degradation between the active and inert ingredient (if any) and that the concentration of inert 
ingredient in the scenarios leading to these highest of tolerances would be no higher than the 
concentration of the active ingredient.   
 
To summarize, the Agency believes the assumptions used to estimate dietary exposures lead to a 
very conservative assessment of dietary risk for the following reasons: 
 

• the highest tolerance level from the surrogate pesticides for every food is used;  
• 100% crop treated (%CT) is assumed for all crops (every food eaten by a person each day 

has tolerance-level residues); 
• many of these high tolerances are based on very short pre-harvest intervals where there is 

little time for degradation, whereas actual pesticide applications occur throughout the 
growing season;  

• no consideration was given to potential degradation between harvest and consumption 
(use of tolerance level residues which are typically one to two orders of magnitude higher 
than actual residues found in monitoring data);  

• residue values were assigned to every commodity in DEEM™ with no consideration 
given to potential reduction in residues from washing or cooking.  
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Although sufficient information to quantify actual residue levels in food is not available, the 
compounding of these conservative assumptions will lead to a significant exaggeration of actual 
exposures.  OPP does not believe that this approach underestimates exposure in the absence of 
residue data.  
 
5.4 Analytical Methodology 
 
Since this request is for an exemption from the requirement of a tolerance, an analytical method 
for enforcement purposes is not required to support this action. 
 
5.5 Dietary (Food and Water) Exposure and Risk 
 
The model and inputs used for the MPOAC dietary risk assessments are described briefly in 
Section 5.3 and below.  A complete description of the dietary exposure and risk assessment is 
provided in the memorandum for a different inert ingredient cluster entitled “Alkyl Amines 
Polyalkoxylates (Cluster 4):  Acute and Chronic Aggregate (Food and Drinking Water) Dietary 
Exposure and Risk Assessments for the Inerts.” (D361707, S. Piper, 2/25/09). 
 
A chronic aggregate dietary (food and drinking water) exposure and risk assessments was 
conducted using the Dietary Exposure Evaluation Model DEEM-FCID™, Version 2.03 which 
uses food consumption data from the U.S. Department of Agriculture’s Continuing Surveys of 
Food Intakes by Individuals (CSFII) from 1994-1996 and 1998.   
 
5.5.1. Acute Dietary Exposure and Risk 
 
No adverse effects attributable to a single exposure to the MPOAC inerts were seen in the 
toxicity databases; therefore, an acute dietary risk assessment is not appropriate.   
 
5.5.2. Chronic Dietary Exposure and Risk  
 
A conservative screening level chronic dietary (food and water) exposure and risk assessment 
was conducted for the MPOACs using the highest tolerance level residue for all food forms, 
including meat, milk, poultry and eggs, default processing factors for dried commodities and 
100% CT.  In addition, a default concentration of 100 ppb was assumed for inert ingredient 
residues in drinking water.   

 
The chronic dietary exposure estimates for food and drinking water are below HED’s level of 
concern (<100% cPAD) for the U.S. population and all population subgroups.  The petitioner has 
requested that the specific exemption from the requirement of a tolerance state that the MPOACs 
may be no more than 10% by weight in herbicide formulations and 5% in all other pesticide 
formulations.  Since the screening level modeling developed to support inert ingredient risk 
assessments does not have the capability to accept differing caps for different classes of 
pesticides, the Agency ran the assessment using the highest requested cap in the final pesticide 
formulation of 10%.  When the percentage of inert in the end use product for any class of 
pesticide was limited to no more than 10% by weight, the chronic dietary risk estimates for food 
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and drinking water were not of concern.  MPOAC inert dietary exposure for food and drinking 
water is 16% of the cPAD for the U.S. population and 51% of the cPAD for children 1-2 yrs old, 
the most highly exposed population subgroup.  See Table 5.4.4, below for a summary of results. 

 
5.5.3. Cancer Dietary Exposure and Risk 
 
HED has not identified any concerns for carcinogenicity relating to the MPOACs; therefore, a 
cancer dietary exposure assessment was not performed. 
 
5.5.4. Summary of Dietary Exposure and Risk Assessment Results 
 
The results of the chronic dietary risk assessment are shown in the summary table, below.  The 
input and output files for the chronic dietary assessment are included in this memorandum as 
Appendix D. 
 
Table 5.5.4.  Summary of Dietary (Food and Drinking Water) Exposure and Risk for 
Alkyl Ammonium Chloride Salts (AACS) Cluster 7 

Acute Dietary 
(95th Percentile) 

Chronic Dietary 
 

Population Subgroup 
Dietary 

Exposure 
(mg/kg/day) 

% aPAD 
Dietary 

Exposure 
(mg/kg/day) 

% cPAD 

General U.S. Population 0.039988             16 

All Infants (< 1 year old) 0.084945             34 

Children 1-2 years old 0.127305             51 

Children 3-5 years old 0.094736             38 

Children 6-12 years old 0.052679             21 

Youth 13-19 years old 0.030043             12 

Adults 20-49 years old 0.030455             12 

Adults 50+ years old 0.032072             13 

Females 13-49 years old 

 

 

 

 

No acute endpoint selected 

0.030646             12 
The most highly exposed subgroup is bolded. 
 
 
6.0 Residential (Non-Occupational) Exposure/Risk Characterization 
 
The MPOACs may be used as inert ingredients in pesticide formulations that are used in and 
around the home.  Additionally, uses are possible in household cleaning products and in personal 
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care products.  The Agency has not selected endpoints for dermal or inhalation risk assessment; 
therefore, only exposure scenarios which will result in oral exposures have been assessed for the 
MPOACs.   
 
6.1 Residential Handler Exposure 
 
Handler exposures to pesticide formulations and cleaning products are assessed for adults only 
and result in exposures by the dermal and inhalation routes only.  Since dermal and inhalation 
endpoints have not been selected for the MPOACs; a residential handler assessment is not 
appropriate for these inert ingredients. 
 
6.2 Residential Postapplication Exposure 
 
Exposure Scenarios 
Residential postapplication exposures result when bystanders, such as children come in contact 
with the MPOAC inerts in areas where end-use products have recently been applied (e.g., treated 
lawns, gardens or recently cleaned surfaces).  The Agency selected representative scenarios, 
based on end-use product application methods and labeled application rates.  HED conducted an 
assessment to represent worst-case residential exposure by assessing post application exposures 
and risks from: 
 

• MPOACs in pesticide formulations (fungicides/insecticides/herbicides); (Outdoor 
Scenarios) 

• MPOACs in disinfectant-type uses; (Indoor Scenarios) 
 
Only oral endpoints were selected for MPOAC inerts; therefore only incidental oral 
postapplication scenarios are assessed. 
 
For all postapplication exposure scenarios, exposures are assessed at short- and intermediate-
term exposure durations because residues may be present on treated lawns or indoor treated 
surfaces for lengths of time consistent with intermediate-term exposure. 
 
Residential postapplication exposure can occur in commercially treated environments (e.g., 
schools, hospitals).  If the products are used on a routine basis (i.e., daily) and the inert ingredient 
has a long indoor half-life, exposures may occur over an intermediate-term time duration (30 
days – 6 months).   
 
Postapplication High End Outdoor Exposure Scenarios 

• Hand-to-Mouth activity for toddlers on treated lawns (children) 
• Object-to-Mouth activity for toddlers on treated lawns (children) 
• Soil ingestion from treated soil (children) 

  
The exposures from these routes and scenarios were considered individually and were also added 
together, where appropriate, to determine a total dose for children exposure to treated lawns.  
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Residential postapplication exposure is assessed on the day of application, typically referred to as 
“Day 0”. 
 
Exposure Data and Assumptions 
A series of assumptions and exposure factors served as the basis for completing the residential 
postapplication risk assessments.  The assumptions and factors used in the risk calculations are 
consistent with current HED policy for completing residential exposure assessments (i.e., SOPs 
for Residential Exposure Assessment [1997 and 2001 revision]).   
 
Exposures to adults/children after contact with treated lawns have been addressed using the latest 
approaches for this scenario including: 

• For adult exposure, the mean for US males and females was used to estimate exposure 
(70 kg).  For child exposure, the mean of median values for male and female 3 year olds 
was used to estimate exposure (15 kg). 

• Based on HED’s Residential SOPs, it was assumed that the surface area used for each 
hand-to-mouth event is 20 cm2 (based on the surface area of three fingers of a toddler’s 
hand).  For short-term exposures, it is assumed that there were 20 events per hour (90th 
percentile, according to the SOP) and for intermediate-term exposures, it was assumed 
that there were 9.5 event/hour (mean value). 

• The exposure time used is 4 hours a day (USEPA, 2000 and 2001). 
• The saliva extraction efficiency used is 50% (USEPA, 2000 and 2001). 
• Pesticidal products are assumed to contain a maximum of 10% MPOACs in herbicide 

products, 5% MPOACs in all other products.  
• Residential risk assessments are based on estimates of what homeowners would typically 

treat.  Per HED’s Residential SOPs (1997 & 2001 revision), residential pesticide handlers 
are assumed to mix and use a volume of 5 gallons of product per day. 

• For outdoor pesticide applications, residential handlers are assumed to use a total of 0.45 
lbs MPOACs per day for herbicide products and 0.225 lbs MPOACs per day for all other 
products.  This is also the amount used to estimate postapplication exposure.  This 
estimate is based on the following assumptions: 

o Five (5) gallons of formulated pesticide solution are assumed to be used per day 
by a residential handler (Revised Residential SOPs Area Treated, February, 
2001).  Consistent with the residential SOPs, the density of the formulated 
pesticide solution are assumed to be 9 lbs/gallon.  Per the JITF CST7 submission, 
the proposed limit to the amount of MPOAC inert in the pesticide products is 10% 
for herbicide products, 5% all other products. Therefore 10% of any herbicide 
product is assumed to be MPOACs, and all other products are assumed to be 5% 
MPOAC inerts.  Product concentrates are assumed to be diluted at a 1 to 10 ratio 
with water. 

• A dermal absorption factor is not relevant to this assessment as oral exposure was the 
only route of exposure assessed. 
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Postapplication High End Indoor Exposure Scenarios 
 
Standard methodologies based on HED’s Residential SOPs were used to assess residential 
postapplication exposure to hard surface cleaners. 
 
Per the JITF CST7 submission, the proposed limit to the amount of MPOAC inert in the 
pesticide products is 10% for herbicide products, 5% all other pesticidal products.  Additionally, 
HED has identified some residential use cleaning products that contain MPOAC that do not 
make antimicrobial claims.  HED notes that inclusion of this scenario under FQPA in the 
aggregate risk assessment provides a conservative aggregate risk assessment.  The amount of 
MPOAC in indoor cleaning products is not expected to exceed 5% as this reflects a high-end 
concentration based on an overall query of products that contain MPOAC.  The residue of these 
indoor cleaning products can be available for residential postapplication exposure as children can 
be exposed in day care centers/schools.   
 
Typically, the Agency assesses disinfectant-type products for the short-term exposure duration (1 
to 30 days).  This assumption is supported by the fact that the different residential scenarios (i.e. 
methods of application) are episodic, not daily.  In addition, homeowners are assumed to use 
different cleaning products with varying active and inert ingredients.  However, intermediate-
term exposure is assessed for children because disinfectant products are used frequently in 
schools and day care centers where children can spend significant amounts of time. In those 
environments, cleaning products can be used on a daily basis. 
 
The Agency used assumptions based on the Residential SOPs. The following key assumptions 
were used in this assessment: 

• Toddlers (3 years old) were used to represent the 1 to 6 year old age group and are 
assumed to weigh 15 kg, the median for male and female toddlers (USEPA, 2000 and 
2001).  

• Based on HED’s Residential SOPs, it was assumed that the surface area used for each 
hand-to-mouth event is 20 cm2 (based on the surface area of three fingers of a toddler’s 
hand.  For short-term exposures, it is assumed that there were 20 events per hour (90th 
percentile, according to the SOP) and for intermediate-term exposures, it was assumed 
that there were 9.5 event/hour (mean value). 

• The exposure time was 4 hours a day (USEPA, 2000 and 2001). 
• The saliva extraction efficiency was 50% (USEPA, 2000 and 2001). 
• No label information was available to represent the volume of disinfectant to be used for 

cleaning surfaces such as floors.  It was assumed that the diluted treatment solution was 
applied at a rate of 1 gallon per 1,000 sq. ft2. 

• The maximum application rate on the product labels for application to hard surfaces is 
8.34 lbs product/gal, based on the density of water.  The amount of product used is 
assumed to be 0.5 gallons per day at a rate of 1 gallon/1000 ft2, (i.e., 0.5 gallons for 500 
ft2).  Therefore, the application rate used for the hard surface cleaner scenario in the post 
application scenario was  6.5x10-6 lbs inert/ft2 [(1 gallon of product used * 8.34 
lbs/gallon)/1000 ft2 cleaned = 0.008 lb product/ft2); (0.008 lb product/ ft2 * 5% inert in a 
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given disinfectant formulation * 2 oz/128 oz dilution factor= 6.5x10-6 lb/ft2 /per day)] 
(See Table 6.2: Indoor Cleaning Products) 

•  No data is available regarding the quantity of solution residue left on the floor after 
treatment.  As a conservative measure, it was assumed that 25% of the cleaner remains 
after the final mopping.  This assumption has been used by the AD for other Office of 
Pesticide Program risk assessments. 

• No transferable residue data were available that could be used to estimate the transfer 
factor from the floor to skin.  Therefore, it is assumed that 10% of the deposition rate is 
available for dermal transfer (USEPA, 2000 and 2001). 

• A dermal absorption factor was utilized as incidental oral was the only route of exposure 
assessed. 

 
Risks were calculated using the Margin of Exposure (MOE) approach, which compares a 
toxicological Point of Departure (PoD) to an exposure estimate.  Exposure algorithms and 
additional information on calculating the risk estimates for residential postapplication exposure 
can be found in the memorandum entitled JITF Inert Ingredients.  Residential and 
Occupational Exposure Assessment Algorithms and Assumptions Appendix for the Human 
Health Risk Assessments to Support Proposed Exemption from the Requirement of a Tolerance 
When Used as Inert Ingredients in Pesticide Formulations (D364751, 5/7/09, Lloyd/LaMay) 
 
Risk Summary 
A summary of the residential postapplication exposure and risk estimates are presented in Table 
6.2, below.  Short- and intermediate-term post application risks for children are not of concern.  
The individual route-specific and combined non-dietary risks from incidental oral exposures for 
the outdoor scenarios and indoor scenarios do not demonstrate risks of concern for toddlers (i.e., 
the MOEs for the assessed scenarios are greater than 100).  
 
Risk Characterization 
At this time, residue dissipation data or reliable use pattern data are not available, including the 
frequency and duration of use of cleaning products in the residential setting.  The Agency does 
not believe that the use patterns of many residential products result in intermediate-term 
exposure.  However, the Agency notes that intermediate-term exposure to children may occur in 
areas where disinfecting products are used more frequently (i.e., schools and day care centers). 
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Table 6.2.  Incidental Oral Residential Postapplication Short- and Intermediate-term 
Exposures and Risks for MPOACs 
Exposure Scenario Application Rate1 Exposed 

Population & 
Exposure 
Duration2 

Daily Dose 
(mg/kg/day)3 

MOE4 

Outdoor Lawn Products, Herbicides 
Child ST 0.0067 3,700 Hand-to-Mouth from 

Treated Lawn Child IT 0.0032 7,800 
Child ST Object-to-Mouth 

from Treated Lawn Child IT 0.0017 15,000 

Child ST Soil Ingestion 

0.45 lb/day 

Child IT 0.0000225 1,100,000 

Outdoor Lawn Products, Insecticides/ Fungicides 
Child ST 0.00336 7,400 Hand-to-Mouth from 

Treated Lawn Child IT 0.0016 16,000 
Child ST Object-to-Mouth 

from Treated Lawn Child IT 0.00084 30,000 

Child ST 
Soil Ingestion 

0.225 lb/day 

Child IT 0.0000113 2,200,000 

Indoor Cleaning Product 
Child ST 0.0042 5,900 Hand-to-Mouth from 

Treated Indoor 
Surface 

6.5E-6 lb/ft2 
Child IT 0.002 12,000 

1 Application rates for outdoor and indoor products are derived in Section 6.2. 
2 ST and IT indicate short- or intermediate-term exposure durations 
3 Daily Dose = Daily Dose algorithms for various residential postapplication scenarios outlined in “JITF Inert Ingredients.  
Residential and Occupational Exposure Assessment Algorithms and Assumptions Appendix for the Human Health Risk 
Assessments to Support Proposed Exemption from the Requirement of a Tolerance When Used as Inert Ingredients in Pesticide 
Formulations”, D364751,” 5/7/09. 
4 MOE =  PoD (NOAEL of 25 mg/kg/day)/ Daily dose (mg/kg/day) 
 
 
7.0 Aggregate Risk Assessments and Risk Characterization 
 
Endpoints for dermal and inhalation risk assessment were not selected for the MPOACs; 
therefore aggregate risks for this cluster of inert ingredients combine average dietary (food and 
water) exposures with post-application incidental oral exposures (children only). 
 
7.1 Acute Aggregate Risk 
 
There was no hazard attributable to a single exposure seen the in the toxicity database for the 
MPOAC inerts; therefore an acute aggregate risk assessment is not appropriate.    
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7.2 Short-Term/Intermediate-Term Aggregate Risk  
 
Short-term and intermediate-term aggregate risk assessments for the MPOAC inert ingredients 
combine high end residential short- or intermediate-term exposures with average food and 
drinking water exposures, and compare this total to a short- or intermediate term PoD.  Short- 
and intermediate-term aggregate risks for adults are limited to dietary exposure only, and as 
discussed in Section 5.5 are not of concern. 
  
The residential exposure values used in the aggregate risk assessments for children are shown in 
Table 7.2.1., below.  
 
Table 7.2.1.  Residential Exposures for Use in the MPOAC Aggregate Risk Assessment 

Population 
Handler Exposure 

(mg/kg/day)1 

Postapplication 
Exposure 

(mg/kg/day)2 

Residential 
Exposure 
(mg/kg/day)3 

Short-Term 

Child  N/A 
0.0067 

Source: Table 6.2 
Hand-to-mouth from Treated 

Lawn (Herbicice) 

0.0067 

Intermediate-Term 

Child  N/A 
0.0032 

Source: Table 6.2 
Hand-to-mouth from Treated 

Lawn (Herbicice) 
0.0032 

1  Handler exposure, which is applicable to adult populations only, combines high end dermal and inhalation handler exposure.  
This exposure is included in the short-term aggregate assessment for adults only, as HED does not believe that residential 
handlers will have intermediate-term exposures.   
2  Postapplication exposure for adults, includes high end dermal exposure from: 1) treated turf or; 2) pets, whichever is higher.  
Postapplication exposure for children combines postapplication exposures from dermal and hand-to-mouth (oral) exposure to one 
of the following scenarios:  1) treated turf; 2) indoor cleaning surfaces; 3) or  pets, whichever is highest.  Both short- and 
intermediate-term durations are appropriate for post-application exposures.   
3 Residential exposure is the sum of the handler (adults only) and post application exposures.   
 
Short- and intermediate-term aggregate risks are not of concern for the MPOACs.  Short- and 
intermediate-term aggregate risks for adults are limited to dietary exposure only, and as 
discussed in Section 5.5, above, are not of concern.  Table 7.2.2, below summarizes short- and 
intermediate-term aggregate risks for children. 
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Table 7.2.2.  Short- and Intermediate-Term Aggregate Oral Risk Calculations for 
the MPOACs 

Population 
PoD 

mg/kg/day LOC1 

Max 
Allowable 
Exposure2 
mg/kg/day 

Average 
Food & 
Water 

Exposure 
mg/kg/day 

Residential 
Exposure3 
mg/kg/day 

Aggregate 
MOE 

(food and 
residential)4 

Short-Term 
Child  25 100 0.25 0.127305 0.0067 190 

Intermediate-Term 
Child  25 100 0.25 0.127305 0.0032 190 
1 The LOC (Level of Concern) is based on the standard inter- and intra-species uncertainty factors totaling 100. 
2 Maximum Allowable Exposure (mg/kg/day) = PoD (Point of Departure)/LOC 
3 Residential Exposure = Incidental Oral hand-to-mouth exposure for children only (Table 6.2).   
4 Aggregate MOE = [PoD/ (Avg Food & Water Exposure + Residential Exposure)] 
 
7.3 Long-Term Aggregate Risk  
 
For the MPOACs, the long-term aggregate risk includes dietary exposures to food and drinking 
water only.  Dietary (food and water) exposures and risk are discussed in Section 5.5.4 of this 
memorandum.  Long-Term (chronic) aggregate risks for the MPOAC inerts are not of concern.   
 
7.4 Cancer Risk 
 
HED has not identified any concerns for carcinogenicity for the MPOAC inerts; therefore, an 
aggregate cancer dietary exposure assessment is not appropriate.   
 
 
8.0 Occupational Exposure/Risk Pathway 
 
Quantitative dermal or inhalation risk assessments will not be performed for occupational 
workers because the MPOACs are highly corrosive/irritating, and therefore exposure will be 
self-limiting and will be regulated based on labeling of the end use product.  There is not a 
significant concern for dermal or inhalation exposures due to expected low dermal and inhalation 
absorptions and the fact that the product is used in low percentages in household products (i.e., 
low exposure).  
 
 
9.0 Environmental Justice 
 
Potential areas of environmental justice concerns, to the extent possible, were considered in this 
human health risk assessment, in accordance with U.S. Executive Order 12898, "Federal Actions 
to Address Environmental Justice in Minority Populations and Low-Income Populations," 
http://www.eh.doe.gov/oepa/guidance/justice/eo12898.pdf). 
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As a part of every pesticide risk assessment, OPP considers a large variety of consumer 
subgroups according to well-established procedures.  In line with OPP policy, HED estimates 
risks to population subgroups from pesticide exposures that are based on patterns of that 
subgroup’s food and water consumption, and activities in and around the home that involve 
pesticide use in a residential setting.  Extensive data on food consumption patterns are compiled 
by the USDA under the Continuing Survey of Food Intake by Individuals (CSFII) and are used 
in pesticide risk assessments for all registered food uses of a pesticide.  These data are analyzed 
and categorized by subgroups based on age, season of the year, ethnic group, and region of the 
country.  Additionally, OPP is able to assess dietary exposure to smaller, specialized subgroups 
and exposure assessments are performed when conditions or circumstances warrant.  Whenever 
appropriate, non-dietary exposures based on home use of pesticide products and associated risks 
for adult applicators and for toddlers, youths, and adults entering or playing on treated areas 
postapplication are evaluated.  Further considerations are currently in development as OPP has 
committed resources and expertise to the development of specialized software and models that 
consider exposure to bystanders and farm workers as well as lifestyle and traditional dietary 
patterns among specific subgroups. 
 
 
10.0 Human Studies 
 
This assessment does not rely on any studies in which human subjects were intentionally 
exposed to a pesticide.  
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APPENDIX A.  Toxicity Information for the MPOAC Inerts 
 
Table A.2.2 Toxicity Profile 
Guideline 

No.  
Study Type MRID No. (year)/ 

Classification /Doses 
Results 

OECD 422 Subchronic/Repro 47644401 (2009) 
Acceptable/non-guideline 
0, 25, 50, 100 mg/kg/d 

Parental NOAEL = 25 mg/kg/d  
Parental LOAEL = 50 mg/kg/d based on 
forestomach inflammation and mortality in 
females  
 
Repro/Devel NOAEL = 25 mg/kg/d 
Repro/Devel LOAEL could not be determined 
because of insufficient animals 

 
 
EXECUTIVE SUMMARY:  In a Combined Repeated Dose Toxicity Study using the 
Reproduction/Developmental Toxicity Screening Test (MRID 47644401), Quarternary 
ammonium compounds, coco alkylmethylbis(hydroxyethyl)methyl, chlorides (QACs, CAS # 
70750-47-9; 75% purity) was administered by gavage to HanRcc: WIST(SPF) rats.  There were 
10 rats per sex per dose group.  Males were dosed at 0, 25, 50 and 100 mg/kg bw/day for at least 
28 days and females were dosed for 14 days prior to pairing, through the pairing and gestation 
periods until the Fl generation reached lactation day 4. Dose levels were adjusted for 75% purity 
by applying a correction factor of 1.33. The test substance contains anhydrous isopropanol at a 
concentration of 23%, therefore the control animals were dosed with anhydrous isopropanol in 
water (IPA 23%) at the same dilution as the high-dose level formulation. 
 
At 100 mg/kg/day, all animals were found dead or were sacrificed in extremis on day 5 of the 
pre-mating period. At 50 mg/kg/day, one female was found dead on day 6 of the pre-mating 
period and four females were sacrificed in extremis on day 8. Histopathology examination 
revealed that marked inflammatory lesions in the forestomach were associated with the cause of 
these deaths. The test material caused these lesions by severe local irritation following treatment 
with a bolus by gavage.  
 
Food consumption in the mid-dose group was somewhat suppressed in both males and females at 
the end of the 14-day pre-mating period, though not statistically significant (-10.7% in males, -
10.2% in females). Sporadic statistical significance in decreased body weight gain was observed 
in both sexes at 50 mg/kg/day between days 6 and 10 of the pre-mating period. There were no 
body weight or food consumption effects at the 25 mg/kg dose level. 
 
Results of the FOB and motor activity testing were not indicative of any neurological effect 
caused by the test material. Pregnancy occurred in all female rats in the three test groups evaluated 
for reproductive performance (0, 25, and 50 mg/kg/day). No statistically significant or 
biologically meaningful differences were observed in fertility, gestation interval, or number of 
litters for the mated female rats from the low- and mid-dose groups. The number of females 
evaluated at the 50 mg/kg/day dose level was lower than the eight required by the OECD 
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guidelines. There was no mating within the high-dose group of rats, since all the females died or 
were terminated.   
 
No treatment-related hematology effects were observed. Liver enzymes were increased in males 
at the low- and mid-dose levels and in females at the mid-dose level. These increases were not 
accompanied by histopathological findings in the liver and were are not considered adverse. No 
treatment-related effects on organ weight were observed. At necropsy, slight to marked 
forestomach lesions (primarily hyperkeratosis) were found in all rats examined microscopically, 
but was not considered advers.  As noted above, marked inflammatory lesions in the forestomach 
was associated with deaths in the mid- and high-dose groups.   
 
The repeated oral toxicity LOAEL for QACs in rats is 50 mg/kg/day based on mortality 
and forestomach inflammation.  The NOAEL is 25 mg/kg/day.  
 
A reproductive/developmental LOAEL for QACs in rats was not demonstrated in this 
study.  The reproductive/developmental NOAEL in rats is 25 mg/kg/day (No reproductive 
or developmental effects were observed at 50 mg/kg/day, but the evaluation at this dose 
level included only five female animals.). 
 
This study is classified Acceptable (Guideline) and satisfies the guideline requirement for a 
Combined Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity 
Screening Test (OECD 422) in the rat.  
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APPENDIX B.  Structure-Activity Relationship (SAR) Discussion 
 
HED used DEREK for Windows (V. 11) to assess the potential toxicity of compounds in the 
inerts mixture as well as potential degradates.  As described in Section 3 of this document these 
compounds are sodium salts of quaternary ammonium compounds.  Five compounds were 
subjected to DEREK analysis:  1) a saturated C12 compound with POE =2; 2) a saturated C14 
compound with POE =2; 3) an unsaturated C18 with POE =2; 4) a putative de-alkylated 
degradate, and 5) a putative de-ethoxylated degradate. The structures are shown in Figure 1 
below. 
 
Figure B-1.  Structures of Compounds Subjected to Structure-Activity Analysis 
18448-65-2 

N
+

O

O

Cl –

 
60687-90-3 

 
C12 Example 

N +

O

O

Cl –

 
De-alkylated 

N+

O

O

Cl–

 
De-ethoxylated structure 

N

 
 
 
Derek for Windows (LHASA Ltd.) is an expert system for the prediction of toxicity. It relies on 
a knowledge base of structural alerts and rules developed by scientists. When a test compound is 
inputted into the program, Derek for Windows scans the test compound for structural alerts 
contained within its database that are associated with specific toxicological endpoints and applies 
a series of reasoning rules to determine the likelihood of toxicity for the test compound. 
Information is provided on the rules used to make the prediction, along with descriptions of 
structural alerts identified, comments, available example compounds linked to the alerts and 
literature references.  
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APPENDIX C.  Summary of Drinking Water Estimates of Four Surrogate Inert Chemicals 
 
Notes: 
1. Used a North Carolina cotton scenario with application date on July 1.  This scenario should 

be a good representative of likely high-end drinking water residue estimates.  Also varied 
application dates and weather files to ensure that there were no aberrations; these values look 
good in that regard. 

2. PCA factors were not applied, but the impact of applying such factors (i.e., 0.5 to 0.9) would 
be insignificant in comparison to the vast uncertainties surrounding generation of 
concentrations from surrogate chemicals as well as uncertainties regarding the actual timing 
of applications. 

3. All simulations were made at approximately 1 lb/A.  Concentrations resulting from other 
application rates will be directly proportional to the application rate. 

4. Table 1 gives the normalized concentration estimates for the case where all mass is applied 
on a single day.  This should be the most conservative case. 

5. Table 2 gives the normalized concentration estimates for the case where mass is distributed 
evenly over a 100-day period (April to June).  

6. A range of degradation rates were used because degradation information was not available.  3 
simulations were made 1) chemically stable in water and soil, 2) a 100 day half life in water 
and soil, and 3) a 10-day half life in water and soil.   This should cover degradation. 

7. Table 3 gives the chemical inputs used in the simulations. 
 
Table 1.  DW concentration for application lumped on a single day.  (This maximizes the 
acute concentrations.)  All concentrations are normalized to a yearly application of 1 kg/hA 
(1.12 lb/acre). 

 Chemical 
1 

Chemical 
2 

Chemical 
3 

Chemical 
4 

Estimates based on Stable Assumption     
Acute (ppb) 1.1 41 33 0.005 
Chronic 0.69 15 19 0.003 
Cancer 0.47  12 15 0.002 
     
Estimates based on assumption of a 100-
day half life in soil and water 

    

Acute (ppb) 0.74 36 22 0.003 
Chronic 0.33 8.8 7.7 0.002 
Cancer 0.25 6.4 6.4 0.001 
     
Estimates based on assumption of a 10-day 
half life in soil and water 

    

Acute (ppb) 0.48 25 15 0.002 
Chronic 0.04 1.1 0.96 0.0002 
Cancer 0.03 0.65 0.60 0.0002 
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Table 2.  DW concentration for applications spread out over a 100-day period.  This 
simulates a more even distribution of pesticide over the growing season.  All concentrations 
are normalized to a yearly application of 1 kg/hA (1.12 lb/acre). 

 Chemical 
1 

Chemical 
2 

Chemical 
3 

Chemical 
4 

Spread Out Values     
     
Estimates based on Stable Assumption     
Acute (ppb) 0.98 29 28 0.004 
Chronic 0.70 13 18 0.003 
Cancer 0.48 10 15 0.002 
     
     
Estimates based on assumption of a 100-day 
half life in soil and water 

    

 0.57 21 17 0.003 
 0.36 6.9 7.2 0.002 
 0.27 5.3 6.4 0.001 
     
Estimates based on assumption of a 10-day 
half life in soil and water 

    

 0.16 7.8 4.3 0.001 
 0.04 0.79 0.77 0.0002 
 0.03 0.61 0.63 0.0002 
 
Table 3 Chemical Inputs used in Simulations.   

 Chemical 1 Chemical 2 Chemical 3 Chemical 4
Chemical Inputs:     
MW 928 274 302 1185 
Solubility (mg/L) 382 299 19.5 6.69e-8 
V.P. (mmHg) 5.8e-27 1.76e-8 3.86e-8 3.77e-33 
Koc (ml/g) 9.44e6 152 1345 2.57e9 
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APPENDIX D.  Dietary Exposure and Risk Input/Outputs 
 
D.1.  MPOAC Chronic Dietary (Food and Water) Results  
 
U.S. Environmental Protection Agency                                 Ver. 2.00 
DEEM-FCID Chronic analysis for INERTS CST 7                     (1994-98 data) 
Residue file name: C:\Deemfcid\inerts\Inerts_57active_10%_CST7_100ppbH2Orev2.R98 
                                                     Adjustment factor #2 used. 
Analysis Date 05-07-2009/10:02:19     Residue file dated: 05-07-2009/10:01:23/8 
Reference dose (RfD, Chronic) = .25 mg/kg bw/day 
COMMENT 1: Inert 57 active ingredients + drinking water (100ppb); 10% formulated product 
=============================================================================== 
                    Total exposure by population subgroup 
------------------------------------------------------------------------------- 
 
                                                    Total Exposure 
                                         ----------------------------------- 
          Population                         mg/kg             Percent of    
           Subgroup                       body wt/day             Rfd        
--------------------------------------   -------------       --------------- 
U.S. Population (total)                     0.039988                16.0% 
 
U.S. Population (spring season)             0.040774                16.3% 
U.S. Population (summer season)             0.040558                16.2% 
U.S. Population (autumn season)             0.039259                15.7% 
U.S. Population (winter season)             0.039378                15.8% 
 
Northeast region                            0.043188                17.3% 
Midwest region                              0.039797                15.9% 
Southern region                             0.035898                14.4% 
Western region                              0.043815                17.5% 
 
Hispanics                                   0.042254                16.9% 
Non-hispanic whites                         0.039190                15.7% 
Non-hispanic blacks                         0.038658                15.5% 
Non-hisp/non-white/non-black                0.051461                20.6% 
 
All infants (< 1 year)                      0.084945                34.0% 
Nursing infants                             0.044592                17.8% 
Non-nursing infants                         0.100263                40.1% 
Children 1-6  yrs                           0.101523                40.6% 
Children 7-12 yrs                           0.049499                19.8% 
 
Females 13-19 (not preg or nursing)         0.028974                11.6% 
Females 20+ (not preg or nursing)           0.031541                12.6% 
Females 13-50 yrs                           0.032536                13.0% 
Females 13+ (preg/not nursing)              0.034408                13.8% 
Females 13+ (nursing)                       0.040855                16.3% 
 
Males 13-19 yrs                             0.030879                12.4% 
Males 20+ yrs                               0.030339                12.1% 
Seniors 55+                                 0.032141                12.9% 
 
Children 1-2 yrs                            0.127305                50.9% 
Children 3-5 yrs                            0.094736                37.9% 
Children 6-12 yrs                           0.052679                21.1% 
Youth 13-19 yrs                             0.030043                12.0% 
Adults 20-49 yrs                            0.030455                12.2% 
Adults 50+ yrs                              0.032072                12.8% 
Females 13-49 yrs                           0.030646                12.3% 
 
------------------------------------------------------------------------------- 

 
D2.  MPOAC Chronic Dietary (Food and Water) Input File 
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U.S. Environmental Protection Agency                                 Ver. 2.00 
DEEM-FCID Chronic analysis for INERTS CST 7                       1994-98 data 
Residue file: C:\Deemfcid\inerts\Inerts_57active_10%_CST7_100ppbH2Orev2.R98 
                                                               Adjust. #2 used 
Analysis Date 05-07-2009             Residue file dated: 05-07-2009/10:01:23/8 
Reference dose (RfD) = 0.25 mg/kg bw/day 
Comment:Inert 57 active ingredients + drinking water (100ppb); 10% formulated product 
-------------------------------------------------------------------------------- 
Food Crop                                       Residue       Adj.Factors      Comment 
EPA Code  Grp  Food Name                          (ppm)        
                                                             #1         #2  
-------- ---- -------------------------------   ---------- ------     ------   ------- 
95000010 O    Acerola                            2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
18000020 18   Alfalfa, seed                      0.500000   1.000      0.200   glypho 
  Full comment: glyphosate 
14000030 14   Almond                             1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
14000031 14   Almond-babyfood                    1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
14000040 14   Almond, oil                        1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
14000041 14   Almond, oil-babyfood               1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
04010050 4A   Amaranth, leafy                  100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
95000060 O    Amaranth, grain                    5.000000   1.000      0.200   glypho 
  Full comment: glyphosate [wheat] 
11000070 11   Apple, fruit with peel            25.000000   1.000      0.200   captan 
11000080 11   Apple, peeled fruit               25.000000   1.000      0.200   captan 
11000081 11   Apple, peeled fruit-babyfood      25.000000   1.000      0.200   captan 
11000090 11   Apple, dried                      25.000000   8.000      0.200   captan 
11000091 11   Apple, dried-babyfood             25.000000   8.000      0.200   captan 
11000100 11   Apple, juice                      25.000000   1.000      0.200   captan 
11000101 11   Apple, juice-babyfood             25.000000   1.000      0.200   captan 
11000110 11   Apple, sauce                      25.000000   1.000      0.200   captan 
11000111 11   Apple, sauce-babyfood             25.000000   1.000      0.200   captan 
12000120 12   Apricot                           15.000000   1.000      0.200   TM 
12000121 12   Apricot-babyfood                  15.000000   1.000      0.200   TM 
12000130 12   Apricot, dried                    15.000000   6.000      0.200   TM 
12000140 12   Apricot, juice                    15.000000   1.000      0.200   TM 
12000141 12   Apricot, juice-babyfood           15.000000   1.000      0.200   TM 
01030150 1CD  Arrowroot, flour                   1.000000   1.000      0.200   diuron 
  Full comment: diuron (potato transl] 
01030151 1CD  Arrowroot, flour-babyfood          1.000000   1.000      0.200   diuron 
  Full comment: diuron (potato transl] 
95000160 O    Artichoke, globe                   5.000000   1.000      0.200   permet 
  Full comment: permethrin 
01030170 1CD  Artichoke, Jerusalem               1.000000   1.000      0.200   diuron 
  Full comment: diuron (potato transl] 
04010180 4A   Arugula                          100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
95000190 O    Asparagus                         10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95000200 O    Avocado                           25.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al 
09020210 9B   Balsam pear                       15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
95000220 O    Bamboo, shoots                     0.200000   1.000      0.200   glypho 
  Full comment: glyphosate 
95000230 O    Banana                            10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95000231 O    Banana-babyfood                   10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95000240 O    Banana, dried                     10.000000   3.900      0.200   carbar 
  Full comment: carbaryl 
95000241 O    Banana, dried-babyfood            10.000000   3.900      0.200   carbar 
  Full comment: carbaryl 
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15000250 15   Barley, pearled barley            20.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15000251 15   Barley, pearled barley-babyfood   20.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15000260 15   Barley, flour                     20.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15000261 15   Barley, flour-babyfood            20.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15000270 15   Barley, bran                      30.000000   1.000      0.200   glypho 
  Full comment: glyphosate for bran 
19010280 19A  Basil, fresh leaves               50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
19010281 19A  Basil, fresh leaves-babyfood      50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
19010290 19A  Basil, dried leaves              260.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
19010291 19A  Basil, dried leaves-babyfood     260.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
06030300 6C   Bean, black, seed                  7.000000   1.000      0.200   maneb 
06020310 6B   Bean, broad, succulent            10.000000   1.000      0.200   maneb; 
  Full comment: maneb;carbaryl (CG 6) 
06030320 6C   Bean, broad, seed                  7.000000   1.000      0.200   maneb 
06020330 6B   Bean, cowpea, succulent           10.000000   1.000      0.200   maneb; 
  Full comment: maneb;carbaryl (CG 6) 
06030340 6C   Bean, cowpea, seed                 5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
06030350 6C   Bean,  great northern, seed        7.000000   1.000      0.200   maneb 
06030360 6C   Bean, kidney, seed                 7.000000   1.000      0.200   maneb 
06020370 6B   Bean, lima, succulent             10.000000   1.000      0.200   maneb; 
  Full comment: maneb;carbaryl (CG 6) 
06030380 6C   Bean, lima, seed                   7.000000   1.000      0.200   maneb 
06030390 6C   Bean, mung, seed                   2.000000   1.000      0.200   triflu 
  Full comment: trifluralin 
06030400 6C   Bean, navy, seed                   7.000000   1.000      0.200   maneb 
06030410 6C   Bean, pink, seed                   7.000000   1.000      0.200   maneb 
06030420 6C   Bean, pinto, seed                  7.000000   1.000      0.200   maneb 
06010430 6A   Bean, snap, succulent              5.000000   1.000      0.200   chloro 
  Full comment: chlorothalonil 
06010431 6A   Bean, snap, succulent-babyfood     5.000000   1.000      0.200   chloro 
  Full comment: chlorothalonil 
21000440 M    Beef, meat                         2.000000   1.000      0.200   endosu 
  Full comment: endosulfuran 
21000441 M    Beef, meat-babyfood                2.000000   1.000      0.200   endosu 
  Full comment: endosulfuran 
21000450 M    Beef, meat, dried                  2.000000   1.920      0.200   endosu 
  Full comment: endosulfuran 
21000460 M    Beef, meat byproducts              1.000000   1.000      0.200   diuron 
21000461 M    Beef, meat byproducts-babyfood     1.000000   1.000      0.200   diuron 
21000470 M    Beef, fat                         13.000000   1.000      0.200   endosu 
  Full comment: endosufuran 
21000471 M    Beef,fat-babyfood                 13.000000   1.000      0.200   endosu 
  Full comment: endosufuran 
21000480 M    Beef, kidney                       4.000000   1.000      0.200   glypho 
  Full comment: glyphosate; 2,4-D 
21000490 M    Beef, liver                        5.000000   1.000      0.200   endosu 
  Full comment: endosulfuran 
21000491 M    Beef, liver-babyfood               5.000000   1.000      0.200   endosu 
  Full comment: endosulfuran 
01010500 1AB  Beet, garden, roots                5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
01010501 1AB  Beet, garden, roots-babyfood       5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
02000510 2    Beet, garden, tops                50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin (CG 2) 
01010520 1A   Beet, sugar                       15.000000   1.000      0.200   chlorp 
  Full comment: chlorpyrifos 
01010521 1A   Beet, sugar-babyfood              15.000000   1.000      0.200   chlorp 
  Full comment: chlorpyrifos 
01010530 1A   Beet, sugar, molasses             15.000000   1.000      0.200   chlorp 
  Full comment: chlorpyrifos 
01010531 1A   Beet, sugar, molasses-babyfood    15.000000   1.000      0.200   chlorp 
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  Full comment: chlorpyrifos 
95000540 O    Belgium endive                   100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
13010550 13A  Blackberry                        40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
13010560 13A  Blackberry, juice                 40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
13010561 13A  Blackberry, juice-babyfood        40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
13020570 13B  Blueberry                         40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
13020571 13B  Blueberry-babyfood                40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
13010580 13A  Boysenberry                       40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
14000590 14   Brazil nut                         1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
95000600 O    Breadfruit                         0.200000   1.000      0.200   glypho 
  Full comment: glyphosate 
05010610 5A   Broccoli                          60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
05010611 5A   Broccoli-babyfood                 60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
05010620 5A   Broccoli, Chinese                 60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
05020630 5B   Broccoli raab                     60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
05010640 5A   Brussels sprouts                  60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
15000650 15   Buckwheat                          0.100000   1.000      0.200   metola 
  Full comment: metolachlor 
15000660 15   Buckwheat, flour                   0.100000   1.000      0.200   metola 
  Full comment: metolachlor 
01010670 1AB  Burdock                           10.000000   1.000      0.200   carbar 
  Full comment: carbaryl (carrot) 
14000680 14   Butternut                          1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
05010690 5A   Cabbage                           60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
05020700 5B   Cabbage, Chinese, bok choy        60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
05010710 5A   Cabbage, Chinese, napa            60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
05010720 5A   Cabbage, Chinese, mustard         60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
95000730 O    Cactus                             0.500000   1.000      0.200   glypho 
  Full comment: glyphosate 
95000740 O    Canistel                           2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
09010750 9A   Cantaloupe                        15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
04020760 4B   Cardoon                          100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
95000770 O    Carob                              0.050000   1.000      0.200   chloro 
  Full comment: chlorothanil 
01010780 1AB  Carrot                            10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
01010781 1AB  Carrot-babyfood                   10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
01010790 1AB  Carrot, juice                     10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
09010800 9A   Casaba                            15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
14000810 14   Cashew                             1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
01030820 1CD  Cassava                            1.000000   1.000      0.200   diuron 
  Full comment: diuron [potato transl] 
01030821 1CD  Cassava-babyfood                   1.000000   1.000      0.200   diuron 
  Full comment: diuron [potato transl] 
05010830 5A   Cauliflower                       60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
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01010840 1AB  Celeriac                          10.000000   1.000      0.200   carbar 
  Full comment: carbaryl (carrot) 
04020850 4B   Celery                           100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
04020851 4B   Celery-babyfood                  100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
04020860 4B   Celery, juice                    100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
04020870 4B   Celtuce                          100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
09020880 9B   Chayote, fruit                    15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
95000890 O    Cherimoya                          2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
12000900 12   Cherry                            50.000000   1.000      0.200   captan 
12000901 12   Cherry-babyfood                   50.000000   1.000      0.200   captan 
12000910 12   Cherry, juice                     50.000000   1.000      0.200   captan 
12000911 12   Cherry, juice-babyfood            50.000000   1.000      0.200   captan 
14000920 14   Chestnut                           1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
40000930 P    Chicken, meat                      5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
40000931 P    Chicken, meat-babyfood             5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
40000940 P    Chicken, liver                     5.000000   1.000      0.200   iprodi 
  Full comment: iprodione 
40000950 P    Chicken, meat byproducts           1.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
40000951 P    Chicken, meat byproducts-babyfoo   1.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
40000960 P    Chicken, fat                       5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
40000961 P    Chicken, fat-babyfood              5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
40000970 P    Chicken, skin                      5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
40000971 P    Chicken, skin-babyfood             5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
06030980 6C   Chickpea, seed                     7.000000   1.000      0.200   maneb 
06030981 6C   Chickpea, seed-babyfood            7.000000   1.000      0.200   maneb 
06030990 6C   Chickpea, flour                    7.000000   1.000      0.200   maneb 
01011000 1AB  Chicory, roots                    10.000000   1.000      0.200   carbar 
  Full comment: carbaryl [carrot] 
02001010 2    Chicory, tops                     50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin (CG 2) 
09021020 9B   Chinese waxgourd                  15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
19011030 19A  Chive 
                110-Uncooked; Fresh or N/S; Cook Meth N/S 
                                                50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [herbs] 
                210-Cooked; Fresh or N/S; Cook Meth N/S 
                                                50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [herbs] 
                211-Cooked; Fresh or N/S; Baked 50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [herbs] 
                212-Cooked; Fresh or N/S; Boiled 
                                                50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [herbs] 
                213-Cooked; Fresh or N/S; Fried 50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [herbs] 
                221-Cooked; Frozen; Baked       50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [herbs] 
                240-Cooked; Canned; Cook Meth N/S 
                                                50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [herbs] 
                242-Cooked; Canned; Boiled      50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [herbs] 
04011040 4A   Chrysanthemum, garland           100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
19021050 19B  Cinnamon                          38.000000   1.000      0.200   azoxys 
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  Full comment: azoxystrobin [spice] 
19021051 19B  Cinnamon-babyfood                 38.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [spice] 
10001060 10   Citrus citron                     10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10001070 10   Citrus hybrids                    10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10001080 10   Citrus, oil                       10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
95001090 O    Cocoa bean, chocolate              0.050000   1.000      0.200   chloro 
  Full comment: chlorothalonil 
95001100 O    Cocoa bean, powder                 0.050000   1.000      0.200   chloro 
  Full comment: chlorothalonil 
95001110 O    Coconut, meat                      0.100000   1.000      0.200   glypho 
  Full comment: glyphosate 
95001111 O    Coconut- meat-babyfood             0.100000   1.000      0.200   glypho 
  Full comment: glyphosate 
95001120 O    Coconut, dried                     0.100000   2.100      0.200   glypho 
  Full comment: glyphosate 
95001130 O    Coconut, milk                      0.100000   1.000      0.200   glypho 
  Full comment: glyphosate 
95001140 O    Coconut, oil                       0.100000   1.000      0.200   glypho 
  Full comment: glyphosate 
95001141 O    Coconut, oil-babyfood              0.100000   1.000      0.200   glypho 
  Full comment: glyphosate 
95001150 O    Coffee, roasted bean               1.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
95001160 O    Coffee, instant                    1.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
05021170 5B   Collards                          60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
19011180 19A  Coriander, leaves                 30.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
19011181 19A  Coriander, leaves-babyfood        30.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
19021190 19B  Coriander, seed                   38.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [spice] 
19021191 19B  Coriander, seed-babyfood          38.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [spice] 
15001200 15   Corn, field, flour                 0.150000   1.000      0.200   lambda 
  Full comment: lambda-cyhalothrin 
15001201 15   Corn, field, flour-babyfood        0.150000   1.000      0.200   lambda 
  Full comment: lambda-cyhalothrin 
15001210 15   Corn, field, meal                  1.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15001211 15   Corn, field, meal-babyfood         1.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15001220 15   Corn, field, bran                  1.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15001230 15   Corn, field, starch                1.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15001231 15   Corn, field, starch-babyfood       1.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15001240 15   Corn, field, syrup                 1.000000   1.500      0.200   glypho 
  Full comment: glyphosate 
15001241 15   Corn, field, syrup-babyfood        1.000000   1.500      0.200   glypho 
  Full comment: glyphosate 
15001250 15   Corn, field, oil                   3.000000   1.000      0.200   chloro 
  Full comment: chloropyrifos 
15001251 15   Corn, field, oil-babyfood          3.000000   1.000      0.200   chloro 
  Full comment: chloropyrifos 
15001260 15   Corn, pop                          0.500000   1.000      0.200   mancoz 
  Full comment: mancozeb 
15001270 15   Corn, sweet                        5.000000   1.000      0.200   maneb; 
  Full comment: maneb;carbaryl 
15001271 15   Corn, sweet-babyfood               5.000000   1.000      0.200   maneb; 
  Full comment: maneb;carbaryl 
95001280 O    Cottonseed, oil                   35.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
95001281 O    Cottonseed, oil-babyfood          35.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
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11001290 11   Crabapple                         20.000000   1.000      0.200   phosme 
  Full comment: phosmet 
95001300 O    Cranberry                         10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95001301 O    Cranberry-babyfood                10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95001310 O    Cranberry, dried                  10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95001320 O    Cranberry, juice                  10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95001321 O    Cranberry, juice-babyfood         10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
04011330 4A   Cress, garden                    100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
04011340 4A   Cress, upland                    100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
09021350 9B   Cucumber                          15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
13021360 13B  Currant                           40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
13021370 13B  Currant, dried                    40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
04011380 4A   Dandelion, leaves                100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
01031390 1CD  Dasheen, corm                      1.000000   1.000      0.200   diuron 
  Full comment: diuron [potato transl] 
02001400 2    Dasheen, leaves                   50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin (CG 2) 
95001410 O    Date                               0.200000   1.000      0.200   glypho 
  Full comment: glyphosate 
13011420 13A  Dewberry                          40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
19021430 19B  Dill, seed                        38.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [spice] 
19011440 19A  Dillweed                          50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [herb] 
70001450 P    Egg, whole                         1.500000   1.000      0.200   iprodi 
  Full comment: iprodione 
70001451 P    Egg, whole-babyfood                1.500000   1.000      0.200   iprodi 
  Full comment: iprodione 
70001460 P    Egg, white                         1.500000   1.000      0.200   iprodi 
  Full comment: iprodione 
70001461 P    Egg, white (solids)-babyfood       1.500000   1.000      0.200   iprodi 
  Full comment: iprodione 
70001470 P    Egg, yolk                          1.500000   1.000      0.200   iprodi 
  Full comment: iprodione 
70001471 P    Egg, yolk-babyfood                 1.500000   1.000      0.200   iprodi 
  Full comment: iprodione 
08001480 8    Eggplant                          10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
13021490 13B  Elderberry                        40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
04011500 4A   Endive                           100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
95001510 O    Feijoa                             2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
04021520 4B   Fennel, Florence                 100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
95001530 O    Fig                                7.000000   1.000      0.200   maneb 
95001540 O    Fig, dried                         7.000000   1.000      0.200   maneb 
14001550 14   Filbert                            1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
14001560 14   Filbert, oil                       1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
80001570 F    Fish-freshwater finfish            2.000000   1.000      0.200   diuron 
  Full comment: diuron [catfish] 
80001580 F    Fish-freshwater finfish, farm ra   2.000000   1.000      0.200   diuron 
80001590 F    Fish-saltwater finfish, tuna       2.000000   1.000      0.200   diuron 
  Full comment: diuron [catfish] 
80001600 F    Fish-saltwater finfish, other      2.000000   1.000      0.200   diuron 
  Full comment: diuron [catfish] 
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80001610 F    Fish-shellfish, crustacean         3.000000   1.000      0.200   glypho 
  Full comment: glyphosate [shellfish] 
80001620 F    Fish-shellfish, mollusc            3.000000   1.000      0.200   glypho 
  Full comment: glyphosate [shellfish] 
20001630 20   Flaxseed, oil                      5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
03001640 3    Garlic                             0.200000   1.000      0.200   glypho 
  Full comment: glyphosate (CG 3) 
03001650 3    Garlic, dried                      0.200000   1.000      0.200   glypho 
  Full comment: glyphosate (CG 3) 
03001651 3    Garlic, dried-babyfood             0.200000   1.000      0.200   glypho 
  Full comment: glyphosate (CG 3) 
01031660 1CD  Ginger                             0.200000   1.000      0.200   glypho 
  Full comment: glyphosate 
01031661 1CD  Ginger-babyfood                    0.200000   1.000      0.200   glypho 
  Full comment: glyphosate 
01031670 1CD  Ginger, dried                      0.200000   1.000      0.200   glypho 
  Full comment: glyphosate 
01011680 1AB  Ginseng, dried                     4.000000   1.000      0.200   iprodi 
  Full comment: iprodione 
23001690 M    Goat, meat                         2.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
23001700 M    Goat, meat byproducts              1.000000   1.000      0.200   diuron 
  Full comment: diuron; propanil 
23001710 M    Goat, fat                         13.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
23001720 M    Goat, kidney                       4.000000   1.000      0.200   endosu 
  Full comment: endosulfan; 2,4-D 
23001730 M    Goat, liver                        5.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
13021740 13B  Gooseberry                        40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
95001750 O    Grape                             25.000000   1.000      0.200   captan 
95001760 O    Grape, juice                      25.000000   1.000      0.200   captan 
95001761 O    Grape, juice-babyfood             25.000000   1.000      0.200   captan 
95001770 O    Grape, leaves                     25.000000   1.000      0.200   captan 
95001780 O    Grape, raisin                     25.000000   1.000      0.200   captan 
95001790 O    Grape, wine and sherry            25.000000   1.000      0.200   captan 
10001800 10   Grapefruit                        10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10001810 10   Grapefruit, juice                 10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
06031820 6C   Guar, seed                         7.000000   1.000      0.200   maneb 
06031821 6C   Guar, seed-babyfood                7.000000   1.000      0.200   maneb 
95001830 O    Guava                              2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
95001831 O    Guava-babyfood                     2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
19011840 19A  Herbs, other 
                110-Uncooked; Fresh or N/S; Cook Meth N/S 
                                                50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                150-Uncooked; Cured etc; Cook Meth N/S 
                                                50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                210-Cooked; Fresh or N/S; Cook Meth N/S 
                                                50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                211-Cooked; Fresh or N/S; Baked 50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                212-Cooked; Fresh or N/S; Boiled 
                                                50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                213-Cooked; Fresh or N/S; Fried 50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                215-Cooked; Fresh or N/S; Boiled/baked 
                                                50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                221-Cooked; Frozen; Baked       50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                230-Cooked; Dried; Cook Meth N/S 
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                                               260.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                232-Cooked; Dried; Boiled      260.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                233-Cooked; Dried; Fried       260.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                240-Cooked; Canned; Cook Meth N/S 
                                               260.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                242-Cooked; Canned; Boiled     260.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                250-Cooked; Cured etc; Cook Meth N/S 
                                               260.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                252-Cooked; Cured etc; Boiled  260.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
                253-Cooked; Cured etc; Fried   260.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
19011841 19A  Herbs, other-babyfood             50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
14001850 14   Hickory nut                        1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
95001860 O    Honey                             30.000000   1.000      0.200   glypho 
  Full comment: glyphosate[sugarcane mol trans] 
95001861 O    Honey-babyfood                    30.000000   1.000      0.200   glypho 
  Full comment: glyphosate[sugarcane mol trans] 
09011870 9A   Honeydew melon                    15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
95001880 O    Hop                                1.000000   1.000      0.200   methyl 
  Full comment: methyl parathion 
24001890 M    Horse, meat                        2.000000   1.000      0.200   endosu 
  Full comment: endosulfuran 
01011900 1AB  Horseradish                        5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
13021910 13B  Huckleberry                       40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
95001920 O    Jaboticaba                         2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
95001930 O    Jackfruit                          2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
05021940 5B   Kale                              60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
95001950 O    Kiwifruit                         25.000000   1.000      0.200   phosme 
  Full comment: phosmet 
05011960 5A   Kohlrabi                          60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
10001970 10   Kumquat                           10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
03001980 3    Leek                               3.000000   1.000      0.200   methom 
  Full comment: methomyl 
10001990 10   Lemon                             10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002000 10   Lemon, juice                      10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002001 10   Lemon, juice-babyfood             10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002010 10   Lemon, peel                       10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
19012020 19A  Lemongrass                        50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [herb] 
06032030 6C   Lentil, seed                      10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
04012040 4A   Lettuce, head                    100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
04012050 4A   Lettuce, leaf                    100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
10002060 10   Lime                              10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002070 10   Lime, juice                       10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002071 10   Lime, juice-babyfood              10.000000   1.000      0.200   azoxys 
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  Full comment: azoxystrobin ( citrus CG) 
13012080 13A  Loganberry                        40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
95002090 O    Longan                             3.000000   1.000      0.200   imidac 
  Full comment: imidacloprid 
11002100 11   Loquat                             2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
95002110 O    Lychee                             3.000000   1.000      0.200   imidac 
  Full comment: imidacloprid 
95002120 O    Lychee, dried                      3.000000   1.850      0.200   imidac 
  Full comment: imidacloprid 
14002130 14   Macadamia nut                      1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
95002140 O    Mamey apple                        0.200000   1.000      0.200   glypho 
  Full comment: glyphosate 
95002150 O    Mango                              2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
95002151 O    Mango-babyfood                     2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
95002160 O    Mango, dried                       2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
95002170 O    Mango, juice                       2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
95002171 O    Mango, juice-babyfood              2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
95002180 O    Maple, sugar                      15.000000   1.000      0.200   chlorp 
  Full comment: chlorpyrifos [sugarbeet] 
95002190 O    Maple syrup                       15.000000   1.000      0.200   chlorp 
  Full comment: chlorpyrifos [sugarbeet] 
19012200 19A  Marjoram                          50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [herb] 
19012201 19A  Marjoram-babyfood                 50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [herb] 
28002210 M    Meat, game                         2.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
27002220 D    Milk, fat                          2.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
27002221 D    Milk, fat - baby food/infant for   2.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
27012230 D    Milk, nonfat solids                0.500000   1.000      0.200   iprodi 
  Full comment: iprodione 
27012231 D    Milk, nonfat solids-baby food/in   0.500000   1.000      0.200   iprodi 
  Full comment: iprodione 
27022240 D    Milk, water                        0.500000   1.000      0.200   iprodi 
  Full comment: iprodione 
27022241 D    Milk, water-babyfood/infant form   0.500000   1.000      0.200   iprodi 
  Full comment: iprodione 
27032251 D    Milk, sugar (lactose)-baby food/   0.500000   1.000      0.200   iprodi 
  Full comment: iprodione 
15002260 15   Millet, grain                      2.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95002270 O    Mulberry                          40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al [blueberry] 
95002280 O    Mushroom                           5.000000   1.000      0.200   permet 
  Full comment: permethrin 
05022290 5B   Mustard greens                    60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
12002300 12   Nectarine                         25.000000   1.000      0.200   captan 
15002310 15   Oat, bran                         20.000000   1.000      0.200   mancoz 
  Full comment: mancozeb 
15002320 15   Oat, flour                        20.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15002321 15   Oat, flour-babyfood               20.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15002330 15   Oat, groats/rolled oats           20.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15002331 15   Oat, groats/rolled oats-babyfood  20.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
08002340 8    Okra                              10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95002350 O    Olive                             10.000000   1.000      0.200   carbar 
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  Full comment: carbaryl 
95002360 O    Olive, oil                        10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
03002370 3    Onion, dry bulb                    7.000000   1.000      0.200   maneb; 
  Full comment: maneb; ziram 
03002371 3    Onion, dry bulb-babyfood           7.000000   1.000      0.200   maneb; 
  Full comment: maneb; ziram 
03002380 3    Onion, dry bulb, dried             7.000000   9.000      0.200   maneb; 
  Full comment: maneb; ziram 
03002381 3    Onion, dry bulb, dried-babyfood    7.000000   9.000      0.200   maneb; 
  Full comment: maneb; ziram 
03002390 3    Onion, green                      10.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al 
10002400 10   Orange                            10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002410 10   Orange, juice                     10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002411 10   Orange, juice-babyfood            10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002420 10   Orange, peel                      10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
95002430 O    Palm heart, leaves                 0.200000   1.000      0.200   glypho 
  Full comment: glyphosate 
95002440 O    Palm, oil                          0.100000   1.000      0.200   glypho 
  Full comment: glyphosate 
95002441 O    Palm, oil-babyfood                 0.100000   1.000      0.200   glypho 
  Full comment: glyphosate 
95002450 O    Papaya                            15.000000   1.000      0.200   chloro 
  Full comment: chlorothanil 
95002451 O    Papaya-babyfood                   15.000000   1.000      0.200   chloro 
  Full comment: chlorothanil 
95002460 O    Papaya, dried                     15.000000   1.800      0.200   chloro 
  Full comment: chlorothanil 
95002470 O    Papaya, juice                     15.000000   1.000      0.200   chloro 
  Full comment: chlorothanil 
04012480 4A   Parsley, leaves                  100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
19012490 19A  Parsley, dried leaves             12.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
19012491 19A  Parsley, dried leaves-babyfood    12.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
01012500 1AB  Parsley, turnip rooted             2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
01012510 1AB  Parsnip                            5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
01012511 1AB  Parsnip-babyfood                   5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95002520 O    Passionfruit                       3.000000   1.000      0.200   chloro 
  Full comment: chlorothanil 
95002521 O    Passionfruit-babyfood              3.000000   1.000      0.200   chloro 
  Full comment: chlorothanil 
95002530 O    Passionfruit, juice                3.000000   1.000      0.200   chloro 
  Full comment: chlorothanil 
95002531 O    Passionfruit, juice-babyfood       3.000000   1.000      0.200   chloro 
  Full comment: chlorothanil 
95002540 O    Pawpaw                             2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
06022550 6B   Pea, succulent                    10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
06022551 6B   Pea, succulent-babyfood           10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
06032560 6C   Pea, dry                           8.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
06032561 6C   Pea, dry-babyfood                  8.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
06012570 6A   Pea, edible podded, succulent      3.000000   1.000      0.200   bentaz 
  Full comment: bentazon 
06032580 6C   Pea, pigeon, seed                  8.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
06022590 6B   Pea, pigeon, succulent            10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
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12002600 12   Peach                             15.000000   1.000      0.200   captan 
12002601 12   Peach-babyfood                    15.000000   1.000      0.200   captan 
12002610 12   Peach, dried                      15.000000   7.000      0.200   captan 
12002611 12   Peach, dried-babyfood             15.000000   7.000      0.200   captan 
12002620 12   Peach, juice                      15.000000   1.000      0.200   captan 
12002621 12   Peach, juice-babyfood             15.000000   1.000      0.200   captan 
95002630 O    Peanut                             5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95002640 O    Peanut, butter                     5.000000   1.890      0.200   carbar 
  Full comment: carbaryl 
95002650 O    Peanut, oil                        0.600000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
11002660 11   Pear                              25.000000   1.000      0.200   captan 
11002661 11   Pear-babyfood                     25.000000   1.000      0.200   captan 
11002670 11   Pear, dried                       25.000000   6.250      0.200   captan 
11002680 11   Pear, juice                       25.000000   1.000      0.200   captan 
11002681 11   Pear, juice-babyfood              25.000000   1.000      0.200   captan 
14002690 14   Pecan                              1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
08002700 8    Pepper, bell                      10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
08002701 8    Pepper, bell-babyfood             10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
08002710 8    Pepper, bell, dried               10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
08002711 8    Pepper, bell, dried-babyfood      10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
08002720 8    Pepper, nonbell                   10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
08002721 8    Pepper, nonbell-babyfood          10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
08002730 8    Pepper, nonbell, dried            10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
19022740 19B  Pepper, black and white           38.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [spice] 
19022741 19B  Pepper, black and white-babyfood  38.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [spice] 
95002750 O    Peppermint                       200.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
95002760 O    Peppermint, oil                  200.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
95002770 O    Persimmon                          3.000000   1.000      0.200   imidac 
  Full comment: imidacloprid 
95002780 O    Pine nut                           1.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
95002790 O    Pineapple                          2.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95002791 O    Pineapple-babyfood                 2.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95002800 O    Pineapple, dried                   2.000000   5.000      0.200   carbar 
  Full comment: carbaryl 
95002810 O    Pineapple, juice                   2.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95002811 O    Pineapple, juice-babyfood          2.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
14002820 14   Pistachio                          1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
95002830 O    Plantain                          10.000000   1.000      0.200   carbar 
  Full comment: carbaryl [banana] 
95002840 O    Plantain, dried                   10.000000   3.900      0.200   carbar 
  Full comment: carbaryl [banana] 
12002850 12   Plum                              10.000000   1.000      0.200   captan 
  Full comment: captan;carbaryl 
12002851 12   Plum-babyfood                     10.000000   1.000      0.200   captan 
  Full comment: captan;carbaryl 
12002860 12   Plum, prune, fresh                10.000000   1.000      0.200   captan 
  Full comment: captan;carbaryl 
12002861 12   Plum, prune, fresh-babyfood       10.000000   1.000      0.200   captan 
  Full comment: captan;carbaryl 
12002870 12   Plum, prune, dried                10.000000   1.000      0.200   captan 
  Full comment: captan;carbaryl 
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12002871 12   Plum, prune, dried-babyfood       10.000000   1.000      0.200   captan 
  Full comment: captan;carbaryl 
12002880 12   Plum, prune, juice                10.000000   1.000      0.200   captan 
  Full comment: captan;carbaryl 
12002881 12   Plum, prune, juice-babyfood       10.000000   1.000      0.200   captan 
  Full comment: captan;carbaryl 
95002890 O    Pomegranate                        0.900000   1.000      0.200   imidac 
  Full comment: imidacloprid 
25002900 M    Pork, meat                         2.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
25002901 M    Pork, meat-babyfood                2.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
25002910 M    Pork, skin                        13.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
25002920 M    Pork, meat byproducts              1.000000   1.000      0.200   diuron 
25002921 M    Pork, meat byproducts-babyfood     1.000000   1.000      0.200   diuron 
25002930 M    Pork, fat                         13.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
25002931 M    Pork, fat-babyfood                13.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
25002940 M    Pork, kidney                       4.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
25002950 M    Pork, liver                        5.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
01032960 1C   Potato, chips                      1.000000   1.000      0.200   imidac 
  Full comment: imidacloprid 
01032970 1C   Potato, dry (granules/ flakes)     1.000000   6.500      0.200   diuron 
01032971 1C   Potato, dry (granules/ flakes)-b   1.000000   6.500      0.200   diuron 
01032980 1C   Potato, flour                      1.000000   1.000      0.200   diuron 
01032981 1C   Potato, flour-babyfood             1.000000   1.000      0.200   diuron 
01032990 1C   Potato, tuber, w/peel              1.000000   1.000      0.200   diuron 
01032991 1C   Potato, tuber, w/peel-babyfood     1.000000   1.000      0.200   diuron 
01033000 1C   Potato, tuber, w/o peel            1.000000   1.000      0.200   diuron 
01033001 1C   Potato, tuber, w/o peel-babyfood   1.000000   1.000      0.200   diuron 
60003010 P    Poultry, other, meat               5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
60003020 P    Poultry, other, liver              5.000000   1.000      0.200   iprodi 
  Full comment: iprodione 
60003030 P    Poultry, other, meat byproducts    1.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
60003040 P    Poultry, other, fat                5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
60003050 P    Poultry, other, skin               5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95003060 O    Psyllium, seed                    10.000000   1.000      0.200   propan 
  Full comment: propanil [rice] 
10003070 10   Pummelo                           10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
09023080 9B   Pumpkin                           15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
09023090 9B   Pumpkin, seed                     15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
11003100 11   Quince                            10.000000   1.000      0.200   mancoz 
  Full comment: mancozeb 
95003110 O    Quinoa, grain                      5.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
29003120 M    Rabbit, meat                       2.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
04013130 4A   Radicchio                        100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
01013140 1AB  Radish, roots                      5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
02003150 2    Radish, tops                      50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin (CG 2) 
01013160 1AB  Radish, Oriental, roots            5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
02003170 2    Radish, Oriental, tops            50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin (CG 2) 
05023180 5B   Rape greens                       60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
20003190 20   Rapeseed, oil                     10.000000   1.000      0.200   glypho 
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  Full comment: glyphosate 
20003191 20   Rapeseed, oil-babyfood            10.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
13013200 13A  Raspberry                         40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
13013201 13A  Raspberry-babyfood                40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
13013210 13A  Raspberry, juice                  40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
13013211 13A  Raspberry, juice-babyfood         40.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al (berries) 
04023220 4B   Rhubarb                          100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
15003230 15   Rice, white                       10.000000   1.000      0.200   propan 
  Full comment: propanil 
15003231 15   Rice, white-babyfood              10.000000   1.000      0.200   propan 
  Full comment: propanil 
15003240 15   Rice, brown                       10.000000   1.000      0.200   propan 
  Full comment: propanil 
15003241 15   Rice, brown-babyfood              10.000000   1.000      0.200   propan 
  Full comment: propanil 
15003250 15   Rice, flour                       10.000000   1.000      0.200   propan 
  Full comment: propanil 
15003251 15   Rice, flour-babyfood              10.000000   1.000      0.200   propan 
  Full comment: propanil 
15003260 15   Rice, bran                        40.000000   1.000      0.200   propan 
  Full comment: propanil 
15003261 15   Rice, bran-babyfood               40.000000   1.000      0.200   propan 
  Full comment: propanil 
01013270 1AB  Rutabaga                           5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
15003280 15   Rye, grain                         5.000000   1.000      0.200   mancoz 
  Full comment: mancozeb 
15003290 15   Rye, flour                         5.000000   1.000      0.200   mancoz 
  Full comment: mancozeb 
20003300 20   Safflower, oil                    85.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
20003301 20   Safflower, oil-babyfood           85.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
01013310 1AB  Salsify, roots                     5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
02003320 2    Salsify, tops                     50.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin (CG 2) 
95003330 O    Sapote, Mamey                      2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
19013340 19A  Savory                            38.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [spice] 
95003350 O    Seaweed                           60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
95003351 O    Seaweed-babyfood                  60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
95003360 O    Sesame, seed                       0.100000   1.000      0.200   glypho 
  Full comment: glyphosate 
95003361 O    Sesame, seed-babyfood              0.100000   1.000      0.200   glypho 
  Full comment: glyphosate 
95003370 O    Sesame, oil                        0.100000   1.000      0.200   glypho 
  Full comment: glyphosate 
95003371 O    Sesame, oil-babyfood               0.100000   1.000      0.200   glypho 
  Full comment: glyphosate 
03003380 3    Shallot                            0.200000   1.000      0.200   pendim 
  Full comment: pendimethalin 
26003390 M    Sheep, meat                        2.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
26003391 M    Sheep, meat-babyfood               2.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
26003400 M    Sheep, meat byproducts             5.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
26003410 M    Sheep, fat                        13.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
26003411 M    Sheep, fat-babyfood               13.000000   1.000      0.200   endosu 
  Full comment: endosulfan 
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26003420 M    Sheep, kidney                      4.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
26003430 M    Sheep, liver                       5.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15003440 15   Sorghum, grain                    15.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15003450 15   Sorghum, syrup                    15.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
95003460 O    Soursop                            2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
06003470 6    Soybean, seed                     20.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
06003480 6    Soybean, flour                     5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
06003481 6    Soybean, flour-babyfood            5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
06003490 6    Soybean, soy milk                  5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
06003491 6    Soybean, soy milk-babyfood or in   5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
06003500 6    Soybean, oil                       0.300000   1.000      0.200   bifent 
  Full comment: bifenthrin 
06003501 6    Soybean, oil-babyfood              0.300000   1.000      0.200   bifent 
  Full comment: bifenthrin 
95003510 O    Spanish lime                       3.000000   1.000      0.200   imidac 
  Full comment: imidacloprid 
95003520 O    Spearmint                        200.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
95003530 O    Spearmint, oil                   200.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
19023540 19B  Spices, other                     38.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [spice] 
19023541 19B  Spices, other-babyfood            38.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin [spice] 
04013550 4A   Spinach                          100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
04013551 4A   Spinach-babyfood                 100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
09023560 9B   Squash, summer                    15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
09023561 9B   Squash, summer-babyfood           15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
09023570 9B   Squash, winter                    15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
09023571 9B   Squash, winter-babyfood           15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
95003580 O    Starfruit                          2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
95003590 O    Strawberry                        75.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al 
95003591 O    Strawberry-babyfood               75.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al 
95003600 O    Strawberry, juice                 75.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al 
95003601 O    Strawberry, juice-babyfood        75.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al 
95003610 O    Sugar apple                        2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
95003620 O    Sugarcane, sugar                   2.000000   1.000      0.200   glypho 
  Full comment: glyphosate;2,4-D 
95003621 O    Sugarcane, sugar-babyfood          2.000000   1.000      0.200   glypho 
  Full comment: glyphosate;2,4-D 
95003630 O    Sugarcane, molasses               30.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
95003631 O    Sugarcane, molasses-babyfood      30.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
20003640 20   Sunflower, seed                    2.500000   1.000      0.200   alachl 
  Full comment: alachlor 
20003650 20   Sunflower, oil                     0.300000   1.000      0.200   lambda 
  Full comment: lambda-cyhalothrin 
20003651 20   Sunflower, oil-babyfood            0.300000   1.000      0.200   lambda 
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  Full comment: lambda-cyhalothrin 
01033660 1CD  Sweet potato                      10.000000   1.000      0.200   phosme 
  Full comment: phosmet 
01033661 1CD  Sweet potato-babyfood             10.000000   1.000      0.200   phosme 
  Full comment: phosmet 
04023670 4B   Swiss chard                      100.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 4) 
95003680 O    Tamarind                           2.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
10003690 10   Tangerine                         10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10003700 10   Tangerine, juice                  10.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
01033710 1CD  Tanier, corm                       1.000000   1.000      0.200   diuron 
  Full comment: diuron [potato transl] 
95003720 O    Tea, dried                        10.000000   1.000      0.200   propar 
  Full comment: propargite 
95003730 O    Tea, instant                       7.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
08003740 8    Tomatillo                         10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
08003750 8    Tomato                            10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
08003751 8    Tomato-babyfood                   10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
08003760 8    Tomato, paste                      6.000000   1.000      0.200   imidac 
  Full comment: imidacloprid 
08003761 8    Tomato, paste-babyfood             6.000000   1.000      0.200   imidac 
  Full comment: imidacloprid 
08003770 8    Tomato, puree                      3.000000   1.000      0.200   imidac 
  Full comment: imidacloprid 
08003771 8    Tomato, puree-babyfood             3.000000   1.000      0.200   imidac 
  Full comment: imidacloprid 
08003780 8    Tomato, dried                     10.000000  14.300      0.200   carbar 
  Full comment: carbaryl 
08003781 8    Tomato, dried-babyfood            10.000000  14.300      0.200   carbar 
  Full comment: carbaryl 
08003790 8    Tomato, juice                     10.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
95003800 O    Tomato, Tree                      10.000000   1.000      0.200   carbar 
  Full comment: carbaryl [tomato] 
15003810 15   Triticale, flour                   5.000000   1.000      0.200   glypho 
  Full comment: glyphosate [wheat transl] 
15003811 15   Triticale, flour-babyfood          5.000000   1.000      0.200   glypho 
  Full comment: glyphosate [wheat transl] 
50003820 P    Turkey, meat                       5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
50003821 P    Turkey, meat-babyfood              5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
50003830 P    Turkey, liver                      5.000000   1.000      0.200   iprodi 
  Full comment: iprodione 
50003831 P    Turkey, liver-babyfood             5.000000   1.000      0.200   iprodi 
  Full comment: iprodione 
50003840 P    Turkey, meat byproducts            1.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
50003841 P    Turkey, meat byproducts-babyfood   1.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
50003850 P    Turkey, fat                        5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
50003851 P    Turkey, fat-babyfood               5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
50003860 P    Turkey, skin                       5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
50003861 P    Turkey, skin-babyfood              5.000000   1.000      0.200   carbar 
  Full comment: carbaryl 
01033870 1CD  Turmeric                           1.000000   1.000      0.200   diuron 
  Full comment: diuron [potato transl] 
01013880 1AB  Turnip, roots                     15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-al 
05023890 5B   Turnip, greens                    60.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (CG 5) 
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95003900 O    Vinegar                           25.000000   1.000      0.200   captan 
  Full comment: captan [apple] 
14003910 14   Walnut                             1.000000   1.000      0.200   glypho 
  Full comment: glyphosate (tree nut) 
86010000 O    Water, direct, all sources         0.100000   1.000      1.000   defaul 
  Full comment: default 100 ppb 
86020000 O    Water, indirect, all sources       0.100000   1.000      1.000   defaul 
  Full comment: default 100 ppb 
95003970 O    Water chestnut                     1.000000   1.000      0.200   carbar 
  Full comment: carbaryl [pecan] 
95003980 O    Watercress                         6.000000   1.000      0.200   methom 
  Full comment: methomyl 
09013990 9A   Watermelon                        15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
09014000 9A   Watermelon, juice                 15.000000   1.000      0.200   fosety 
  Full comment: fosetyl-Al (curcurbits) 
15004010 15   Wheat, grain                       5.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15004011 15   Wheat, grain-babyfood              5.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15004020 15   Wheat, flour                       5.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15004021 15   Wheat, flour-babyfood              5.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15004030 15   Wheat, germ                        5.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15004040 15   Wheat, bran                       20.000000   1.000      0.200   glypho 
  Full comment: glyphosate 
15004050 15   Wild rice                          5.000000   1.000      0.200   azoxys 
  Full comment: azoxystrobin 
01034060 1CD  Yam, true                         10.000000   1.000      0.200   phosme 
  Full comment: phosmet 
01034070 1CD  Yam bean                          10.000000   1.000      0.200   phosme 
  Full comment: phosmet 
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1.0 Executive Summary 

 

The Joint Inert Task Force (JITF) Cluster Support Team Number 2 (CST 2) has submitted a 

petition proposing to establish an exemption from the requirement of a tolerance under 40 CFR 

§180.920 for the “alkyl alcohol alkoxylate phosphate derivatives” (AAAPDS) and under 40 CFR 

§180.910 and 40 CFR §180.930 for the “alkyl alcohol alkoxylate sulfate derivatives” (AAASDs) 

when used as inert ingredients in pesticide formulations without limitation. 

 

The toxicology database is adequate to assess risk for this group of compounds when used as 

inert ingredients in pesticide formulations.  The AAASD and AAAPD surfactants are not acutely 

toxic by the oral and dermal routes of exposure under normal use conditions; however, 

concentrated materials are generally moderate to severe eye and skin irritants and may be skin 

sensitizers.  Following subchronic exposure to rats, gastrointestinal irritation (increased 

incidences of hyperplasia, submucosal edema, and ulceration) was observed, but no specific 

target organ toxicity or neurotoxicity was seen.  No effects were detected in a functional 

observational battery (FOB) or motor activity assessment.  No reproductive effects were noted in 

the database.  Developmental toxicity was observed; however, effects were seen only in one 

study and were in the presence of maternal toxicity.  Further, a clear NOAEL was established for 

the developmental effects and this NOAEL is significantly higher than the points of departure 

(PoD) selected for regulation.  There are no carcinogenicity concerns based on structure activity 

modeling.  Points of departure (PoDs) for chronic dietary, incidental oral, inhalation and dermal 

exposure were selected from the OECD Test Guideline 416 reproduction and fertility effects 

study in rats.  The endpoint was decrease in absolute and relative liver weights and increased 

incidence in the number of animals with minimal hepatocyte necrosis in males.   

 

Sufficient data were provided on the chemical identity of the AAAPDs and AAASDs; however, 

limited data are available on the metabolism and environmental degradation of these compounds.  

The Agency relied collectively on information provided on the representative chemical 

structures, the submitted physicochemical EPI Suite™ data, structure-activity relationship 

information, as well as information on other surfactants and chemicals of similar size and 

functionality to determine the residues of concern for these inert ingredients.  The Agency has 

concluded that since metabolites and environmental degradates are not likely to be more toxic 

than the parent compounds, a risk assessment based on the parent compounds is not likely to 

underestimate risk.   

 

No residue data were provided for the AAAPDs and AAASDs.  In the absence of data, the 

Agency has developed an approach that uses surrogate information to derive upper bound 

exposure estimates for the subject inert ingredients.  No adverse effect attributable to a single 

exposure was identified for these inert ingredients; therefore an acute dietary risk assessment is 

not appropriate.  Chronic dietary (food and water) risk assessments for the AAAPD and AAASD 

inert ingredients did not identify any risks of concern provided these inert ingredients are no 

more than 30% by weight of the final formulation.  

  

A screening level residential exposure and risk assessment was completed for products 

containing AAASDs and AAAPDs.  For all residential handler and post application scenarios, 

risk estimates are not of concern. 
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Provided the AAASDs and AAAPDs are limited to no more than 30% by weight in the final 

formulation, aggregate risks are not of concern for the U.S. population and all subpopulations, 

including children 1 – 2 years of age, the most highly exposed subgroup. 

  

HED has completed an occupational exposure and risk assessment for the AAASD and AAAPD 

inerts assuming that these inerts are limited to no more than 30% by weight in the final 

formulation.  Occupational handler risks are not of concern for all scenarios.  HED notes that the 

occupational handler assessment assumes that mixer/loader/applicators who are handling 

pesticides containing the AAASD and AAAPD inerts for aerial and ground application on high 

acreage crops will wear chemical-resistant gloves.  HED believes this is a reasonable assumption 

given the volume of pesticide handled for these applications.   

 

Occupational post application handler risks are not of concern on the day of application for all 

scenarios. 

 

Potential areas of environmental justice concerns, to the extent possible, were considered in this 

human health risk assessment, in accordance with U.S. Executive Order 12898, "Federal Actions 

to Address Environmental Justice in Minority Populations and Low-Income Populations," 

http://www.eh.doe.gov/oepa/guidance/justice/eo12898.pdf). 

 

This assessment relies in part on data from studies in which adult human subjects were 

intentionally exposed to a pesticide.  These studies have received the appropriate ethical review 

for use in risk assessment. 

   

Regulatory Recommendation 

 

Provided the concentrations of the AAAPDs and AAASDs are limited to no more than 30% by 

weight in pesticide end-use products, there are no human health risk considerations that would 

preclude the establishment of the requested exemptions from the requirement of a tolerance as 

follows. 

 

Under 40 CFR §180.920 for: 

 

-Alkyl (minimum C6 linear or branched, saturated and or unsaturated)-[ ]-

hydroxypolyoxyethylene polymer with or without polyoxypropylene, mixture of di- and 

monohydrogen phosphate esters and the corresponding ammonium, calcium, magnesium, 

monoethanolamine, potassium, sodium and zinc salts of the phosphate esters; minimum 

oxyethylene content averages 2 moles; minimum oxypropylene content is 0 moles, 

limited to no more than 30% by weight in end-use products. 

 

Under 40 CFR §180.910 and 40CFR §180.930 for: 

 

-Alkyl (C6 – C15)- -hydroxypoly(oxyethylene) sulfate, and ammonium, calcium, 

magnesium, potassium, sodium and zinc salts, poly(oxyethylene) content averages 2-4 

moles, limited to no more than 30% by weight in end-use products.    
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HED notes that this human health risk assessment would also support the use of the AAAPD 

inert ingredients in pesticide formulations intended for use post-harvest as well as for use on 

livestock should the petitioner desire to expand the requested use. 

 

 

2.0  Background 

 

Inert ingredients are those ingredients that are added to end use products that are not active 

ingredients.  The terms "active ingredient" and "inert ingredient" are defined under the Federal 

Insecticide, Fungicide, and Rodenticide Act (FIFRA).  An active ingredient is one that prevents, 

destroys, repels or mitigates a pest, or is a plant regulator, defoliant, desiccant or nitrogen 

stabilizer.  The statute defines the term "inert ingredient" as an ingredient that is not active. 

 

As mandated by the Food Quality Protection Act (FQPA) of 1996, EPA conducted a 

reassessment of tolerances and exemptions from the requirement of tolerances for inert 

ingredients used in pesticide products to determine if they met FFDCA’s revised standard of 

safety.  As a result of that reassessment, the Agency published a final rule in the Federal Register 

(FR Notice Volume 71, No. 153, p. 45422, Aug 9, 2006) proposing revocation of specific 

exemptions from the requirement of a tolerance due to insufficient data.   

 

In response to the proposed revocation, the JITF CST 2 has submitted a petition dated February 

11, 2009 proposing to establish exemptions from the requirement of a tolerance as follows:  

 

Under 40 CFR §180.920 for: 

 

-Alkyl (minimum C6 linear or branched, saturated and or unsaturated)-[ ]-

hydroxypolyoxyethylene polymer with or without polyoxypropylene, mixture of di- and 

monohydrogen phosphate esters and the corresponding ammonium, calcium, magnesium, 

monoethanolamine, potassium, sodium and zinc salts of the phosphate esters; minimum 

oxyethylene content averages 2 moles; minimum oxypropylene content is 0 moles. 

 

Under 40 CFR §180.910 and 40CFR §180.930 for: 

 

-Alkyl (C6 – C15)- -hydroxypoly(oxyethylene) sulfate, and ammonium, calcium, 

magnesium, potassium, sodium and zinc salts, poly(oxyethylene) content averages 2-4 

moles.   

 

Establishment of the requested exemptions from the requirement of a tolerance would allow use 

of the AAAPDs in pesticide formulations intended for pre-harvest application only and would 

allow use of the AAASD inert ingredients in pesticide formulations used pre- and post-harvest as 

well as on livestock.  Additionally, the JITF notes that these descriptors formally expand upon 

the previous descriptors for the AAAPDs and AAASDs to include C6 congers, which have 

historically been considered covered by previous descriptors by the Agency, despite not being 

officially codified. 
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3.0 Ingredient Profile 

 

3.1 Summary of Proposed Uses 

 

The AAAPD and AAASD surfactants are currently used in pesticide formulations, as well as in 

household cleaning products, laundry detergents and personal care products, such as hand 

cleaners.  The petitioner has noted that the AAAPDs were previously cleared for use in pesticide 

formulations intended for pre-harvest applications and the AAASDs were cleared for use in 

pesticide formulations used pre- and post-harvest use as well as for formulations applied to 

livestock.   

 

The Agency notes that the risk assessment screening methodologies developed to assess 

exposure and risk from inert ingredients, assumes that the inert ingredient is used in a pesticide 

formulations that may be applied both pre- and post-harvest, as well as to animals.  At this time, 

the methodology can not be refined to address inert ingredients used in pesticide formulations 

intended only for pre-harvest use.  Therefore, should the petitioner seek to expand the use of the 

AAAPDs, this risk assessment will support use of the AAAPDs for pre- and post-harvest uses as 

well as for use in pesticide formulations applied to livestock.  

 

3.2 Structural Information 

 

The Alkyl Alcohol Alkoxylate Phosphate (AAAPD) and Alkyl Alcohol Alkoxylate Sulfate 

Derivatives (AAASD) are comprised of a hydrophobic aliphatic alcohol moiety, a hydrophilic 

polyalkoxylate backbone with either a phosphate or sulfate derivative (ester or salt) terminating 

group.  The hydrophilic polyalkoxylate backbone may consist of a repeating units derived from 

ethylene oxide (polyoxyethylene, POE) or derived from a mixture of ethylene oxide and 

propylene oxide (polyoxyethylene /polyoxypropylene, POE/POP). 

 

Information on the generic structures of these compounds is summarized in Table 3.2.1, below.  

A detailed listing of the chemicals included in this group may be found in Table 3.2.2. 
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Table 3.2.1. Alkyl Alcohol Alkoxylate Phosphate (AAAPD) and Alkyl Alcohol Alkoxylate Sulfate 

Derivatives (AAASD) Chemical Information 

Generic Chemical Structure 

of AAPDs 1 

 

Generic Chemical Structure 

of AASDs 

Test Compounds for Toxicity Testing 

Structure 

 

CAS No. 68130-47-2 

CAS Registry Nomenclature Poly(oxy-l,2-ethanediyl), -hydro- -hydroxy-, mono-C8-10-alkyl ethers, phosphates 
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Table 3.2.1. Alkyl Alcohol Alkoxylate Phosphate (AAAPD) and Alkyl Alcohol Alkoxylate Sulfate 

Derivatives (AAASD) Chemical Information 

Structure 

CAS No. 78330-24-2 

CAS Registry Nomenclature Poly(oxy-l,2-ethanediyl), -hydro- -hydroxy-, mono-C11-14-isoalkyl ethers, C13-

rich, phosphates 

Structure 

 

CAS No. 68891-38-3 

CAS Registry Nomenclature Poly(oxy-l,2-ethanediyl), -sulfo- -hydroxy-, C12-14-alkyl ethers, sodium salts 
1 

Figure excerpted from petition, “Petition Proposing An Exemption From The Requirement Of Tolerance For Residues Of Joint 
Inerts Task Force Cluster 2 Alkyl Alcohol Alkoxylate Phosphate And Sulfate Derivatives In Or On Raw Agricultural Products 
And Food Products”, page 11, dated February 11, 2009. 

 
Table 3.2.2  Listing of Chemicals included in the Cluster 

CAS Number Descriptor 

AAAPD 

9046-01-9  Poly(oxy-1,2-ethanediyl), -tridecyl- -hydroxy-, phosphate 

39464-66-9  Poly(oxy-1,2-ethanediyl), -dodecyl- -hydroxy-, phosphate 

50643-20-4  Poly(oxy-1,2-ethanediyl), -hexadecyl- -hydroxy-, phosphate 

52019-36-0  Poly(oxy-1,2-ethanediyl), -decyl- -hydroxy-, phosphate 

68071-35-2  Poly(oxy-1,2-ethanediyl), -hydro- -hydroxy-, mono-C12-15-alkyl ethers, Phosphates 

68458-48-0  Polyphosphoric acids, esters with polyethylene glycol decyl ether 

68585-36-4  Poly(oxy-1,2-ethanediyl), -hydro- -hydroxy-, mono-C10-14-alkyl ethers, phosphates 

68815-11-2  

Poly(oxy-1,2-ethanediyl), -hydro- -hydroxy-, mono-C12-15-branched alkyl ethers, 

phosphates 

68908-64-5  Poly(oxy-1,2-ethanediyl), -hydro- -hydroxy-, mono-C10-12-alkyl ethers, phosphates 

68511-37-5  Poly(oxy-1,2-ethanediyl), -hydro- -hydroxy-, mono-C12-14-alkyl ethers, phosphates 

68130-47-2  Poly(oxy-1,2-ethanediyl), -hydro- -hydroxy-, mono-C8-10-alkyl ethers, phosphates 

42612-52-2  Poly(oxy-1,2-ethanediyl), -dodecyl- -hydroxy-, phosphate, sodium salt 

58318-92-6  Poly(oxy-1,2-ethanediyl), -dodecyl- -hydroxy-, phosphate, potassium salt 

60267-55-2  Poly(oxy-1,2-ethanediyl), -hexadecyl- -hydroxy, phosphate, potassium salt 

68070-99-5  Poly(oxy-1,2-ethanediyl), -decyl- -hydroxy-, phosphate, potassium salt 

68186-36-7  Poly(oxy-1,2-ethanediyl), -tridecyl- -hydroxy-, phosphate, potassium salt 

68186-37-8  Poly(oxy-1,2-ethanediyl), -decyl- -hydroxy-, phosphate, sodium salt 

68610-65-1  

Poly(oxy-1,2-ethanediyl), -hydro- -hydroxy-, mono-C12-15-alkyl ethers, phosphates, 

sodium salts 
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Table 3.2.2  Listing of Chemicals included in the Cluster 

CAS Number Descriptor 

68071-17-0  Poly(oxy-1,2-ethanediyl), -isodecyl- -hydroxy-, phosphate, potassium salt 

936100-29-7  

(branched C10) Poly(oxy-1,2-ethanediyl), -phosphono- -[(2-propylheptyl)oxy]-, 

potassium salt (1:2).   

936100-30-0  

(branched C10) Poly(oxy-1,2-ethanediyl), -phosphono- -[(2-propylheptyl)oxy]-, 

sodium salt (1:2) 

73038-25-2  Poly(oxy-1,2-ethanediyl), -isotridecyl- -hydroxy-, phosphate 

78330-24-2  

Poly(oxy-1,2-ethanediyl), -hydro- -hydroxy-, mono-C11-14-isoalkyl ethers, C13-rich, 

phosphates 

154518-39-5 

Poly(oxy-1,2-ethanediyl), -hydro- -hydroxy-, mono(C10-rich C9-11-isoalkyl) ethers, 

phosphates 

317833-96-8  Poly(oxy-1,2-ethanediyl), -hydro- -hydroxy-, mono-C12-14-sec-alkyl ethers, phosphates 

108818-88-8  Poly(oxy-1,2-ethanediyl), -isodecyl- -hydroxy-, phosphate 

873662-29-4  Poly(oxy-1,2-ethanediyl), -phosphono- -[(2-propylheptyl) oxy] 

61837-79-4 Poly(oxy-1,2-ethanediyl), -dodecyl- -hydroxy-, phosphate monoethanolamine salt 

68311-02-4 Poly(oxy-1,2-ethanediyl), -tridecyl- -hydroxy-, phosphate monoethanolamine salt 

68425-73-0 Poly(oxy-1,2-ethanediyl), -decyl- -hydroxy-, phosphate monoethanolamine salt 

37280-82-3 Oxirane, methyl-, polymer with oxirane, phosphate 

68649-29-6 Oxirane, methyl-, polymer with oxirane, mono-C10-16-alkyl ethers, phosphates 

67711-84-6  Oxirane, methyl-, polymer with oxirane, phosphate, potassium salt 

68891-13-4  

Oxirane, methyl-, polymer with oxirane, mono-C10-16-alkyl ethers, phosphates, 

potassium salts 

AASDs POE Sulfates 

9004-82-4  Poly(oxy-1,2-ethanediyl),  -sulfo- -(dodecyloxy)-, sodium salt 

68585-34-2  Poly(oxy-1,2-ethanediyl),  -sulfo- -hydroxy-, C10-16-alkyl ethers, sodium salts 

68891-38-3  Poly(oxy-1,2-ethanediyl),  -sulfo- -hydroxy-, C12-C14-alkyl ethers, sodium salts 

9004-84-6  Poly(oxy-1,2-ethanediyl),  -sulfo- -(tridecyloxy)- 

13150-00-0  Ethanol, 2-[2-[2-(dodecyloxy)ethoxy]ethoxy]-, hydrogen sulfate, sodium salt 

26183-44-8  Poly(oxy-1,2-ethanediyl),  -sulfo- -(dodecyloxy)- 

68611-55-2  Sulfuric acid, mono-C10-16-alkyl esters 

68511-39-7  Poly(oxy-1,2-ethanediyl),  -sulfo- -hydroxy-, C12-15-alkyl ethers 

AASDs POE Sulfate Salts 

3088-31-1  Ethanol, 2-[2-(dodecyloxy)ethoxy]-, hydrogen sulfate, sodium salt 

9004-82-4  Poly(oxy-1,2-ethanediyl),  -sulfo- -(dodecyloxy)-, sodium salt 

25446-78-0  Ethanol, 2-[2-[2-(tridecyloxy)ethoxy]ethoxy]-, hydrogen sulfate, sodium salt 

32612-48-9  Poly(oxy-1,2-ethanediyl),  -sulfo- -(dodecyloxy)-, ammonium salt 

50602-06-7  Poly(oxy-1,2-ethanediyl),  -sulfo- -(dodecyloxy)-, potassium salt 

62755-21-9  Poly(oxy-1,2-ethanediyl),  -sulfo- -(dodecyloxy)-, magnesium salt 

68424-50-0  Fatty acids, tall-oil, C12-15-alkyl esters, sulfated, sodium salt 

73665-22-2  Poly(oxy-1,2-ethanediyl),  sulfo- -hydroxy-, C6-C10-alkyl ethers, sodium salts 

 

3.3 Physical and Chemical Properties 

 

Physicochemical data were estimated for the AAAPD/AAASD cluster using publicly available 

Estimation Program Interface suite (EPI Suite™) modeling 

(http://www.epa.gov/opptintr/exposure/pubs/episuite.htm and are provided in Table 3.3. The 

basis for the estimated Estimation Program Interface suite (EPI Suite™) modeling 

physicochemical calculations and model capabilities are described in the EPA document titled 

The Use of Structure-Activity Relationships (SAR) in the High Production Volume Chemicals 

Challenge Program (EPA 1999).  The EPA EPI Suite™ 3.2 model calculations for water 

solubility are based on Kow (WSKOWWIN model) and molecular fragments (WATERNT 
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model).  EPA has cautioned in the publication OPPTS Pollution Prevention P2 Network (EPA, 

2005), that EPI suiteTM 3.2 water solubility calculations are not reliable for dispersible 

compounds such as surfactants. 

 

The registrant provided EPI Suite™ estimates for all CAS numbers in the cluster.  The properties 

are provided for representative products from all sub-classes, including the products used in the 

toxicity testing and those with the highest molecular weights and Log Kows in the table below. 

 
Table 3.3.  Physicochemical Properties of Representative AAAPD/AAASD compounds 

1
 

CAS No. Descriptor
2
 

Molecular 

Weight 
Log Kow 

Vapor 

Pressure (mm 

Hg @ 25°C) 

Water 

Solubility 

(mg/L)
3 

AAAPD Surfactants 

50643-20-4 C16 542.7 5.28 6.06 x 10-11 
0.012 

1.7186 

52019-36-0 C10 458.3 2.33 6.06 x 10-11 
13.36 

2421.6 

68130-64-5 C11 472.56 2.83 6.06 x 10-11 
4.145 

724.71 

68130-47-2 C9 444.51 1.84 1.56 x 10-11 
43.05 

8083.9 

AAAPD Salts 

68070-99-5 C10, K salt 496.62 -0.86 1.78 x 10-10 
4060 

4672.9 

60267-55-2 C16, K salt 580.79 2.09 1.78 x 10-10 
3.527 

3.2769 

Branched AAAPD 

73038-25-2 Iso C13 538.71 0.54 1.78 x 10-10 
138.7 

208.02 

78330-24-2 Iso C13 500.62 3.73 6.06 x 10-11 
0.4595 

108.5 

317833-96-8 Sec-alkyl C13 514.64 4.22 6.06 x 10-11 
0.1422 

32.389 

AAAPD Monoethanolamine Salts 

61837-79-4 Linear C12 559.68 1.39 6.06 x 10-11 
19.02 

59341 

Oxirane Phosphate Acid 

68649-29-6 C16 548.85 6.34 1.94 x 10-14 
0.00432 

0.3 

Oxirane Phosphate Salt 

68891-13-4 C16 622.87 3.34 1.78 x 10-10 
0.159 

0.4056 

AAASD Alkyl Ether Sulfate Acids 

68585-34-2 
C10, Na,  

POE n=2 
348.43 0.16 1.44 x 10-14 

4615 

0.4956 

68891-38-3 
C14 Na,  

POE n=2 
404.54 2.13 4.53 x 10-16 

43.95 

0.0041 

AAASD Salts 

50602-06-7 
C12, K,  

POE n = 3 
436.65 0.87 1.83 x 10-16 

327.7 

0.0831 

68424-50-0 C12 – C15, Na 462.62 2.34 1.32 x 10-17 
12.4 

0.0022 

73665-02-2 C6, Na 292.33 -1.8 4.4  x 10-13 4.7  x 105 
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Table 3.3.  Physicochemical Properties of Representative AAAPD/AAASD compounds 
1
 

CAS No. Descriptor
2
 

Molecular 

Weight 
Log Kow 

Vapor 

Pressure (mm 

Hg @ 25°C) 

Water 

Solubility 

(mg/L)
3 

POE n=2 58.47 
1 Table values taken from petition. 
2 Descriptor describes number of carbons assumed in the EPI Suite Model and the counter ions for the salts.  POE 

denotes moles of ethoxylation. 
3First value is generated using the WSKOWWIN model that calculates the solubility based on the Octanol/Water 

partition coefficient, and the second value was generated using the WATERNT model that calculates the value using 

molecular fragments. 

 

 

4.0 Hazard Characterization/Assessment 

 

4.1 Hazard and Dose-Response Characterization 

 

4.1.1 Database Summary 

 

The existing toxicology database for the AAAPD and AAASD inert ingredients includes acute, 

subchronic, developmental, reproductive and mutagenicity studies as well as an OECD Test 

Guideline 422 combined repeated dose toxicity study with the reproduction/developmental 

toxicity screening tests, an OECD 416 reproduction and fertility effects study, and 

developmental toxicity study.  

 

The OECD Test Guideline 422 study is a combined repeated dose toxicity study with 

reproduction/developmental toxicity test parameters.  This study provides information on the 

possible health hazards likely to arise from repeated exposure over a relatively limited period of 

time.  The method comprises the basic repeated dose toxicity study as well as a 

reproduction/developmental toxicity screening test and also places emphasis on neurological 

effects as a specific endpoint.  Therefore, the study can provide information on general toxicity 

as well as possible developmental, reproductive, and neurological effects.  It can also provide 

basic indications of immunological effects.   

 

The chemicals for which toxicity data were submitted are listed in Table 4.1, below. 

 

Table 4.1.  Representative AAAPDs and AAASDs and Available Toxicological Data 

Inert Tested CAS No. Studies Available 
AAAPD 

 C12 

CAS 39464-66-9 Acute dermal [cited in JITF Cluster Support Team 2 submission 

(2009)] 

AAAPD  

 Saturated C8-C10 

linear with           

average POE n=3-20 

CAS 68130-47-2 

 

OECD 422 combined repeated dose toxicity study with the 

reproduction/developmental toxicity screening test (MRID 

47673901) 

AAAPD  

C11-C14 branched 

with average POE 

n=3-20 

CAS 78330-24-2 OECD 422 combined repeated dose toxicity study with the 

reproduction/developmental toxicity screening test (MRID 

47673902) 

AAASD 

 C12-15  sodium salt 

CAS 68424-50-0 

 

Two-year drinking water rat study [cited in JITF Cluster Support 

Team 2 submission (2009)] 
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Table 4.1.  Representative AAAPDs and AAASDs and Available Toxicological Data 

Inert Tested CAS No. Studies Available 
(POE n=3) 

AAASD 

 C12 sodium salt 

CAS 9004-82-4 Mutagenicity, acute oral [cited in JITF Cluster Support  Team 2 

submission (2009)] 

AAASD 

 C12-14 sodium salt 

 

CAS 68891-38-3 

 

Eye and skin irritation, dermal sensitization [cited in JITF Cluster 

Support Team 2 submission (2009)] 

90-day oral toxicity in rat  (MRID 47060901) 

Rat Developmental study (MRID 47060902)  

OECD 416 rat reproduction and fertility effects study (MRID 

47060903) 
 

The available toxicology data are adequate to support the requested exemption from the 

requirement of tolerance when used in pesticide formulations for these AAASD and AAAPD 

inert ingredients. 

 

4.1.2 Toxicological Effects and metabolism 

 

Toxicological Effects 
The AAASD and AAAPD surfactants are not acutely toxic by the oral and dermal routes of 

exposure under normal use conditions.  Concentrated materials are generally moderate to severe 

eye and skin irritants and may be skin sensitizers.  There is no evidence of mutagenicity in the 

mouse lymphoma L5178 TK +/- gene mutation study. 

  

Following subchronic exposure to rats, gastrointestinal irritation (increased incidences of 

hyperplasia, submucosal edema, and ulceration) was observed, but no specific target organ 

toxicity or neurotoxicity was seen.  No effects were detected in a functional observational battery 

(FOB) or motor activity assessment.   

 

In a rat developmental toxicity study conducted with the AAASD surfactant, no maternal or 

developmental toxicity was observed at 700 mg/kg/day.  In an OECD 416 reproduction and 

fertility effects study conducted with the AAASD surfactant, the only significant effects 

observed were liver effects characterized by dose-related decrease in absolute and relative liver 

weight and an increased incidence in the number of animals with “minimal” hepatocyte necrosis 

in males. There were no treatment-related effects on reproductive parameters or the offspring. 

 

In an OECD 422 study conducted with the AAAPD surfactant CAS RN 78330-24-2, parental 

toxicity was observed based on lesions in the forestomach and thymus atrophy in females.  

Developmental toxicity observed was based on increased number of stillborn pups and pups 

dying and clinical observations (coldness to the touch, discolored heads, and a lack of nesting 

behavior); however, reproductive toxicity was not observed. 

 

In the second OECD 422 study conducted with the AAAPD surfactant CAS RN 68130-47-2, 

parental toxicity was observed based on clinical signs (rales and excessive salivation), reduced 

body weight, and lesions in the forestomach. Reproductive, developmental, and offspring 

toxicity were not observed at any dose level.   
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In general, surfactants are surface-active materials that can damage the structural integrity of 

cellular membranes at high dose levels.  Thus, surfactants are often corrosive and irritating in 

concentrated solutions.  It is possible that some of the observed toxicity seen in the repeated 

studies, such as irritation of forestomach or decreased body weight gain, can be attributed to the 

corrosive and irritating nature of these surfactants.   

 

Metabolism 

As stated in the petition (JITF Cluster Support Team Number 2), it is generally accepted that 

increased ethoxylation decreases lipophilicity resulting in decreased absorption and decreased 

toxicity.  The lower molecular weight alkoxylates should be absorbed and distributed more 

readily than higher molecular weight alkoxylates and be more toxic.  The representative 

ethoxylated compound tested has the lowest weight percent ethoxylation and lowest molecular 

weight of the series and is potentially the most bioavailable of the series.  

 

Metabolic pathways for AAAPD and AAASD surfactants are proposed by JITF CST 2 (2009). 

By analogy to other polyethoxylated alcohols, such as the alkyl alcohol alkoxylate surfactants, 

the petition states that it can be anticipated that all compounds for this series would undergo 

comparable metabolism.  The AAAPD surfactants should initially be metabolized to generate the 

corresponding alkyl alcohol and the POE (or POE/POP) phosphate glycol which is then acted 

upon by phosphotases to generate phosphate and a dephosphorylated polyalkoxylate glycol. The 

dephosphorylated polyalkoxylate glycols should be conjugated and excreted or hydrolyzed and 

oxidized to various degraded metabolites before being conjugated and excreted.  The alky 

alcohols would be oxidized and degraded by fatty acid oxidation metabolic pathways.   

 

The C16 AAASD surfactants with POE n=3 are readily absorbed and excreted primarily in the 

urine, whereas, the C16 AAASD surfactants with POE n=9 are poorly absorbed and excreted 

primarily in the feces.  The alkyl groups of the C11 or C12 AAASD surfactants with POE n=3 

are hydrolyzed and the alkyl alcohols would be oxidized and degraded by fatty acid oxidation 

metabolic pathways, while the sulfate groups are excreted without hydrolysis. 

 

4.2 Dermal Absorption 

 

There are no dermal absorption data on the AAAPD and AAASD surfactants.  Given the 

physicochemical properties of these inert ingredients, including their relatively high molecular 

weights and water solubility, and further based on the fact that they are large cross-linked 

molecules, the Agency would expect the dermal absorption to be very low for these compounds.  

This risk assessment uses 5% dermal absorption as a likely upper bound, conservative value.   

 

4.3      Carcinogenic potential 

 

There is no evidence that the AAAPD and AAASD surfactants are carcinogenic. The Agency 

used a qualitative structure activity relationship (SAR) database, DEREK Version 11, to 

determine if there were structural alerts.  No structural alerts were identified.  In addition, there 

was little concern about any of the postulated metabolites having greater toxicity than the parent 

compounds.   
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4.4 FQPA Considerations 

 

The toxicity database consists of two OECD Test Guideline 422 studies on the AAAPD inerts, 

an OECD 416 reproduction and fertility effects study, and developmental toxicity study on the 

AAASD inerts. The executive summaries for these studies are presented in Appendix A. 

 

For both the AAAPDs and the AAASDs, there was no increased susceptibility to the offspring of 

rats following prenatal and post-natal exposure in the reproductive/developmental toxicity 

studies.  In a rat developmental study with the AAASD surfactant, no maternal or developmental 

toxicity was observed at the limit dose.  In the OECD 416 study with the AAASD inert, the only 

significant effects observed were liver effects characterized by dose-related decrease in absolute 

and relative liver weight and an increased incidence in the number of animals with “minimal” 

hepatocyte necrosis in males. No treatment-related effects were observed on reproduction or the 

offspring. 

 

In the OECD Test Guideline 422 study conducted with the AAAPD surfactant CAS RN 68130-

47-2, offspring toxicity was not observed.  In the second OECD 422 study conducted with the 

AAAPD surfactant CAS RN 78330-24-2, increased susceptibility was demonstrated as 

evidenced by the increased number of stillborn pups and pups dying within lactation day (LD) 

4/5 and clinical observations (coldness to the touch, discolored heads, and a lack of nesting 

behavior) at 800 mg/kg/day where lesions in the forestomach and thymus atrophy was observed 

in the parental animals.  A clear NOAEL (200 mg/kg/day) was established for developmental 

effects.  However, since the point of departure selected from the OECD 416 study for chronic 

exposure is 87 mg/kg/day, this value is protective of the developmental effects observed at the 

higher doses levels. 

 

There are no residual uncertainties identified in the exposure databases.  The food exposure 

assessments are considered to be conservative.  The food and drinking water assessment is not 

likely to underestimate exposure to any subpopulation, including those comprised of infants and 

children.  

 

The FQPA factor can be reduced to 1X.  A 1X FQPA Safety Factor is appropriate for the 

following reasons: 

 

The toxicology database is adequate for assessing the sensitivity of infants and children 

to AAAPD and AAASD exposures. 

Increased susceptibility was demonstrated in the offspring in the OECD 422 study with 

CAS 78330-24-2 following prenatal and post-natal exposure at 800 mg/kg/day.  

However, there is a clear NOAEL for these effects (200 mg/kg/day) and the point of 

departure selected from the OECD Test Guideline 416 study for chronic exposure, 87 

mg/kg/day, is protective of the developmental effects observed at the higher dose level. 

No susceptibility was demonstrated in the offspring in the OECD Test Guideline 422 

study with CAS 68130-47-2 following prenatal and post-natal exposure at 800 

mg/kg/day. 

No susceptibility was demonstrated in the offspring in the OECD Test Guideline 416 and 

developmental toxicity studies with CAS 68891-38-3. 
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No evidence of neurotoxicity was demonstrated. 

Residue values used in the dietary risk assessment and exposure values used in the 

residential assessment are unlikely to underestimate risk.   

 

4.5 Toxicity Endpoint Selection and Levels of Concern 

 

A summary of the points of departure (PoDs) selected may be found in Table 4.5.  The 

residential, occupational and aggregate level of concern (LOC) is for MOEs that are less than 

100 and is based on 10X for interspecies extrapolation from animals to humans and 10X for 

variation in sensitivity between humans.  These LOCs are applicable to all populations, including 

individuals exposed in a residential setting and occupationally exposed workers. 

 

An aggregate risk assessment across routes can be performed for the AAAPD and AAASD 

surfactants since common endpoints were selected for the oral, dermal and inhalation routes of 

exposure. 

 

Table 4.5.  Summary of Toxicological Doses and Endpoints for Alkyl Alcohol Alkoxylate 

phosphate and sulfate derivatives for Use in Dietary, Non-Occupational, and Occupational 

Human Health Risk Assessments Human Health Risk Assessments 

Exposure/ 

Scenario 

Point of 

Departure 

Uncertainty 

Factors 

RfD, PAD, Level of 

Concern for Risk 

Assessment Study and Toxicological Effects 

Acute Dietary 

(all populations) 
 No appropriate endpoint was identified for acute dietary assessment 

Chronic Dietary 

(All Populations) 

NOAEL = 

87 

mg/kg/day 

UFA= 10x 

UFH=10x 

FQPA SF = 1x 

cRfD =  

 0.87 mg/kg/day 

 

cPAD=  

0.87 mg/kg/day 

Reproduction/fertility effects in male rats 

(MRID 47060903) 

LOAEL = 223 mg/kg/day based on a dose-

related decrease in absolute (-13%) and 

relative liver (-10%) weight and an 

increased incidence in the number of 

animals with “minimal” hepatocyte 

necrosis in males (6/30 in the high-dose 

group compared to 1/30 in the control 

group).    

Incidental Oral , 

Dermal and 

Inhalation (all 

durations) 

NOAEL = 

87 

mg/kg/day 

 

(5% dermal 

absorption) 

 

inhalation 

hazard 

assumed to 

be 

equivalent to 

oral hazard 

UFA= 10x 

UFH=10x 

FQPA SF = 1x 

LOC = 100 for 

residential  

 

LOC = 100 for 

occupational 

Reproduction/fertility effects in male rats 

(MRID 47060903) 

LOAEL = 223 mg/kg/day based on a dose-

related decrease in absolute (-13%) and 

relative liver (-10%) weight and an 

increased incidence in the number of 

animals with “minimal” hepatocyte 

necrosis in males (6/30 in the high-dose 

group compared to 1/30 in the control 

group).    

Cancer (oral, 

dermal, 

inhalation) 

Classification:  Based on SAR analysis, the AAAPD and AAASD surfactants are not expected to be 

carcinogenic.  

Point of Departure (PoD) = A data point or an estimated point that is derived from observed dose-response data and  used to mark the beginning 

of extrapolation to determine risk associated with lower environmentally relevant human exposures.  NOAEL = no observed adverse effect level.  
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LOAEL = lowest observed adverse effect level.  UF = uncertainty factor.  UFA = extrapolation from animal to human (interspecies).  UFH = 

potential variation in sensitivity among members of the human population (intraspecies). PAD = population adjusted dose (a = acute, c = 

chronic).  RfD = reference dose.  MOE = margin of exposure.  LOC = level of concern.  N/A = not applicable. 

 

4.6 Endocrine Disruption 

 

EPA is required under the FFDCA, as amended by FQPA, to develop a screening program to 

determine whether certain substances (including all pesticide active and other ingredients) “may 

have an effect in humans that is similar to an effect produced by a naturally occurring estrogen, 

or other such endocrine effects as the Administrator may designate.”  Following 

recommendations of its Endocrine Disruptor and Testing Advisory Committee (EDSTAC), EPA 

determined that there was a scientific basis for including, as part of the program, the androgen 

and thyroid hormone systems, in addition to the estrogen hormone system.  EPA also adopted 

EDSTAC’s recommendation that the Program include evaluations of potential effects in wildlife.  

For pesticide chemicals, EPA will use FIFRA and, to the extent that effects in wildlife may help 

determine whether a substance may have an effect in humans, FFDCA authority to require the 

wildlife evaluations.  As the science develops and resources allow, screening of additional 

hormone systems may be added to the Endocrine Disruptor Screening Program (EDSP). 

 

When additional appropriate screening and/or testing protocols being considered under the 

Agency’s EDSP have been developed, the AAAPD and AAASD surfactants may be subjected to 

further screening and/or testing to better characterize effects related to endocrine disruption. 
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5.0 Dietary Exposure/Risk Characterization 

 

5.1 Residues of Concern 

 

Very limited information is available for the AAAPD and AAASD inerts with respect to plant 

and animal metabolism or environmental degradation.  The Agency considered the representative 

chemical structures, the generic cluster structures, the submitted physicochemical EPI Suite™ 

information as well as the structure-activity relationship analysis detailed in Appendix B of this 

review and information on other surfactants and chemicals of similar size and functionality.  The 

Agency concluded that the cluster grouping was appropriate.   

 

Considering the large size and polarity of the AAAPD and AAASD molecules, it is unlikely they 

would readily absorbed by livestock or taken up by plants for further metabolism. Based on SAR 

analysis the AAAPD and AAASD are unlikely to degrade in the environment to compounds that 

are more toxic than the parent compounds.  Estimates of residues in food are conservative as 

described in Section 5.3, and adequately represent all residues of parent and any potential 

metabolites which might be formed.  Therefore, the Agency’s dietary risk assessment is not 

likely underestimate dietary risk. 

 

Structure activity analysis conducted using DEREK Version 11 did not identify any structural 

alerts of concern for the chemicals screened (see Appendix B for specific structures screened).  

Considering what is already known about these specific compounds and other long-chain fatty 

acid compounds, along with the lack of structural alerts for carcinogenicity, chronic toxicity, or 

genotoxicity, HED has no specific concerns regarding chronic toxicity other than that identified 

in the toxicity studies available for this cluster. 

 

5.2 Drinking Water Residue Profile 

 

No monitoring data or data reflecting the concentration of these inert ingredients in drinking 

water is available.   

 

EFED conducted modeling runs on four surrogate inert chemicals using a range of physical 

chemical properties.  The physical chemical properties of the surrogate chemicals bracket those 

expected for the AAAPDs and AAASDs.  EFED selected a North Carolina cotton scenario with 

an application date of July 1
st
 as the scenario that would likely provide high end drinking water 

values for use in risk assessment.  Percent crop area (PCA) factors were not applied.  Simulations 

were run assuming a rate of 1 lb inert ingredient/A.  Since degradation information was not 

available, three degradation scenarios were investigated:  1) chemically stable in water and soil; 

2) a 100-day half-life in water and soil; and 3) a 10-day half life in water and soil.  Further, two 

possible scenarios were investigated, one where all of the inert was applied as a single 

application, and the second assuming that the inert was applied evenly over a growing season.  

Modeled acute drinking water values ranged from 0.001 ppb to 41 ppb.  Modeled chronic 

drinking water values ranged from 0.0002 ppb to 19 ppb.  Further details of the EFED analysis 

are contained in Appendix C of this document. 
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For the purpose of the screening level dietary risk assessment to support this request for an 

exemption from the requirement of a tolerance for the AAAPD and AAASD inerts, a value of 

100 ppb based on screening level modeling was used for both the acute and chronic dietary risk 

assessments for the parent compounds and for any potential metabolites of concern.  HED 

considers the value of 100 ppb to be a high end, conservative assumption that is not likely to 

underestimate drinking water risks. 

 

5.3 Food Residue Profile 

 

No residue data were submitted for AAAPD and AAASD inert ingredients.  In the absence of 

data, the Agency has developed an approach which uses surrogate information to derive upper 

bound exposure estimates for the subject inert ingredient.  Upper bound exposure estimates are 

based on the highest tolerance for a given commodity from a list of 57 high use insecticides (22), 

herbicides (20), and fungicides (17).  The 57 pesticides were selected based on an overall 

ranking scheme that included consideration of the 1999 data for active ingredients use.  All 

herbicides at greater than 5 million lbs/yr and all fungicides and insecticides at greater than 1 

million lbs/yr were included as candidate surrogate chemicals.   

 

OPP assumed that the residue level of the inert ingredient would be no higher than the highest 

tolerance for a given commodity.  Implicit in this assumption is that there would be similar rates 

of degradation between the active and inert ingredient (if any) and that the concentration of inert 

ingredient in the scenarios leading to these highest of tolerances would be no higher than the 

concentration of the active ingredient.   

 

To summarize, the Agency believes the assumptions used to estimate dietary exposures lead to a 

very conservative assessment of dietary risk for the following reasons: 

 

the highest tolerance level from the surrogate pesticides for every food is used;  

100% crop treated (%CT) is assumed for all crops (every food eaten by a person each day 

has tolerance-level residues); 

many of these high tolerances are based on very short pre-harvest intervals where there is 

little time for degradation, whereas actual pesticide applications occur throughout the 

growing season;  

no consideration was given to potential degradation between harvest and consumption 

(use of tolerance level residues which are typically one to two orders of magnitude higher 

than actual residues found in monitoring data);  

residue values were assigned to every commodity in DEEM™ with no consideration 

given to potential reduction in residues from washing or cooking.  

 

Although sufficient information to quantify actual residue levels in food is not available, the 

compounding of these conservative assumptions will lead to a significant exaggeration of actual 

exposures.  OPP does not believe that this approach underestimates exposure in the absence of 

residue data.  
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5.4 Analytical Methodology 

 

Since this request is for an exemption from the requirement of a tolerance, an analytical method 

for enforcement purposes is not required to support this action. 

 

5.5 Dietary (Food and Water) Exposure and Risk 

 

The model and inputs used for the dietary risk assessments are described briefly in Section 5.3, 

above and below.  A complete description of the dietary exposure and risk assessment is 

provided in the memorandum for a different inert ingredient cluster entitled “Alkyl Amines 

Polyalkoxylates (Cluster 4):  Acute and Chronic Aggregate (Food and Drinking Water) Dietary 

Exposure and Risk Assessments for the Inerts.” (D361707, S. Piper, 2/25/09). 

 

A chronic aggregate dietary (food and drinking water) exposure and risk assessment was 

conducted using the Dietary Exposure Evaluation Model DEEM-FCID™, Version 2.03 which 

uses food consumption data from the U.S. Department of Agriculture’s Continuing Surveys of 

Food Intakes by Individuals (CSFII) from 1994-1996 and 1998.   

 

5.5.1. Acute Dietary Exposure and Risk 

 

No adverse effects attributable to a single exposure to the AAAPDs and AAASDs were seen in 

the toxicity databases; therefore, an acute dietary risk assessment is not appropriate.   

 

5.5.2. Chronic Dietary Exposure and Risk  

 

A conservative screening level dietary (food and water) assessment was conducted using the 

highest tolerance level residue for all food forms, including meat, milk, poultry and eggs, default 

processing factors for dried commodities and 100% CT.  In addition, a default concentration of 

100 ppb was assumed for inert ingredient residues in drinking water.   

 

HED notes that dietary (food and water) risks alone assuming equal concentrations of inert 

ingredient and active ingredient in the formulation were not of concern.  However, when those 

risks were aggregated with residential uses for children, the resulting aggregate expsoure resulted 

in margins of exposure (MOEs) of less than 100.  Therefore, HED has incorporated a 30% cap 

on the use of these inert ingredients in pesticide formulations into the risk calculations to show 

that aggregate risks are not of concern. 

 

The chronic dietary exposure estimates for food and drinking water are below HED’s level of 

concern (<100% cPAD) for the U.S. population and all subpopulations.  AAAPD and AAASD 

inert dietary exposure for food and drinking water is 13% of the cPAD for the U.S. population 

and 43% of the cPAD for children 1-2 yrs old, the most highly exposed population subgroup 

when the amount of the inert ingredient in the pesticide formulation is limited to no more than 

30% by weight.  See Table 5.4.4, below for a summary of results. 
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5.5.3. Cancer Dietary Exposure and Risk 

 

HED has not identified any concerns for carcinogenicity relating to the AAAPD and AAASD 

inert ingredients; therefore, a cancer dietary exposure assessment was not performed. 

 

5.5.4. Summary of Dietary Exposure and Risk Assessment Results 

 

The results of the chronic dietary risk assessment are shown in the summary table, below.  The 

input and output files from the dietary assessment are included in Appendix D. 

 

Table 5.5.4.  Summary of Dietary (Food and Drinking Water) Exposure and Risk for 

Alkyl Alcohol Alkoxylate Phosphate (AAAPD) and Alkyl Alcohol Alkoxylate Sulfate 

Derivatives (AAASD) with 30% Cap Incorporated 

Acute Dietary 

(95
th

 Percentile) 

Chronic Dietary 

 

Population Subgroup 
Dietary 

Exposure 

(mg/kg/day) 

% aPAD 

Dietary 

Exposure 

(mg/kg/day) 

% cPAD 

General U.S. Population 0.115748             13 

All Infants (< 1 year old) 0.241013             28 

Children 1-2 years old 0.375655             43 

Children 3-5 years old 0.278347 32 

Children 6-12 years old 0.153995 18 

Youth 13-19 years old 0.087082 10 

Adults 20-49 years old 0.087428 10 

Adults 50+ years old 0.092074 11 

Females 13-49 years old 

 

 

 

 

No acute endpoint selected 

0.088018 10 

The most highly exposed subgroup is bolded. 
 

 

6.0 Residential (Non-Occupational) Exposure/Risk Characterization 

 

A screening level residential exposure and risk assessment was completed for products 

containing AAASD and AAAPD inert ingredients.  Details of the assumptions informing the 

residential exposure and risk assessment can be found in “JITF Inert Ingredients.  Residential 

and Occupational Exposure Assessment Algorithms and Assumptions Appendix for the Human 

Health Risk Assessments to Support Proposed Exemption from the Requirement of a Tolerance 

When Used as Inert Ingredients in Pesticide Formulations”, D364751, 5/7/09.  A summary of the 

residential exposure and risk assessment is presented below. 
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The level of concern (LOC) for these risk assessments is an MOE of 100 based on the standard 

10X inter-species and 10X intra-species extrapolation safety factors.   

 

6.1 Residential Handler Exposure 
 

Exposure Scenarios 

The Agency selected representative scenarios, based on end-use product application methods and 

labeled application rates.  The AAASD and AAAPD inerts are used in pesticide formulation that 

may be used around the home.  These residential pesticide products are typically formulated as 

liquids in concentrates or as wettable powders.  In addition, these inerts may be used in pesticide 

products applied to pets as aerosol sprays intended for flea control on carpeted surfaces and 

bedding, or as shampoo products applied to pets.  Lastly, these inerts may be present in home 

cleaning products.  HED conducted an assessment to represent worst-case residential exposure 

by assessing: 

AAASD and AAAPDs in pesticide formulations (fungicides/insecticides/herbicides); 

(Outdoor Scenarios) 

AAASD and AAAPDs in disinfectant-type uses; (Indoor Scenarios) 

AAASD and AAAPDs in aerosol spray and shampoo pet products; (Pet Product 

Scenarios) 

 

Based on information contained in the petition, the AAASD and AAAPD inerts can be present in 

consumer cleaning products.  Therefore, HED assessed the disinfectant-type products containing 

the AAASD and AAAPD inerts using exposure scenarios used by OPP’s Antimicrobials 

Division to represent worst-case residential handler exposure. 

 

Mixer/Loader/Applicator High Exposure Outdoor Scenarios: 

The mixer/loader/applicator high exposure outdoor scenarios use data from the Outdoor 

Residential Exposure Task Force: 

Liquid products: Low Pressure Handwand (ORETF data) 

Liquid products: Hose End Sprayer (ORETF data) 

Ready to Use (RTU): Trigger Pump Sprayer Applications (ORETF data) 

 

Exposure Data and Assumptions:  

A series of assumptions and exposure factors served as the basis for completing the residential 

handler risk assessments for the AAASD and AAAPD inerts.  Each assumption and factor is 

detailed below.  In addition to these factors, unit exposures were used to calculate risk estimates.   

 

The Agency used assumptions based on the Residential Exposure Assessment Standard 

Operating Procedures (Residential SOPs).  Key assumptions used in this assessment are 

summarized below.  

 

The maximum application rate for the inert based on its use in a class of pesticide 

(herbicide/insecticide/fungicide) has been assessed for the short-term exposure duration. 

Residential risk assessments are based on high-end estimates of what homeowners would 

typically treat.  Per HED’s Residential SOPs (1997 & 2001 revision), residential pesticide 

handlers are assumed to mix and use a volume of 5 gallons of product per day. 
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5 gallons formulated pesticide solution*(9 lbs/gallon)*(30% AAASD and AAAPDs)*(1 part product concentrate/10 parts 

water) =  1.35 lbs AAASD and AAAPDs in formulated pesticide solutions per day 

For outdoor pesticide applications, residential handlers are assumed to use a total of 1.35 

lbs AAASD and AAAPDs per day.  This estimate is based on the following assumptions: 

o Five (5) gallons of formulated pesticide solution are assumed to be used per day 

by a residential handler (Revised Residential SOPs Area Treated, February, 

2001).  Consistent with the residential SOPs, the density of the formulated 

pesticide solution is assumed to be 9 lbs/gallon.  The proposed limit to the amount 

of AAASD and AAAPD inert in the pesticide products is 30%.  Therefore 30% of 

any pesticidal product is assumed to be AAASD and AAAPD.  Product 

concentrates are assumed to be diluted at a 1 to 10 ratio with water. 

 

Residential exposure is assessed assuming clothing consisting of a short-sleeved shirt, 

short pants and no gloves or respiratory protection, the typical clothing for a home 

applicator.   

A dermal absorption factor of 5% was assumed based on the molecular weights and 

physical-chemical properties of the compounds.  While there is no data provided for the 

AAASD and AAAPD inerts to quantify the dermal absorption, given the molecular 

weights and solubility properties of this compound, dermal absorption is not likely to 

exceed 5%. 

 

HED believes the duration of exposure for most homeowner applications of home garden and 

lawn care products is best represented by the short-term duration (1 to 30 days).  These exposure 

scenarios include the application of herbicides to lawns and insecticides/fungicides to gardens, 

ornamental plants, or lawns.  While these types of applications may be applied on consecutive 

days, they are not likely to exceed 30 consecutive application days.    

 

Mixer/Loader/Applicator High Exposure Indoor Scenarios:
The mixer/loader/applicator high exposure outdoor scenarios use data from the proprietary 

Chemical Manufacturers Association (CMA) antimicrobial exposure study, and the Pesticide 

Handlers Exposure Database: 

Liquid Products: Mopping Use (CMA data)  

Liquids Products: Wiping Use (CMA data) 

Aerosol Spray/Trigger pump/Air Deodorization Use (PHED data) 

 

The Agency used assumptions based on methodology developed by the Anti-Microbial Division 

(AD) of the Office of Pesticide Programs and the Residential SOPs to assess exposure and risk 

from indoor use of household cleaning products containing the AAASD and AAAPD inerts.  

Based on information from RD, the Agency assumed that the maximum percentage by weight in 

indoor products would be 10% AAASD and AAAPDs. 

 

Unit Exposure Values: Unit exposure values were taken from the proprietary Chemical 

Manufacturers Association (CMA) antimicrobial exposure study (USEPA, 1999:  DP Barcode 

D247642) or from the PHED data presented in HED’s Residential SOPs (USEPA, 1997).   

 

“JITF Inert Ingredients.  Residential and Occupational Exposure Assessment Algorithms and 
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1 gallon formulated pesticide solution*(8.34 lbs/gallon)*(10% AAASD and AAAPDs)*(2 oz/ 128 oz dilution factor) =  

0.013 lbs AAASD and AAAPDs in formulated pesticide solutions per day 

0.13 gallon formulated pesticide solution*(8.34 lbs/gallon)*(10% AAASD and AAAPDs) =  0.108 lbs AAASD and 

AAAPDs in formulated pesticide solutions per day 

Assumptions Appendix for the Human Health Risk Assessments to Support Proposed Exemption 

from the Requirement of a Tolerance When Used as Inert Ingredients in Pesticide Formulations”, 

D364751, 5/7/09 contains additional information about the disinfectant-type exposure scenarios 

assessed in this document.  

 

The following key assumptions were used in this assessment: 

 

For the mopping scenario, the CMA dermal and inhalation unit exposure values for 

ungloved mopping were used (71.6 mg/lb inert. and 2.38 mg/lb inert, respectively).  

These values are based on data collected from six replicates mopping floors and receiving 

exposure via contact with the mop or with the bucket. 

For the wiping scenario, the CMA dermal and inhalation unit exposure values for 

ungloved wiping were used (2,870 mg/lb inert and 67.3 mg/lb inert, respectively).  These 

values are based on data collected from six replicates (dental technicians) who used a 

finger pump sprayer to apply the product and then wiped the surfaces with a paper towel. 

For aerosol spray, trigger pump and air deodorization scenarios, the PHED dermal and 

inhalation unit exposure values are 220 mg/lb inert and 2.4 mg/lb inert, respectively.  The 

values are based on homeowners applying an aerosol insecticide to baseboards in 

kitchens and are representative of a handler wearing short pants and a short sleeve shirt, 

with no gloves. 

 

The quantities handled/treated were estimated based on information from various sources and 

assumptions.  

 

For the mopping scenarios, it was assumed that 1 gallon of diluted solution is used.  HED 

assumes that cleaning products are assumed to have the same density as water (8.34 

lbs/gallon).  While typical product concentrate directions indicate that 1 oz concentrated 

product per 1 gallon of water should be used, HED followed the AD SOP and assumed a 

dilution factor of 2 oz concentrated product/128 oz (1 gallon) of water for the residential 

handler risk assessment to represent heavy-duty cleaning formulations.  Based on 

information from RD, the Agency assumed that the maximum percentage by weight in 

indoor products would be 10% AAASD and AAAPDs. 

 

 

For the wiping and trigger pump spray scenarios, it was assumed that 0.5 liter (0.13 gal) 

of ready-to-use (RTU) solution is used.  For anti-microbial products, 10% AAASD and 

AAAPDs in product is assumed. 

 

 

For the aerosol foam spray and air deodorization scenarios, it is assumed that one can of 

product is used.  For the aerosol spray/trigger pump/air deodorization scenario, it is 
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0.094 gallon formulated pesticide solution*(8.34 lbs/gallon)*(10% AAASD and AAAPDs) =  0.078 lbs AAASD and 

AAAPDs in formulated pesticide solutions per day 

assumed that a 12 oz net weight product is used (0.094 gallons).  10% AAASD and 

AAAPDs inert in antimicrobial product assumed. 

 

A dermal absorption factor of 5% was assumed based on the physical-chemical properties 

of the compounds, including their molecular weights and water solubility properties.  

Given that these are large cross linked molecules, HED believes that dermal absorption 

for these inert ingredients will be low.  HED considers 5% to be an upper bound estimate 

of dermal absorption. 

 

HED believes the duration of exposure for most homeowner applications of indoor cleaning 

products is believed to be best represented by the short-term duration (1 to 30 days) because the 

different scenarios (i.e. methods of application) are assumed to be episodic, not daily.  In 

addition, homeowners are assumed to use different cleaning products with varying active and 

inert ingredients.   

 

Mixer/Loader/Applicator High Exposure Pet Product Scenarios:
Aerosol Spray scenario (Spray applications to pets and/or pet bedding) 

Pet Shampoo scenario (Shampoo application to pets) 

  

Products intended for use on pets contain less than 8% AAASD and AAAPDs in the formulation.  

Therefore, the residential handler exposure assessment assumed that products associated with the 

pet use scenarios contained up to 8% AAASD and AAAPD in pet products.  Typically, HED 

would also assess a pet shampoo scenario to reflect a high-end dermal exposure scenario 

associated with pets.  

 

The following key assumptions were used in this assessment: 

For aerosol spray scenario, the PHED dermal and inhalation unit exposure values are 220 

mg/lb inert and 2.4 mg/lb inert, respectively.  The values are based on homeowners 

applying an aerosol insecticide to baseboards in kitchens and are representative of a 

handler wearing short pants and a short sleeve shirt, with no gloves.  

For shampoo scenario, the carbaryl and MGK shampoo study (MRID 44658401 and 

MRID 46601001, respectively) dermal and inhalation unit exposure values are 1661 

mg/lb inert and 0.06 mg/lb inert, respectively.  These values are based on the geometric 

mean of the combined unit exposure values. 

 

The quantities handled/treated were estimated based on information from various sources and 

assumptions.  

For the aerosol spray and air deodorization scenarios, it is assumed that one-half can of 

spray product is used.  It is assumed that a 12 oz net weight product is used, so half of 

this can is 6 oz (0.047 gallons).  The density of the product is assumed to be that of water, 

8.34 lbs/gallon. 

For the shampoo scenario, it is assumed that one-quarter of a bottle of shampoo is used.  

It is assumed that a 12 oz net weight product is used, so one quarter of a bottle is 3 oz 
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(0.1875 lbs).  Shampoo pet products were used to assess postapplication exposure to pet 

product as these types of products are used in large quantities on the pet.  One-quarter of 

a 12 oz shampoo product was assumed to be applied to the pet for short- and 

intermediate-term exposure durations.  The pet shampoo application rate is a conservative 

estimate based on the amount of shampoo product applied in the Carbaryl and MGK 

shampoo studies (MRID 44658401 and MRID 46601001, respectively).  According to 

the Carbaryl and MGK studies, the average amount of shampoo product applied to each 

animal was 27,240 mg and 33,900 mg, respectively.  Our assessment assumes 85,000 mg 

of product applied in each application (one quarter of a 12 oz bottle), so this assumption 

is conservative. 

8% AAASD and AAAPD inert in pet product is assumed. 

A dermal absorption factor of 5% is assumed. HED considers this to be an upper bound 

estimate of dermal absorption. 

 

The duration of exposure for most homeowner applications of pet products is believed to be best 

represented by the short-term duration (1 to 30 days) because the pest pressure for these 

scenarios is assumed to be episodic, not daily.   

 

Risk Summary 

For all residential handler scenarios, risk estimates are not of concern (i.e., MOEs are all greater 

than 100) for both the route-specific (dermal or inhalation) assessment and for the total MOE 

(dermal and inhalation combined).  A summary of the results are provided below in Tables 6.1, 

below. 

 

The Agency believes that the handler scenarios assessed represent worse-case exposures and 

risks resulting from use of indoor and outdoor pesticide products and cleaning products 

containing the AAASD and AAAPD inerts in residential environments.   
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Table 6.1.  Short-term Exposure and Risks for AAASD and AAAPDs Residential Handlers  
Exposure 

Scenario 

(Formulation/ 

Application) 

Application 

Rate1 (lb 

inert/ 

gallon) 

Quantity 

Handled/ 

Treated 

per day2 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(mg/ lb 

inert)3 

Dermal 

Dose 

(mg/kg 

/day)4 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total 

MOE8 

Outdoor Products  
Liquids/ Low 

Pressure 

Handwand (ST) 

(ORETF data) 

0.27 lb/gal 
5 

gallons 
38 0.003 0.037 5.8E-5 2,400 1,500,000 2,400 

Liquids/ Hose End 

Sprayer, Lawn 

(ST) 

(ORETF data) 

0.27 lb/gal 
5 

gallons 
11 0.017 0.0106 0.00033 8,200 270,000 8,000 

Liquids/ Trigger 

Sprayer/ Home 

Garden (ST) 

(ORETF data) 

0.27 lb/gal 
5 

gallons 
54 0.0019 0.052 3.7E-5 1,700 2,400,000 1,700 

Indoor Products  
Indoor hard 

surface, Mopping 

(ST) 

(CMA data) 

0.013 

lb/gal 
1 gallon 71.6 2.38 0.00067 0.00044 130,000 200,000 78,000 

Indoor hard 

surface, Wiping 

(ST) 

(CMA data) 

0.834 

lb/gal 

0.13 

gallons 
2870 67.3 0.222 0.104 390 830 270 

Indoor hard 

surface, Aerosol 

spray (ST) 

(PHED data) 

0.834 

lb/gal 

0.094 

gallons 

(12 oz) 

220 2.4 0.0123 0.0027 7,100 32,000 5,800 

Pet Products 

Pet Spray Product 

(ST) 

(PHED data) 

0.667 

lb/gal 

0.047 

gallons  

(6 oz) 

220 2.4 0.0049 0.00107 18,000 81,000 15,000 

Pet Shampoo 

Product (ST) 

(MRID 44658401 

and 46601001) 

0.015 lbs NA 1661 0.06 0.018 0.000013 4,900 6,800,000 4,900 

1Application rates are based on maximum application rates of products containing AAASD and AAAPD inerts multiplied by 

30% for outdoor products and 10% for indoor products and 8% for pet products to convert from product application rate to inert 

application rate.  
2Quantity treated daily values are back-calculated from 5 gallons of product used per day (Revised Residential SOPs 2001) for 

outdoor products. Indoor products are assumed to be used at 1 gallon of solution for the mopping scenario, 0.5 L of solution for 

the wiping scenario, and a 12 oz can of spray for the aerosol spray/air deodorization scenario. Pet spray products are assumed to 

be used at a rate of half of a 12 oz can of product, pet shampoo products are assumed to be used at a rate of one quarter of a 12 oz 

bottle of product. 
3Unit Exposure data sources are identified in the exposure scenario column.  All exposure scenarios assess exposure reflecting 

applicators wearing short-sleeved shirts and shorts and no respiratory protection. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb /gal) * Quantity handled (gallons/day))/ 

Body Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure (mg inert / lb inert) * Application Rate (lb /gal) * Quantity handled 

(gallons/day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 87 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7
 Inhalation MOE = PoD (NOAEL of 87 mg/kg/day) / Daily inhalation dose (mg/kg/day) 

8 Total MOE = (NOAEL of 87 mg/kg/day)/ [Daily dose dermal + Daily dose inhalation (mg/kg/day)] 
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6.2 Residential Postapplication Exposure 

 

Exposure Scenarios 

Residential postapplication exposures result when bystanders, such as children come in contact 

with the AAASD and AAAPD inerts in areas where end-use products have recently been applied 

(e.g., treated lawns, gardens or recently cleaned surfaces).  The Agency selected representative 

scenarios, based on end-use product application methods and labeled application rates.  HED 

conducted an assessment to represent worst-case residential exposure by assessing post 

application exposures and risks from: 

 

AAASD and AAAPDs in pesticide formulations (fungicides/ insecticides/ herbicides); 

(Outdoor Scenarios) 

AAASD and AAAPDs in disinfectant-type uses; (Indoor Scenarios) 

AAASD and AAAPDs in shampoo pet treatments; (Pet Product Scenarios) 

 

The Agency considers dermal (adults and children) or incidental oral (children only) the primary 

exposure routes for the AAASD and AAAPD inerts.  Inhalation exposures are not typically 

calculated for postapplication scenarios because inhalation exposures generally account for a 

negligible percentage of the overall body burden for most pesticide chemicals.  Any inhalation 

exposure through the postapplication route will be less than the inhalation exposures assessed by 

residential handlers above in section 6.1. 

 

For all postapplication exposure scenarios, exposures are assessed at short- and intermediate-

term exposure durations because residues may be present on treated lawns, indoor treated 

surfaces, or on treated pets for lengths of time consistent with short- and intermediate-term 

exposure.  Additionally, residential postapplication exposure can occur in commercially treated 

environments (e.g., schools, child care facilities, hospitals).  If the products are used on a routine 

basis (i.e., daily), exposures may occur over an intermediate-term time duration (30 days – 6 

months).   

 

Postapplication High End Outdoor Exposure Scenarios
Dermal exposure to treated lawns (adults/children)

Hand-to-Mouth activity for toddlers on treated lawns (children)

Object-to-Mouth activity for toddlers on treated lawns (children)

Soil ingestion from treated soil (children)

  

The exposures from these routes and scenarios were considered individually and were also added 

together, where appropriate, to determine a total dose for children exposure to treated lawns.  

Residential postapplication exposure is assessed on the day of application, typically referred to as 

Day 0. 

 

Exposure Data and Assumptions 

A series of assumptions and exposure factors served as the basis for completing the residential 

postapplication risk assessments.  The assumptions and factors used in the risk calculations are 

consistent with current HED policy for completing residential exposure assessments (i.e., SOPs
for Residential Exposure Assessment [1997 and 2001 revision]).   
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Exposures to adults/children after contact with treated lawns have been addressed using the latest 

approaches for this scenario including: 

For adult exposure, the mean for US males and females was used to estimate exposure 

(70 kg).  For child exposure, the mean of median values for male and female 3 year olds 

was used to estimate exposure (15 kg). 

HED has developed standard transfer coefficient (TC) values for residential 

postapplication scenarios to ensure consistency in exposure assessments.  For the short-

term assessment, TC values of 14,500 cm
2
/hr (adults) and 5,200 cm

2
/hr (children) were 

used.  For intermediate-term risk assessment, TC values of 7,300 cm
2
/hr (adults) and 

2,600 cm
2
/hr (children) were used.  These default transfer coefficients, found in the 2001 

Residential SOPs, were used to calculate postapplication exposures. 

Based on HED’s Residential SOPs, it was assumed that the surface area used for each 

hand-to-mouth event is 20 cm
2 
(based on the surface area of three fingers of a toddler’s 

hand).  For short-term exposures, it is assumed that there were 20 events per hour (90
th

 

percentile, according to the SOP) and for intermediate-term exposures, it was assumed 

that there were 9.5 event/hour (mean value). 

The exposure time used is 4 hours a day (USEPA, 2000 and 2001). 

The saliva extraction efficiency used is 50% (USEPA, 2000 and 2001). 

Pesticidal products are assumed to contain a maximum of 30% AAASD and AAAPDs by 

weight in the end use products.  

The relevant application rates for AAASD and AAAPDs containing products are derived 

above in Section 6.1 

A dermal absorption factor of 5% was assumed based on the molecular weights and 

physical-chemical properties of the compounds.  HED considers this to be an upper 

bound estimate of dermal absorption.  

 

Postapplication High End Indoor Exposure Scenarios
 

Standard methodologies based on HED’s Residential SOPs were used to assess residential 

postapplication exposure to hard surface cleaners. 

 

The Agency assumed that the maximum percentage by weight in indoor products would be 10% 

AAASD and AAAPDs.  Based on an overall query of products that contain AAASD and 

AAAPDs, this reflects a high-end concentration.   

 

Typically, the Agency assesses disinfectant-type products for the short-term exposure duration (1 

to 30 days).  This assumption is supported by the fact that the different scenarios (i.e. methods of 

application) are episodic, not daily.  In addition, homeowners are assumed to use different 

cleaning products with varying active and inert ingredients.  However, intermediate-term 

exposure is assessed for children because disinfectant products are used frequently in schools 

and day care centers where children can spend significant amounts of time.  In those 

environments, cleaning products can be used on a daily basis. 

 

The Agency used assumptions based on the Residential SOPs. The following key assumptions 

were used in this assessment: 
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Toddlers (3 years old) were used to represent the 1 to 6 year old age group and are 

assumed to weigh 15 kg, the mean of median values for male and female toddlers 

(USEPA, 2000 and 2001).  

Based on HED’s Residential SOPs, it was assumed that the surface area used for each 

hand-to-mouth event is 20 cm
2
 (based on the surface area of three fingers of a toddler’s 

hand).  For short-term exposures, it is assumed that there were 20 events per hour (90
th

 

percentile, according to the SOP) and for intermediate-term exposures, it was assumed 

that there were 9.5 event/hour (mean value). 

The exposure time was 4 hours a day (USEPA, 2000 and 2001). 

The saliva extraction efficiency was 50% (USEPA, 2000 and 2001). 

No label information was available to represent the volume of disinfectant to be used for 

cleaning surfaces such as floors.  It was assumed that the diluted treatment solution was 

applied at a rate of 1 gallon per 1,000 sq. ft
1
. 

The maximum application rate on the product labels for application to hard surfaces is 

8.34 lbs product/gal, based on the density of water.  The amount of product used is 

assumed to be 0.5 gallons per day at a rate of 1 gallon/1000 ft
2
, (i.e., 0.5 gallons for 500 

ft
2
).  Therefore, the application rate used for the hard surface cleaner scenario in the post 

application scenario was  1.3x10
-5

 lbs inert/ft
2
 [(1 gallon of product used * 8.34 

lbs/gallon)/1000 ft
2
 cleaned = 0.008 lb product/ft

2
); (0.008 lb product/ ft

2
 * 10% inert in a 

given disinfectant formulation * 2 oz/128 oz dilution factor= 1.3x10
-5

 lb/ft
2
 /per day)] 

(See Table 6.2: Indoor Cleaning Products) 

No data is available regarding the quantity of solution residue left on the floor after 

treatment.  As a conservative measure, it was assumed that 25% of the cleaner remains 

after the final mopping.  This assumption has been used by the AD for other Office of 

Pesticide Program risk assessments. 

No transferable residue data were available that could be used to estimate the transfer 

factor from the floor to skin.  Therefore, it is assumed that 10% of the deposition rate is 

available for dermal transfer (USEPA, 2000 and 2001). 

Dermal absorption of 5% is assumed. HED considers this to be an upper bound estimate 

of dermal absorption. 

 

Postapplication High End Pet Product Exposure Scenarios 

Standard methodologies based on HED’s Residential SOPs were used to assess residential 

postapplication exposure to pesticidal products used on pets.  Shampoo products were assessed 

as these products are applied in large quantities to the pet for flea control, and thus are the most 

readily available for postapplication residue exposure. 

 

Based on information from RD, the Agency assumed that the maximum percentage by weight in 

pet products would be 8% AAASD and AAAPDs.   

 

Shampoo pet products were used to assess postapplication exposure to pet product as these types 

of products are used in large quantities on the pet.  One-quarter of a 12 oz shampoo product was 

assumed to be applied to the pet for short- and intermediate-term exposure durations.  The pet 

shampoo application rate is a conservative estimate based on the amount of shampoo product 
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applied in the Carbaryl and MGK shampoo studies (MRID 44658401 and MRID 46601001, 

respectively).  According to the Carbaryl and MGK studies, the average amount of shampoo 

product applied to each animal was 27,240 mg and 33,900 mg, respectively.  This assessment 

assumes 85,000 mg of product applied in each application (one quarter of a 12 oz bottle), so this 

assessment is conservative.  This assumption of the amount of shampoo used varies from that in 

the current residential SOPs, but is consistent with proposed updated methodologies. 

 

 

The residue of pesticidal shampoo treatments on pets is expected to remain available for transfer 

and exposures are expected to occur over a short- and intermediate-term time duration (1- 30 

days, 30 days – 6 months, respectively). 

 

The Agency used assumptions based on the Residential SOPs. The following key assumptions 

were used in this assessment: 

Toddlers (3 years old) were used to represent the 1 to 6 year old age group and are 

assumed to weigh 15 kg, the median for male and female toddlers (USEPA, 2000 and 

2001).  

Application rate is based on the size of shampoo treatment.  Short- and intermediate-term 

exposures were estimated assuming one quarter the size of a 12 ounce shampoo bottle, or 

3 ounces per day for the exposure duration. This means for AAASD and AAAPDs, 6800 

mg of inert are used for short- and intermediate-term exposure durations [3 ounces * 

(28350 mg/oz) * 8% inert in product = 6800 mg inert]. This assumption of the amount of 

shampoo used varies from that in the current residential SOPs, but is consistent with 

proposed updated methodologies. 

It is assumed that one pet is contacted per day. 

On the day of application, it may be assumed that 5% (0.05) of the maximum application 

rate is available on the pet’s body and transferred to the adult/toddler as a dislodgeable 

residue.  This value is believed to be an upper-percentile assumption based on the 

properties of the AAASD and AAAPDs. The assumption of 5% transfer varies from the 

current SOPs, but is coinsistent with proposed updated methodologies. 

Postapplication activities are assed on the same day that the pesticide is applied because it 

is assumed that individuals could come in contact with the pet immediately after 

application. 

The surface animal of a dog is determined using a representative (average) animal, or a 

medium-sized (30 lb) dog.  Estimated risks are based on an even loading of residues 

across the entire surface of a 30 lb dog, where Surface area (cm
2
) = ((12.3 * (BW 

(lb)*454)^0.65)) = 2490 cm
2
 from HED’s 1993 Wildlife Exposure Factors Handbook. 

 

Pet Product Postapplication Dermal Exposure Assumptions: 
HED default value for the surface area of an adult hug is 5625 cm

2
; a toddler hug is 1875 

cm
2
 (US EPA, 1999 SAP). 

Dermal absorption of 5% is assumed.  HED considers this to be an upper bound estimate 

of dermal absorption. 
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Pet Product Postapplication HTM Exposure Assumptions: 
Based on HED’s Residential SOPs, it was assumed that the surface area used for each 

hand-to-mouth event is 20 cm
2
, representing the surface area of the child’s hands entering 

the mouth (assumed to be 3 fingers).   

Saliva extraction efficiency is assumed to be 50% (i.e. every time the hand goes in the 

mouth approximately half of the residues on the hand are removed). 

The approach used to address the hand-to-mouth exposure pathway has been modified 

since 1999 Draft Policy 13, “Postapplication Exposure Assessment for Children from 

Treated Pets.”  In the revised approach, the frequency term has been modified to an 

equilibrium approach analogous to the dermal exposure component (i.e., the frequency = 

1 event/day).  This approach was revised since the data from which the transferable 

residues concentrations were determined rely on a continuous contact (grooming) 

technique that would lead to concentrations on the hands which are anticipated to be 

significantly higher than would result from petting/hugging. 

 

Risks were calculated using the Margin of Exposure (MOE) approach, which compares a 

toxicological PoD to an exposure estimate.  Exposure algorithms and additional information on 

calculating the risk estimates for residential postapplication exposure can be found in “JITF 

Inert Ingredients.  Residential and Occupational Exposure Assessment Algorithms and 

Assumptions Appendix for the Human Health Risk Assessments to Support Proposed Exemption 

from the Requirement of a Tolerance When Used as Inert Ingredients in Pesticide Formulations”, 

D364751, 5/7/09.   

 

Risk Summary 

A summary of the residential postapplication exposure and risk estimates are presented in Table 

6.2, below.  Short- and intermediate-term post application risks for children are not of concern.  

The individual route-specific and combined non-dietary risks from dermal exposure and hand-to-

mouth exposure for the outdoor scenarios and indoor scenarios do not demonstrate risks of 

concern for toddlers (i.e., the MOEs for the assessed scenarios are greater than 100) for both the 

short- and intermediate-term exposure durations. 

 

Risk Characterization 

At this time, residue dissipation data or reliable use pattern data are not available, including the 

frequency and duration of use of antimicrobial products in the residential setting.  The Agency 

does not believe that the use patterns of many residential products result in intermediate-term 

exposure.  However, the Agency notes that intermediate-term exposure to children may occur in 

areas where disinfecting products are used more frequently (i.e., schools and day care centers). 
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Table 6.2.  Residential Postapplication Short- and Intermediate-term Exposures and Risks 

for AAASD and AAAPDs 
Exposure Scenario Application Rate1 Exposed 

Population & 

Exposure 

Duration2 

Daily Dose 

(mg/kg/day)3 

MOE4 

Outdoor Lawn Products 
Adult ST 0.0157 5,500 

Adult IT 0.0079 11,000 

Child ST 0.026 3,300 

Dermal Exposure to 

Treated Lawns 

Child IT 0.013 6,600 

Child ST 0.0202 4,300 Hand-to-Mouth from 

Treated Lawn Child IT 0.0096 9,100 

Child ST Object-to-Mouth 

from Treated Lawn Child IT 
0.005 17,000 

Child ST 
Soil Ingestion 

Child IT 
6.76E-5 1,300,000 

Child ST 0.0462 1,900 Total Lawn 

Combined 

Exposures* 

1.35 lb/day 

Child IT 0.0226 3,800 

Indoor Cleaning Product 
Child ST Dermal Exposure to 

Treated Indoor 

Surface 
Child IT 0.0035 25,000 

Child ST 0.0085 10,000 Hand-to-Mouth from 

Treated Indoor 

Surface 
Child IT 

0.004 22,000 

Child ST 0.012 7,300 Total Surface 

Combined 

Exposures* 

1.3E-5 lb/ft2 

Child IT 
0.0075 12,000 

Pet Product 
Adult ST 

 6800 mg/day 
Adult IT 

0.2285 380 

Child ST 

Dermal Exposure to 

Treated Pet 
6800 mg/day 

Child IT 
0.356 240 

Child ST Hand-to-Mouth from 

Treated Pet 
6800 mg/day 

Child IT 
0.038 2,300 

Child ST Total Pet 

Combined 

Exposures* 

6800 mg/day 
Child IT 

0.393 220 

1 Application rates for outdoor products are derived in Section 6.1 Application rates for indoor and pet products are derived in 

Section 6.2. 
2 ST and IT indicate short- or intermediate-term exposure durations 
3 Daily Dose = Daily Dose algorithms for various residential postapplication scenarios outlined in “JITF Inert Ingredients.  

Residential and Occupational Exposure Assessment Algorithms and Assumptions Appendix for the Human Health Risk 

Assessments to Support Proposed Exemption from the Requirement of a Tolerance When Used as Inert Ingredients in Pesticide 

Formulations”, D364751, 5/7/09. 
4 MOE =  PoD (NOAEL of 87 mg/kg/day)/ Daily dose (mg/kg/day) 
5 Combined exposures reflect the aggregation of dermal exposure to treated areas and HTM exposure from treated areas (for 

children).  Total Combined Exposures = (NOAEL of 87 mg/kg/day)/ [Daily dose dermal + Daily dose HTM(mg/kg/day)] 
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7.0 Aggregate Risk Assessments and Risk Characterization 

 

7.1 Acute Aggregate Risk 

 

There was no hazard attributable to a single exposure seen the in the toxicity database for the 

AAAPDs and AAASDs; therefore, an acute aggregate risk assessment is not required. 

 

7.2 Short-Term/Intermediate-Term Aggregate Risk  

 

Short-term and intermediate-term aggregate risk assessments for the AAAPD and AAASD inert 

ingredients combine high end residential short- or intermediate-term exposures with average 

food and drinking water exposures, and compare this total to a short- or intermediate term PoD.   

 

Short- and intermediate term residential exposures inputs into the aggregate risk assessment are 

summarized in Table 7.2.1.  

 

Table 7.2.1.  Short- and Intermediate-Term Residential Exposures for the AAAPDs and 

AAASDs Aggregate Risk Assessment 

Population 

Handler Exposure 

(mg/kg/day)
1
 

Postapplication 

Exposure 

(mg/kg/day)
2
 

Residential 

Exposure 

(mg/kg/day)
3
 

Short-Term 

Adult Male 
0.326 

Source: Table 6.1 

Indoor hard surface, Wiping (ST) 

0.2285 
Source: Table 6.2 

ST Dermal Exposure to Treated 

Pets 

0.5545 

Adult Female 
0.326 

Source: Table 6.1 

Indoor hard surface, Wiping (ST) 

0.2285 
Source: Table 6.2 

ST Dermal Exposure to Treated 

Lawns 

0.5545 

Child  N/A 
0.393 

Source: Table 6.2 

Total Pet Combined Exposures  

0.393 

Intermediate-Term 

Adult Male N/A 

0.2285 
Source: Table 6.2 

IT Dermal Exposure to Treated 

Pets  

0.2285 

Adult Female N/A 

0.2285 
Source: Table 6.2 

IT Dermal Exposure to Treated 

Pets  

0.2285 

Child  N/A 
0.393 

Source: Table 6.2 

Total Pet Combined Exposures  
0.393 

1  
Handler exposure, which is applicable to adult populations only, combines high end dermal and inhalation handler exposure.  

This exposure is included in the short-term aggregate assessment for adults only, as HED does not believe that residential 

handlers will have intermediate-term exposures.   
2 

 Postapplication exposure for adults, includes high end dermal exposure to treated pets.  Postapplication exposure for children 

combines postapplication exposures from dermal and incidental oral exposure from exposure to treated pets.  Both short- and 

intermediate-term durations are appropriate for post-application exposures.   
3
 Residential exposure is the sum of the handler (adults only) and post application exposures.   
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Short- and intermediate-term aggregate risks are summarized in Table 7.2.2.  Provided these 

inert ingredients do not exceed 30% in pesticide end-use products, short- and intermediate-term 

aggregate risks are not of concern for adults or children.  HED notes that for the pet products 

assessed, the Agency assumed 8% as a maximum in the formulation. 

 

Table 7.2.2.  Short- and Intermediate-Term Aggregate Risk Calculations for 

AAAPDs and AAASDs 

Population 
PoD 

mg/kg/day LOC
1 

Max 

Allowable 

Exposure
2
 

mg/kg/day 

Average 

Food & 

Water 

Exposure 

mg/kg/day 

Residential 

Exposure
3
 

mg/kg/day 

Aggregate 

MOE 

(food and 

residential)
4 

Short-Term 

Adult Male  87 100 0.87 0.092074 0.5545 130 

Adult 

Female 
87 100 0.87 0.088018 0.5545 140 

Child  87 100 0.87 0.375655 0.393 110 

Intermediate-Term 

Adult Male 87 100 0.87 0.092074 0.2285 270 

Adult 

Female 
87 100 0.87 0.088018 0.2285 280 

Child  87 100 0.87 0.375655 0.393 110 
1 The LOC (Level of Concern) is based on the standard inter- and intra-species uncertainty factors totaling 100. 
2 Maximum Allowable Exposure (mg/kg/day) = PoD (Point of Departure)/LOC 
3 Residential Exposure = [Oral exposure + Dermal exposure + Inhalation Exposure].  Sources identified above in Table 7.2 
4 Aggregate MOE = [PoD/ (Avg Food & Water Exposure + Residential Exposure)] 
 

7.3 Long-Term Aggregate Risk 

 

For the AAAPDs and AAASDs, long-term aggregate risk includes dietary exposures to food and 

drinking water.  Dietary (food and water) exposures and risk are discussed in Section 5.5.2 of 

this memorandum.  Long-Term (chronic) aggregate risks for these inert ingredients are not of 

concern.   
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7.4 Cancer Risk 

 

HED has not identified any concerns for carcinogenicity; therefore, an aggregate cancer dietary 

exposure assessment was not performed. 

 

 

8.0 Occupational Exposure/Risk Pathway 

 

Based on examination of product labels which may contain the AAASD and AAAPDs as inert 

ingredients, HED has determined that exposure to handlers can occur in a variety of occupational 

environments.  Details of the occupational exposure assessment for the AAASD and AAAPDs 

inerts can be found in the document “JITF Inert Ingredients.  Residential and Occupational 

Exposure Assessment Algorithms and Assumptions Appendix for the Human Health Risk 

Assessments to Support Proposed Exemption from the Requirement of a Tolerance When Used 

as Inert Ingredients in Pesticide Formulations”, D364751,” 5/7/09. 

 

The representative occupational scenarios selected by the Agency for assessment were evaluated 

based on likely maximum application rates for products which may contain the AAASD and 

AAAPDs inerts for the short-term exposure assessment, and average application rates for 

products likely to contain AAASD and AAAPDs as inerts for the intermediate- and long-term 

exposure durations.  Active ingredient application rates were corrected for the maximum amount 

of AAASD and AAAPDs likely to be in the final formulations to determine exposure and risk 

from exposure to AAASD and AAAPDs grouped by fungicide/insecticide or herbicide.  A 

summary of the occupational assessment is presented below. 

 

The level of concern (LOC) for these risk assessments is an MOE of 100 based on the standard 

10X inter and 10X intra species uncertainty safety factors.   

 

8.1 Handler Risk 

 

Exposure Scenarios 

Exposure to pesticide handlers is likely during the occupational use of pesticides containing the 

AAASD and AAAPD inert ingredients.  Dermal and inhalation exposure was estimated using 

PHED and ORETF data.  The quantitative exposure/risk assessment developed for occupational 

handlers to support the requested exemption from the requirement of a tolerance for the 

AAASDs and AAAPDs is based on the following scenarios.  HED notes that these scenarios 

were selected to represent the scenarios with the highest potential exposure.   

 

Mixer/Loader/Applicators:  

1) Mixer/Loader for aerial application- high acreage field crops (liquids) 

2) Mixer/Loader for airblast application- tree nuts crops (both liquid and wettable 

powder) 

3) Mixer/Loader for groundboom application- high acreage field crops and turf (liquids 

and wettable powder) 

4) Applicators for aerial application- high acreage field crops (liquid) 

5) Applicators for airblast- tree nut crops 
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6) Applicators for groundboom- high acreage field crops and turf 

7) Mixer/Loader/Applicator- low pressure handwand (liquids and wettable powders)* 

8) High pressure handwand- greenhouse (wettable powders) 

9) Flagging- high acreage field crops (liquids) 

* Uses ORETF unit exposure data.  All others use PHED data. 

 

Risk estimates were calculated using the Margin of Exposure (MOE) which is a ratio of the 

toxicological PoD to the daily dose.  Daily dose values are calculated by first calculating 

exposures by considering application parameters (i.e., rate and area treated) along with unit 

exposures.  Exposures are then normalized by body weight to calculate dose levels.  Dermal and 

inhalation short- and intermediate-term exposure is compared to the dermal and inhalation PoD 

of 87 mg/kg/day (same PoD for short- and intermediate-term exposure durations).  For the 

scenarios where applicable, dermal and inhalation long-term exposure is compared to the long-

term dermal and inhalation PoD of 87 mg/kg/day.  For short-, intermediate-, and long-term 

dermal assessments, exposures were adjusted for a 5% dermal absorption.  A combined dermal 

and inhalation MOE was also calculated for each exposure duration for the AAASD and 

AAAPD inerts since common toxicity endpoints were identified for both the dermal and 

inhalation routes of exposure.  To assess handler risks, the Agency used surrogate unit exposure 

data from the Pesticide Handlers Exposure Database (PHED), and ORETF data.  

 

The following assumptions and factors were used in order to complete the exposure and risk 

assessment for occupational handlers/applicators: 

All worker scenarios were assumed to be short- and intermediate-term in exposure 

durations (i.e., 1-30 days and 1-6 months) except the greenhouse/hothouse scenario.   

For scenarios where greenhouse/hothouse applications are possible, long-term exposure 

(6+ months) was assessed. 

The exposure assessment assumes an 8 hour work day. 

The maximum application rate per pesticide group (herbicide/insecticide/fungicide) has 

been assessed for the short-term exposure duration. 

The average application rate per pesticide group (herbicide/insecticide/fungicide) has 

been assessed for the intermediate-term exposure duration. 

A body weight of 70 kg was assumed because the relevant toxicological PoDs were not 

gender specific. 

The baseline clothing level for occupational exposure scenarios is considered to be an 

individual wearing long pants, a long-sleeved shirt, shoes, socks, no chemical-resistant 

gloves, and no respiratory protection.   

For high acreage crops (e.g. corn, soybeans) where applicators can mix/load large 

quantities of pesticide, exposure assessments have also been completed for baseline 

dermal PPE (Personal Protective Equipment) plus chemical-resistant gloves, and no 

respiratory protection. 

30% of any pesticidal product is assumed to be AAASD and AAAPDs. 
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Risk Characterization: 

HED initially assessed handler exposure and risks for the AAASD and AAAPD inerts in 

fungicides, herbicides and insecticides at baseline PPE (long pants, a long-sleeved shirt, shoes, 

socks, no chemical-resistant gloves, and no respiratory protection) which HED considers to be 

standard agricultural worker clothing.  When these assessments indicated that there was potential 

risks of concern for scenarios where workers would be handling large quantities of pesticide for 

high volume operations typically involving aerial applications to high acreage crops, HED 

repeated the assessments and included additional PPE (i.e., chemical-resistant gloves for 

pesticide handlers).  See Table 8.1.2 for herbicide products, Table 8.1.4 for insecticide products, 

and Table 8.1.6 for fungicide products.  HED has included an assessment for workers handling 

high volumes of chemicals, which includes gloves, as the Agency believes workers handling 

these volumes of pesticides will be wearing chemical-resistant gloves.   

 

When handlers are wearing standard worker clothing (i.e., baseline PPE) the majority of 

occupational handler scenarios do not indicate risks of concern.  For the occupational handler 

scenarios which involve the handling of large volumes of pesticides, those which EPA believes 

that handlers will be wearing chemical-resistant gloves, occupational handler scenarios do not 

indicate risks of concern with the addition of chemical-resistant gloves to baseline PPE (i.e., 

minimum dermal PPE).   

 

For the mixer/loader/applicator scenarios described in the occupational handler tables (below), 

the ORETF handler studies have no data for baseline dermal exposure because the handlers in 

the study wore gloves and no respiratory protection. HED believes baseline exposure is relevant 

to assess for these exposure scenarios (i.e., baseline dermal PPE and no respiratory protection).  

Therefore, both ORETF and PHED scenarios are shown in the mixer/loader/applicator section of 

the occupational handler tables.  Baseline inhalation MOEs are reported “as is” because ORETF 

study participants did not wear respiratory protection.  Additional explanation of the ORETF 

studies is available in “JITF Inert Ingredients.  Residential and Occupational Exposure 

Assessment Algorithms and Assumptions Appendix for the Human Health Risk Assessments to 

Support Proposed Exemption from the Requirement of a Tolerance When Used as Inert 

Ingredients in Pesticide Formulations”, D364751,” 5/7/09. 
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Table 8.1.1.  Exposure and Risks for Occupational Handlers of AAAPD and AAASD in 

Herbicide Products  (All Exposure Durations) at Baseline Dermal PPE 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total 

MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High Acreage 

Crops (ST) 
3.12 7.76 0.064 11 1,400 11 

Liquids/ Aerial 

Application/ High Acreage 

Crops (IT) 
0.6 

1200 

1.49 0.0123 58 7,000 58 

Liquids/ Airblast/ Nut Tree 

(ST) 2.16 0.179 0.00148 490 59,000 480 

Liquids/ Airblast/ Nut Tree 

(IT) 0.96 
40 

0.08 0.00066 1,100 130,000 1,100 

Liquids/ Groundboom/ 

High Acreage Crops (ST) 3.12 1.293 0.0107 67 8,100 67 

Liquids/ Groundboom/ 

High Acreage Crops (IT) 0.6 
200 

0.249 0.0021 350 42,000 350 

Liquids/ Groundboom/ 

Turf (ST) 3.12 0.259 0.0021 340 41,000 330 

Liquids/ Groundboom/ 

Turf (IT) 0.6 
40 

0.05 0.0004 1,800 210,000 1,700 

Liquids/ Low Pressure 

Handwand/ Turf  (ST) 2.16 0.022 0.00019 3,900 470,000 3,900 

Liquids/ Low Pressure 

Handwand/ Turf  (IT) 2.16 
5 

2.9 1.2 

0.022 0.00019 3,900 470,000 3,900 

Wettable Powder/ Airblast/ 

Nut Tree (ST) 0.48 0.0507 0.0118 1,700 7,400 1,400 

Wettable Powder/ Airblast/ 

Nut Tree (IT) 0.48 
40 

0.0507 0.0118 1,700 7,400 1,400 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops (ST) 
0.48 0.254 0.059 340 1,500 280 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops (IT) 
0.3 

200 

0.159 0.0369 550 2,400 450 

Wettable Powder/ 

Groundboom/ Turf (ST) 0.48 0.0507 0.0118 1,700 7,400 1,400 

Wettable Powder/ 

Groundboom/ Turf (IT) 0.3 
40 

0.0317 0.0074 2,700 12,000 2,200 

Wettable powder/ Low 

Pressure Handwand/ Turf 

(ST) 
2.16 0.0285 0.0066 3,000 13,000 2,500 

Wettable powder/ Low 

Pressure Handwand/ Turf 

(IT) 
2.16 

5 

3.7 43 

0.0285 0.066 3,000 13,000 2,500 

Applicator Scenarios 
Liquid/ Aerial Application/ 

High Acreage Crops (ST)9 3.12 0.0147 0.0036 5,900 24,000 4,700 

Liquid/ Aerial Application/ 

High Acreage Crops (IT)9 0.6 
1200 

Eng 

control 

only: 

0.0055 

Eng 

control 

only: 

0.068 
0.0028 0.0007 31,000 120,000 25,000 

Airblast/ Nut Tree (ST) 0.48 0.005 0.0012 18,000 70,000 14,000 
Airblast/ Nut Tree (IT) 0.48 

40 0.36 4.5 
0.005 0.0012 18,000 70,000 14,000 

Groundboom/ High 

Acreage Crops (ST) 3.12 0.0062 0.0066 14,000 13,000 6,800 

Groundboom/ High 

Acreage Crops (IT) 0.6 
200 

0.0012 0.0013 73,000 69,000 35,000 

Groundboom/ Turf (ST) 3.12 0.0013 0.0013 70,000 66,000 34,000 
Groundboom/ Turf (IT) 0.6 

40 

0.014 0.74 

0.00024 0.00025 360,000 340,000 180,000 

Mixer/Loader/Applicator Scenarios 
Low Pressure Handwand/ 

Turf (ORETF data) (ST)10 2.16 NA 0.00102 NA 85,000 NA 

Low Pressure Handwand/ 

Turf (ORETF data) (IT)10 2.16 
5 

No 

Data 
6.6 

NA 0.00102 NA 85,000 NA 
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Table 8.1.1.  Exposure and Risks for Occupational Handlers of AAAPD and AAASD in 

Herbicide Products  (All Exposure Durations) at Baseline Dermal PPE 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total 

MOE8 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (ST)10 
2.16 NA 0.17 NA 510 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (IT)10 
2.16 NA 0.17 NA 510 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (LT)10 
2.16 

5 

 

No 

Data 
1100 

NA 0.17 NA 510 NA 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(ST) 
2.16 0.771 0.0046 110 19,000 110 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(IT) 
2.16 0.771 0.0046 110 19,000 110 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(LT) 
2.16 

5 100 30 

0.771 0.0046 110 19,000 110 

Flagger Scenarios 
Liquid/ Flagger/ High 

Acreage Crops (ST) 3.12 0.029 0.019 3,000 4,600 1,800 

Liquid/ Flagger/ High 

Acreage Crops (IT) 0.6 
1200 0.011 0.35 

0.0057 0.0036 15,000 24,000 9,400 
1Application rates are based on maximum application rates of products containing inerts in AAASD and AAAPDs multiplied by 

30% to convert to application rate of just inert in a product (Pesticide products assumed to contain a maximum of 30% inert 

AAASD and AAAPD).  Application rates for Short-term (ST) exposure risk estimates are based on maximum application rates.  

Application rates for Intermediate-term (IT) and long-term (LT) exposures are based on average application rates.  Baseline 

Dermal PPE is single layer clothing, no gloves. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 

concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 

scenarios assess baseline dermal PPE plus baseline inhalation exposure except for aerial applicator scenarios, which assess 

inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 

Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure ( g inert / lb inert) * Conversion Factor (1 mg /1000 g) * Application Rate 

(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE = PoD (NOAEL of 87 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7ST Inhalation MOE = PoD (NOAEL of 87 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total Combined MOE = (NOAEL of 87 mg/kg/day)/ [Daily dose dermal + Daily inhalation dose (mg/kg/day)] 
9Aerial applicators do not have baseline exposure: only engineering control exposure can be assessed. All other exposure 

scenarios assess baseline dermal (no gloves) plus baseline inhalation exposure. 
10These scenarios have baseline inhalation unit exposures, but not baseline dermal unit exposures. The M/L/A scenario assessed 

has a higher unit exposure at baseline dermal exposure than either of the two scenarios shown at baseline PPE plus gloves dermal 

exposure. 
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Table 8.1.2.  Exposure and Risks for Occupational Handlers of  AAASD and AAAPDs in Herbicide 

Products (All Exposure Durations) with Baseline Dermal PPE and Gloves for High Acreage Mixer/ 

Loader Scenarios 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

Min PPE 

Dermal 

Dose 

(mg/kg 

/day)4 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Min PPE 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High Acreage 

Crops (ST)9 
3.12 0.062 0.064 1,400 1,400 690 

Liquids/ Aerial 

Application/ High Acreage 

Crops (IT)9 
0.6 

1200 

0.012 0.0123 7,400 7,000 3,600 

Liquids/ Groundboom/ 

High Acreage Crops (ST)9 3.12 0.0103 0.0107 8,500 8,100 4,200 

Liquids/ Groundboom/ 

High Acreage Crops (IT)9 0.6 
200 

0.023 1.2 

0.002 0.0021 44,000 42,000 22,000 
1Application rates are based on maximum application rates of products containing inerts in AAASD and AAAPDs multiplied by 

30% to convert to application rate of just inert in a product (Pesticide products assumed to contain a maximum of 30% inert 

AAASD and AAAPDs).  Application rates for Short-term (ST) exposure risk estimates are based on maximum application rates.  

Application rates for Intermediate-term (IT) and long-term (LT) exposures are based on average application rates. Scenarios 

shown are with Baseline Dermal PPE plus gloves. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 

concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 

scenarios assess minimum dermal PPE (with gloves) plus baseline inhalation exposure. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 

Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure ( g inert / lb inert) * Conversion Factor (1 mg /1000 g) * Application Rate 

(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE = PoD (NOAEL of 87 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7
 Inhalation MOE = PoD (NOAEL of 87 mg/kg/day) / Daily inhalation dose (mg/kg/day) 

8Total Combined MOE = (NOAEL of 87 mg/kg/day)/ [Daily dose dermal + Daily dose inhalation (mg/kg/day)] 
9 Exposure scenarios assess minimum dermal PPE (baseline PPE plus gloves) plus baseline inhalation exposure. 

 

 

 

Table 8.1.3.  Exposure and Risks for Occupational Handlers of AASPD and AAASD in Insecticide 

Products  (All Exposure Durations) at Baseline Dermal PPE 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total 

MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High 

Acreage Crops (ST) 
0.6 1.49 0.012 58 7,000 58 

Liquids/ Aerial 

Application/ High 

Acreage Crops (IT) 
0.21 

1200 

0.522 0.0043 170 20,000 170 

Liquids/ Airblast/ Nut 

Tree (ST) 2.7 0.224 0.0019 390 47,000 390 

Liquids/ Airblast/ Nut 

Tree (IT) 0.75 
40 

0.062 0.0005 1,400 170,000 1,400 

Liquids/ Groundboom/ 

High Acreage Crops (ST) 0.6 0.249 0.0021 350 42,000 350 

Liquids/ Groundboom/ 

High Acreage Crops (IT) 0.21 
200 

0.087 0.0007 1,000 120,000 990 

Liquids/ Groundboom/ 

Turf (ST) 0.6 40 

2.9 1.2 

0.05 0.0004 1,800 210,000 1,700 
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Table 8.1.3.  Exposure and Risks for Occupational Handlers of AASPD and AAASD in Insecticide 

Products  (All Exposure Durations) at Baseline Dermal PPE 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total 

MOE8 

Liquids/ Groundboom/ 

Turf (IT) 0.21 0.017 0.00014 5,000 600,000 5,000 

Liquids/ Low Pressure 

Handwand/ Turf  (ST) 2.16 0.0224 0.0002 3,900 470,000 3,900 

Liquids/ Low Pressure 

Handwand/ Turf  (IT) 2.16 
5 

0.0224 0.0002 3,900 470,000 3,900 

Wettable Powder/ 

Airblast/ Nut Tree (ST) 1.8 0.19 0.044 460 2,000 370 

Wettable Powder/ 

Airblast/ Nut Tree (IT) 0.9 
40 

0.095 0.022 910 3,900 740 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops (ST) 
0.48 0.254 0.059 340 1,500 280 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops (IT) 
0.21 

200 

0.111 0.026 780 3,400 640 

Wettable Powder/ 

Groundboom/ Turf (ST) 0.48 0.051 0.012 1,700 7,400 1,400 

Wettable Powder/ 

Groundboom/ Turf (IT) 0.21 
40 

0.022 0.0052 3,900 17,000 3,200 

Wettable powder/ Low 

Pressure Handwand/ Turf 

(ST) 
2.16 0.029 0.0066 3,000 13,000 2,500 

Wettable powder/ Low 

Pressure Handwand/ Turf 

(IT) 
2.16 

5 

3.7 43 

0.029 0.0066 3,000 13,000 2,500 

Applicator Scenarios 
Liquid/ Aerial 

Application/ High 

Acreage Crops (ST)9 
0.6 0.0028 0.0007 31,000 120,000 25,000 

Liquid/ Aerial 

Application/ High 

Acreage Crops (IT)9 
0.21 

1200 

Eng 

control 

only: 

0.0055 

Eng 

control 

only: 

0.068 0.001 0.0002 88,000 360,000 70,000 

Airblast/ Nut Tree (ST) 2.7 0.028 0.0069 3,100 13,000 2,500 
Airblast/ Nut Tree (IT) 0.75 

40 0.36 4.5 
0.0077 0.0019 11,000 45,000 9,000 

Groundboom/ High 

Acreage Crops (ST) 0.6 0.0012 0.0013 73,000 69,000 35,000 

Groundboom/ High 

Acreage Crops (IT) 0.21 
200 

0.00042 0.00044 210,000 200,000 100,000 

Groundboom/ Turf (ST) 0.6 0.00024 0.00025 360,000 340,000 180,000 
Groundboom/ Turf (IT) 0.21 

40 

0.014 0.74 

0.00008 0.00009 1,000,000 980,000 500,000 

Mixer/Loader/Applicator Scenarios 
Low Pressure Handwand/ 

Turf (ORETF data) (ST)10 2.16 NA 0.00102 NA 85,000 NA 

Low Pressure Handwand/ 

Turf (ORETF data) (IT)10 2.16 
5 NA 6.6 

NA 0.00102 NA 85,000 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (ST)10 
2.16 NA 0.1697 NA 510 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (IT)10 
2.16 NA 0.1697 NA 510 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (LT)10 
2.16 

5 

 
NA 1100 

NA 0.1697 NA 510 NA 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(ST) 
2.16 0.7714 0.0046 110 19,000 110 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(IT) 
2.16 0.7714 0.0046 110 19,000 110 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(LT) 
2.16 

5 100 30 

0.7714 0.0046 110 19,000 110 
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Table 8.1.3.  Exposure and Risks for Occupational Handlers of AASPD and AAASD in Insecticide 

Products  (All Exposure Durations) at Baseline Dermal PPE 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total 

MOE8 

Flagger Scenarios 
Liquid/ Flagger/ High 

Acreage Crops (ST) 0.6 0.0057 0.0036 15,000 24,000 9,400 

Liquid/ Flagger/ High 

Acreage Crops (IT) 0.21 
1200 0.011 0.35 

0.002 0.0013 44,000 69,000 27,000 
1Application rates are based on maximum application rates of products containing inerts in AAASD and AAAPDs multiplied by 

30% to convert to application rate of just inert in a product (Pesticide products assumed to contain a maximum of 30% inert 

AAASD and AAAPDs).  Application rates for Short-term (ST) exposure risk estimates are based on maximum application rates.  

Application rates for Intermediate-term (IT) and long-term (LT) exposures are based on average application rates.  Baseline 

Dermal PPE is single layer clothing, no gloves. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 

concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 

scenarios assess baseline dermal PPE plus baseline inhalation exposure except for aerial applicator scenarios, which assess 

inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 

Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure ( g inert / lb inert) * Conversion Factor (1 mg /1000 g) * Application Rate 

(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE = PoD (NOAEL of 87 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7ST Inhalation MOE = PoD (NOAEL of 87 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total Combined MOE = (NOAEL of 87 mg/kg/day)/ [Daily dose dermal + Daily inhalation dose (mg/kg/day)] 
9Aerial applicators do not have baseline exposure: only engineering control exposure can be assessed. All other exposure 

scenarios assess baseline dermal (no gloves) plus baseline inhalation exposure. 
10These scenarios have baseline inhalation unit exposures, but not baseline dermal unit exposures. The M/L/A scenario assessed 

has a higher unit exposure at baseline dermal exposure than either of the two scenarios shown at baseline PPE plus gloves dermal 

exposure. 

 

Table 8.1.4.  Exposure and Risks for Occupational Handlers of AAASD and AAAPDs in Insecticide 

Products (All Exposure Durations) with Baseline Dermal PPE and Gloves for High Acreage Mixer/ 

Loader Scenarios 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalatio

n Unit 

Exposure 

(ug/ lb 

inert)3 

Min PPE 

Dermal 

Dose 

(mg/kg 

/day)4 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Min PPE 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High Acreage 

Crops (ST)9 
0.6 0.012 0.0123 7,400 7,000 3,600 

Liquids/ Aerial 

Application/ High Acreage 

Crops (IT)9 
0.21 

1200 0.023 1.2 

0.0041 0.0043 21,000 20,000 10,000 

1Application rates are based on maximum application rates of products containing inerts in the AAASD and AAAPDs multiplied 

by 30% to convert to application rate of just inert in an insecticide product (Insecticide products assumed to contain maximum of 

30% AAASD and AAAPD inert).  Application rates for Short-term (ST) exposure risk estimates are based on maximum 

application rates.  Application rates for Intermediate-term (IT) and long-term (LT) exposures are based on average application 

rates. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 

concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 

scenarios assess minimum dermal PPE plus baseline inhalation exposure except for aerial applicator scenarios, which assess 

inhalation and dermal exposures with engineering controls. 
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4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 

Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure ( g inert / lb inert) * Conversion Factor (1 mg /1000 g) * Application Rate 

(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE = PoD (NOAEL of 87 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7
 Inhalation MOE = PoD (NOAEL of 87 mg/kg/day) / Daily inhalation dose (mg/kg/day) 

8Total Combined MOE = (NOAEL of 87 mg/kg/day)/ [Daily dose dermal + Daily dose inhalation (mg/kg/day)] 
9 Exposure scenarios assess minimum dermal PPE (baseline PPE plus gloves) plus baseline inhalation exposure. 

 

Table 8.1.5.  Exposure and Risks for Occupational Handlers of AAAPD and AAASD in Fungicide 

Products  (All Exposure Durations) at Baseline Dermal PPE 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High 

Acreage Crops (ST) 
1.5 3.73 0.0309 23 2,800 23 

Liquids/ Aerial 

Application/ High 

Acreage Crops (IT) 
0.21 

1200 

0.52 0.0043 170 20,000 170 

Liquids/ Airblast/ Nut 

Tree (ST) 3.3 0.27 0.0023 320 38,000 320 

Liquids/ Airblast/ Nut 

Tree (IT) 0.9 
40 

0.075 0.00062 1,200 140,000 1,200 

Liquids/ Groundboom/ 

High Acreage Crops (ST) 1.5 0.62 0.005 140 17,000 140 

Liquids/ Groundboom/ 

High Acreage Crops (IT) 0.21 
200 

0.087 0.00072 1,000 120,000 990 

Liquids/ Groundboom/ 

Turf (ST) 1.5 0.124 0.00103 700 85,000 690 

Liquids/ Groundboom/ 

Turf (IT) 0.21 
40 

0.017 0.00014 5,000 600,000 5,000 

Liquids/ Low Pressure 

Handwand/ Turf  (ST) 2.16 0.022 0.0002 3,900 47,000 3,900 

Liquids/ Low Pressure 

Handwand/ Turf  (IT) 2.16 
5 

2.9 1.2 

0.022 0.0002 3,900 47,000 3,900 

Wettable Powder/ 

Airblast/ Nut Tree (ST) 2.1 0.222 0.052 390 1,700 320 

Wettable Powder/ 

Airblast/ Nut Tree (IT) 0.6 
40 

0.063 0.015 1,400 5,900 1,100 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops (ST) 
0.3 0.159 0.037 550 2,400 450 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops (IT) 
0.18 

200 

0.095 0.022 910 3,900 740 

Wettable Powder/ 

Groundboom/ Turf (ST) 0.3 0.032 0.0074 2,700 12,000 2,200 

Wettable Powder/ 

Groundboom/ Turf (IT) 0.18 
40 

0.019 0.0044 4,600 20,000 3,700 

Wettable powder/ Low 

Pressure Handwand/ Turf 

(ST) 
2.16 0.029 0.0066 3,000 13,000 2,500 

Wettable powder/ Low 

Pressure Handwand/ Turf 

(IT) 
2.16 

5 

3.7 43 

0.029 0.0066 3,000 13,000 2,500 

Applicator Scenarios 
Liquid/ Aerial 

Application/ High 

Acreage Crops (ST)9 
1.5 0.007 0.0017 12,000 50,000 9,900 

Liquid/ Aerial 

Application/ High 

Acreage Crops (IT)9 
0.21 

1200 

Eng 

control 

only: 

0.0055 

Eng 

control 

only: 

0.068 0.001 0.0002 88,000 360,000 70,000 

Airblast/ Nut Tree (ST) 2.1 0.022 0.0054 4,000 16,000 3,200 
Airblast/ Nut Tree (IT) 0.9 

40 0.36 4.5 
0.0093 0.0023 9,400 38,000 7,500 

Groundboom/ High 

Acreage Crops (ST) 1.5 200 0.014 0.74 0.003 0.0032 29,000 27,000 14,000 
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Table 8.1.5.  Exposure and Risks for Occupational Handlers of AAAPD and AAASD in Fungicide 

Products  (All Exposure Durations) at Baseline Dermal PPE 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Groundboom/ High 

Acreage Crops (IT) 0.21 0.00042 0.00044 210,000 200,000 100,000 

Groundboom/ Turf (ST) 1.5 0.0006 0.00063 150,000 140,000 70,000 
Groundboom/ Turf (IT) 0.21 

40 
0.00008 0.00009 1,000,000 980,000 500,000 

Mixer/Loader/Applicator Scenarios 
Low Pressure Handwand/ 

Turf (ORETF data) (ST)10 2.16 NA 0.001 NA 85,000 NA 

Low Pressure Handwand/ 

Turf (ORETF data) (IT)10 2.16 
5 

No 

Data 
6.6 

NA 0.001 NA 85,000 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (ST)10 
2.16 NA 0.17 NA 510 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (IT)10 
2.16 NA 0.17 NA 510 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (LT)10 
2.16 

5 

 

No 

Data 
1100 

NA 0.17 NA 510 NA 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(ST) 
2.16 0.77 0.0046 110 19,000 110 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(IT) 
2.16 0.77 0.0046 110 19,000 110 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(LT) 
2.16 

5 100 30 

0.77 0.0046 110 19,000 110 

Flagger Scenarios 
Liquid/ Flagger/ High 

Acreage Crops (ST) 1.5 0.014 0.009 6,200 9,700 3,800 

Liquid/ Flagger/ High 

Acreage Crops (IT) 0.21 
1200 0.011 0.35 

0.002 0.0013 44,000 69,000 27,000 
1Application rates are based on maximum application rates of products containing inerts in AAASD and AAAPDs multiplied by 

30% to convert to application rate of just inert in a product (Pesticide products assumed to contain a maximum of 30% inert 

AAASD and AAAPD).  Application rates for Short-term (ST) exposure risk estimates are based on maximum application rates.  

Application rates for Intermediate-term (IT) and long-term (LT) exposures are based on average application rates.  Baseline 

Dermal PPE is single layer clothing, no gloves. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 

concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 

scenarios assess baseline dermal PPE plus baseline inhalation exposure except for aerial applicator scenarios, which assess 

inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 

Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure ( g inert / lb inert) * Conversion Factor (1 mg /1000 g) * Application Rate 

(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE = PoD (NOAEL of 87 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7ST Inhalation MOE = PoD (NOAEL of 87 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total Combined MOE = (NOAEL of 87 mg/kg/day)/ [Daily dose dermal + Daily dose inhalation (mg/kg/day)] 
9Aerial applicators do not have baseline exposure: only engineering control exposure can be assessed. All other exposure 

scenarios assess baseline dermal (no gloves) plus baseline inhalation exposure. 
10These scenarios have baseline inhalation unit exposures, but not baseline dermal unit exposures. The M/L/A scenario assessed 

has a higher unit exposure at baseline dermal exposure than either of the two scenarios shown at baseline PPE plus gloves dermal 

exposure. 
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Table 8.1.6.  Exposure and Risks for Occupational Handlers of AAASD and AAAPDs in Fungicide 

Products (All Exposure Durations) with Baseline Dermal PPE and Gloves for High Acreage Mixer/ 

Loader Scenarios 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

Min PPE 

Dermal 

Dose 

(mg/kg 

/day)4 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Min PPE 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High Acreage 

Crops (ST)9 
1.5 0.03 0.031 2,900 2,800 1,400 

Liquids/ Aerial 

Application/ High Acreage 

Crops (IT)9 
0.21 

1200 0.023 1.2 

0.0041 0.0043 21,000 20,000 10,000 

1Application rates are based on maximum application rates of products containing inerts in the AAASD and AAAPDs multiplied 

by 30% to convert to application rate of just inert in a fungicide product (Fungicide products assumed to contain maximum of 

30% inert from the AAASD and AAAPDs).  Application rates for Short-term (ST) exposure risk estimates are based on 

maximum application rates.  Application rates for Intermediate-term (IT) exposures are based on average application rates. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 

concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 

scenarios assess minimum dermal PPE plus baseline inhalation exposure except for aerial applicator scenarios, which assess 

inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 

Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure ( g inert / lb inert) * Conversion Factor (1 mg /1000 g) * Application Rate 

(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE = PoD (NOAEL of 87 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7
 Inhalation MOE = PoD (NOAEL of 87 mg/kg/day) / Daily inhalation dose (mg/kg/day) 

8Total Combined MOE = (NOAEL of 87 mg/kg/day)/ [Daily dose dermal + Daily dose inhalation (mg/kg/day)] 
9 Exposure scenarios assess minimum dermal PPE (baseline PPE plus gloves) plus baseline inhalation exposure. 

 

8.2 Occupational Postapplication Risk 

 

HED uses the term postapplication to describe exposures that occur when individuals are present 

in an environment that has been previously treated with a pesticide (also referred to as re-entry 

exposure).  Such exposures may occur when workers enter previously treated areas to perform 

job functions, including activities related to crop production, such as scouting for pests or 

harvesting.  Postapplication exposure levels vary over time and depend on such things as the type 

of activity, the nature of the crop or target that was treated, the type of pesticide application, and 

the chemical’s degradation properties.  In addition, the timing of pesticide applications, relative 

to harvest activities, can greatly reduce the potential for postapplication exposure. 

 

Inhalation exposures are not typically calculated for postapplication scenarios because inhalation 

exposures generally account for a negligible percentage of the overall body burden for most 

pesticide chemicals.  This is particularly true for chemicals with a low vapor pressure such as the 

AAASD and AAAPDs cluster.   

 

Exposure Scenarios 

This assessment is considered to be a screening level estimate, demonstrating that there are 

minimal potential risks to workers re-entering fields treated with pesticides containing the 

AAASD and AAAPDs as inert ingredients.  While the AAASD and AAAPDs are present in 

formulations designated for crops besides those assessed in this document, risk estimates for 
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those occupational postapplication scenarios are expected to be less than those scenarios assessed 

in this document (i.e., calculated MOEs will be higher).  The three occupational postapplication 

scenarios assessed are for postapplication activities associated with: 

 

Tall field/row crops (including scouting, weeding, hand harvesting sweet corn) 

Turf (golf course/sod farm) (including mowing, transplanting, hand weeding) 

Vine/Trellis crops (including scouting, training, tying, thinning, and grape girding and 

cane turning) 

  

Exposure Data and Assumptions 

Key assumptions used in the postapplication risk assessment calculations are detailed as follows: 

The average occupational workday is assumed to be 8 hours.  

The adverse effects for the short- and intermediate-term dermal PoD’s are based on 

studies where the effects were observed in both sexes; therefore, the body weight of 70 

kg was used to estimate exposure. 

HED has developed standard transfer coefficient values for occupational postapplication 

scenarios to ensure consistency in exposure assessments.  These standard values were 

used to calculate postapplication exposures. 

Anticipated postapplication activities and their respective dermal transfer coefficients 

(TCs) are summarized in Table 8.2.  The TC information is based on the Science 

Advisory Council for Exposure Policy Number 3.1. 

TC for sod transplanting, hand weeding is from data using Agriculture Re-entry Task 

Force (ARF) Study ARF-035 (MRID 45432303). 

Calculations of postapplication exposures are completed using maximum application 

rates of the products of that type of pesticide (herbicide, insecticide, or fungicide) for 

short-term exposures and average application rates of products for intermediate-term 

exposures. 

Herbicides/insecticides/fungicides assessed can contain a maximum of 30% AAASD and 

AAAPDs in any product formulation. 

No postapplication data were submitted for the AAASD and AAAPDs cluster; a default 

20% of the application rate (for agricultural crops) and 5% (for turf) is considered 

available as a transferrable residue with a 10% default daily dissipation rate. 

Dermal absorption of 5% was assumed based on the molecular weight and solubility 

properties of the compounds.  HED considers this to be an upper bound estimate of 

dermal absorption. 

 

Risks were calculated using the Margin of Exposure (MOE) approach, which is a ratio of the 

body burden to the toxicological PoD.   

 

A variety of pesticide formulations may potentially contain AAASD and AAAPDs as an inert 

ingredient.  PPE is usually not required for worker re-entry, and therefore these postapplication 

risk estimates are based on baseline PPE (no gloves).  Typically, HED characterizes the risk 

estimate in relation to the restricted entry interval (REI) for a particular active ingredient.  

However, since this assessment is to support an exemption from the requirement of a tolerance 

without a requirement for an REI, MOEs have been calculated on the day of application (Day 0).   
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Risk Summary 

Occupational postapplication risk estimates are presented in Table 8.2.  The risk estimates for the 

the exposure scenarios assessed resulted in MOEs do not demonstrate risks of concern (i.e., 

MOEs > 100) on Day 0. 

 

Table 8.2.  Short- and Intermediate-Term Occupational Postapplication Dermal Exposures and 

Risks for AAAPD and AAASD 
Crop & 

Exposure 

Duration 

Application 

Rate 

(lb inert /A) Work Activity 

Transfer 

Coefficient
1
 

(cm
2
/hr) 

Day after 

Treatment
2
 

DFRt 

( g/cm
2
)

3
 

Daily Dose 

(mg/kg/day)
4
 MOE

5
 

Herbicide Products 
Scout, weed low 

foliage 
100 0 0.004 22,000 

Scout, weed 

high foliage 
400 0 0.016 5,400 

Scout, irrigate, 

weed high 

foliage 

1,000 0 0.04 2,200 

Corn (ST) 3.12 

Harvesting/ 

detassling 
17,000 0 

7.001 

0.6801 130 

Scout, weed low 

foliage 
100 0 0.0005 190,000 

Scout, weed 

high foliage 
400 0 0.0018 47,000 

Scout, irrigate, 

weed high 

foliage 

1,000 0 0.0046 19,000 

Corn (IT) 0.36 

Harvesting/ 

detassling 
17,000 0 

0.808 

0.0785 1,100 

Hedge, irrigate, 

weed, scout, 

train, tie 

500 0 0.0092 9,400 

Scout, train, tie 1,000 0 0.0185 4,700 

Harvest, pull, 

thin, prune, 

train, tie 

5,000 0 0.0923 940 

Grapes 

(Table) (ST) 
1.44 

Cane turning, 

girdle 
10,000 0 

3.231 

0.1846 470 

Hedge, irrigate, 

weed, scout, 

train, tie 

500 0 0.0054 16,000 

Scout, train, tie 1,000 0 0.0108 8,100 

Harvest, pull, 

thin, prune, 

train, tie 

5,000 0 0.0539 1,600 

Grapes 

(Table) 

(IT) 

0.84 

Cane turning, 

girdle 
10,000 0 

1.885 

0.1077 810 

Mowing 500 0 0.005 17,000 
Turf/ sod 

(ST) 
3.12 Transplant, 

weed, harvest 
6,800 0 

1.75 
0.068 1,300 

Mowing 500 0 0.001 150,000 
Turf/ Sod 

(IT) 
0.36 Transplant, 

weed, harvest 
6,800 0 

0.202 
0.008 11,000 
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Table 8.2.  Short- and Intermediate-Term Occupational Postapplication Dermal Exposures and 

Risks for AAAPD and AAASD 
Crop & 

Exposure 

Duration 

Application 

Rate 

(lb inert /A) Work Activity 

Transfer 

Coefficient
1
 

(cm
2
/hr) 

Day after 

Treatment
2
 

DFRt 

( g/cm
2
)

3
 

Daily Dose 

(mg/kg/day)
4
 MOE

5
 

Insecticide Product 
Scout, weed low 

foliage 
100 0 0.0038 23,000 

Scout, weed 

high foliage 
400 0 0.0154 5,700 

Scout, irrigate, 

weed high 

foliage 

1,000 0 0.0385 2,300 

Corn (ST) 3 

Harvesting/ 

detassling 
17,000 0 

6.731 

0.6539 130 

Scout, weed low 

foliage 
100 0 0.0004 230,000 

Scout, weed 

high foliage 
400 0 0.0015 57,000 

Scout, irrigate, 

weed high 

foliage 

1,000 0 0.0038 23,000 

Corn (IT) 0.3 

Harvesting/ 

detassling 
17,000 0 

0.673 

0.0654 1,300 

Hedge, irrigate, 

weed, scout, 

train, tie 

500 0 0.0135 6,500 

Scout, train, tie 1,000 0 0.0269 3,200 

Harvest, pull, 

thin, prune, 

train, tie 

5,000 0 0.1346 650 

Grapes 

(Table) (ST) 
2.1 

Cane turning, 

girdle 
10,000 0 

4.712 

0.2693 320 

Hedge, irrigate, 

weed, scout, 

train, tie 

500 0 0.0058 15,000 

Scout, train, tie 1,000 0 0.0113 7,500 

Harvest, pull, 

thin, prune, 

train, tie 

5,000 0 0.0577 1,500 

Grapes 

(Table) 

(IT) 

0.9 

Cane turning, 

girdle 
10,000 0 

2.019 

0.1154 750 

Mowing 

 

500 

 
0 0.005 18,000 

Turf/ sod 

(ST) 
3 

Transplant, 

weed, harvest 
6,800 0 

1.683 

0.065 1,300 

Mowing 

 
500 0 0.0005 180,000 

Turf/ Sod 

(IT) 
0.3 

Transplant, 

weed, harvest 
6,800 0 

0.168 

0.007 13,000 

Fungicide Products 
Scout, weed low 

foliage 
100 0 0.0019 45,000 Corn (ST) 1.5 

Scout, weed 400 0 

3.366 

0.0077 11,000 
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Table 8.2.  Short- and Intermediate-Term Occupational Postapplication Dermal Exposures and 

Risks for AAAPD and AAASD 
Crop & 

Exposure 

Duration 

Application 

Rate 

(lb inert /A) Work Activity 

Transfer 

Coefficient
1
 

(cm
2
/hr) 

Day after 

Treatment
2
 

DFRt 

( g/cm
2
)

3
 

Daily Dose 

(mg/kg/day)
4
 MOE

5
 

high foliage 

Scout, irrigate, 

weed high 

foliage 

1,000 0 0.0192 4,500 

Harvesting/ 

detassling 
17,000 0 0.327 270 

Scout, weed low 

foliage 
100 0 0.0004 230,000 

Scout, weed 

high foliage 
400 0 0.0015 57,000 

Scout, irrigate, 

weed high 

foliage 

1,000 0 0.0038 23,000 

Corn (IT) 0.3 

Harvesting/ 

detassling 
17,000 0 

0.673 

0.0654 1,300 

Hedge, irrigate, 

weed, scout, 

train, tie 

500 0 0.0096 9,000 

Scout, train, tie 1,000 0 0.0192 4,500 

Harvest, pull, 

thin, prune, 

train, tie 

5,000 0 0.0962 900 

Grapes 

(Table) (ST) 
1.5 

Cane turning, 

girdle 
10,000 0 

3.366 

0.1923 450 

Hedge, irrigate, 

weed, scout, 

train, tie 

500 0 0.0038 23,000 

Scout, train, tie 1,000 0 0.0077 11,000 

Harvest, pull, 

thin, prune, 

train, tie 

5,000 0 0.0385 2,300 

Grapes 

(Table) 

(IT) 

0.6 

Cane turning, 

girdle 
10,000 0 

1.346 

0.0769 1,100 

Mowing 

 

500 

 
0 0.002 36,000 

Turf/ sod 

(ST) 
1.5 

Transplant, 

weed, harvest 
6,800 0 

0.841 

0.033 2,700 

Mowing 

 
500 0 0.0005 180,000 

Turf/ Sod 

(IT) 
0.3 

Transplant, 

weed, harvest 
6,800 0 

0.168 

0.007 13,000 

1 Transfer coefficient from Science Advisory Council for Exposure: Policy Memo #003 “Agricultural Transfer 

Coefficients” 05/07/98. 

2 DAT = Day After Treatment 
3 DFR = Application rate (lbs inert/acre) * fraction of active ingredient that remains on foliage (0.2 for crop, 0.05 for 

turf)* (1-D(10% dissipation))(t= 0)  * 4.54 g/lb * 24.7 x10-9 acre/cm2 

4 Daily Dose = DFR ( g/cm2) * Tc (cm2/hr) * (1 mg/1000 g) * ET (8 hrs/day) * DA (5% dermal absorption) / body 

weight (70 kg) 
5 MOE = PoD (NOAEL of 87 mg/kg/day) / Daily Dose (mg/kg/day) 
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9.0 Environmental Justice 

 

Potential areas of environmental justice concerns, to the extent possible, were considered in this 

human health risk assessment, in accordance with U.S. Executive Order 12898, "Federal Actions 

to Address Environmental Justice in Minority Populations and Low-Income Populations," 

http://www.eh.doe.gov/oepa/guidance/justice/eo12898.pdf). 

 

As a part of every pesticide risk assessment, OPP considers a large variety of consumer 

subgroups according to well-established procedures.  In line with OPP policy, HED estimates 

risks to population subgroups from pesticide exposures that are based on patterns of that 

subgroup’s food and water consumption, and activities in and around the home that involve 

pesticide use in a residential setting.  Extensive data on food consumption patterns are compiled 

by the USDA under the Continuing Survey of Food Intake by Individuals (CSFII) and are used 

in pesticide risk assessments for all registered food uses of a pesticide.  These data are analyzed 

and categorized by subgroups based on age, season of the year, ethnic group, and region of the 

country.  Additionally, OPP is able to assess dietary exposure to smaller, specialized subgroups 

and exposure assessments are performed when conditions or circumstances warrant.  Whenever 

appropriate, non-dietary exposures based on home use of pesticide products and associated risks 

for adult applicators and for toddlers, youths, and adults entering or playing on treated areas 

postapplication are evaluated.  Further considerations are currently in development as OPP has 

committed resources and expertise to the development of specialized software and models that 

consider exposure to bystanders and farm workers as well as lifestyle and traditional dietary 

patterns among specific subgroups. 

 

 

10.0 Human Studies 

 

This assessment relies in part on data from studies in which adult human subjects were 

intentionally exposed to a pesticide.  These studies, listed below, have received the appropriate 

ethical review for use in risk assessment. 

 

 The PHED Task Force, 1998.  The Pesticide Handler Exposure Database (PHED), 

Version 1.1.  Task Force members: Health Canada, U.S. Environmental Protection 

Agency, the California Department of Pesticide regulation, and the American Crop 

Protection Association; released August 1998. 

 

 ORETF Handler Studies (MRID 44972201): Outdoor Residential Exposure Task  

 

MRID 466010-01: Human Exposure During and Following Use of a Pyrethrins/Piperonyl 

Butoxide/MGK-264 Shampoo Formulation on Dogs – Volume I & II 

 

MRID 446584-01: Dermal Exposure and Inhalation Exposure to Carbaryl by Commercial 

Pet Groomers during Applications of Adams™ Carbaryl Shampoo  

  



AAAPD and AAASD Human Health Risk Assessment 

 

Page 52 of 84 

Chemical Manufacturers Association (CMA) antimicrobial exposure study (USEPA, 

1999: DP Barcode D247642) 
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APPENDIX A.  Toxicity Data 

 

A.1. Toxicity Profiles for the AAAPD and AAASD Inerts  

 

Table A.1.1    Acute Toxicity Profile of  AAAPD and AAASD 

 

Guideline 

No. 

 

Study Type 

 

MRIDs # 

 

Results 

Toxicity 

Category 

81-1  Acute Oral - rat JITF Cluster Support  

Team 2 submission 

(2009) 

CAS 9004-82-4 

C12 AAASD sodium salt 

1600 mg/kg 

III 

81-2 Acute Dermal -rabbit JITF Cluster Support 

Team 2 submission 

(2009) 

CAS 39464-66-9 

C12 AAAPD 

5010 mg/kg 

IV 

81-3 Acute Inhalation – rat 

 

Not available   

81-4 Primary Eye Irritation 

rabbit 

JITF Cluster Support 

Team 2 submission 

(2009) 

CAS 68891-38-3 

C12-14 AAASD sodium 

salt 

Moderate to severe irritant 

II 

81-5 Primary Skin Irritation JITF Cluster Support 

Team 2 submission 

(2009) 

CAS 68891-38-3 

C12-14 AAASD sodium 

salt 

Moderate to severe irritant 

 

81-6 Dermal Sensitization JITF Cluster Support 

Team 2 submission 

(2009) 

CAS 68891-38-3 

C12-14 AAASD sodium 

salt 

Not skin sensitizer 
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Table A.1.2  Toxicology Profile of  AAAPD and AAASD Inerts 

Guideline No./ 

Study Type 

MRID No. (year)/ 

Classification /Doses 

Results 

870.3100 

90-Day oral toxicity 

(Wistar 

HSD/Win:Wu rats) 

 

Oral gavage 

MRID 47060901 (1994) 

0%, 0.25%, 0.75%, or 2.25% 

(equivalent to 25, 75, and 225 

mg/kg//day)mg/kg/day)  

(70% pure) 

 

 Texapon N 70 

CAS 68891-38-3 

Linear C12 AAASD sodium salt with 

POE n=2-4 

Acceptable/non-guideline 

NOAEL = 75 mg/kg/day  

LOAEL = 225 mg/kg/day (HDT), based on increased 

incidences of hyperplasia, submucosal edema, and 

ulceration of the forestomach 

870.3700a 

Prenatal 

developmental in 

Sprague-Dawley, 

CD® rats  

 

Oral gavage 

MRID 47060902 (1994) 

0, 100, 300, and 1000 mg/kg 

GD 6-15 

(equivalent to doses of 0, 70, 210 and 

700 mg/kg/day) 

(70.1% pure) 

 

TEXAPON N 70 

CAS 68891-38-3 

Linear C12 AAASD sodium salt with 

POE n=2-4 

Acceptable/non-guideline 

Maternal NOAEL = 700 mg/kg/day, HDT 

Maternal LOAEL = not identified 

  

Developmental NOAEL = 700 mg/kg/day, HDT 

Developmental LOAEL = Not identified 
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Table A.1.2  Toxicology Profile of  AAAPD and AAASD Inerts 

Guideline No./ 

Study Type 

MRID No. (year)/ 

Classification /Doses 

Results 

870.3800 

OECD 416 

Reproduction and 

fertility effects 

 

Drinking water 

 

Wistar rats 

 

MRID 47060903 (1999) 

MRID 47112401 (Addendum to 

MRID 47060903) 

 

0, 0.03, 0.1, or 0.3% (equivalent to 0, 

30, 100, or 300 mg/kg/day) 

 

(27% pure) 

 

Texapon NSO (sodium laurel ether 

sulfate)  

 

CAS 68891-38-3 

Linear C12 AAASD sodium salt with 

POE n=2-4 

acceptable/guideline  

 

Mean test substance intake: 

0, 27.4, 86.6, 222.9 mg/kg/day for F0 

males; 

 0, 39, 120.9, 316.2 mg/kg/day for P-

F1a for females;  

0, 38.8, 117.2, 337.9 mg/kg/day for 

P-F1b for females; 

 0, 38.6, 126, 333.5 mg/kg/day for F1 

males;  

0, 45, 149.5, 369.4 mg/kg/day for F1 

females. 

Parental NOAEL = 86.6 mg/kg/day in males 

Parental LOAEL = 222.9 mg/kg/day based on a dose-

related decrease in absolute and relative liver weight and 

an increased incidence in the number of animals with 

“minimal” hepatocyte necrosis in  males 

 

Parental NOAEL = 316.2 mg/kg/day in females 

Parental LOAEL = not identified in females 

  

Reproductive/Developmental/offspring NOAEL =   316.2 

mg/kg/day 

Reproductive/Developmental/offspring LOAEL =  not 

identified 

 

OECD 422 

Combined repeated 

dose toxicity study 

with a 

reproduction/develo

pmental toxicity 

screening test 

 

Oral gavage 

 

SD strain  

 

 

MRID 47673901 (2009) 

 

0, 25, 50, 200, or 800 mg/kg /day. 

(purity not available) 

 

CAS No. 68130-47-2 

Saturated C8-C10 linear AAAPD 

with average POE n=3-20 

 

 

Acceptable/Guideline 

 

 

Parental systemic NOAEL =  200 mg/kg/day.   

  

parental systemic LOAEL = 800 mg/kg day based on 

clinical signs, reduced body weight, and lesions in the 

forestomach   

 

reproductive/developmental/offspring NOAEL = 800 

mg/kg/day (HDT)  
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Table A.1.2  Toxicology Profile of  AAAPD and AAASD Inerts 

Guideline No./ 

Study Type 

MRID No. (year)/ 

Classification /Doses 

Results 

OECD 422 

Combined repeated 

dose toxicity study 

with a 

reproduction/develo

pmental toxicity 

screening test 

 

Oral gavage 

 

SD strain 

 

 

 

MRID 47673902 (2009) 

 

0, 25, 50, 200, or 800 mg/kg /day. 

(99.75% pure) 

 

CAS No. 78330-24-2 

C11-C14 branched AAAPD with 

average POE n=3-20 

 

Acceptable/Guideline 

 

Parental systemic NOAEL = 200 mg/kg/day.    

parental systemic LOAEL =  800 mg/kg/day based on 

lesions in the forestomach and thymus atrophy in females  

 

reproductive/ NOAEL = 800 mg/kg /day (HDT)  

 

developmental/offspring NOAEL = 200 mg/kg/day 

developmental/offspring LOAEL = 800 mg/kg/day based 

on increased number of stillborn pups and pups dying and 

clinical observations 

Two year drinking 

water rat study  

JITF Cluster Support  Team 2 

submission (2009) 

CAS 68424-50-0 
 

C12-15 AAASD sodium salt (POE 

n=3) 

NOAEL = greater than 75 mg/kg/day (only dose tested) 

Mouse lymphoma 

L5178 TK +/- gene 

mutation study 

JITF Cluster Support  Team 2 

submission (2009) 

CAS 9004-82-4 

C12 AAASD sodium salt 

 

Negative 
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A.2. Executive Summaries 

 

EXECUTIVE SUMMARY:  In a 90-day oral toxicity study (MRID 47060901), Texapon N 70 

(70.1% a.i.; Lot No. 198/3) was administered to groups of 10 HSD/Win:Wu male and female 

rats/sex/dose by gavage five days/week at concentrations of 0%, 0.25%, 0.75%, or 2.25% in the 

vehicle “aqua dest.” (likely distilled water but not entirely clear as translated) at a volume of 10 

ml/kg bw/day (equivalent to test doses on a nominal basis of 25, 75, and 225 mg/kg bw/day). 

Additional groups of five rats/sex/dose were treated similarly and evaluated following a 28-day 

recovery period to assess potential reversibility of toxic effects observed.   

 

No treatment-related effects on body weight, food or water intake, hematology, clinical 

chemistry, ophthalmoscopic parameters, or effects on mortality or moribundity were found in 

male and female rats treated with up to 225 mg/kg/day for 90 days.  No effects were found on the 

absolute or relative organ weight of treated rats, and no evidence of macro- or microscopic 

systemic toxicity was found.  The forestomachs of most male and some female rats in the main 

study high-dose group showed increased incidences of hyperplasia, submucosal edema, and 

ulceration.  The microscopic effects were consistent with those effects observed at necropsy.  In 

general, the incidence and severity of the lesions were greater in male than female rats.  

Following the 28-day recovery period, no treatment-related effects were found in mid- and high-

dose male and female rats.  In high-dose male and female rats, the regeneration of the mucosa 

was incomplete.  The incomplete regeneration was characterized by mild hyperplasia and a few 

inflammatory cells in the submucosa.  No ulceration was observed in high-dose rats following 

the recovery period. 

 

The LOAEL in male and female Wistar rats for Texapon N 70 is 225 mg/kg/day, based on 

increased incidence of forestomach lesions.  A NOAEL was 75 mg/kg/day.  At the end of the 

recovery period, hyperplasia and inflammation persisted in high-dose rats. 

 

This 90-day oral toxicity study in the rat is Acceptable/Non-Guideline and does not satisfy the 

guideline requirement for a 90-day oral toxicity study (OPPTS 870.3100; OECD 408) in the rat.  

It is noted that animals were only treated for 5 days per week allowing a two day recovery period 

for test animals (only 68-69 treatments in this 90-day study).  In addition, this results in dose 

levels significantly lower than those reported on the basis of  “area under the curve”.  This is not 

an acceptable procedure and inconsistent with testing guidelines. 

  

 

EXECUTIVE SUMMARY:  In a prenatal developmental toxicity study (MRID 470609-02), 

Texapon N 70 (Lot/Batch # 198/3; 70.1% a.i.) was administered to 24 mated female Sprague-

Dawley, CD
®

 rats/dose by gavage at dose levels of 0, 100, 300, and 1000 mg/kg/ day (equivalent 

to doses of 0, 70, 210 and 700 mg a.i./kg/day).  Rats were dosed from gestation day (GD) 6 to 

15.  Control animals were dosed with the distilled water vehicle. Dams were weighed on GD 0, 

6, 16 and 20 and sacrificed on GD 20. The weights of the placenta and the uterus were also 

measured. Macroscopic examination of all maternal organs and microscopic examination of the 

uterus were conducted.   Live fetuses were removed by Caesarian section, sexed, weighed and 

examined for gross external malformations. Fetuses were sacrificed and necropsied for visceral 

and skeletal abnormalities.  
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Oral administration of Texapon N 70 did not result in any mortality or clinical signs of toxicity 

in the treated dams.  In addition, the body weight and body weight gains were comparable among 

control and treated groups.  No compound-related differences were noted in mean post-

implantation losses, mean numbers of resorptions, embryonic deaths, total number of fetuses and 

litter size.  A statistically significant decrease in mean pre-implantation losses in mid-dose 

females (300 mg/kg bw/day), relative to controls, did not show a dose-response and was within 

the normal range of background variation for this rodent strain. Mean fetal, placental and uterine 

weights did not differ significantly among groups. A significant change in the fetal sex ratio 

(increased % males) in the high-dose group, as compared with controls, was reported to be 

within normal background variation and incidental to treatment.     

No external, visceral or skeletal malformations were observed in the fetuses of treated dams in 

any dose groups as compared with controls.  A significant increase in the number of fetuses with 

incomplete ossification of the hyoid bone (skeletal variant) occurred in the mid-dose group; 

however, there was no dose-response and this finding was considered to be a litter effect because 

it only occurred in a small number of litters.  

The maternal and developmental NOAELs were both 700 mg/kg/day, the highest dose 

tested.  The LOAELs could not be determined. 

 

This prenatal developmental toxicity study in the rat is ACCEPTABLE/NON-GUIDELINE 

study and does not satisfy guideline requirements for a prenatal developmental toxicity study 

[OPPTS 870.3700] in rodents.  An actual limit dose was not attained in this developmental 

toxicity study and no maternal toxicity was observed at the highest dose level tested.  While the 

high dose level was reported to be 1000 mg/kg/day, since the inert ingredient only comprised 

70% of the test material, the high dose level was only 700 mg/kg/day. As dosing was not 

apparently adjusted based on the most recent body weight, dosing on an mg/kg/day basis was 

actually lower than 700 mg/kg/day. 

 

 

EXECUTIVE SUMMARY:  In a reproduction and fertility effects study (MRID 47060903), 

Texapon NSO (Lot/Batch # 103/96; 27% a.i. in aqueous solution) were evaluated in CD 

(Sprague-Dawley) rats through two successive generations. The test article was administered 

orally via purified drinking water to three groups of 30 male and 30 female CD rats.  Target 

drinking water concentrations were 0, 0.03, 0.1, or 0.3% (equivalent to 0, 30, 100, or 300 

mg/kg/day). The control group received only vehicle.  Drinking water concentrations of the test 

substance were reduced to 0.015, 0.05 and 0.15% for the low-, mid- and high-dose females, 

respectively, during lactation.  The rationale given by the study author for these dose changes 

was to maintain a more constant test substance intake relative to body weight, based on the 

assumption that drinking water consumption would be significantly greater during lactation than 

during other periods. Mean test substance intake were as follows: 0, 27.4, 86.6 and 222.9 

mg/kg/day for F0 males; 0, 39, 120.9 and 316.2 for P-F1a females; 0, 38.8, 117.2 and 337.9 for P-

F1b females; 0, 38.6, 126 and 333.5 for F1 males; and 0, 45, 149.5 and 369.4 mg/kg/day for F1 

females. P females were sacrificed following weaning of the F1b litters on LD 21. The P males 

were dosed for 11 weeks prior to mating and throughout the mating and postmating period. The 

P females were dosed for 2 weeks prior to mating and throughout the mating, gestation, and 

lactation periods.  Due to a reduced number of litters (F1a) in all groups (including the control) 
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relative to  historical control data for the laboratory, P females were mated again following F1a 

weaning on lactation day (LD 21) and a subsequent 2-week second premating interval.  Each 

female was paired with a different male than the one used in the first mating to produce a second 

litter (F1b). Dosing was continuous for P males until sacrifice after the second mating period and 

for P females during the second premating, mating, gestation, and lactation periods.   

 

In the P generation, body weight gains varied sporadically but body weights and food 

consumption were generally comparable among groups during the premating and postmating 

periods for males and the premating, gestation and lactation periods for females. Drinking water 

consumption was significantly reduced in high-dose males and females during several weeks 

over the course of the study.  

 

Absolute liver, brain and prostate gland weights were significantly reduced in high-dose P males.  

A statistically-significant dose-related reduction in relative liver weight (to body weight) was 

observed in males in all dose groups.  A statistically-significant reduction in the relative liver 

weight (to brain weight) was only observed in high-dose males.  No statistically-significant 

changes in either absolute or relative organ weights were noted in P females.  High-dose males 

also exhibited an increased incidence in the number of animals with “minimal” hepatocyte 

necrosis (6/30 in the high-dose group compared to1/30 in the control group).   

 

In the F1 generation adults, body weight gains were statistically significantly reduced during the 

final week of lactation in all treated F1 groups but mean terminal body weights did not differ 

among treated and control animals.  Food consumption was comparable among groups, although 

mean drinking water consumption was significantly decreased during weeks 2-11 of the 

premating period in high-dose F1 females and during GD 7-14 and 14-20 in high-dose F1 animals.  

Terminal body weights did not differ significantly among F1 groups of either sex.  Significant 

reductions in absolute and relative (to body weight) liver weights were observed in mid- and 

high-dose F1 males. Relative kidney weights were statistically increased in high-dose males.  

 

No changes in measured fertility, mating, and reproductive indices and parameters were reported 

for either parental generation. Litter size, sex ratio, pup survival and viability, body weight, body 

weight gain, and measures of physical development were comparable among all groups in the F1 

and F2 groups.   

    

The LOAEL for the parental toxicity is 0.3% (222.9 mg/kg/day), based on a dose-related 

decrease in absolute (13% ) and relative liver weights and an increased incidence in the 

number of animals with “minimal” hepatocyte necrosis in P males.  The LOAEL for the 

parental toxicity is not identified in females.  The NOAEL for the parental toxicity is 0.1% 

(86.6 mg/kg/day) in males and 0.3% (316.2 mg/kg/day) in females.   

 

The LOAEL for the reproductive/developmental toxicity is not identified. The NOAEL for 

the reproductive toxicity/developmental is 0.3% (316.2 mg/kg/day).    

 

This study is classified as Acceptable/Guideline. It satisfies the guideline requirements for a 

two-generation reproductive study (OPPTS 870.3800; OECD 416) in rats. 
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EXECUTIVE SUMMARY:  In a Combined Repeated Dose Toxicity Study with a 

Reproduction/Developmental Toxicity Screening Test (MRID 47673901), (C8-C10) Poly(oxy-

l,2-ethanediyl), -hydro- -hydroxy-, mono-C8-10-alkyl ethers, phosphates (PHEP; CAS # 68130-

47-2; Lot # 1160482, purity not available due to no developed analytical method) was 

administered to 10 Crl:CD(SD) rats/sex/dose by gavage at dose levels of 0, 25, 50, 200, or 800 

mg/kg bw/day.  

 

Excessive salivation (slight to severe) was a frequent observation throughout the experimental 

period in both sexes at the 800 mg/kg dose level, as were rales (lung sounds) in male rats at this 

dose. Rales were observed in 4/10 females at the high dose, and in 4/10 males at the next lower 

dose (200 mg/kg/day).  

 

Mean body weight gain was reduced in male rats in the 800 mg/kg dose group throughout the 

study, but only significantly so (p<0.01) during the first two weeks of treatment. Body weight 

was not affected in females at the high dose until gestation. Maternal body weight gain in the 800 

mg/kg/day dose group was significantly reduced on days 0 to 7 (-55% relative to controls) and 0 

to 20 (-16%) of gestation, and in the 200 mg/kg/day dose group during GD 0-20 by -14%. Food 

consumption was decreased by 16% in males at the highest PHEP dose level (p<0.05). There 

were no body weight or food consumption effects at the two lowest dose levels. 

 

No effect was observed on functional observation battery or motor activity measurements at any 

PHEP dose. There were no significant or biologically meaningful differences in estrous cycling, 

clinical chemistry, and hematology observations between the control and treated groups.  

Mating, fertility, and litter parameters (for example, implantation sites/litter, number born 

live/litter, number of litters, mean litter size) were not affected by the test material.  

 

The absolute weight of the liver in high dose females was increased (12.6%; not significant), and 

the weight of the liver relative to both body and brain weights (p<0.01; p<0.05) was significantly 

increased. Minimal extramedullary hematopoiesis was observed in the liver of male (1/5) and 

female (2/4) rats from the high dose group. Microscopic changes related to PHEP were observed 

in the non-glandular stomach (forestomach) of all rats examined (both sexes) from the 800 

mg/kg dose group. These changes consisted of mild to moderate hyperplasia and hyperkeratosis 

of the nonglandular epithelium (severity of 2 to 3 on a scale of 4), often accompanied by minimal 

to moderate inflammation of the submucosa (severity = 1 - 3).  

 

There were no adverse clinical signs or adverse effect on pup weight observed in the Fl 

generation pups. All of the pups appeared normal during necropsy examination. 

 

The repeated oral toxicity LOAEL for PHEP in rats is 800 mg/kg based on clinical signs, 

reduced body weight, and lesions in the forestomach. The NOAEL in rats is 200 mg/kg/day.  

 

A reproductive/developmental LOAEL was not demonstrated in this study.  The 

reproductive/developmental NOAEL in rats is 800 mg/kg/day. 

 

This study is Acceptable/Guideline and satisfies the guideline requirement for a Combined 

Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity Screening Test 
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(OECD 422) in the rat. Study deficiencies are noted, most of which can be addressed by 

providing additional historical control data on rats of this strain and age. 

 

 

EXECUTIVE SUMMARY:   In a Combined Repeated Dose Toxicity Study with the 

Reproduction/Developmental Toxicity Screening Test (MRID 47673902), iso C11-C14 branched 

phosphate alkyl ether (99.75% a.i.; Batch no. U87J242831) was administered to ten Crl:CD(SD) 

rats/sex/dose by gavage at dose levels of 0, 25, 50, 200 or 800 mg/kg/day. Parental animals were 

administered either the vehicle (controls) or the test substance solutions beginning 14 days prior 

to mating with males receiving a total of at least 46 doses. Females continued with treatment 

through the day of sacrifice which was gestation day (GD) 24 for rats not delivering a litter or 

lactation day (LD) 4 for rats delivering a litter. Five rats/sex/group were given a functional 

observational battery (FOB) and motor activity assessment and the other five/sex/group were 

used for hematology, clinical chemistry and histopathological examination.  

 

There were no treatment-related effects in parental animals on mortality, FOB, motor activity, 

reproductive parameters, hematology or clinical chemistry parameters and organ weight. 

Adverse clinical signs observed in the 800 mg/kg/day animals included increased salivation, 

rales (males only) and urine-stained abdominal fur. The 800 mg/kg/day females also had 

increased incidence of un-groomed coats and dehydration during gestation, compared to the 

controls.   

 

Body weight and food consumption were not affected with treatment in either the males or 

females during the pre-mating period.  Males gained 14% less weight than the controls for the 

entire treatment period (days 1-46). The 800 mg/kg/day females during gestation and lactation 

had decreases, although not statistically significant, of body weight, body weight gain and food 

consumption. Mean weight gain during gestation was 20% less than that of controls and during 

lactation days 1-4, control females gained 3.3 grams and the 800 mg/kg/day females lost 5.3 

grams.   

 

One to three females out of five in the 800 mg/kg group had thickening of the squamous mucosa 

in the non-glandular stomach (forestomach) due to hyperplasia and hyperkeratosis as well as 

ulcers, inflammation and edema.  These lesions were not observed in any of the 800 mg/kg 

males. Two of the females with the forestomach lesions also had marked thymic atrophy. 

 

The parental LOAEL is 800 mg/kg bw/day based on clinical signs in both genders and 

gastric irritation and thymus atrophy in the females. The parental NOAEL is 200 mg/kg 

bw/day.  

 

Effects were observed in the pups from dams treated with 800 mg/kg/day. The number of 

stillbirths and pups dying within LD 4/5 were increased when compared to controls and the 

viability index in the group was 88% versus 98% in the control pups. The 800 mg/kg/day pups 

also were observed to have coldness to the touch, discolored heads, and a lack of nesting 

behavior.  



AAAPD and AAASD Human Health Risk Assessment 

 

Page 62 of 84 

 

The reproductive NOAEL are 800 mg/kg bw/day, the highest dose tested.  The 

reproductive NOAELs were not obtained.   

 

The developmental/offspring LOAEL is 800 mg/kg bw/day in male and female pups based 

on the increased number of stillborn pups and pups dying and clinical observations. The 

developmental/offspring NOAEL is 200 mg/kg bw/day.   

 

This study is Acceptable/Guideline and satisfies the guideline requirement for a Combined 

Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity Screening Test 

(OPPTS 870.3650; OECD 422) in rats. 
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APPENDIX B.  Structure-Activity Relationship (SAR) Discussion 

 

HED used DEREK for Windows (V. 11) to assess the potential toxicity of compounds in the 

inerts mixture.  As described in Section 3 of this document these compounds are Alkyl Alcohol 

Alkoxylate Phosphate (AAAPD) and Alkyl Alcohol Alkoxylate Sulfate Derivatives (AAASD) 

are comprised of a hydrophobic aliphatic alcohol moiety, a hydrophilic polyalkoxylate backbone 

with either a phosphate or sulfate derivative (ester or salt) terminating group.  A representative 

phosphate compound and a representative sulfate compound were subjected to DEREK analysis 

and are shown in Figure B-1 below.   

 
Figure B-1.  Structure of Compound Subjected to Structure-Activity Analysis 
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Derek for Windows (LHASA Ltd.) is an expert system for the prediction of toxicity. It relies on 

a knowledge base of structural alerts and rules developed by scientists. When a test compound is 

inputted into the program, Derek for Windows scans the test compound for structural alerts 

contained within its database that are associated with specific toxicological endpoints and applies 

a series of reasoning rules to determine the likelihood of toxicity for the test compound. 

Information is provided on the rules used to make the prediction, along with descriptions of 

structural alerts identified, comments, available example compounds linked to the alerts and 

literature references.  

 

DEREK did not identify any structural alerts of concern for the chemicals screened.  DEREK has 

developed more alerts for genotoxicity and carcinogenicity than other endpoints in the system.  

Considering what is already known about these specific compounds and other long-chain fatty 

acid compounds, along with the lack of structural alerts for carcinogenicity, chronic toxicity, or 

genotoxicity, HED has no specific concerns regarding chronic exposures other than those 

identified in the toxicity studies for this cluster. 
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APPENDIX C.  Drinking Water Surrogate Analysis 

 

Summary of Drinking Water Estimates of Four Surrogate Inert Chemicals 

 

Notes: 

 

1. Used a North Carolina cotton scenario with application date on July 1.  This scenario should 

be a good representative of the numbers that you can expect from EFED.  Also tried 

manipulation of application dates and weather files to ensure that there are no aberrations; 

these values look good in that regard. 

 

2. PCA factors were not applied, but the impact of applying such factors (i.e., 0.5 to 0.9) would 

be insignificant in comparison to the vast uncertainties surrounding generation of 

concentrations from surrogate chemicals as well as uncertainties regarding the actual timing 

of applications. 

 

3. All simulations were made at approximately 1 lb/A.  Concentrations resulting from other 

application rates will be directly proportional to the application rate. 

 

4. Table 1 gives the normalized concentration estimates for the case where all mass is applied 

on a single day.  This should be the most conservative case. 

 

5. Table 2 gives the normalized concentration estimates for the case where mass is distributed 

evenly over a 100-day period (April to June).  

 

6. A range of degradation rates were used because degradation information was not available.  3 

simulations were made 1) chemically stable in water and soil, 2) a 100 day half life in water 

and soil, and 3) a 10-day half life in water and soil.   This should cover degradation. 

 

7. Table 3 gives the chemical inputs used in the simulations. 
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Table 1.  DW concentration for application lumped on a single day.  (This maximizes the 

acute concentrations.)  All concentrations are normalized to a yearly application of 1 kg/hA 

(1.12 lb/acre). 

 

 

 Chemical 

1 

Chemical 

2 

Chemical 

3 

Chemical 

4 

Estimates based on Stable Assumption     

Acute (ppb) 1.1 41 33 0.005 

Chronic 0.69 15 19 0.003 

Cancer 0.47  12 15 0.002 

     

Estimates based on assumption of a 100-

day half life in soil and water 

    

Acute (ppb) 0.74 36 22 0.003 

Chronic 0.33 8.8 7.7 0.002 

Cancer 0.25 6.4 6.4 0.001 

     

Estimates based on assumption of a 10-day 

half life in soil and water 

    

Acute (ppb) 0.48 25 15 0.002 

Chronic 0.04 1.1 0.96 0.0002 

Cancer 0.03 0.65 0.60 0.0002 
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Table 2.  DW concentration for applications spread out over a 100-day period.  This 

simulates a more even distribution of pesticide over the growing season.  All concentrations 

are normalized to a yearly application of 1 kg/hA (1.12 lb/acre). 

 Chemical 

1 

Chemical 

2 

Chemical 

3 

Chemical 

4 

Spread Out Values     

     

Estimates based on Stable Assumption     

Acute (ppb) 0.98 29 28 0.004 

Chronic 0.70 13 18 0.003 

Cancer 0.48 10 15 0.002 

     

     

Estimates based on assumption of a 100-day 

half life in soil and water 

    

 0.57 21 17 0.003 

 0.36 6.9 7.2 0.002 

 0.27 5.3 6.4 0.001 

     

Estimates based on assumption of a 10-day 

half life in soil and water 

    

 0.16 7.8 4.3 0.001 

 0.04 0.79 0.77 0.0002 

 0.03 0.61 0.63 0.0002 

 

Table 3 Chemical Inputs used in Simulations.   

 Chemical 1 Chemical 2 Chemical 3 Chemical 4

Chemical Inputs:     
MW 928 274 302 1185 
Solubility (mg/L) 382 299 19.5 6.69e-8 
V.P. (mmHg) 5.8e-27 1.76e-8 3.86e-8 3.77e-33 
Koc (ml/g) 9.44e6 152 1345 2.57e9 
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APPENDIX D.  Dietary Input and Output Files 

 

D.1. Chronic Dietary Exposure and Risk Assessment Results 
U.S. Environmental Protection Agency                                 Ver. 2.00 
DEEM-FCID Chronic analysis for INERTS CST 2 (AAAPD)             (1994-98 data) 
Residue file name: C:\Deemfcid\inerts\Inerts_57active_CST2_30%_100ppbH2Orev2.R98 
                                                     Adjustment factor #2 used. 
Analysis Date 05-27-2009/15:51:15     Residue file dated: 05-27-2009/15:50:11/8 
Reference dose (RfD, Chronic) = .87 mg/kg bw/day 
COMMENT 1: Inert 57 active ingredients + drinking water (100ppb); 30% formulation 
===============================================================================
                    Total exposure by population subgroup 
-------------------------------------------------------------------------------

                                                    Total Exposure 
                                         ----------------------------------- 
          Population                         mg/kg             Percent of
           Subgroup                       body wt/day             Rfd
--------------------------------------   -------------       --------------- 
U.S. Population (total)                     0.115748                13.3% 

U.S. Population (spring season)             0.118143                13.6% 
U.S. Population (summer season)             0.117146                13.5% 
U.S. Population (autumn season)             0.113702                13.1% 
U.S. Population (winter season)             0.114059                13.1% 

Northeast region                            0.125718                14.5% 
Midwest region                              0.115129                13.2% 
Southern region                             0.103688                11.9% 
Western region                              0.126614                14.6% 

Hispanics                                   0.121976                14.0% 
Non-hispanic whites                         0.113456                13.0% 
Non-hispanic blacks                         0.111973                12.9% 
Non-hisp/non-white/non-black                0.149214                17.2% 

All infants (< 1 year)                      0.241013                27.7% 
Nursing infants                             0.128652                14.8% 
Non-nursing infants                         0.283670                32.6% 
Children 1-6  yrs                           0.298678                34.3% 
Children 7-12 yrs                           0.144669                16.6% 

Females 13-19 (not preg or nursing)         0.083957                 9.7% 
Females 20+ (not preg or nursing)           0.090416                10.4% 
Females 13-50 yrs                           0.093530                10.8% 
Females 13+ (preg/not nursing)              0.099125                11.4% 
Females 13+ (nursing)                       0.116724                13.4% 

Males 13-19 yrs                             0.089537                10.3% 
Males 20+ yrs                               0.087241                10.0% 
Seniors 55+                                 0.092286                10.6% 

Children 1-2 yrs                            0.375655                43.2% 
Children 3-5 yrs                            0.278347                32.0% 
Children 6-12 yrs                           0.153995                17.7% 
Youth 13-19 yrs                             0.087082                10.0% 
Adults 20-49 yrs                            0.087428                10.0% 
Adults 50+ yrs                              0.092074                10.6% 
Females 13-49 yrs                           0.088018                10.1% 

-------------------------------------------------------------------------------
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D.2. Dietary Exposure and Risk Assessment Input Files 

U.S. Environmental Protection Agency                                 Ver. 2.00 
DEEM-FCID Chronic analysis for INERTS CST 2 (AAAPD)               1994-98 data 
Residue file: C:\Deemfcid\inerts\Inerts_57active_CST2_30%_100ppbH2Orev2.R98 
                                                               Adjust. #2 used 
Analysis Date 05-27-2009             Residue file dated: 05-27-2009/15:50:11/8 
Reference dose (RfD) = 0.87 mg/kg bw/day 
Comment:Inert 57 active ingredients + drinking water (100ppb); 30% formulation 
--------------------------------------------------------------------------------
Food Crop                                       Residue       Adj.Factors      Comment 
EPA Code  Grp  Food Name                          (ppm)
                                                             #1         #2
-------- ---- -------------------------------   ---------- ------     ------   ------- 
95000010 O    Acerola                            2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
18000020 18   Alfalfa, seed                      0.500000   1.000      0.600   glypho 
  Full comment: glyphosate 
14000030 14   Almond                             1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
14000031 14   Almond-babyfood                    1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
14000040 14   Almond, oil                        1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
14000041 14   Almond, oil-babyfood               1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
04010050 4A   Amaranth, leafy                  100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
95000060 O    Amaranth, grain                    5.000000   1.000      0.600   glypho 
  Full comment: glyphosate [wheat] 
11000070 11   Apple, fruit with peel            25.000000   1.000      0.600   captan 
11000080 11   Apple, peeled fruit               25.000000   1.000      0.600   captan 
11000081 11   Apple, peeled fruit-babyfood      25.000000   1.000      0.600   captan 
11000090 11   Apple, dried                      25.000000   8.000      0.600   captan 
11000091 11   Apple, dried-babyfood             25.000000   8.000      0.600   captan 
11000100 11   Apple, juice                      25.000000   1.000      0.600   captan 
11000101 11   Apple, juice-babyfood             25.000000   1.000      0.600   captan 
11000110 11   Apple, sauce                      25.000000   1.000      0.600   captan 
11000111 11   Apple, sauce-babyfood             25.000000   1.000      0.600   captan 
12000120 12   Apricot                           15.000000   1.000      0.600   TM 
12000121 12   Apricot-babyfood                  15.000000   1.000      0.600   TM 
12000130 12   Apricot, dried                    15.000000   6.000      0.600   TM 
12000140 12   Apricot, juice                    15.000000   1.000      0.600   TM 
12000141 12   Apricot, juice-babyfood           15.000000   1.000      0.600   TM 
01030150 1CD  Arrowroot, flour                   1.000000   1.000      0.600   diuron 
  Full comment: diuron (potato transl] 
01030151 1CD  Arrowroot, flour-babyfood          1.000000   1.000      0.600   diuron 
  Full comment: diuron (potato transl] 
95000160 O    Artichoke, globe                   5.000000   1.000      0.600   permet 
  Full comment: permethrin 
01030170 1CD  Artichoke, Jerusalem               1.000000   1.000      0.600   diuron 
  Full comment: diuron (potato transl] 
04010180 4A   Arugula                          100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
95000190 O    Asparagus                         10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95000200 O    Avocado                           25.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al 
09020210 9B   Balsam pear                       15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
95000220 O    Bamboo, shoots                     0.200000   1.000      0.600   glypho 
  Full comment: glyphosate 
95000230 O    Banana                            10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95000231 O    Banana-babyfood                   10.000000   1.000      0.600   carbar 
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  Full comment: carbaryl 
95000240 O    Banana, dried                     10.000000   3.900      0.600   carbar 
  Full comment: carbaryl 
95000241 O    Banana, dried-babyfood            10.000000   3.900      0.600   carbar 
  Full comment: carbaryl 
15000250 15   Barley, pearled barley            20.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15000251 15   Barley, pearled barley-babyfood   20.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15000260 15   Barley, flour                     20.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15000261 15   Barley, flour-babyfood            20.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15000270 15   Barley, bran                      30.000000   1.000      0.600   glypho 
  Full comment: glyphosate for bran 
19010280 19A  Basil, fresh leaves               50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
19010281 19A  Basil, fresh leaves-babyfood      50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
19010290 19A  Basil, dried leaves              260.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
19010291 19A  Basil, dried leaves-babyfood     260.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
06030300 6C   Bean, black, seed                  7.000000   1.000      0.600   maneb 
06020310 6B   Bean, broad, succulent            10.000000   1.000      0.600   maneb; 
  Full comment: maneb;carbaryl (CG 6) 
06030320 6C   Bean, broad, seed                  7.000000   1.000      0.600   maneb 
06020330 6B   Bean, cowpea, succulent           10.000000   1.000      0.600   maneb; 
  Full comment: maneb;carbaryl (CG 6) 
06030340 6C   Bean, cowpea, seed                 5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
06030350 6C   Bean,  great northern, seed        7.000000   1.000      0.600   maneb 
06030360 6C   Bean, kidney, seed                 7.000000   1.000      0.600   maneb 
06020370 6B   Bean, lima, succulent             10.000000   1.000      0.600   maneb; 
  Full comment: maneb;carbaryl (CG 6) 
06030380 6C   Bean, lima, seed                   7.000000   1.000      0.600   maneb 
06030390 6C   Bean, mung, seed                   2.000000   1.000      0.600   triflu 
  Full comment: trifluralin 
06030400 6C   Bean, navy, seed                   7.000000   1.000      0.600   maneb 
06030410 6C   Bean, pink, seed                   7.000000   1.000      0.600   maneb 
06030420 6C   Bean, pinto, seed                  7.000000   1.000      0.600   maneb 
06010430 6A   Bean, snap, succulent              5.000000   1.000      0.600   chloro 
  Full comment: chlorothalonil 
06010431 6A   Bean, snap, succulent-babyfood     5.000000   1.000      0.600   chloro 
  Full comment: chlorothalonil 
21000440 M    Beef, meat                         2.000000   1.000      0.600   endosu 
  Full comment: endosulfuran 
21000441 M    Beef, meat-babyfood                2.000000   1.000      0.600   endosu 
  Full comment: endosulfuran 
21000450 M    Beef, meat, dried                  2.000000   1.920      0.600   endosu 
  Full comment: endosulfuran 
21000460 M    Beef, meat byproducts              1.000000   1.000      0.600   diuron 
21000461 M    Beef, meat byproducts-babyfood     1.000000   1.000      0.600   diuron 
21000470 M    Beef, fat                         13.000000   1.000      0.600   endosu 
  Full comment: endosufuran 
21000471 M    Beef,fat-babyfood                 13.000000   1.000      0.600   endosu 
  Full comment: endosufuran 
21000480 M    Beef, kidney                       4.000000   1.000      0.600   glypho 
  Full comment: glyphosate; 2,4-D 
21000490 M    Beef, liver                        5.000000   1.000      0.600   endosu 
  Full comment: endosulfuran 
21000491 M    Beef, liver-babyfood               5.000000   1.000      0.600   endosu 
  Full comment: endosulfuran 
01010500 1AB  Beet, garden, roots                5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
01010501 1AB  Beet, garden, roots-babyfood       5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
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02000510 2    Beet, garden, tops                50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin (CG 2) 
01010520 1A   Beet, sugar                       15.000000   1.000      0.600   chlorp 
  Full comment: chlorpyrifos 
01010521 1A   Beet, sugar-babyfood              15.000000   1.000      0.600   chlorp 
  Full comment: chlorpyrifos 
01010530 1A   Beet, sugar, molasses             15.000000   1.000      0.600   chlorp 
  Full comment: chlorpyrifos 
01010531 1A   Beet, sugar, molasses-babyfood    15.000000   1.000      0.600   chlorp 
  Full comment: chlorpyrifos 
95000540 O    Belgium endive                   100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
13010550 13A  Blackberry                        40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
13010560 13A  Blackberry, juice                 40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
13010561 13A  Blackberry, juice-babyfood        40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
13020570 13B  Blueberry                         40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
13020571 13B  Blueberry-babyfood                40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
13010580 13A  Boysenberry                       40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
14000590 14   Brazil nut                         1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
95000600 O    Breadfruit                         0.200000   1.000      0.600   glypho 
  Full comment: glyphosate 
05010610 5A   Broccoli                          60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
05010611 5A   Broccoli-babyfood                 60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
05010620 5A   Broccoli, Chinese                 60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
05020630 5B   Broccoli raab                     60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
05010640 5A   Brussels sprouts                  60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
15000650 15   Buckwheat                          0.100000   1.000      0.600   metola 
  Full comment: metolachlor 
15000660 15   Buckwheat, flour                   0.100000   1.000      0.600   metola 
  Full comment: metolachlor 
01010670 1AB  Burdock                           10.000000   1.000      0.600   carbar 
  Full comment: carbaryl (carrot) 
14000680 14   Butternut                          1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
05010690 5A   Cabbage                           60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
05020700 5B   Cabbage, Chinese, bok choy        60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
05010710 5A   Cabbage, Chinese, napa            60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
05010720 5A   Cabbage, Chinese, mustard         60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
95000730 O    Cactus                             0.500000   1.000      0.600   glypho 
  Full comment: glyphosate 
95000740 O    Canistel                           2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
09010750 9A   Cantaloupe                        15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
04020760 4B   Cardoon                          100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
95000770 O    Carob                              0.050000   1.000      0.600   chloro 
  Full comment: chlorothanil 
01010780 1AB  Carrot                            10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
01010781 1AB  Carrot-babyfood                   10.000000   1.000      0.600   carbar 
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  Full comment: carbaryl 
01010790 1AB  Carrot, juice                     10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
09010800 9A   Casaba                            15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
14000810 14   Cashew                             1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
01030820 1CD  Cassava                            1.000000   1.000      0.600   diuron 
  Full comment: diuron [potato transl] 
01030821 1CD  Cassava-babyfood                   1.000000   1.000      0.600   diuron 
  Full comment: diuron [potato transl] 
05010830 5A   Cauliflower                       60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
01010840 1AB  Celeriac                          10.000000   1.000      0.600   carbar 
  Full comment: carbaryl (carrot) 
04020850 4B   Celery                           100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
04020851 4B   Celery-babyfood                  100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
04020860 4B   Celery, juice                    100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
04020870 4B   Celtuce                          100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
09020880 9B   Chayote, fruit                    15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
95000890 O    Cherimoya                          2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
12000900 12   Cherry                            50.000000   1.000      0.600   captan 
12000901 12   Cherry-babyfood                   50.000000   1.000      0.600   captan 
12000910 12   Cherry, juice                     50.000000   1.000      0.600   captan 
12000911 12   Cherry, juice-babyfood            50.000000   1.000      0.600   captan 
14000920 14   Chestnut                           1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
40000930 P    Chicken, meat                      5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
40000931 P    Chicken, meat-babyfood             5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
40000940 P    Chicken, liver                     5.000000   1.000      0.600   iprodi 
  Full comment: iprodione 
40000950 P    Chicken, meat byproducts           1.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
40000951 P    Chicken, meat byproducts-babyfoo   1.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
40000960 P    Chicken, fat                       5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
40000961 P    Chicken, fat-babyfood              5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
40000970 P    Chicken, skin                      5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
40000971 P    Chicken, skin-babyfood             5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
06030980 6C   Chickpea, seed                     7.000000   1.000      0.600   maneb 
06030981 6C   Chickpea, seed-babyfood            7.000000   1.000      0.600   maneb 
06030990 6C   Chickpea, flour                    7.000000   1.000      0.600   maneb 
01011000 1AB  Chicory, roots                    10.000000   1.000      0.600   carbar 
  Full comment: carbaryl [carrot] 
02001010 2    Chicory, tops                     50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin (CG 2) 
09021020 9B   Chinese waxgourd                  15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
19011030 19A  Chive 
                110-Uncooked; Fresh or N/S; Cook Meth N/S 
                                                50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [herbs] 
                210-Cooked; Fresh or N/S; Cook Meth N/S 
                                                50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [herbs] 
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                211-Cooked; Fresh or N/S; Baked 50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [herbs] 
                212-Cooked; Fresh or N/S; Boiled 
                                                50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [herbs] 
                213-Cooked; Fresh or N/S; Fried 50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [herbs] 
                221-Cooked; Frozen; Baked       50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [herbs] 
                240-Cooked; Canned; Cook Meth N/S 
                                                50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [herbs] 
                242-Cooked; Canned; Boiled      50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [herbs] 
04011040 4A   Chrysanthemum, garland           100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
19021050 19B  Cinnamon                          38.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [spice] 
19021051 19B  Cinnamon-babyfood                 38.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [spice] 
10001060 10   Citrus citron                     10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10001070 10   Citrus hybrids                    10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10001080 10   Citrus, oil                       10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
95001090 O    Cocoa bean, chocolate              0.050000   1.000      0.600   chloro 
  Full comment: chlorothalonil 
95001100 O    Cocoa bean, powder                 0.050000   1.000      0.600   chloro 
  Full comment: chlorothalonil 
95001110 O    Coconut, meat                      0.100000   1.000      0.600   glypho 
  Full comment: glyphosate 
95001111 O    Coconut- meat-babyfood             0.100000   1.000      0.600   glypho 
  Full comment: glyphosate 
95001120 O    Coconut, dried                     0.100000   2.100      0.600   glypho 
  Full comment: glyphosate 
95001130 O    Coconut, milk                      0.100000   1.000      0.600   glypho 
  Full comment: glyphosate 
95001140 O    Coconut, oil                       0.100000   1.000      0.600   glypho 
  Full comment: glyphosate 
95001141 O    Coconut, oil-babyfood              0.100000   1.000      0.600   glypho 
  Full comment: glyphosate 
95001150 O    Coffee, roasted bean               1.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
95001160 O    Coffee, instant                    1.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
05021170 5B   Collards                          60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
19011180 19A  Coriander, leaves                 30.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
19011181 19A  Coriander, leaves-babyfood        30.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
19021190 19B  Coriander, seed                   38.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [spice] 
19021191 19B  Coriander, seed-babyfood          38.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [spice] 
15001200 15   Corn, field, flour                 0.150000   1.000      0.600   lambda 
  Full comment: lambda-cyhalothrin 
15001201 15   Corn, field, flour-babyfood        0.150000   1.000      0.600   lambda 
  Full comment: lambda-cyhalothrin 
15001210 15   Corn, field, meal                  1.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15001211 15   Corn, field, meal-babyfood         1.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15001220 15   Corn, field, bran                  1.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15001230 15   Corn, field, starch                1.000000   1.000      0.600   glypho 
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  Full comment: glyphosate 
15001231 15   Corn, field, starch-babyfood       1.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15001240 15   Corn, field, syrup                 1.000000   1.500      0.600   glypho 
  Full comment: glyphosate 
15001241 15   Corn, field, syrup-babyfood        1.000000   1.500      0.600   glypho 
  Full comment: glyphosate 
15001250 15   Corn, field, oil                   3.000000   1.000      0.600   chloro 
  Full comment: chloropyrifos 
15001251 15   Corn, field, oil-babyfood          3.000000   1.000      0.600   chloro 
  Full comment: chloropyrifos 
15001260 15   Corn, pop                          0.500000   1.000      0.600   mancoz 
  Full comment: mancozeb 
15001270 15   Corn, sweet                        5.000000   1.000      0.600   maneb; 
  Full comment: maneb;carbaryl 
15001271 15   Corn, sweet-babyfood               5.000000   1.000      0.600   maneb; 
  Full comment: maneb;carbaryl 
95001280 O    Cottonseed, oil                   35.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
95001281 O    Cottonseed, oil-babyfood          35.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
11001290 11   Crabapple                         20.000000   1.000      0.600   phosme 
  Full comment: phosmet 
95001300 O    Cranberry                         10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95001301 O    Cranberry-babyfood                10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95001310 O    Cranberry, dried                  10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95001320 O    Cranberry, juice                  10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95001321 O    Cranberry, juice-babyfood         10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
04011330 4A   Cress, garden                    100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
04011340 4A   Cress, upland                    100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
09021350 9B   Cucumber                          15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
13021360 13B  Currant                           40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
13021370 13B  Currant, dried                    40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
04011380 4A   Dandelion, leaves                100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
01031390 1CD  Dasheen, corm                      1.000000   1.000      0.600   diuron 
  Full comment: diuron [potato transl] 
02001400 2    Dasheen, leaves                   50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin (CG 2) 
95001410 O    Date                               0.200000   1.000      0.600   glypho 
  Full comment: glyphosate 
13011420 13A  Dewberry                          40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
19021430 19B  Dill, seed                        38.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [spice] 
19011440 19A  Dillweed                          50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [herb] 
70001450 P    Egg, whole                         1.500000   1.000      0.600   iprodi 
  Full comment: iprodione 
70001451 P    Egg, whole-babyfood                1.500000   1.000      0.600   iprodi 
  Full comment: iprodione 
70001460 P    Egg, white                         1.500000   1.000      0.600   iprodi 
  Full comment: iprodione 
70001461 P    Egg, white (solids)-babyfood       1.500000   1.000      0.600   iprodi 
  Full comment: iprodione 
70001470 P    Egg, yolk                          1.500000   1.000      0.600   iprodi 
  Full comment: iprodione 
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70001471 P    Egg, yolk-babyfood                 1.500000   1.000      0.600   iprodi 
  Full comment: iprodione 
08001480 8    Eggplant                          10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
13021490 13B  Elderberry                        40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
04011500 4A   Endive                           100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
95001510 O    Feijoa                             2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
04021520 4B   Fennel, Florence                 100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
95001530 O    Fig                                7.000000   1.000      0.600   maneb 
95001540 O    Fig, dried                         7.000000   1.000      0.600   maneb 
14001550 14   Filbert                            1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
14001560 14   Filbert, oil                       1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
80001570 F    Fish-freshwater finfish            2.000000   1.000      0.600   diuron 
  Full comment: diuron [catfish] 
80001580 F    Fish-freshwater finfish, farm ra   2.000000   1.000      0.600   diuron 
80001590 F    Fish-saltwater finfish, tuna       2.000000   1.000      0.600   diuron 
  Full comment: diuron [catfish] 
80001600 F    Fish-saltwater finfish, other      2.000000   1.000      0.600   diuron 
  Full comment: diuron [catfish] 
80001610 F    Fish-shellfish, crustacean         3.000000   1.000      0.600   glypho 
  Full comment: glyphosate [shellfish] 
80001620 F    Fish-shellfish, mollusc            3.000000   1.000      0.600   glypho 
  Full comment: glyphosate [shellfish] 
20001630 20   Flaxseed, oil                      5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
03001640 3    Garlic                             0.200000   1.000      0.600   glypho 
  Full comment: glyphosate (CG 3) 
03001650 3    Garlic, dried                      0.200000   1.000      0.600   glypho 
  Full comment: glyphosate (CG 3) 
03001651 3    Garlic, dried-babyfood             0.200000   1.000      0.600   glypho 
  Full comment: glyphosate (CG 3) 
01031660 1CD  Ginger                             0.200000   1.000      0.600   glypho 
  Full comment: glyphosate 
01031661 1CD  Ginger-babyfood                    0.200000   1.000      0.600   glypho 
  Full comment: glyphosate 
01031670 1CD  Ginger, dried                      0.200000   1.000      0.600   glypho 
  Full comment: glyphosate 
01011680 1AB  Ginseng, dried                     4.000000   1.000      0.600   iprodi 
  Full comment: iprodione 
23001690 M    Goat, meat                         2.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
23001700 M    Goat, meat byproducts              1.000000   1.000      0.600   diuron 
  Full comment: diuron; propanil 
23001710 M    Goat, fat                         13.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
23001720 M    Goat, kidney                       4.000000   1.000      0.600   endosu 
  Full comment: endosulfan; 2,4-D 
23001730 M    Goat, liver                        5.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
13021740 13B  Gooseberry                        40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
95001750 O    Grape                             25.000000   1.000      0.600   captan 
95001760 O    Grape, juice                      25.000000   1.000      0.600   captan 
95001761 O    Grape, juice-babyfood             25.000000   1.000      0.600   captan 
95001770 O    Grape, leaves                     25.000000   1.000      0.600   captan 
95001780 O    Grape, raisin                     25.000000   1.000      0.600   captan 
95001790 O    Grape, wine and sherry            25.000000   1.000      0.600   captan 
10001800 10   Grapefruit                        10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10001810 10   Grapefruit, juice                 10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
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06031820 6C   Guar, seed                         7.000000   1.000      0.600   maneb 
06031821 6C   Guar, seed-babyfood                7.000000   1.000      0.600   maneb 
95001830 O    Guava                              2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
95001831 O    Guava-babyfood                     2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
19011840 19A  Herbs, other 
                110-Uncooked; Fresh or N/S; Cook Meth N/S 
                                                50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                150-Uncooked; Cured etc; Cook Meth N/S 
                                                50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                210-Cooked; Fresh or N/S; Cook Meth N/S 
                                                50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                211-Cooked; Fresh or N/S; Baked 50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                212-Cooked; Fresh or N/S; Boiled 
                                                50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                213-Cooked; Fresh or N/S; Fried 50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                215-Cooked; Fresh or N/S; Boiled/baked 
                                                50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                221-Cooked; Frozen; Baked       50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                230-Cooked; Dried; Cook Meth N/S 
                                               260.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                232-Cooked; Dried; Boiled      260.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                233-Cooked; Dried; Fried       260.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                240-Cooked; Canned; Cook Meth N/S 
                                               260.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                242-Cooked; Canned; Boiled     260.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                250-Cooked; Cured etc; Cook Meth N/S 
                                               260.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                252-Cooked; Cured etc; Boiled  260.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
                253-Cooked; Cured etc; Fried   260.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
19011841 19A  Herbs, other-babyfood             50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
14001850 14   Hickory nut                        1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
95001860 O    Honey                             30.000000   1.000      0.600   glypho 
  Full comment: glyphosate[sugarcane mol trans] 
95001861 O    Honey-babyfood                    30.000000   1.000      0.600   glypho 
  Full comment: glyphosate[sugarcane mol trans] 
09011870 9A   Honeydew melon                    15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
95001880 O    Hop                                1.000000   1.000      0.600   methyl 
  Full comment: methyl parathion 
24001890 M    Horse, meat                        2.000000   1.000      0.600   endosu 
  Full comment: endosulfuran 
01011900 1AB  Horseradish                        5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
13021910 13B  Huckleberry                       40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
95001920 O    Jaboticaba                         2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
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95001930 O    Jackfruit                          2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
05021940 5B   Kale                              60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
95001950 O    Kiwifruit                         25.000000   1.000      0.600   phosme 
  Full comment: phosmet 
05011960 5A   Kohlrabi                          60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
10001970 10   Kumquat                           10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
03001980 3    Leek                               3.000000   1.000      0.600   methom 
  Full comment: methomyl 
10001990 10   Lemon                             10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002000 10   Lemon, juice                      10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002001 10   Lemon, juice-babyfood             10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002010 10   Lemon, peel                       10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
19012020 19A  Lemongrass                        50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [herb] 
06032030 6C   Lentil, seed                      10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
04012040 4A   Lettuce, head                    100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
04012050 4A   Lettuce, leaf                    100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
10002060 10   Lime                              10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002070 10   Lime, juice                       10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002071 10   Lime, juice-babyfood              10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
13012080 13A  Loganberry                        40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
95002090 O    Longan                             3.000000   1.000      0.600   imidac 
  Full comment: imidacloprid 
11002100 11   Loquat                             2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
95002110 O    Lychee                             3.000000   1.000      0.600   imidac 
  Full comment: imidacloprid 
95002120 O    Lychee, dried                      3.000000   1.850      0.600   imidac 
  Full comment: imidacloprid 
14002130 14   Macadamia nut                      1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
95002140 O    Mamey apple                        0.200000   1.000      0.600   glypho 
  Full comment: glyphosate 
95002150 O    Mango                              2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
95002151 O    Mango-babyfood                     2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
95002160 O    Mango, dried                       2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
95002170 O    Mango, juice                       2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
95002171 O    Mango, juice-babyfood              2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
95002180 O    Maple, sugar                      15.000000   1.000      0.600   chlorp 
  Full comment: chlorpyrifos [sugarbeet] 
95002190 O    Maple syrup                       15.000000   1.000      0.600   chlorp 
  Full comment: chlorpyrifos [sugarbeet] 
19012200 19A  Marjoram                          50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [herb] 
19012201 19A  Marjoram-babyfood                 50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [herb] 
28002210 M    Meat, game                         2.000000   1.000      0.600   endosu 
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  Full comment: endosulfan 
27002220 D    Milk, fat                          2.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
27002221 D    Milk, fat - baby food/infant for   2.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
27012230 D    Milk, nonfat solids                0.500000   1.000      0.600   iprodi 
  Full comment: iprodione 
27012231 D    Milk, nonfat solids-baby food/in   0.500000   1.000      0.600   iprodi 
  Full comment: iprodione 
27022240 D    Milk, water                        0.500000   1.000      0.600   iprodi 
  Full comment: iprodione 
27022241 D    Milk, water-babyfood/infant form   0.500000   1.000      0.600   iprodi 
  Full comment: iprodione 
27032251 D    Milk, sugar (lactose)-baby food/   0.500000   1.000      0.600   iprodi 
  Full comment: iprodione 
15002260 15   Millet, grain                      2.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95002270 O    Mulberry                          40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al [blueberry] 
95002280 O    Mushroom                           5.000000   1.000      0.600   permet 
  Full comment: permethrin 
05022290 5B   Mustard greens                    60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
12002300 12   Nectarine                         25.000000   1.000      0.600   captan 
15002310 15   Oat, bran                         20.000000   1.000      0.600   mancoz 
  Full comment: mancozeb 
15002320 15   Oat, flour                        20.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15002321 15   Oat, flour-babyfood               20.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15002330 15   Oat, groats/rolled oats           20.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15002331 15   Oat, groats/rolled oats-babyfood  20.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
08002340 8    Okra                              10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95002350 O    Olive                             10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95002360 O    Olive, oil                        10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
03002370 3    Onion, dry bulb                    7.000000   1.000      0.600   maneb; 
  Full comment: maneb; ziram 
03002371 3    Onion, dry bulb-babyfood           7.000000   1.000      0.600   maneb; 
  Full comment: maneb; ziram 
03002380 3    Onion, dry bulb, dried             7.000000   9.000      0.600   maneb; 
  Full comment: maneb; ziram 
03002381 3    Onion, dry bulb, dried-babyfood    7.000000   9.000      0.600   maneb; 
  Full comment: maneb; ziram 
03002390 3    Onion, green                      10.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al 
10002400 10   Orange                            10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002410 10   Orange, juice                     10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002411 10   Orange, juice-babyfood            10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
10002420 10   Orange, peel                      10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
95002430 O    Palm heart, leaves                 0.200000   1.000      0.600   glypho 
  Full comment: glyphosate 
95002440 O    Palm, oil                          0.100000   1.000      0.600   glypho 
  Full comment: glyphosate 
95002441 O    Palm, oil-babyfood                 0.100000   1.000      0.600   glypho 
  Full comment: glyphosate 
95002450 O    Papaya                            15.000000   1.000      0.600   chloro 
  Full comment: chlorothanil 
95002451 O    Papaya-babyfood                   15.000000   1.000      0.600   chloro 
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  Full comment: chlorothanil 
95002460 O    Papaya, dried                     15.000000   1.800      0.600   chloro 
  Full comment: chlorothanil 
95002470 O    Papaya, juice                     15.000000   1.000      0.600   chloro 
  Full comment: chlorothanil 
04012480 4A   Parsley, leaves                  100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
19012490 19A  Parsley, dried leaves             12.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
19012491 19A  Parsley, dried leaves-babyfood    12.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
01012500 1AB  Parsley, turnip rooted             2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
01012510 1AB  Parsnip                            5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
01012511 1AB  Parsnip-babyfood                   5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95002520 O    Passionfruit                       3.000000   1.000      0.600   chloro 
  Full comment: chlorothanil 
95002521 O    Passionfruit-babyfood              3.000000   1.000      0.600   chloro 
  Full comment: chlorothanil 
95002530 O    Passionfruit, juice                3.000000   1.000      0.600   chloro 
  Full comment: chlorothanil 
95002531 O    Passionfruit, juice-babyfood       3.000000   1.000      0.600   chloro 
  Full comment: chlorothanil 
95002540 O    Pawpaw                             2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
06022550 6B   Pea, succulent                    10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
06022551 6B   Pea, succulent-babyfood           10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
06032560 6C   Pea, dry                           8.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
06032561 6C   Pea, dry-babyfood                  8.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
06012570 6A   Pea, edible podded, succulent      3.000000   1.000      0.600   bentaz 
  Full comment: bentazon 
06032580 6C   Pea, pigeon, seed                  8.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
06022590 6B   Pea, pigeon, succulent            10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
12002600 12   Peach                             15.000000   1.000      0.600   captan 
12002601 12   Peach-babyfood                    15.000000   1.000      0.600   captan 
12002610 12   Peach, dried                      15.000000   7.000      0.600   captan 
12002611 12   Peach, dried-babyfood             15.000000   7.000      0.600   captan 
12002620 12   Peach, juice                      15.000000   1.000      0.600   captan 
12002621 12   Peach, juice-babyfood             15.000000   1.000      0.600   captan 
95002630 O    Peanut                             5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95002640 O    Peanut, butter                     5.000000   1.890      0.600   carbar 
  Full comment: carbaryl 
95002650 O    Peanut, oil                        0.600000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
11002660 11   Pear                              25.000000   1.000      0.600   captan 
11002661 11   Pear-babyfood                     25.000000   1.000      0.600   captan 
11002670 11   Pear, dried                       25.000000   6.250      0.600   captan 
11002680 11   Pear, juice                       25.000000   1.000      0.600   captan 
11002681 11   Pear, juice-babyfood              25.000000   1.000      0.600   captan 
14002690 14   Pecan                              1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
08002700 8    Pepper, bell                      10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
08002701 8    Pepper, bell-babyfood             10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
08002710 8    Pepper, bell, dried               10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
08002711 8    Pepper, bell, dried-babyfood      10.000000   1.000      0.600   carbar 
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  Full comment: carbaryl 
08002720 8    Pepper, nonbell                   10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
08002721 8    Pepper, nonbell-babyfood          10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
08002730 8    Pepper, nonbell, dried            10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
19022740 19B  Pepper, black and white           38.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [spice] 
19022741 19B  Pepper, black and white-babyfood  38.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [spice] 
95002750 O    Peppermint                       200.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
95002760 O    Peppermint, oil                  200.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
95002770 O    Persimmon                          3.000000   1.000      0.600   imidac 
  Full comment: imidacloprid 
95002780 O    Pine nut                           1.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
95002790 O    Pineapple                          2.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95002791 O    Pineapple-babyfood                 2.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95002800 O    Pineapple, dried                   2.000000   5.000      0.600   carbar 
  Full comment: carbaryl 
95002810 O    Pineapple, juice                   2.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95002811 O    Pineapple, juice-babyfood          2.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
14002820 14   Pistachio                          1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
95002830 O    Plantain                          10.000000   1.000      0.600   carbar 
  Full comment: carbaryl [banana] 
95002840 O    Plantain, dried                   10.000000   3.900      0.600   carbar 
  Full comment: carbaryl [banana] 
12002850 12   Plum                              10.000000   1.000      0.600   captan 
  Full comment: captan;carbaryl 
12002851 12   Plum-babyfood                     10.000000   1.000      0.600   captan 
  Full comment: captan;carbaryl 
12002860 12   Plum, prune, fresh                10.000000   1.000      0.600   captan 
  Full comment: captan;carbaryl 
12002861 12   Plum, prune, fresh-babyfood       10.000000   1.000      0.600   captan 
  Full comment: captan;carbaryl 
12002870 12   Plum, prune, dried                10.000000   1.000      0.600   captan 
  Full comment: captan;carbaryl 
12002871 12   Plum, prune, dried-babyfood       10.000000   1.000      0.600   captan 
  Full comment: captan;carbaryl 
12002880 12   Plum, prune, juice                10.000000   1.000      0.600   captan 
  Full comment: captan;carbaryl 
12002881 12   Plum, prune, juice-babyfood       10.000000   1.000      0.600   captan 
  Full comment: captan;carbaryl 
95002890 O    Pomegranate                        0.900000   1.000      0.600   imidac 
  Full comment: imidacloprid 
25002900 M    Pork, meat                         2.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
25002901 M    Pork, meat-babyfood                2.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
25002910 M    Pork, skin                        13.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
25002920 M    Pork, meat byproducts              1.000000   1.000      0.600   diuron 
25002921 M    Pork, meat byproducts-babyfood     1.000000   1.000      0.600   diuron 
25002930 M    Pork, fat                         13.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
25002931 M    Pork, fat-babyfood                13.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
25002940 M    Pork, kidney                       4.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
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25002950 M    Pork, liver                        5.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
01032960 1C   Potato, chips                      1.000000   1.000      0.600   imidac 
  Full comment: imidacloprid 
01032970 1C   Potato, dry (granules/ flakes)     1.000000   6.500      0.600   diuron 
01032971 1C   Potato, dry (granules/ flakes)-b   1.000000   6.500      0.600   diuron 
01032980 1C   Potato, flour                      1.000000   1.000      0.600   diuron 
01032981 1C   Potato, flour-babyfood             1.000000   1.000      0.600   diuron 
01032990 1C   Potato, tuber, w/peel              1.000000   1.000      0.600   diuron 
01032991 1C   Potato, tuber, w/peel-babyfood     1.000000   1.000      0.600   diuron 
01033000 1C   Potato, tuber, w/o peel            1.000000   1.000      0.600   diuron 
01033001 1C   Potato, tuber, w/o peel-babyfood   1.000000   1.000      0.600   diuron 
60003010 P    Poultry, other, meat               5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
60003020 P    Poultry, other, liver              5.000000   1.000      0.600   iprodi 
  Full comment: iprodione 
60003030 P    Poultry, other, meat byproducts    1.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
60003040 P    Poultry, other, fat                5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
60003050 P    Poultry, other, skin               5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95003060 O    Psyllium, seed                    10.000000   1.000      0.600   propan 
  Full comment: propanil [rice] 
10003070 10   Pummelo                           10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
09023080 9B   Pumpkin                           15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
09023090 9B   Pumpkin, seed                     15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
11003100 11   Quince                            10.000000   1.000      0.600   mancoz 
  Full comment: mancozeb 
95003110 O    Quinoa, grain                      5.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
29003120 M    Rabbit, meat                       2.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
04013130 4A   Radicchio                        100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
01013140 1AB  Radish, roots                      5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
02003150 2    Radish, tops                      50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin (CG 2) 
01013160 1AB  Radish, Oriental, roots            5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
02003170 2    Radish, Oriental, tops            50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin (CG 2) 
05023180 5B   Rape greens                       60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
20003190 20   Rapeseed, oil                     10.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
20003191 20   Rapeseed, oil-babyfood            10.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
13013200 13A  Raspberry                         40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
13013201 13A  Raspberry-babyfood                40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
13013210 13A  Raspberry, juice                  40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
13013211 13A  Raspberry, juice-babyfood         40.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al (berries) 
04023220 4B   Rhubarb                          100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
15003230 15   Rice, white                       10.000000   1.000      0.600   propan 
  Full comment: propanil 
15003231 15   Rice, white-babyfood              10.000000   1.000      0.600   propan 
  Full comment: propanil 
15003240 15   Rice, brown                       10.000000   1.000      0.600   propan 
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  Full comment: propanil 
15003241 15   Rice, brown-babyfood              10.000000   1.000      0.600   propan 
  Full comment: propanil 
15003250 15   Rice, flour                       10.000000   1.000      0.600   propan 
  Full comment: propanil 
15003251 15   Rice, flour-babyfood              10.000000   1.000      0.600   propan 
  Full comment: propanil 
15003260 15   Rice, bran                        40.000000   1.000      0.600   propan 
  Full comment: propanil 
15003261 15   Rice, bran-babyfood               40.000000   1.000      0.600   propan 
  Full comment: propanil 
01013270 1AB  Rutabaga                           5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
15003280 15   Rye, grain                         5.000000   1.000      0.600   mancoz 
  Full comment: mancozeb 
15003290 15   Rye, flour                         5.000000   1.000      0.600   mancoz 
  Full comment: mancozeb 
20003300 20   Safflower, oil                    85.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
20003301 20   Safflower, oil-babyfood           85.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
01013310 1AB  Salsify, roots                     5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
02003320 2    Salsify, tops                     50.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin (CG 2) 
95003330 O    Sapote, Mamey                      2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
19013340 19A  Savory                            38.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [spice] 
95003350 O    Seaweed                           60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
95003351 O    Seaweed-babyfood                  60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
95003360 O    Sesame, seed                       0.100000   1.000      0.600   glypho 
  Full comment: glyphosate 
95003361 O    Sesame, seed-babyfood              0.100000   1.000      0.600   glypho 
  Full comment: glyphosate 
95003370 O    Sesame, oil                        0.100000   1.000      0.600   glypho 
  Full comment: glyphosate 
95003371 O    Sesame, oil-babyfood               0.100000   1.000      0.600   glypho 
  Full comment: glyphosate 
03003380 3    Shallot                            0.200000   1.000      0.600   pendim 
  Full comment: pendimethalin 
26003390 M    Sheep, meat                        2.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
26003391 M    Sheep, meat-babyfood               2.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
26003400 M    Sheep, meat byproducts             5.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
26003410 M    Sheep, fat                        13.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
26003411 M    Sheep, fat-babyfood               13.000000   1.000      0.600   endosu 
  Full comment: endosulfan 
26003420 M    Sheep, kidney                      4.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
26003430 M    Sheep, liver                       5.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15003440 15   Sorghum, grain                    15.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15003450 15   Sorghum, syrup                    15.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
95003460 O    Soursop                            2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
06003470 6    Soybean, seed                     20.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
06003480 6    Soybean, flour                     5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
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06003481 6    Soybean, flour-babyfood            5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
06003490 6    Soybean, soy milk                  5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
06003491 6    Soybean, soy milk-babyfood or in   5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
06003500 6    Soybean, oil                       0.300000   1.000      0.600   bifent 
  Full comment: bifenthrin 
06003501 6    Soybean, oil-babyfood              0.300000   1.000      0.600   bifent 
  Full comment: bifenthrin 
95003510 O    Spanish lime                       3.000000   1.000      0.600   imidac 
  Full comment: imidacloprid 
95003520 O    Spearmint                        200.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
95003530 O    Spearmint, oil                   200.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
19023540 19B  Spices, other                     38.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [spice] 
19023541 19B  Spices, other-babyfood            38.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin [spice] 
04013550 4A   Spinach                          100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
04013551 4A   Spinach-babyfood                 100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
09023560 9B   Squash, summer                    15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
09023561 9B   Squash, summer-babyfood           15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
09023570 9B   Squash, winter                    15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
09023571 9B   Squash, winter-babyfood           15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
95003580 O    Starfruit                          2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
95003590 O    Strawberry                        75.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al 
95003591 O    Strawberry-babyfood               75.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al 
95003600 O    Strawberry, juice                 75.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al 
95003601 O    Strawberry, juice-babyfood        75.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al 
95003610 O    Sugar apple                        2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
95003620 O    Sugarcane, sugar                   2.000000   1.000      0.600   glypho 
  Full comment: glyphosate;2,4-D 
95003621 O    Sugarcane, sugar-babyfood          2.000000   1.000      0.600   glypho 
  Full comment: glyphosate;2,4-D 
95003630 O    Sugarcane, molasses               30.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
95003631 O    Sugarcane, molasses-babyfood      30.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
20003640 20   Sunflower, seed                    2.500000   1.000      0.600   alachl 
  Full comment: alachlor 
20003650 20   Sunflower, oil                     0.300000   1.000      0.600   lambda 
  Full comment: lambda-cyhalothrin 
20003651 20   Sunflower, oil-babyfood            0.300000   1.000      0.600   lambda 
  Full comment: lambda-cyhalothrin 
01033660 1CD  Sweet potato                      10.000000   1.000      0.600   phosme 
  Full comment: phosmet 
01033661 1CD  Sweet potato-babyfood             10.000000   1.000      0.600   phosme 
  Full comment: phosmet 
04023670 4B   Swiss chard                      100.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 4) 
95003680 O    Tamarind                           2.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
10003690 10   Tangerine                         10.000000   1.000      0.600   azoxys 
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  Full comment: azoxystrobin ( citrus CG) 
10003700 10   Tangerine, juice                  10.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin ( citrus CG) 
01033710 1CD  Tanier, corm                       1.000000   1.000      0.600   diuron 
  Full comment: diuron [potato transl] 
95003720 O    Tea, dried                        10.000000   1.000      0.600   propar 
  Full comment: propargite 
95003730 O    Tea, instant                       7.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
08003740 8    Tomatillo                         10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
08003750 8    Tomato                            10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
08003751 8    Tomato-babyfood                   10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
08003760 8    Tomato, paste                      6.000000   1.000      0.600   imidac 
  Full comment: imidacloprid 
08003761 8    Tomato, paste-babyfood             6.000000   1.000      0.600   imidac 
  Full comment: imidacloprid 
08003770 8    Tomato, puree                      3.000000   1.000      0.600   imidac 
  Full comment: imidacloprid 
08003771 8    Tomato, puree-babyfood             3.000000   1.000      0.600   imidac 
  Full comment: imidacloprid 
08003780 8    Tomato, dried                     10.000000  14.300      0.600   carbar 
  Full comment: carbaryl 
08003781 8    Tomato, dried-babyfood            10.000000  14.300      0.600   carbar 
  Full comment: carbaryl 
08003790 8    Tomato, juice                     10.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
95003800 O    Tomato, Tree                      10.000000   1.000      0.600   carbar 
  Full comment: carbaryl [tomato] 
15003810 15   Triticale, flour                   5.000000   1.000      0.600   glypho 
  Full comment: glyphosate [wheat transl] 
15003811 15   Triticale, flour-babyfood          5.000000   1.000      0.600   glypho 
  Full comment: glyphosate [wheat transl] 
50003820 P    Turkey, meat                       5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
50003821 P    Turkey, meat-babyfood              5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
50003830 P    Turkey, liver                      5.000000   1.000      0.600   iprodi 
  Full comment: iprodione 
50003831 P    Turkey, liver-babyfood             5.000000   1.000      0.600   iprodi 
  Full comment: iprodione 
50003840 P    Turkey, meat byproducts            1.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
50003841 P    Turkey, meat byproducts-babyfood   1.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
50003850 P    Turkey, fat                        5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
50003851 P    Turkey, fat-babyfood               5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
50003860 P    Turkey, skin                       5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
50003861 P    Turkey, skin-babyfood              5.000000   1.000      0.600   carbar 
  Full comment: carbaryl 
01033870 1CD  Turmeric                           1.000000   1.000      0.600   diuron 
  Full comment: diuron [potato transl] 
01013880 1AB  Turnip, roots                     15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-al 
05023890 5B   Turnip, greens                    60.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (CG 5) 
95003900 O    Vinegar                           25.000000   1.000      0.600   captan 
  Full comment: captan [apple] 
14003910 14   Walnut                             1.000000   1.000      0.600   glypho 
  Full comment: glyphosate (tree nut) 
86010000 O    Water, direct, all sources         0.100000   1.000      1.000   defaul 
  Full comment: default 100 ppb 
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86020000 O    Water, indirect, all sources       0.100000   1.000      1.000   defaul 
  Full comment: default 100 ppb 
95003970 O    Water chestnut                     1.000000   1.000      0.600   carbar 
  Full comment: carbaryl [pecan] 
95003980 O    Watercress                         6.000000   1.000      0.600   methom 
  Full comment: methomyl 
09013990 9A   Watermelon                        15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
09014000 9A   Watermelon, juice                 15.000000   1.000      0.600   fosety 
  Full comment: fosetyl-Al (curcurbits) 
15004010 15   Wheat, grain                       5.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15004011 15   Wheat, grain-babyfood              5.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15004020 15   Wheat, flour                       5.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15004021 15   Wheat, flour-babyfood              5.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15004030 15   Wheat, germ                        5.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15004040 15   Wheat, bran                       20.000000   1.000      0.600   glypho 
  Full comment: glyphosate 
15004050 15   Wild rice                          5.000000   1.000      0.600   azoxys 
  Full comment: azoxystrobin 
01034060 1CD  Yam, true                         10.000000   1.000      0.600   phosme 
  Full comment: phosmet 
01034070 1CD  Yam bean                          10.000000   1.000      0.600   phosme 
  Full comment: phosmet 
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1.0 Executive Summary 
 
The Joint Inert Task Force (JITF) Cluster Support Team Number 1 (CST 1) has submitted a 
petition proposing to establish exemptions from the requirement of a tolerance under 40 CFR 
§180.910, §180.930, §180.940 and §180.960 for inert ingredients know as the “alkyl alcohol 
alkoxylates” (AAAs).  The requested exemptions from the requirement of a tolerance would 
permit use of the smaller carbon chain inert ingredients in this grouping in pesticide products 
applied pre- and post-harvest, applied to livestock and used in antimicrobial formulations.  
Additionally, the larger inert ingredients in this grouping, which met the definition of a polymer 
in 40CFR §723.250 would be permitted for use in all pesticide formulations, including 
antimicrobial formulations.  HED notes that review of inert polymers is the purview of the 
Registration Divison (RD); therefore HED defers to RD as to the appropriateness of the proposed 
exemption from the requirement of a tolerance under §180.960.  The remaining exemptions 
under §180.910, §180.930, and §180.940 are addressed by this risk assessment. 
 
The toxicology database is adequate to assess risk for this group of compounds when used as 
inert ingredients in pesticide formulations.  The AAA inert ingredients are not acutely toxic by 
the oral and dermal routes of exposure under normal use conditions; however, concentrated 
materials are generally moderate to severe eye and skin irritants and may be skin sensitizers.  
Following subchronic exposure to rats and dogs, decreases in body weight and food consumption 
were observed, but no specific target organ toxicity or neurotoxicity was seen.  No effects were 
detected in a functional observational battery (FOB) or motor activity assessment of the adult 
animals.  No susceptibility was demonstrated in the offspring in the OECD Test Guideline 416, 
421 and 422 studies with the AAAs following prenatal and post-natal exposure. 
 
Reproductive toxicity was not observed in the OECD Test Guideline 416, 421 and 422 studies 
with the AAA surfactants; however, at the highest dose tested,  microscopic changes in the testes 
and epididymides were observed in a few adult males in the OECD 421 study.  
Developmental/offspring toxicity was observed in this study also, as evidenced by decreased 
litter size and increased postimplantation loss.  There is no evidence of mutagenciity in the Ames 
assay (bacterial strains).  Further, there are no carcinogenicity concerns based on structure 
activity modeling.  The points of departure (PoDs) for risk assessment for chronic dietary, 
incidental oral, dermal and inhalation exposure were taken from this OECD 421 
reproduction/developmental toxicity screening tests in rats and are based on decreased litter size, 
increased postimplantation loss, and microscopic changes of the testes and epididymides 
(testicular atrophy, increased intraluminal exfoliated spermatogenic cells in epididymides, and 
dilated seminiferous tubules). 
 
Sufficient data were provided on the chemical identity of the AAAs; however, limited data are 
available on the metabolism and environmental degradation of these compounds.  The Agency 
relied collectively on information provided on the representative chemical structures, the 
submitted physicochemical data, structure-activity relationship information, as well as 
information on other surfactants and chemicals of similar size and functionality to determine the 
residues of concern for these inert ingredients.  The Agency has concluded that a risk assessment 
based on toxicity data for the parent compounds is not likely to underestimate risk.   
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No residue data were provided for AAAs.  In the absence of data, the Agency has developed an 
approach that uses surrogate information to derive upper bound exposure estimates for the 
subject inert ingredient.  No adverse effect attributable to a single exposure was identified for 
these inert ingredients; therefore an acute dietary risk assessment is not appropriate.  Chronic 
dietary (food and water) risks are not of concern. 
 
The Agency evaluated residential handler and post application risks for high-end residential 
exposure scenarios, assuming 50% AAAs in outdoor turf products, 10% AAAs in indoor 
cleaning products, and 6% AAAs in pet products.  The combined dermal and inhalation margins 
of exposure (MOEs) for these scenarios were above 100 for residential handler scenarios, and 
therefore there are no risks of concern.  The combined dermal and hand-to-mouth MOEs for 
these products were above 100 for residential postapplication scenarios, and therefore there are 
not risks of concern. 
 
Aggregate risks which combine residential exposures with food and water exposures for the 
AAAs are not of concern. 
 
The Agency evaluated occupational handler and postapplication risks for high-end occupational 
exposure scenarios.  As there is no proposed limit to the amount of AAA inert in the pesticide 
products, HED has completed an occupational exposure assessment assuming any pesticidal 
product contains 50% AAAs (assuming that the inert ingredient would be in the formulation at a 
level equivalent to the active ingredient (50% active ingredient; 50% AAA).  Occupational 
handler risks are of concern for workers using a low pressure handwand applying pesticides 
containing AAAs to ornamentals in greenhouse settings. Since MOEs for workers applying 
pesticides to ornamentals in greenhouses do not exceed an MOE of 100, HED has provided 
additional exposure and risk estimates reflecting reduced amounts of AAAs in all pesticide 
formulations; MOEs exceed 100 at a concentration of 20% AAAs as an inert ingredient in 
pesticide formulations.  HED notes that the occupational handler assessment assumes that 
mixer/loaders who are handling pesticides containing AAAs for aerial and ground application on 
high acreage crops will wear chemical-resistant gloves.  HED believes this is a reasonable 
assumption given the volume of pesticide handled for these applications.  Occupational handler 
risk estimates exceeded MOEs of 100 when when mixer/loaders wore chemical-resistant gloves 
for application on high-acreage crops. 
 
The occupational postapplication risk estimates for a number of the scenarios assessed 
demonstrate risks of concern on Day 0 for herbicides, insecticides, and fungicides; specifically, 
the hand-harvesting/detassling scenario for corn (short-term exposure duration).  These scenarios 
have MOEs above 100 on Day 8 for herbicides, Day 8 for insecticides, and Day 1 for fungicides.  
The Agency notes that it is not expected to be typical agricultural practice to apply herbicides, 
insecticides or fungicides on the same day workers would be conducting hand harvesting and 
detassling activities. 
 
Potential areas of environmental justice concerns, to the extent possible, were considered in this 
human health risk assessment, in accordance with U.S. Executive Order 12898, "Federal Actions 
to Address Environmental Justice in Minority Populations and Low-Income Populations," 
http://www.eh.doe.gov/oepa/guidance/justice/eo12898.pdf). 
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This assessment relies in part on data from studies in which adult human subjects were 
intentionally exposed to a pesticide.  These studies have received the appropriate ethical review 
for use in risk assessment. 
 
 Regulatory Recommendation 
 
There are no human health risk considerations that would preclude the establishment of the 
requested exemptions from the requirement of a tolerance as follows: 
 
Under 40 CFR §180.910 for: 
 

α-alkyl-ω-hydroxypoly (oxypropylene) and/or poly (oxyethylene) polymers where the 
alkyl chain contains a minimum of 6 carbons 
 

Under 40 CFR §180.930 for: 
 
α-alkyl-ω-hydroxypoly (oxypropylene) and/or poly (oxyethene) polymers where the alkyl 
chain contains a minimum of 6 carbons 

 
Under 40 CFR §180.940 for: 
 

α-alkyl-ω-hydroxypoly (oxypropylene) and/or poly (oxyethene) polymers where the alkyl 
chain contains a minimum of 6 carbons 

 
HED defers to the Registration Division on the appropriateness of the proposed exemption under  
40 CFR §180.960 as review of inert ingredient polymers is under the purview of that division.   
 
 
2.0  Background 
 
Inert ingredients are those ingredients that are added to end use products that are not active 
ingredients.  The terms "active ingredient" and "inert ingredient" are defined under the Federal 
Insecticide, Fungicide, and Rodenticide Act (FIFRA).  An active ingredient is one that prevents, 
destroys, repels or mitigates a pest, or is a plant regulator, defoliant, desiccant or nitrogen 
stabilizer.  The statute defines the term "inert ingredient" as an ingredient that is not active. 
 
As mandated by the Food Quality Protection Act (FQPA) of 1996, EPA conducted a 
reassessment of tolerances and exemptions from the requirement of tolerances for inert 
ingredients used in pesticide products to determine if they met FFDCA’s revised standard of 
safety.  As a result of that reassessment, the Agency published a final rule in the Federal Register 
(FR Notice Volume 71, No. 153, p. 45422, Aug 9, 2006) proposing revocation of specific 
exemptions from the requirement of a tolerance due to insufficient data.   

 
In response to the proposed revocation, the JITF CST 1 has submitted a petition dated February 
13, 2009 proposing to establish an exemption from the requirement of a tolerance as follows:  
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Under 40 CFR §180.910 for: 
 

α-alkyl-ω-hydroxypoly (oxypropylene) and/or poly (oxyethene) polymers where the alkyl 
chain contains a minimum of 6 carbons 
 

Under 40 CFR §180.930 for: 
 
α-alkyl-ω-hydroxypoly (oxypropylene) and/or poly (oxyethene) polymers where the alkyl 
chain contains a minimum of 6 carbons 

 
Under 40 CFR §180.940 for: 
 

α-alkyl-ω-hydroxypoly (oxypropylene) and/or poly (oxyethene) polymers where the alkyl 
chain contains a minimum of 6 carbons 

 
Under 40 CFR §180.960 for: 
 

α-alkyl-ω-hydroxypoly (oxypropylene) and/or poly (oxyethene) polymers where the alkyl 
chain contains a minimum of 6 carbons and meets the definition of a polyer in 40 CFR 
§723.250 
 

Establishment of the requested exemption from the requirement of a tolerance would allow use 
of smaller chain AAAs in pesticide products applied pre- and post-harvest, applied to livestock 
and used in antimicrobial formulations.  Under 40 CFR §180.960, inerts meeting the definition 
of a polymer under 40CFR §723.250 would be permitted for use in all pesticide formulations, 
including antimicrobial formulations.  HED notes that review of inert polymers is the purview of 
the Registration Divison (RD); therefore HED defers to RD as to the appropriateness of the 
proposed exemption from the requirement of a tolerance under §180.960. 
 
 
3.0 Ingredient Profile 
 
3.1 Summary of Proposed Uses 
 
The alkyl alcohol alkoxylates are used as inert ingredients in pesticide formulations, including 
antimicrobial products.  The petitioner has indicated that they are also used in detergents, 
personal care products, cosmetics and as adjuvants in vitamin preparations.  Lastly they are used 
in industrial chemicals, primarily adhesives and polymeric coatings.   
 
3.2 Structural Information 
 
The alkyl alcohol alkoxylates (AAA) are.non-ionic, surface active agents (surfactants) comprised 
of a hydrophobic aliphatic alcohol moiety and a hydrophilic polyalkoxylate backbone.  The 
hydrophobic alkyl alcohol may include linear, branched saturated and unsaturated carbon chain 
groups.  The AAA surfactants may also be comprised of either single alcohols, simple mixtures, 



AAA Human Health Risk Assessment 
 

Page 8 of 95 

such as C12 - C14 or C9 - C11 or complex mixtures of alcohols.  The JITF CST 1 polyalkoxylate 
backbone may be comprised of polyethoxylates (POE) or polyethoxylates/polypropoxylates 
(POE/POP). 
 
Information on the generic structures of these compounds is summarized in Table 3.2.1, below.  
A detailed listing of the chemicals included in this group may be found in Table 3.2.2. 
 
Table 3.2.1. Alkyl Alcohol Alkoxylates (AAA) Chemical Information 
Chemical Structure 1 

 
Common name Alkyl Alcohol Alkoxylates (AAA) 
Test Compounds for Toxicity Testing 
Structure 

 
CAS No. 84133-50-6 
CAS Registry Nomenclature Alcohols, C12 - C14 – secondary, ethoxylated 
Tradename Tergitol 15-S-12 
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Table 3.2.1. Alkyl Alcohol Alkoxylates (AAA) Chemical Information 
 

 

1 Figure excerpted from petition, “Petition Proposing An Exemption From The Requirement Of A Tolerance For Residues Of 
Joint Inerts Task Force Cluster 1 "Alkyl Alcohol Alkoxylates" In Or On Raw Agricultural Products And Food Products”, page 6, 
dated February 13, 2009. 
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Table 3.2.2.  Listing of Chemicals included in the NAPAAS Cluster 
CAS Number Descriptor 

AAA POE 
9002-92-0 Poly(oxy-1,2-ethanediyl), α-dodecyl-ω-hydroxy- 
9004-95-9 Poly(oxy-1,2-ethanediyl), α-hexadecyl-ω-hydroxy- 
9005-00-9 Poly(oxy-1,2-ethanediyl), α-octadecyl-ω-hydroxy- 
26183-52-8 Poly(oxy-1,2-ethanediyl), α-decyl-ω-hydroxy- 
34398-01-1 Poly(oxy-1,2-ethanediyl), α-undecyl-ω-hydroxy- 
52292-17-8 Poly(oxy-1,2-ethanediyl), α-isooctadecyl-ω-hydroxy- 
66455-14-9 Alcohols, C12-13, ethoxylated 
66455-15-0 Alcohols, C10-14, ethoxylated 
68002-97-1 Alcohols, C10-16, ethoxylated 
68131-39-5 Alcohols, C12-15, ethoxylated 
68131-40-8 Alcohols, C11-15-secondary, ethoxylated 
68154-96-1 Alcohols, C14-18, ethoxylated 
68213-23-0 Alcohols, C12-18, ethoxylated 
68439-45-2 Alcohols, C6-12, ethoxylated 
68439-46-3 Alcohols, C9-11, ethoxylated 
68526-94-3 Alcohols, C12-20, ethoxylated 
68439-50-9 Alcohols, C12-14, ethoxylated 
68439-49-6 Alcohols, C11-15-secondary, ethoxylated 
68551-12-2    Alcohols, C12-16, ethoxylated 
68951-67-7 Alcohols, C14-15, ethoxylated 
71243-46-4 Alcohols, C8-16, ethoxylated 
97043-91-9 Alcohols, C9-16, ethoxylated 
9043-30-5 Poly(oxy-1,2-ethanediyl), α-isotridecyl-ω-hydroxy- 
60828-78-6 Poly(oxy-1,2-ethanediyl), α-[3,5-dimethyl-1-(2-methylpropyl)hexyl]- ω -hydroxy- 
61827-42-7 Poly(oxy-1,2-ethanediyl), α-isodecyl-ω-hydroxy- 
24938-91-8    Poly(oxy-1,2-ethanediyl), α-tridecyl-ω-hydroxy- 
68439-54-3 Alcohols, C11-13-branched, ethoxylated 
69011-36-5 Poly(oxy-1,2-ethanediyl), α-tridecyl-ω-hydroxy-, branched 
78330-20-8 Alcohols, C9-11-iso-, C10-rich, ethoxylated 
78330-21-9 Alcohols, C11-14-iso-, C13-rich, ethoxylated 
106232-83-1 Alcohols, C12-15-branched and linear, ethoxylated 
127036-24-2 Poly(oxy-1,2-ethanediyl), α-undecyl-ω-hydroxy-, branched and linear 
160875-66-1 Poly(oxy-1,2-ethanediyl), α -(2-propylheptyl)- ω -hydroxy- 
9004-98-2 Poly(oxy-1,2-ethanediyl), α-(9Z)-9-octadecenyl-ω-hydroxy- 
68920-66-1 Alcohols, C16-18 and C18-unsatd., ethoxylated 
61804-34-0 Poly(oxy-1,2-ethanediyl), α-(9Z,12Z)-9,12-octadecadienyl-ω-hydroxy- 
61791-28-4 Alcohols, tallow, ethoxylated 
71060-57-6 Alcohols, C8-10, ethoxylated 
26468-86-0 Poly(oxy-1,2-ethanediyl), α-(2-ethylhexyl)-ω-hydroxy- 
31726-34-8 Poly(oxy-1,2-ethanediyl), α-hexyl-ω-hydroxy- 
52609-19-5 Poly(oxy-1,2-ethanediyl), α-(2-hexyldecyl)-ω-hydroxy- 
61791-20-6 Alcohols, lanolin, ethoxylated 
68155-01-1 Alcohols, C16 and C18-unsatd., ethoxylated 
69013-19-0 Alcohols, C8-22, ethoxylated 
69364-63-2 Poly(oxy-1,2-ethanediyl), α-isohexadecyl-ω-hydroxy- 
70879-83-3 Alcohols, C6-10, ethoxylated 
78330-19-5 Alcohols, C7-9-iso-, C8-rich, ethoxylated 
97953-22-5 Alcohols, C>30, ethoxylated 
157627-86-6 Alcohols, C13-15-branched and linear, ethoxylated 
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Table 3.2.2.  Listing of Chemicals included in the NAPAAS Cluster 
CAS Number Descriptor 
34398-05-5 Poly(oxy-1,2-ethanediyl), α-pentadecyl-ω-hydroxy- 
72905-87-4 Alcohols, C13-18, ethoxylated 
84133-50-6 Alcohols, C12-14-secondary, ethoxylated 
61702-78-1 Poly(oxy-1,2-ethanediyl), α-[1,3-dimethyl-1-(2-methylpropyl)hexyl]-ω-hydroxy 
27306-79-2 Poly(oxy-1,2-ethanediyl), α -tetradecyl- ω -hydroxy- 
169107-21-5 Alcohols, C9-11-branched, ethoxylated 
61791-13-7 Alcohols, coco, ethoxylated 
39587-22-9 Poly(oxy-1,2-ethanediyl), α-nonyl-ω-hydroxy- 
85422-93-1 Alcohols, C10-18, ethoxylated 

AAA POP/POE 
68154-98-3 Alcohols, C14-18, ethoxylated propoxylated 
61725-89-1 Oxirane, methyl-, polymer with oxirane, tridecyl ether 
68002-96-0 Alcohols, C16-18, ethoxylated propoxylated 
68154-97-2 Alcohols, C10-12, ethoxylated propoxylated 
68439-51-0 Alcohols, C12-14, ethoxylated propoxylated 
68551-13-3 Alcohols, C12-15, ethoxylated propoxylated 
68603-25-8 Alcohols, C8-10, ethoxylated propoxylated 
68937-66-6 Alcohols, C6-12, ethoxylated propoxylated 
68987-81-5 Alcohols, C6-10, ethoxylated propoxylated 
69227-21-0 Alcohols, C12-18, ethoxylated propoxylated 
70750-27-5 Alcohols, C12-13, ethoxylated propoxylated 
103818-93-5 Alcohols, C9-11, ethoxylated propoxylated 
166736-08-9 Oxirane, methyl-, polymer with oxirane, mono(2-propylheptyl) ether 
120313-48-6 Alcohols, C12-15-branched and linear, ethoxylated propoxylated 
68213-24-1 Alcohols, C12-16, ethoxylated propoxylated 
68458-88-8 Lanolin, ethoxylated propoxylated 
68551-14-4 Alcohols, C11-15-secondary, ethoxylated propoxylated 
69013-18-9 Alcohols, C8-18, ethoxylated propoxylated 
69227-22-1 Alcohols, C10-16, ethoxylated propoxylated 
72854-13-8 Alcohols, C14-18 and C16-18-unsatd., ethoxylated propoxylated 
73049-34-0 Alcohols, C16-20, ethoxylated propoxylated 
78330-23-1 Alcohols, C11-14-iso-, C13-rich, ethoxylated propoxylated 
37311-02-7 Oxirane, 2-methyl-, polymer with oxirane, monooctyl ether 
64366-70-7 Oxirane, 2-methyl-, polymer with oxirane, mono(2-ethylhexyl) ether 
37251-67-5 Oxirane, 2-methyl-, polymer with oxirane, monodecyl ether 
9087-53-0 Oxirane, 2-methyl-, polymer with oxirane, hexadecyl ether 
196823-11-7 Oxirane, methyl-, polymer with oxirane, monoisotridecyl ether, block 
57679-21-7 Oxirane, methyl-, polymer with oxirane, (9Z)-9-octadecenyl ether 
111905-54-5 Alcohols, C13-15-branched and linear, ethoxylated propoxylated 
 
3.3 Physical and Chemical Properties 
 
Physicochemical data were estimated for the AAAs using publicly available Estimation Program 
Interface suite (EPI Suite™) modeling (http://www.epa.gov/opptintr/exposure/pubs/episuite.htm 
and are provided in Table 3.3. The basis for the estimated Estimation Program Interface suite 
(EPI Suite™) modeling physicochemical calculations and model capabilities are described in the 
EPA document titled The Use of Structure-Activity Relationships (SAR) in the High Production 
Volume Chemicals Challenge Program (EPA 1999).  The EPA EPI Suite™ 3.2 model 
calculations for water solubility are based on Kow (WSKOWWIN model) and molecular 
fragments (WATERNT model). EPA has cautioned in the publication OPPTS Pollution 
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Prevention P2 Network (EPA, 2005), that EPI Suite™ water solubility calculations are not 
reliable for dispersible compounds such as surfactants. 
 
The registrant provided EPI Suite™ estimates for all CAS numbers in the cluster.  The properties 
are provided for representative products, including the products used in the toxicity testing and 
those with the highest molecular weights and Log Kows.  
  
Table 3.3.  Physicochemical Properties of Representative AAAS 1 

CAS No. Descriptor2 Molecular 
Weight Log Kow Vapor Pressure 

(mm Hg) 

Water 
Solubility 
(mg/L) 3 

AAA POE 

9002-92-0 C12 POE n=5 406.61 3.4 7.5 x 10-11 11.31 
171.37 

9004-95-9 C16 POE n=5 462.72 5.36 1.44 x 10-12 0.1055 
1.387 

9005-00-9 C18 POE n=5 490.77 6.34 1.83 x 10-13 0.01014 
0.124 

26183-52-8 C10 POE n=5 378.55 2.42 4.84 x 10-10 116.2 
1892.1 

68131-39-5 C12-C15 POE n=5 406.61 3.4 7.54 x 10-11 11.31 
171.37 

68439-45-2 C6-C12 POE n=5 350.5 1.43 3.64 x 10-9 1188 
20775 

68526-94-3 C12-C20 POE n=1 326.61 9.89 2.09 x 10-5 3.07 x 10-5 

4.52 x 10-5 

68951-67-7 C14-C15 POE n=1 242.45 6.94 4.66 x 10-3 3.07 x 10-2 

0.056 

106232-83-1 C12-C15 POE n = 4 348.53 2.96 2.84 x 10-8 60.62 
1500.41 

9004-98-2 C18:1 POE n = 5 488.76 6.13 1.39 x 10-13 1.59  x 10-2 

0.273 
97953-22-5 C30 POE n=1 466.88 14.8 4.05 x10-9 2.67 x 10-10 

84133-50-6 C12-C14 POE n=1 406.61 3.32 1.26 x 10-10 13.07 
287.2 

AAA POP/POE 

68002-96-0 C16-C18 POE n=1 270.5 7.92 7.05 x 10-4 3.1 x 10-3 

5.26 x 10-3 

68603-25-8 C8-C10 POE n=1  158.29 4 9.82 x 10-1 26.96 
60.892 

103818-93-5 C9-C11 POE n=3 
POP n=2 392.58 2.76 9.25 x 10-10 48.43 

1600 

57679-21-7 C16, C8-C18 olefin; 
POE n=3 POP n=2 490.77 6.2 7.63 x 10-13 0.0135 

0.348 
1 Table values taken from submission entitled “Petition Proposing An Exemption From The Requirement Of A Tolerance For 
Residues Of Joint Inerts Task Force Cluster 1 "Alkyl Alcohol Alkoxylates" In Or On Raw Agricultural Products And Food 
Products”, page 6, dated February 13, 2009. 
2 Descriptor describes number of carbons assumed in the EPI Suite Model and the counter ions for the salts.  POE 
denotes moles of ethoxylation. 
3 First value is generated using the WSKOWWIN model that calculates the solubility based on the Octanol/Water 
partition coefficient, and the second value was generated using the WATERNT model that calculates the value using 
molecular fragments. 
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4.0 Hazard Characterization/Assessment 
 
4.1 Hazard and Dose-Response Characterization 
 
4.1.1 Database Summary 
 
The available toxicology database includes acute, subchronic (rat and dog), mutagenicity, three 
OECD 422 combined repeated dose toxicity studies with the reproduction/developmental 
toxicity screening tests, an OECD 421 reproduction/developmental toxicity screening test, an 
OECD 416 reproduction and fertility effects study, and reproduction and developmental effects 
studyies  
 
The OECD Test Guideline 422 study is a combined repeated dose toxicity study with 
reproduction/developmental toxicity test parameters. This study provides information on the 
possible health hazards likely to arise from repeated exposure over a relatively limited period of 
time. The method comprises the basic repeated dose toxicity study as well as a 
reproduction/developmental toxicity screening test and also places emphasis on neurological 
effects as a specific endpoint. Therefore, the study can provide information on general toxicity as 
well as possible developmental, reproductive, and neurological effects. It can also provide basic 
indications of immunological effects.   
 
The chemicals for which toxicity data were submitted are listed below:  
 

Table 4.1.  Representative AAA surfactants and Available Toxicological Data 
Inert Tested CAS No. Studies Available 

C9-11 AE6 Not specified 
Acute oral, acute dermal, primary skin irritation, and 
dermal sensitization 
(MRIDs 47041402A-47041402D) 

C12-15 
alkyl straight chain alcohols 68131-39-5 90-day oral toxicity in rats (MRID 47050601) 

28-day oral toxicity in rats (MRID 47041001) 
C12  
Alkyl branched chain 
alcohols 

60828-78-6 
 

90-day oral toxicity in rats (MRID 46934102)   

C12-15  
Alkyl branched chain 
alcohols 

106232-83-1 90-day oral toxicity in rats (MRID 46989501) 

C18  
Unsaturated Linear (oleyl) 
alcohol with average moles 
of POE n=10 

9004-98-2 
 

OECD 422 Combined repeated dose toxicity study 
with a reproduction/developmental toxicity screening 
test in rats (MRID 47676802) 

C12-14  

Branched alcohol with 
average moles of POE n=12 

84133-50-6 
 

OECD 421 Reproduction/developmental toxicity 
screening test in rats (MRID 47676801), 
90-day oral toxicity in dogs (MRIDs 46934101B, 
46934103B, 46934104B, and  46934105B) 
90-day oral toxicity in rats (MRID 46934101A,  
46934103A, 46934104A, and 46934105A 

C9-11  
Linear alcohol with average 
moles of POE/POP n=9 

103818-93-5 
 

OECD 422 Combined repeated dose toxicity study 
with a reproduction/developmental toxicity screening 
test in rats (MRID 47676803) 



AAA Human Health Risk Assessment 
 

Page 14 of 95 

Table 4.1.  Representative AAA surfactants and Available Toxicological Data 
Inert Tested CAS No. Studies Available 

C14-15 
Ethoxylated alcohols 

68951-67-7 
 

OECD 416 reproduction and fertility effects (MRID 
47050602), 
reproduction and developmental effects study (MRID 
47067001), 
mutagenicity (MRID 47041402F), 90-day dermal 
toxicity (MRID 47041402F) 

C8 
Alpha-Alkyl (C8)-o-
hydroxypoly (oxypropylene) 
block copolymer with 
Polyoxyethylene 

64366-70-7 
 

OECD 422 Combined repeated dose toxicity study 
with a reproduction/developmental toxicity screening 
test in rats (MRID 47361502) 

 
The available toxicology data are adequate to support the requested exemption from the 
requirement of tolerance when used in pesticide formulations for the AAA inert ingredients. 
 
4.1.2 Toxicological Effects and Metabolism 
 
Toxicity 
The AAAs are not acutely toxic by the oral and dermal routes of exposure under normal use 
conditions.  Concentrated materials are generally moderate to severe eye and skin irritants and 
may be skin sensitizers.  There is no evidence of mutagenicity in the Ames assay (bacterial 
strains). 
  
Following subchronic exposure to rats and dogs, decreases in body weight and food consumption 
were observed, but no specific target organ toxicity or neurotoxicity was seen.  No effects were 
detected in a functional observational battery (FOB) or motor activity assessment.  In a 90-day 
dermal toxicity study with AAA surfactant, dermal toxicity was observed at 125 mg/kg/day 
(HDT), based on epidermal thickening and hyperkeratosis.  No systemic toxicity was observed. 
 
In an OECD 422 study with the AAA surfactant CAS No. 9004-98-2, parental toxicity observed 
at 110 mg/kg/day included decreased absolute and relative thymus weight, decreased body 
weight gain and decreased food consumption in females, and clinical signs in both sexes.  The 
most common clinical signs were excess salivation and rales, soft or liquid feces, 
chromorhinorrhea, and red or clear perioral substance. These clinical signs may be attributed to 
local irritant effects.  No reproductive or developmental/offspring toxicity was observed. 
 
In the second OECD 422 study with the AAA surfactant CAS 103818-93-5, parental systemic 
toxicity was observed at 300 mg/kg/day (HDT), based on decreased body weight gain (in males) 
and clinical signs (orange/red perioral staining and moderate salivation) in both sexes. No 
reproductive or developmental/offspring toxicity was observed. 
 
In the third OECD 422 study with the AAA surfactant CAS RN 64366-70-7, parental systemic 
toxicity was observed at 500 mg/kg/day (HDT), based on decreased body weight in males.   No 
reproductive or developmental/offspring toxicity was observed. 
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In an OECD 421 study with the AAA surfactant CAS No. 84133-50-6, parental toxicity was 
observed at 470 mg/kg/day based on clinical signs (ptosis and hypoactivity), decreased absolute 
body weight, body weight gain, and food consumption. Reproductive toxicity was observed, as 
evidenced by the microscopic changes in the testes and epididymides (testicular atrophy, 
increased intraluminal exfoliated spermatogenic cells in epididymides, and dilated seminiferous 
tubules).  Developmental/offspring toxicity was observed at 470 mg/kg/day, based on decreased 
litter size and increased postimplantation loss.  
 
In a reproduction and developmental effects study with the AAA surfactant CAS 68951-67-7, the 
only significant effects observed in female rats were decreased body weight and body weight 
gain during premating at 400.8 mg/kg/day.  At this maternally toxic dose, offspring toxicity 
observed was decreased body weight on lactation day (LD) 21 (both sexes in F1A, F1B, F2A, and 
F2B).  No treatment-related effects were observed on reproductive parameters. 
 
In an OECD 416 study with AAA surfactant CAS 68951-67-7, clinical signs observed at 250 
mg/kg/day were increased incidences of lachrymation, incidences of unkemptness, hunched 
posture, chromodacryorrhea and periocular swelling in F0 and F1 females. These effects may be 
attributed to local irritant effects.  No treatment-related effects were observed on reproduction or 
the offspring at 250 mg/kg/day (HDT). 
 
Metabolism 
As stated in the petition, it is generally accepted that increased ethoxylation decreases 
lipophilicity resulting in decreased absorption and decreased toxicity.  The lower molecular 
weight alkoxylates would be expected to be absorbed and distributed more readily than higher 
molecular weight alkoxylates and therefore to potentially be more toxic.  The representative 
ethoxylated compounds tested have the lowest weight percent ethoxylation and lowest molecular 
weight of the series and are potentially the most bioavailable of the series.  
 
Although metabolism data are not available, the major metabolic pathway for AAA POE or 
POE/POP surfactants is expected to include the hydrolysis of ether linkage to the corresponding 
alkyl alcohol and polyalkoxylate (POE or POE/POP) group which subsequently undergoes 
oxidative degradation and/or excretion (JITF CST 1 (2009).  
 
4.2 Dermal Absorption 
 
Available in vivo dermal absorption data in the rat show 50% dermal absorption.  
 
4.3      Carcinogenic potential 
 
There is no evidence that the AAA surfactants are carcinogenic. The Agency used a qualitative 
structure activity relationship (SAR) database, DEREK Version 11, to determine if there were 
structural alerts.  No structural alerts were identified.  In addition, there was little concern about 
any of the postulated metabolites having greater toxicity than the parent compounds.  See 
Appendix B for a complete description of the SAR analysis conducted for the AAA surfactants.     
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4.4 FQPA Considerations 
 
The toxicity database consists of three OECD 422 studies, an OECD 421 study, an OECD 416 
study, and reproduction and developmental effects studies.  The executive summaries for these 
studies are presented in Appendix A. 
  
In the case of the AAA surfactants, there was no increased susceptibility to the offspring of rats 
following prenatal and postnatal exposure in OECD reproductive/developmental screening 
studies on several representative AAA surfactants.  Decreased litter size and increased 
postimplantation loss were observed in one OECD 421 study at 470 mg/kg/day where 
maternal/paternal toxicity was manifested as one maternal death (GD 22), decreased body 
weight, body-weight gain and food consumption and clinical signs (ptosis and hypoactivity) and 
microscopic changes in the testes (atrophy) and epididymides (increased intraluminal exfoliated 
spermatogenic cells) and dilated seminiferous tubules at 470 mg/kg/day.  Since the rat 
reproduction/developmental study identified a clear NOAEL of 168 mg/kg/day for the offspring 
effects, and the selected point of departure of 168 mg/kg/day for the dietary, dermal, and 
inhalation risk assessments is protective of the offspring effects, there are no residual concerns. 
 
There are no residual uncertainties identified in the exposure databases.  The dietary and 
residential exposure assessments are considered to be conservative and are not likely to 
underestimate risk.  
 
The FQPA factor can be reduced to 1X for the following reasons:   

• The toxicology database is adequate for assessing the sensitivity of infants and children 
to the AAAs exposures. 

• No susceptibility was demonstrated in the offspring in the OECD 416 study with the 
AAA surfactant CAS RN 68951-67-7.   

• No susceptibility was demonstrated in the offspring in a dermal reproduction study with 
AAA surfactant CAS RN 68951-67-7. 

• No susceptibility was demonstrated in the offspring in the OECD 422 studies with the 
AAA surfactants CAS RN103818-93-5, CAS RN 9004-98-2 and CAS RN 64366-70-7 
following prenatal and post-natal exposure.  

• No susceptibility was demonstrated in the offspring in the OECD 421 study with the 
AAA surfactant CAS RN 84133-50-6 following prenatal and post-natal exposure. 

• No evidence of neurotoxicity was demonstrated. 
• The endpoint and Point of Departure (POD) for offspring was used to quantify risks; a 

clear NOAEL was determined for these effects. 
• Exposure values used in the dietary risk assessment are unlikely to underestimate risk.   

 
4.5 Toxicity Endpoint Selection and Levels of Concern 
 
The point of departure for risk assessment for all durations and routes of exposure was from the 
OECD 421 reproduction/developmental toxicity screening test (MRID 47676801).  The NOAEL 
was 168 mg/kg/day, and the LOAEL was 470 mg/kg/day based on one maternal death (GD 22), 
decreased body weight, body weight gain, and food consumption, increased clinical signs (ptosis 
and hypoactivity), and microscopic changes of the testes and epididymides (testicular atrophy, 
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increased intraluminal exfoliated spermatogenic cells in epididymides, and dilated seminiferous 
tubules) in parental animals, decreased litter size, and increased postimplantation loss.  Although 
the chronic point of departure was selected from a subchronic study, longer-term  studies are 
available that support the NOAEL selected.  No additional uncertainty factor is needed for 
extrapolating from subchronic to chronic exposure. 
 
While the petitioner submitted a dermal study, the Agency noted that effects seen in that study 
were limited to those related to the corrosive nature of these inert ingredients.  No systemic 
toxicity was observed in the dermal study; however, systemic toxicity was seen at higher doses 
in the OECD 421 oral study.  Therefore, the Agency considers it appropriate to select a dermal 
endpoint based on the findings in the oral study.  The point of departure for dermal risk 
assessment is the oral NOAEL of 168 mg/kg/day.  A dermal absorption factor of 50% was 
applied to the oral NOAEL based on the available dermal penetration study in rats.  Additionally, 
to account for the difference in permeability between rat and human skin, the NOAEL was 
multiplied by a conservative factor of 3X.  While at the present time it is not standard practice in 
HED to use the 3X rat to human skin correction factor, because this higher permeability to skin 
penetration in rats is well documented, and because of the numerous conservative inputs used in 
the risk assessment for the AAA inerts, the correction factor will be used in this case and is 
expected to result in a protective assessment of dermal risk.   
 
A summary of the points of departure (PoDs) for all routes and durations of exposure may be 
found in Table 4.5.  The residential, occupational and aggregate level of concern (LOC) is for 
MOEs that are less than 100 and is based on 10X for interspecies extrapolation from animals to 
humans and 10X for variation in sensitivity between humans.   
 
An aggregate risk assessment across routes can be performed for the AAAs since common 
endpoints were selected for the oral, dermal and inhalation routes of exposure.   
 

Table 4.5.  Summary of Toxicological Doses and Endpoints for Alkyl Alcohol Alkoxylates for 
Use in Dietary, Non-Occupational, and Occupational Human Health Risk Assessments Human 

Health Risk Assessments 

Exposure/ 
Scenario 

Point of 
Departure 

Uncertainty 
Factors 

RfD, PAD, Level of 
Concern for Risk 
Assessment Study and Toxicological Effects 

Acute Dietary 
(all populations) No appropriate endpoint was identified for acute dietary assessment 
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Table 4.5.  Summary of Toxicological Doses and Endpoints for Alkyl Alcohol Alkoxylates for 
Use in Dietary, Non-Occupational, and Occupational Human Health Risk Assessments Human 

Health Risk Assessments 

Exposure/ 
Scenario 

Point of 
Departure 

Uncertainty 
Factors 

RfD, PAD, Level of 
Concern for Risk 
Assessment Study and Toxicological Effects 

Chronic Dietary 
(All Populations) 

NOAEL = 
168 
mg/kg/day 

UFA= 10x 
UFH=10x 
FQPA SF = 1x 

cRfD =  
 1.68 mg/kg/day 
 
cPAD=  
1.68 mg/kg/day 

OECD 421 
reproduction/developmental toxicity 
screening test 
MRID 47676801 (2009)  
LOAEL = 470 mg/kg/day based on one 
maternal death (GD 22), decreased body 
weight, body weight gain, and  food 
consumption, increased clinical signs 
(ptosis and hypoactivity), and microscopic 
changes of the testes and epididymides 
(testicular atrophy, increased intraluminal 
exfoliated spermatogenic cells in 
epididymides, and dilated seminiferous 
tubules) in parental animals, decreased 
litter size, and increased postimplantation 
loss. 
 

Incidental Oral , 
and Inhalation (all 
durations) 

NOAEL = 
168 
mg/kg/day 
 
 

UFA= 10x 
UFH=10x 
FQPA SF = 1x 

Residential LOC for 
MOE = 100 
 
Occupational LOC for 
MOE= 100 

OECD 421 
reproduction/developmental toxicity 
screening test 
MRID 47676801 (2009)  
LOAEL = 470 mg/kg/day based on one 
maternal death (GD 22), decreased body 
weight, body weight gain, and  food 
consumption, increased clinical signs 
(ptosis and hypoactivity), and microscopic 
changes of the testes and epididymides 
(testicular atrophy, increased intraluminal 
exfoliated spermatogenic cells in 
epididymides, and dilated seminiferous 
tubules) in parental animals, decreased 
litter size, and increased postimplantation 
loss. 
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Table 4.5.  Summary of Toxicological Doses and Endpoints for Alkyl Alcohol Alkoxylates for 
Use in Dietary, Non-Occupational, and Occupational Human Health Risk Assessments Human 

Health Risk Assessments 

Exposure/ 
Scenario 

Point of 
Departure 

Uncertainty 
Factors 

RfD, PAD, Level of 
Concern for Risk 
Assessment Study and Toxicological Effects 

Dermal (all 
durations) 

Dermal 
NOAEL= 168 
mg/kg/day 

UFA= 10x 
UFH=10x 
FQPA SF = 1x 

Residential LOC for 
MOE = 100 
 
Occupational LOC for 
MOE= 100 

OECD 421 
reproduction/developmental toxicity 
screening test 
MRID 47676801 (2009)  
Oral LOAEL = 470 mg/kg/day based on 
one maternal death (GD 22), decreased 
body weight, body weight gain, and  food 
consumption, increased clinical signs 
(ptosis and hypoactivity), and microscopic 
changes of the testes and epididymides 
(testicular atrophy, increased intraluminal 
exfoliated spermatogenic cells in 
epididymides, and dilated seminiferous 
tubules) in parental animals, decreased 
litter size, and increased postimplantation 
loss.  
 
The final dose used to quantify dermal risk 
must correct for 50% dermal absorption, 
and should be multiplied by 3 to take into 
account the differences in rat and human 
skin penetration.  The resulting dose = 
1000 mg/kg/day 

Cancer (oral, 
dermal, inhalation) Classification:  Based on SAR analysis, AAA surfactants are not expected to be carcinogenic. 
Point of Departure (PoD) = A data point or an estimated point that is derived from observed dose-response data and  used to mark the beginning 
of extrapolation to determine risk associated with lower environmentally relevant human exposures.  NOAEL = no observed adverse effect level.  
LOAEL = lowest observed adverse effect level.  UF = uncertainty factor.  UFA = extrapolation from animal to human (interspecies).  UFH = 
potential variation in sensitivity among members of the human population (intraspecies). PAD = population adjusted dose (a = acute, c = 
chronic).  RfD = reference dose.  MOE = margin of exposure.  LOC = level of concern.  N/A = not applicable. 
 
 
4.6 Endocrine Disruption 
 
EPA is required under the FFDCA, as amended by FQPA, to develop a screening program to 
determine whether certain substances (including all pesticide active and other ingredients) “may 
have an effect in humans that is similar to an effect produced by a naturally occurring estrogen, 
or other such endocrine effects as the Administrator may designate.”  Following 
recommendations of its Endocrine Disruptor and Testing Advisory Committee (EDSTAC), EPA 
determined that there was a scientific basis for including, as part of the program, the androgen 
and thyroid hormone systems, in addition to the estrogen hormone system.  EPA also adopted 
EDSTAC’s recommendation that the Program include evaluations of potential effects in wildlife.  
For pesticide chemicals, EPA will use FIFRA and, to the extent that effects in wildlife may help 
determine whether a substance may have an effect in humans, FFDCA authority to require the 
wildlife evaluations.  As the science develops and resources allow, screening of additional 
hormone systems may be added to the Endocrine Disruptor Screening Program (EDSP).  When 
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additional appropriate screening and/or testing protocols being considered under the Agency’s 
EDSP have been developed and vetted, the AAA may be subjected to further screening and/or 
testing to better characterize effects related to endocrine disruption. 
 
 
5.0 Dietary Exposure/Risk Characterization 
 
5.1 Residues of Concern 
 
Very limited information is available for the Alkyl Alcohol Alkoxylates (AAA) with respect to 
plant and animal metabolism or environmental degradation.  The Agency considered the 
representative chemical structures, the generic cluster structures, the submitted physicochemical 
EPI Suite™ information as well as the structure-activity relationship analysis detailed in 
Appendix B of this review and information on other surfactants and chemicals of similar size and 
functionality.     
 
Considering the large size and polarity of the AAA molecules, it is unlikely they would be 
readily absorbed by livestock or taken up by plants for further metabolism.  Based on SAR 
analysis the AAA compounds are unlikely to degrade in the environment to compounds that are 
more toxic than the parent compounds; therefore, a risk assessment based on toxicity data from 
the parent compound would not likely underestimate dietary risk.  Conservative food and 
drinking water residue estimates are used, as described below, which will be adequately 
protective for residues of the parent compound and any degradation product produced.   
 
5.2 Drinking Water Residue Profile 
 
No monitoring data or data reflecting the concentration of these inert ingredients in drinking 
water is available.   
 
EFED conducted modeling runs on four surrogate inert chemicals using a range of physical 
chemical properties which represent a range of modeled drinking water exposure values expected 
to bracket that for AAA inert ingredients.  EFED selected a North Carolina cotton scenario with 
an application date of July 1st as the scenario that would likely provide high end drinking water 
values for use in risk assessment.  Percent crop area (PCA) factors were not applied.  Simulations 
were run assuming a rate of 1 lb inert ingredient/A.  Since degradation information was not 
available, three degradation scenarios were investigated:  1) chemically stable in water and soil; 
2) a 100-day half-life in water and soil; and 3) a 10-day half life in water and soil.  Further, two 
possible scenarios were investigated, one where all of the inert was applied as a single 
application, and the second assuming that the inert was applied evenly over a growing season.  
Modeled acute drinking water values ranged from 0.001 ppb to 41 ppb.  Modeled chronic 
drinking water values ranged from 0.0002 ppb to 19 ppb.  Further details of the EFED analysis 
are contained in Appendix C of this document. 
 
For the purpose of the screening level dietary risk assessment to support the requested 
exemptions from the requirement of tolerances for the AAAs, a value of 100 ppb based on 
screening level modeling was used for the chronic dietary risk assessment for the parent 
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compound.  HED considers the value of 100 ppb to be a high end, conservative assumption that 
is not likely to underestimate drinking water risks. 
 
5.3 Food Residue Profile 
 
No residue data were submitted for the AAAs.  In the absence of data, the Agency has developed 
an approach which uses surrogate information to derive upper bound exposure estimates for the 
subject inert ingredient.  Upper bound exposure estimates are based on the highest tolerance for a 
given commodity from a list of 57 high use insecticides (22), herbicides (20), and fungicides 
(17).  The 57 pesticides were selected based on an overall ranking scheme that included 
consideration of the 1999 data for active ingredients use.  All herbicides at greater than 5 million 
lbs/yr and all fungicides and insecticides at greater than 1 million lbs/yr were included as 
candidate surrogate chemicals.   
 
OPP assumed that the residue level of the inert ingredient would be no higher than the highest 
tolerance for a given commodity.  Implicit in this assumption is that there would be similar rates 
of degradation between the active and inert ingredient (if any) and that the concentration of inert 
ingredient in the scenarios leading to these highest of tolerances would be no higher than the 
concentration of the active ingredient.   
 
To summarize, the Agency believes the assumptions used to estimate dietary exposures lead to a 
very conservative assessment of dietary risk for the following reasons: 
 

• the highest tolerance level from the surrogate pesticides for every food is used;  
• 100% crop treated (%CT) is assumed for all crops (every food eaten by a person each day 

has tolerance-level residues); 
• many of these high tolerances are based on very short pre-harvest intervals where there is 

little time for degradation, whereas actual pesticide applications occur throughout the 
growing season;  

• no consideration was given to potential degradation between harvest and consumption 
(use of tolerance level residues which are typically one to two orders of magnitude higher 
than actual residues found in monitoring data);  

• residue values were assigned to every commodity in DEEM™ with no consideration 
given to potential reduction in residues from washing or cooking.  

 
Although sufficient information to quantify actual residue levels in food is not available, the 
compounding of these conservative assumptions will lead to a significant exaggeration of actual 
exposures.  OPP does not believe that this approach underestimates exposure in the absence of 
residue data.  
 
5.4 Analytical Methodology 
 
Since this request is for an exemption from the requirement of a tolerance, an analytical method 
for enforcement purposes is not required to support this action. 
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5.5 Dietary (Food and Water) Exposure and Risk 
 
The model and inputs used for the AAAs chronic dietary risk assessment are described in 
Section 5.3 and below.  A complete description of the dietary exposure and risk assessment is 
provided in the memorandum for a different inert ingredient cluster entitled “Alkyl Amines 
Polyalkoxylates (Cluster 4):  Acute and Chronic Aggregate (Food and Drinking Water) Dietary 
Exposure and Risk Assessments for the Inerts.” (D361707, S. Piper, 2/25/09). 
 
Chronic aggregate dietary (food and drinking water) exposure and risk assessments were 
conducted using the Dietary Exposure Evaluation Model DEEM-FCID™, Version 2.03 which 
uses food consumption data from the U.S. Department of Agriculture’s Continuing Surveys of 
Food Intakes by Individuals (CSFII) from 1994-1996 and 1998.   
 
5.5.1. Acute Dietary Exposure and Risk 
 
No adverse effects attributable to a single exposure of the AAAs were seen in the toxicity 
databases; therefore, an acute dietary risk assessment is not appropriate.   
 
5.5.2. Chronic Dietary Exposure and Risk  
 
A conservative screening level assessment was conducted for chronic dietary (food and drinking 
water) exposure using the highest tolerance level residue for all food forms, including meat, 
milk, poultry and eggs, default processing factors for dried commodities and 100% CT.  In 
addition, a default concentration of 100 ppb was assumed for inert ingredient residues in 
drinking water.   
 
Chronic dietary exposure estimates for food and drinking water are below HED’s level of 
concern (<100% cPAD) for the U.S. population and all population subgroups.  The AAA inert 
ingredient dietary exposure for food and drinking water is 11% of the cPAD for the U.S. 
population and 37% of the cPAD for children 1-2 yrs old, the most highly exposed population 
subgroup.  See Table 5.5.4, below for a summary of results. 
 
5.5.3. Cancer Dietary Exposure and Risk 
 
HED has not identified any concerns for carcinogenicity relating to the AAA inert ingredients; 
therefore, a cancer dietary exposure assessment was not performed. 
 
5.5.4. Summary of Dietary Exposure and Risk Assessment Results 
 
The results of the chronic dietary risk assessment are shown in the summary table, below. 
 
Table 5.5.4.  Summary of Dietary (Food and Drinking Water) Exposure and Risk for the 
AAA Inert Ingredients 

Population Subgroup 
Acute Dietary 

(95th Percentile) 

Chronic Dietary 
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Dietary 
Exposure 

(mg/kg/day) 
% aPAD 

Dietary 
Exposure 

(mg/kg/day) 
% cPAD 

General U.S. Population 0.191509 11 

All Infants (< 1 year old) 0.397082 23 

Children 1-2 years old 0.624005 37 

Children 3-5 years old 0.461958 27 

Children 6-12 years old 0.255310 15 

Youth 13-19 years old 0.144122 8 

Adults 20-49 years old 0.144401 8 

Adults 50+ years old 0.152076 9 

Females 13-49 years old 

 

 

 

 

No acute endpoint selected 

0.145389 9 
The most highly exposed subgroup is bolded. 
 
 
6.0 Residential (Non-Occupational) Exposure/Risk Characterization 
 
A screening level residential exposure and risk assessment was completed for products 
containing AAA inert ingredients.  Details of the assumptions informing the residential exposure 
and risk assessment can be found in “JITF Inert Ingredients.  Residential and Occupational 
Exposure Assessment Algorithms and Assumptions Appendix for the Human Health Risk 
Assessments to Support Proposed Exemption from the Requirement of a Tolerance When Used 
as Inert Ingredients in Pesticide Formulations”, D364751, 5/7/09.  A summary of the residential 
exposure and risk assessment is presented below. 
 
The level of concern (LOC) for these risk assessments is an MOE of 100 based on the standard 
10X inter-species and 10X intra-species extrapolation safety factors.   
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6.1 Residential Handler Exposure 
 
Exposure Scenarios 
The Agency selected representative scenarios, based on end-use product application methods and 
labeled application rates.  The AAA inerts are used in pesticide formulation that may be used 
around the home.  These residential pesticide products are typically formulated as liquids in 
concentrates or as wettable powders.  In addition, these inerts may be used in pesticide products 
applied to pets as aerosol sprays intended for flea control on carpeted surfaces and bedding, or as 
shampoo products applied to pets.  Lastly, these inerts may be present in home cleaning products 
or paint products.  HED conducted an assessment to represent high-end residential exposure 
scenarios by assessing: 

• AAA in pesticide formulations (fungicides/insecticides/herbicides); (Outdoor Scenarios) 
• AAA in disinfectant-type uses; (Indoor Scenarios) 
• AAA in aerosol spray and shampoo pet products; (Pet Product Scenarios) 
• AAA in paint applied by aerosol spray can, brush/roller, low-pressure sprayer, and airless 

sprayer; (Paint Product Scenarios) 
 

Based on information contained in the petition, the AAA inerts can be present in cosmetics, 
personal care products, and consumer cleaning products.  Therefore, HED assessed the 
disinfectant-type products containing the AAA inerts using exposure scenarios used by OPP’s 
Antimicrobials Division to represent worst-case residential handler exposure. 
 
Mixer/Loader/Applicator High Exposure Outdoor Scenarios: 
The mixer/loader/applicator high exposure outdoor scenarios use data from the Outdoor 
Residential Exposure Task Force: 

• Liquid products: Low Pressure Handwand (ORETF data) 
• Liquid products: Hose End Sprayer (ORETF data) 
• Ready to Use (RTU): Trigger Pump Sprayer Applications (ORETF data) 

 
Exposure Data and Assumptions:  
A series of assumptions and exposure factors served as the basis for completing the residential 
handler risk assessments for the AAA inerts.  Each assumption and factor is detailed below.  In 
addition to these factors, unit exposures were used to calculate risk estimates.   
 
The Agency used assumptions based on the Residential Exposure Assessment Standard 
Operating Procedures (Residential SOPs).  Key assumptions used in this assessment are 
summarized below.  
 

• The maximum application rate for the inert based on its use in a class of pesticide 
(herbicide/insecticide/fungicide) has been assessed for the short-term exposure duration. 

• Residential risk assessments are based on high-end estimates of what homeowners would 
typically treat.  Per HED’s Residential SOPs (1997 & 2001 revision), residential pesticide 
handlers are assumed to mix and use a volume of 5 gallons of product per day. 

• For adult exposure, the mean bodyweight for US males and females was used to estimate 
exposure (70 kg). 
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5 gallons formulated pesticide solution*(9 lbs/gallon)*(50% AAAs)*(1 part product concentrate/10 parts water) = 2.25 
lbs AAAs in formulated pesticide solutions per day 

• Only adults (age 18+) are expected to apply pesticides. 
• For outdoor pesticide applications, residential handlers are assumed to use a total of 2.25 

lbs AAAs per day.  This estimate is based on the following assumptions: 
o Five (5) gallons of formulated pesticide solution are assumed to be used per day 

by a residential handler (Revised Residential SOPs Area Treated, February, 
2001).  Consistent with the residential SOPs, the density of the formulated 
pesticide solution is assumed to be 9 lbs/gallon.  The proposed limit to the amount 
of AAA inert in the pesticide products is 50%.  Therefore 50% of any pesticidal 
product is assumed to be AAAs.  Product concentrates are assumed to be diluted 
at a 1 to 10 ratio with water. 

 

• Residential exposure is assessed assuming clothing consisting of a short-sleeved shirt, 
short pants and no gloves or respiratory protection, the typical clothing for a home-owner 
applicator 

• A 50% dermal absorption value was used, as well as a 3X factor to account for the 
increased permeability of rat versus human skin. See hazard characterization section 4.1 
for additional information. 

 
 

The duration of exposure for most homeowner applications of home garden and lawn care 
products is best represented by the short-term duration (1 to 30 days).  These exposure scenarios 
include the application of herbicides to lawns and insecticides/fungicides to gardens, ornamental 
plants, or lawns.  While these types of applications may be applied on consecutive days, they are 
not likely to exceed 30 consecutive application days.    
 
Mixer/Loader/Applicator High Exposure Indoor Scenarios: 
The mixer/loader/applicator high exposure outdoor scenarios use data from the proprietary 
Chemical Manufacturers Association (CMA) antimicrobial exposure study, and the Pesticide 
Handlers Exposure Database: 

• Liquid Products: Mopping Use (CMA data)  
• Liquids Products: Wiping Use (CMA data) 
• Aerosol Spray/Trigger pump/Air Deodorization Use (PHED data) 

 
The Agency used assumptions based on methodology developed by the Antimicrobial Division 
(AD) of the Office of Pesticide Programs and the Residential SOPs to assess exposure and risk 
from indoor use of household cleaning products containing the AAA inerts.  Based on 
information from RD, the Agency assumed that the maximum percentage by weight in indoor 
products would be 10% AAAs. 
 
Unit Exposure Values: Unit exposure values were taken from the proprietary Chemical 
Manufacturers Association (CMA) antimicrobial exposure study (USEPA, 1999:  DP Barcode 
D247642) or from the PHED data presented in HED’s Residential SOPs (USEPA, 1997).   
 
“JITF Inert Ingredients.  Residential and Occupational Exposure Assessment Algorithms and 
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1 gallon formulated pesticide solution*(8.34 lbs/gallon)*(10% AAAs)*(2 oz/ 128 oz dilution factor) =  0.013 lbs AAAs 
in formulated pesticide solutions per day 

0.13 gallon formulated pesticide solution*(8.34 lbs/gallon)*(10% AAAs) =  0.108 lbs AAAs in formulated pesticide 
solutions per day 

Assumptions Appendix for the Human Health Risk Assessments to Support Proposed Exemption 
from the Requirement of a Tolerance When Used as Inert Ingredients in Pesticide Formulations”, 
D364751, 5/7/09 contains additional information about the disinfectant-type exposure scenarios 
assessed in this document.  
 
The following key assumptions were used in this assessment: 
 

• For adult exposure, the mean for US male and female bodyweights was used to estimate 
exposure (70 kg).   

• Only adults are assumed to apply pesticides. 
• For the mopping scenario, the CMA dermal and inhalation unit exposure values for 

ungloved mopping were used (71.6 mg/lb inert. and 2.38 mg/lb inert, respectively).  
These values are based on data collected from six replicates mopping floors and receiving 
exposure via contact with the mop or with the bucket. 

• For the wiping scenario, the CMA dermal and inhalation unit exposure values for 
ungloved wiping were used (2,870 mg/lb inert and 67.3 mg/lb inert, respectively).  These 
values are based on data collected from six replicates that used a finger pump sprayer to 
apply cleaning products to restroom fixtures and dental fixtures and then wiped the 
surfaces with a paper towel. 

• For aerosol spray, trigger pump and air deodorization scenarios, the PHED dermal and 
inhalation unit exposure values are 220 mg/lb inert and 2.4 mg/lb inert, respectively.  The 
values are based on homeowners applying an aerosol insecticide to baseboards in 
kitchens and are representative of a handler wearing short pants and a short sleeve shirt, 
with no gloves. 

 
The quantities handled/treated were estimated based on information from various sources and 
assumptions.  
 

• For the mopping scenarios, it was assumed that 1 gallon of diluted solution is used.  HED 
assumes that cleaning products are assumed to have the same density as water (8.34 
lbs/gallon).  While typical product concentrate directions indicate that 1 oz concentrated 
product per 1 gallon of water should be used, HED followed the AD SOP and assumed a 
dilution factor of 2 oz concentrated product/128 oz (1 gallon) of water for the residential 
handler risk assessment to represent heavy-duty cleaning formulations.  Based on 
information from RD, the Agency assumed that the maximum percentage by weight in 
indoor products would be 10% AAAs. 

 

 
• For the wiping and trigger pump spray scenarios, it was assumed that 0.5 liter (0.13 gal) 

of ready-to-use (RTU) solution is used.  For antimicrobial products, 10% AAAs in 
product is assumed. 
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• For the aerosol foam spray and air deodorization scenarios, it is assumed that one can of 

product is used.  For the aerosol spray/trigger pump/air deodorization scenario, it is 
assumed that a 12 oz net weight product is used (0.094 gallons).  10% AAAs inert in 
antimicrobial and disinfectant-type products was assumed. 

• A 50% dermal absorption value was used, as well as a 3X factor to account for the 
increased permeability of rat versus human skin. See hazard characterization section 4.1 
for additional information. 

 
The duration of exposure for most homeowner applications of indoor cleaning products is 
believed to be best represented by the short-term duration (1 to 30 days) because the different 
scenarios (i.e. methods of application) are assumed to be episodic, not daily.  In addition, 
homeowners are assumed to use different cleaning products with varying active and inert 
ingredients.   
 
Mixer/Loader/Applicator High Exposure Pet Product Scenarios: 

• Aerosol Spray scenario (Spray applications to pets and/or pet bedding) 
• Pet Shampoo scenario (Shampoo application to pets) 
  

Products intended for use on pets contain less than 6% AAAs in the formulation.  Therefore, the 
residential handler exposure assessment assumed that products associated with the pet use 
scenarios contained up to 6% AAAs in pet products.  Typically, HED would also assess a pet 
shampoo scenario to reflect a high-end dermal exposure scenario associated with pets.  
 
The following key assumptions were used in this assessment: 

• For adult exposure, the mean bodyweight for US males and females was used to estimate 
exposure (70 kg).  Only adults are expected to apply pesticides. 

• For aerosol spray scenario, the PHED dermal and inhalation unit exposure values are 220 
mg/lb inert and 2.4 mg/lb inert, respectively.  The values are based on homeowners 
applying an aerosol insecticide to baseboards in kitchens and are representative of a 
handler wearing short pants and a short sleeve shirt, with no gloves.  

• For shampoo scenario, the carbaryl and MGK shampoo study (MRID 44658401 and 
MRID 46601001, respectively) dermal and inhalation unit exposure values are 1661 
mg/lb inert and 0.06 mg/lb inert, respectively.  These values are based on the geometric 
mean of the combined unit exposure values. 

 
The quantities handled/treated were estimated based on information from various sources and 
assumptions.  

• For the aerosol spray and air deodorization scenarios, it is assumed that one-half can of 
spray product is used.  It is assumed that a 12 oz net weight product is used, so half of 
this can is 6 oz (0.047 gallons).  The density of the product is assumed to be equivalent to 
water, 8.34 lbs/gallon. 

• For the shampoo scenario, it is assumed that one-quarter of a bottle of shampoo is used.  
It is assumed that a 12 oz net weight product is used, so one quarter of a bottle is 3 oz 
(0.1875 lbs).  Shampoo pet products were used to assess postapplication exposure to pet 
product as these types of products are used in large quantities on the pet.  One-quarter of 
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a 12 oz shampoo product was assumed to be applied to the pet for short- and 
intermediate-term exposure durations.  The pet shampoo application rate is a conservative 
estimate based on the amount of shampoo product applied in the Carbaryl and MGK 
shampoo studies (MRID 44658401 and MRID 46601001, respectively).  According to 
the Carbaryl and MGK studies, the average amount of shampoo product applied to each 
animal was 27,240 mg and 33,900 mg, respectively.  Our assessment assumes 85,000 mg 
of product applied in each application (one quarter of a 12 oz bottle), so this assumption 
is conservative. 

• 6% AAA inert in pet product is assumed. 
• A 50% dermal absorption value was used, as well as a 3X factor to account for the 

increased permeability of rat versus human skin. See hazard characterization section 4.1 
for additional information.  

 
The duration of exposure for most homeowner applications of pet products is believed to be best 
represented by the short-term duration (1 to 30 days) because the pest pressure for these 
scenarios is assumed to be episodic, not daily.   
 
Mixer/Loader/Applicator High Exposure Antimicrobial Paint Scenarios: 

• Brush and roller paint application scenario  
• Airless sprayer paint application scenario  

 
As the AAA inert petition specifically made claims for 180.920, 180.930, and 180.940 
(antimicrobial uses), HED also assessed exposure scenarios from paints with antimicrobial 
ingredients. This section describes assessing exposure for residential handlers applying paint 
containing antimicrobial ingredients. The HED document “JITF Inert Ingredients.  Residential 
and Occupational Exposure Assessment Algorithms and Assumptions Appendix for the Human 
Health Risk Assessments to Support Proposed Exemption from the Requirement of a Tolerance 
When Used as Inert Ingredients in Pesticide Formulations”, D364751, 5/7/09 does not address 
the handler or postapplication paint-related exposure scenarios. However, all the inputs to 
calculate the relevant handler and postapplication dose (dermal, inhalation, and oral) are 
presented below.    
 
These scenarios assume that paint aerosols containing antimicrobial ingredients may lead to 
inhalation or dermal exposure while spraying, brushing, and rolling.  Spray paint aerosols are 
assumed to be similar to that of an insecticide pressurized spray can application.  All brush and 
roller paints and stains are assumed to be similar regardless of the paint type (e.g. alkyd or latex 
paints and stains).  The method for completing exposure assessments for this scenario relies on 
using surrogate PHED data.  Information used to assess these scenarios can be found in HED’s 
SOPs for Residential Exposure Assessments, 1997.   
 
The following key assumptions were used in this assessment: 
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• For aerosol spray paints, the upper-percentile assumption for the amount handled is 3 
cans (12 ounces each) used per event (the 90th percentile amount of spray paint used per 
event is 36.11 oz/use1.   

• For paints used with a brush or roller, the amount of paint used per event is 2 gallons 
(two 1-gallon cans) of paint.  This is based on a 90th percentile value of 8 gallons of latex 
paint used per year divided by the mean frequency of 4 painting events per1.   

• For painting/staining with a low-pressure sprayer, it is assumed that residential users may 
use up to 5 gallons of finished spray prepared from a concentrated product and water.  
This is based on the experience and professional judgement of the OPP/HED staff by 
assuming that more product would be used with a low-pressure sprayer than with a roller 
or brush, but less than the used with a high-pressure sprayer. 

• For painting/staining with an airless sprayer, a residential user is assumed to use three 5-
gallon cans of ready-to-use product or of finished spray prepared from a concentrated 
product and water.  This is based on a coverage rate of 200 ft2/gallon and a house size of 
40x30x20 ft (surface area of 2,800 ft2).  This is based on the experience and professional 
judgement of the OPP/HED staff and is assumed to be an upper-percentile input.   

• All paint categories are considered similar for exposure assessment purposes (e.g. an 
exterior alkyd paint would be considered the same as a latex).   

• The density of spray paint is 1.24 g/ml (10.34 lbs/gallon).  This is based on the mean 
density for latex paint2.   

• For adult exposure, the mean bodyweight for US males and females was used to estimate 
exposure (70 kg).  Only adults (18+) are expected to apply paints. 

• For aerosol spray paint scenario, the PHED dermal and inhalation unit exposure values 
are 220 mg/lb inert and 2.4 mg/lb inert, respectively.  The values are based on 
homeowners applying an aerosol insecticide to baseboards in kitchens and are 
representative of a handler wearing short pants and a short sleeve shirt, with no gloves.  

• For the brush/roller painting scenario, the PHED dermal and inhalation unit exposure 
values are 230 mg/lb inert and 0.284 mg/lb inert, respectively.  The values are based on 
using 1-gallon paint cans and typical brushes while engaged in painting a single, 
residential bathroom.  The applicators were not professional painters.  Each replicate used 
up to ½ gallon of paint for each bathroom painting. 

• For the low-pressure sprayer scenario, the PHED dermal and inhalation unit exposures 
were 100 mg/lb inert and 0.0216 mg/lb inert, respectively.  The values are based on using 
a typical low pressure handwand to treat low and mid-level targets generally below the 
waist. 

• For the airless sprayer application scenario, the PHED dermal and inhalation unit 
exposures were 79 mg/lb inert and 0.83 mg/lb inert, respectively.  The values are based 
on using an airless sprayer to apply paint or stain to building exteriors.   

 
The duration of exposure for most homeowner applications of paint products is believed to be 
best represented by the short-term duration (1 to 30 days) because the activity of painting is 
                                                 
1 U.S. Environmental Protection Agency. (1996) Exposure Factors Handbook [Draft]. National Center for 
Environmental Assessment, Washington D.C. EPA/600/P-95/002Ba.   
2 U.S. Environmental Protection Agency. (1986) Standard Scenarios for Estimating Exposure to Chemical 
Substances During Use of Consumer Products – Volume 1, Prepared for U.S. EPA, Ofice of Toxic Substances, 
Exposure Evaluation Division, by Versar, Inc. EPA Contract #68-02-3968. 
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assumed to be an episodic, not daily activity pattern for residential users.  EPA’s Exposure 
Factors Handbook [Draft, 1996] indicates a mean frequency of four painting events per year.  
 
“JITF Inert Ingredients.  Residential and Occupational Exposure Assessment Algorithms and 
Assumptions Appendix for the Human Health Risk Assessments to Support Proposed Exemption 
from the Requirement of a Tolerance When Used as Inert Ingredients in Pesticide Formulations”, 
D364751, 5/7/09 contains additional information about the exposure scenarios assessed in this 
document.  
 
Risk Summary 
For all residential handler scenarios, risk estimates are not of concern (i.e., MOEs are all greater 
than 100) for both the route-specific (dermal or inhalation) assessment and for the total MOE 
(dermal and inhalation combined).  A summary of the results are provided below in Tables 6.1, 
below. 
 
The Agency believes that the handler scenarios assessed represent worse-case exposures and 
risks resulting from use of indoor and outdoor pesticide products, pet products and paint products 
containing the AAA inerts in residential environments.   
 
 

Table 6.1.  Short-term Exposure and Risks for AAAs Residential Handlers  
Exposure 
Scenario 
(Formulation/ 
Application) 

Application 
Rate1 (lb 

inert/ 
gallon) 

Quantity 
Handled/ 
Treated 
per day2 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalation 
Unit 

Exposure 
(mg/ lb 
inert)3 

Dermal 
Dose 

(mg/kg 
/day)4 

Inhalation 
Dose 

(mg/kg/ 
day)5 

Baseline 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 

Total 
MOE8 

Outdoor Products  
Liquids/ Low 
Pressure 
Handwand (ST) 
(ORETF data) 

0.45 lb/gal 5 
gallons 38 0.003 1.221 9.6E-5 820 1,700,000 820 

Liquids/ Hose End 
Sprayer, Lawn 
(ST) 
(ORETF data) 

0.45 lb/gal 5 
gallons 11 0.017 0.354 0.00055 2,800 310,000 2,800 

Liquids/ Trigger 
Sprayer/ Home 
Garden (ST) 
(ORETF data) 

0.45 lb/gal 5 
gallons 54 0.0019 1.736 6.11E-5 580 2,800,000 580 

Indoor Products  
Indoor hard 
surface, Mopping 
(ST) 
(CMA data) 

0.013 
lb/gal 1 gallon 71.6 2.38 0.0133 0.00044 75,000 380,000 63,000 

Indoor hard 
surface, Wiping 
(ST) 
(CMA data) 

0.834 
lb/gal 

0.13 
gallons 2870 67.3 4.445 0.104 220 1,600 200 

Indoor hard 
surface, Aerosol 
spray (ST) 
(PHED data) 

0.834 
lb/gal 

0.094 
gallons 
(12 oz) 

220 2.4 0.246 0.0027 4,100 63,000 3,800 

Pet Products 
Pet Spray Product 
(ST) 
(PHED data) 

0.5 lb/gal 
0.047 

gallons  
(6 oz) 

220 2.4 0.0737 0.0008 14,000 210,000 13,000 

Pet Shampoo 
Product (ST) 
(MRID 44658401 
and 46601001) 

0.01125 
lbs NA 1661 0.06 0.267 9.64E-6 3,700 17,000,000 3,700 
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Table 6.1.  Short-term Exposure and Risks for AAAs Residential Handlers  
Exposure 
Scenario 
(Formulation/ 
Application) 

Application 
Rate1 (lb 

inert/ 
gallon) 

Quantity 
Handled/ 
Treated 
per day2 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalation 
Unit 

Exposure 
(mg/ lb 
inert)3 

Dermal 
Dose 

(mg/kg 
/day)4 

Inhalation 
Dose 

(mg/kg/ 
day)5 

Baseline 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 

Total 
MOE8 

Paint Scenarios 
Paint Aerosol 
Spray can  (ST) 
(PHED data) 

0.2585 
0.28125 
gallons 
(36 oz) 

220 2.4 0.2285 0.0025 4,400 67,000 4,100 

Paint brush/roller 
(ST) (PHED data) 0.2585 2 

gallons 230 0.284 1.699 0.0021 590 80,000 580 
Paint low-pressure 
sprayer (ST) 
(PHED data) 

0.2585 5 
gallons 100 0.0216 1.846 0.0004 540 420,000 540 

Paint airless 
sprayer (ST) 
(PHED data) 

0.2585 15 
gallons 79 0.83 4.376 0.046 230 3,700 220 

1Application rates are based on maximum application rates of products containing AAA inerts multiplied by 50% for outdoor 
products, 10% for indoor products, 6% for pet products, and 2.5% for paint products to convert from product application rate to 
inert application rate.  
2Quantity treated daily values are back-calculated from 5 gallons of product used per day (Revised Residential SOPs 2001) for 
outdoor products. Indoor products are assumed to be used at 1 gallon of solution for the mopping scenario, 0.5 L of solution for 
the wiping scenario, and a 12 oz can of spray for the aerosol spray/air deodorization scenario. Pet spray products are assumed to 
be used at a rate of half of a 12 oz can of product, pet shampoo products are assumed to be used at a rate of one quarter of a 12 oz 
bottle of product.  Paint products are assumed to be used at a rate of 36 ounces for aerosol spray can application, 2 gallons for 
brush/roller application, 5 gallons for low-pressure sprayer application, and 15 gallons for airless sprayer application. 
3Unit Exposure data sources are identified in the exposure scenario column.  All exposure scenarios assess exposure reflecting 
applicators wearing short-sleeved shirts and shorts and no respiratory protection. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb /gal) * Quantity handled (gallons/day))/ 
Body Weight (70 kg) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure (mg inert / lb inert) * Application Rate (lb /gal) * Quantity handled 
(gallons/day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 168 mg/kg/day)/ Daily dermal dose (mg/kg/day) corrected for 50% dermal absorption in rats, 
and a 3X factor to account for the increased permeability of rat vs. human skin. 
7 Inhalation MOE = PoD (NOAEL of 168 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8 Total MOE = 1/ [(1/ Dermal MOE) + (1/ inhalation MOE)] 
 
6.2 Residential Postapplication Exposure 
 
Exposure Scenarios 
Residential postapplication exposures result when bystanders, such as children come in contact 
with the AAA inerts in areas where end-use products have recently been applied (e.g., treated 
lawns, gardens or recently cleaned surfaces).  The Agency selected representative scenarios, 
based on end-use product application methods and labeled application rates.  HED conducted an 
assessment to represent worst-case residential exposure by assessing post application exposures 
and risks from: 
 

• AAAs in pesticide formulations (fungicides/ insecticides/ herbicides); (Outdoor 
Scenarios) 

• AAAs in disinfectant-type uses; (Indoor Scenarios) 
• AAAs in shampoo pet treatments; (Pet Product Scenarios) 
• AAAs in paint products; (Paint Product Scenarios) 

 
The Agency considers dermal (adults and children) or incidental oral (children only) the primary 
exposure routes for the AAA inerts.  Inhalation exposures are not typically calculated for 
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postapplication scenarios because inhalation exposures generally account for a negligible 
percentage of the overall body burden for most pesticide chemicals.  Any inhalation exposure 
through the postapplication route will be less than the inhalation exposures assessed by 
residential handlers above in section 6.1. 
 
For all postapplication exposure scenarios, exposures are assessed at short- and intermediate-
term exposure durations because residues may be present on treated lawns, indoor treated 
surfaces, or on treated pets for lengths of time consistent with short- and intermediate-term 
exposure.  Additionally, residential postapplication exposure can occur in commercially treated 
environments (e.g., schools, child care facilities, hospitals).  If the products are used on a routine 
basis (i.e., daily), exposures may occur over an intermediate-term time duration (30 days – 6 
months).   
 
Postapplication High End Outdoor Exposure Scenarios 

• Dermal exposure to treated lawns (adults/children) 
• Hand-to-Mouth activity for toddlers on treated lawns (children) 
• Object-to-Mouth activity for toddlers on treated lawns (children) 
• Soil ingestion from treated soil (children) 

  
The exposures from these routes and scenarios were considered individually and were also added 
together, where appropriate, to determine a total dose for children exposure to treated lawns.  
Residential postapplication exposure is assessed on the day of application, typically referred to as 
Day 0. 
 
Exposure Data and Assumptions 
A series of assumptions and exposure factors served as the basis for completing the residential 
postapplication risk assessments.  The assumptions and factors used in the risk calculations are 
consistent with current HED policy for completing residential exposure assessments (i.e., SOPs 
for Residential Exposure Assessment [1997 and 2001 revision]).   
 
Exposures to adults/children after contact with treated lawns have been addressed using the latest 
approaches for this scenario including: 

• For adult exposure, the mean bodyweight for US males and females was used to estimate 
exposure (70 kg).  For child exposure, the mean of median values for male and female 3 
year olds was used to estimate exposure (15 kg). 

• HED has developed standard transfer coefficient (TC) values for residential 
postapplication scenarios to ensure consistency in exposure assessments.  For the short-
term assessment, TC values of 14,500 cm2/hr (adults) and 5,200 cm2/hr (children) were 
used.  For intermediate-term risk assessment, TC values of 7,300 cm2/hr (adults) and 
2,600 cm2/hr (children) were used.  These default transfer coefficients, found in the 2001 
Residential SOPs, were used to calculate postapplication exposures. 

• Based on HED’s Residential SOPs, it was assumed that the surface area used for each 
hand-to-mouth event is 20 cm2 (based on the surface area of three fingers of a toddler’s 
hand).  For short-term exposures, it is assumed that there were 20 events per hour (90th 
percentile, according to the SOP) and for intermediate-term exposures, it was assumed 
that there were 9.5 event/hour (mean value). 
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• The exposure time used is 4 hours a day (USEPA, 2000 and 2001). 
• The saliva extraction efficiency used is 50% (USEPA, 2000 and 2001). 
• Pesticidal products are assumed to contain a maximum of 50% AAAs by weight in the 

end use products.  
• The relevant application rates for AAAs containing products are derived above in Section 

6.1 
• A 50% dermal absorption value was used, as well as a 3X factor to account for the 

increased permeability of rat versus human skin. See hazard characterization section 4.1 
for additional information. 

 
Postapplication High End Indoor Exposure Scenarios 
 
Standard methodologies based on HED’s Residential SOPs were used to assess residential 
postapplication exposure to hard surface cleaners. 
 
The Agency assumed that the maximum percentage by weight in indoor products would be 10% 
AAAs.  Based on an overall query of products that contain AAAs, this reflects a high-end 
concentration.   
 
Typically, the Agency assesses disinfectant-type products for the short-term exposure duration (1 
to 30 days).  This assumption is supported by the fact that the different scenarios (i.e. methods of 
application) are episodic, not daily.  In addition, homeowners are assumed to use different 
cleaning products with varying active and inert ingredients.  However, intermediate-term 
exposure is assessed for children because disinfectant products are used frequently in schools 
and day care centers where children can spend significant amounts of time.  In those 
environments, cleaning products can be used on a daily basis. 
 
The Agency used assumptions based on the Residential SOPs. The following key assumptions 
were used in this assessment: 

• For child exposure, the mean of median values for male and female 3 year olds was used 
to estimate exposure (15 kg). 

• Based on HED’s Residential SOPs, it was assumed that the surface area used for each 
hand-to-mouth event is 20 cm2 (based on the surface area of three fingers of a toddler’s 
hand).  For short-term exposures, it is assumed that there were 20 events per hour (90th 
percentile, according to the SOP) and for intermediate-term exposures, it was assumed 
that there were 9.5 event/hour (mean value). 

• The exposure time used is 4 hours a day (USEPA, 2000 and 2001). 
• The saliva extraction efficiency was 50% (USEPA, 2000 and 2001). 
• No label information was available to represent the volume of disinfectant to be used for 

cleaning surfaces such as floors.  It was assumed that the diluted treatment solution was 
applied at a rate of 1 gallon per 1,000 sq. ft3. 

• The maximum application rate on the product labels for application to hard surfaces is 
8.34 lbs product/gal, based on the density of water.  The amount of product used is 
assumed to be 0.5 gallons per day at a rate of 1 gallon/1000 ft2, (i.e., 0.5 gallons for 500 
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ft2).  Therefore, the application rate used for the hard surface cleaner scenario in the post 
application scenario was  1.3x10-5 lbs inert/ft2 [(1 gallon of product used * 8.34 
lbs/gallon)/1000 ft2 cleaned = 0.008 lb product/ft2); (0.008 lb product/ ft2 * 10% inert in a 
given disinfectant formulation * 2 oz/128 oz dilution factor= 1.3x10-5 lb/ft2 /per day)] 
(See Table 6.2: Indoor Cleaning Products) 

• No data is available regarding the quantity of solution residue left on the floor after 
treatment.  As a conservative measure, it was assumed that 25% of the cleaner remains 
after the final mopping.  This assumption has been used by the AD for other Office of 
Pesticide Program risk assessments. 

• No transferable residue data were available that could be used to estimate the transfer 
factor from the floor to skin.  Therefore, it is assumed that 10% of the deposition rate is 
available for dermal transfer (USEPA, 2000 and 2001). 

• A 50% dermal absorption value was used, as well as a 3X factor to account for the 
increased permeability of rat versus human skin. See hazard characterization section 4.1 
for additional information. 

 
Postapplication High End Pet Product Exposure Scenarios 
Standard methodologies based on HED’s Residential SOPs were used to assess residential 
postapplication exposure to pesticidal products used on pets.  Shampoo products were assessed 
as these products are applied in large quantities to the pet for flea control, and thus are the most 
readily available for postapplication residential exposure. 
 
The Agency assumed that the maximum percentage by weight in pet products would be 6% 
AAAs.  Based on an overall query of products that contain AAAs, this reflects a high-end 
concentration.   
 
Shampoo pet products were used to assess postapplication exposure to pet product as these types 
of products are used in large quantities on the pet.  One-quarter of a 12 oz shampoo product was 
assumed to be applied to the pet for short- and intermediate-term exposure durations.  The pet 
shampoo application rate is a conservative estimate based on the amount of shampoo product 
applied in the Carbaryl and MGK shampoo studies (MRID 44658401 and MRID 46601001, 
respectively).  According to the Carbaryl and MGK studies, the average amount of shampoo 
product applied to each animal was 27,240 mg and 33,900 mg, respectively.  This assessment 
assumes 85,000 mg of product applied in each application (one quarter of a 12 oz bottle), so this 
assessment is conservative. 
 
The residue of pesticidal shampoo treatments on pets is expected to remain available for transfer 
and exposures are expected to occur over a short- and intermediate-term time duration (1- 30 
days, 30 days – 6 months, respectively). 
 
The Agency used assumptions based on the Residential SOPs. The following key assumptions 
were used in this assessment: 

• For adult exposure, the mean for US males and females was used to estimate exposure 
(70 kg).  For child exposure, the mean of median values for male and female 3 year olds 
was used to estimate exposure (15 kg). 

• Application rate is based on the size of shampoo treatment.  Short- and intermediate-term 
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exposures were estimated assuming one quarter the size of a 12 ounce shampoo bottle, or 
3 ounces per day for the exposure duration. This means for AAAs, 5,100 mg of inert are 
used for short- and intermediate-term exposure durations [3 ounces * (2,8350 mg/oz) * 
6% inert in product = 5,100 mg inert]. This assumption of the amount of shampoo used 
varies from that in the current residential SOPs, but is consistent with proposed updated 
methodologies. 

• It is assumed that one pet is contacted per day. 
• On the day of application, it may be assumed that 5% (0.05) of the maximum application 

rate is available on the pet’s body and transferred to the adult/toddler as a dislodgeable 
residue.  This value is believed to be an upper-percentile assumption based on the 
properties of the AAAs. The assumption of 5% transfer varies from the current SOPs, but 
is consistent with proposed updated methodologies. 

• Postapplication activities are assed on the same day that the pesticide is applied because it 
is assumed that individuals could come in contact with the pet immediately after 
application. 

• The surface animal of a dog is determined using a representative (average) animal, or a 
medium-sized (30 lb) dog.  Estimated risks are based on an even loading of residues 
across the entire surface of a 30 lb dog, where Surface area (cm2) = ((12.3 * (BW 
(lb)*454)^0.65)) = 2490 cm2 from HED’s 1993 Wildlife Exposure Factors Handbook. 

 
Pet Product Postapplication Dermal Exposure Assumptions: 
• HED’s default value for the surface area of an adult hug is 5,625 cm2; surface area for a 

toddler hug is 1,875 cm2 (US EPA, 1999 SAP). 
• A 50% dermal absorption value was used, as well as a 3X factor to account for the 

increased permeability of rat versus human skin. See hazard characterization section 4.1 
for additional information. 

 
Pet Product Postapplication HTM Exposure Assumptions: 
• Based on HED’s Residential SOPs, it was assumed that the surface area used for each 

hand-to-mouth event is 20 cm2, representing the surface area of the child’s hands entering 
the mouth (assumed to be 3 fingers).   

• Saliva extraction efficiency is assumed to be 50% (i.e., every time the hand goes in the 
mouth approximately half of the residues on the hand are removed). 

• The approach used to address the hand-to-mouth exposure pathway has been modified 
since 1999 Draft Policy 13, “Postapplication Exposure Assessment for Children from 
Treated Pets.”  In the revised approach, the frequency term has been modified to an 
equilibrium approach analogous to the dermal exposure component (i.e., the frequency = 
1 event/day).  This approach was revised since the data from which the transferable 
residues concentrations were determined rely on a continuous contact (grooming) 
technique that would lead to concentrations on the hands which are anticipated to be 
significantly higher than would result from petting/hugging. 
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Postapplication High End Paint Product Exposure Scenarios 
 
This section describes assessing postapplication exposure among children from ingestion of paint 
chips containing pesticide residues.  This scenario assumes that pesticide containing paint chips 
are ingested by children. 
 
The residue of pesticidal paint treatments is expected to remain available for transfer and 
exposures are expected to occur over a short- and intermediate-term time duration (1- 30 days, 
30 days – 6 months, respectively). 
 
The Agency used assumptions based on HED’s Residential SOPs. The following key 
assumptions were used in this assessment: 

• The assumed ingestion rate for paint chips containing pesticides is 0.04 gram/day for 
children (age 6 months to 1-1/2 year).  This assumes that child ingests a paint chip with 
an overall size of 1 in2 (6.25 cm2) and an average weight of 6.5 mg/cm2 for a paint chip 
that is one layer thick (US EPA, 1994).  This is believed to be an upper-percentile value.  

• Infants (age 6 months to 1-1/2 year) are assumed to weight 10 kg.  This is the mean of the 
median value for male and female children in the 6-11 month and 1 year age groups.  (US 
EPA, 1996).   

• It is assumed that 20 percent of the residue is remaining in paint and is available for 
ingestion via paint chip.  This is believed to be an upper-percentile assumption, based on 
the experience and professional judgement of the OPP/HED staff. 

 
Potential dose rates from ingestion are calculated as follows: 
 
   PDR = IgR * (P/100) * F * CF1 
     BW 
 
Where: 
 PDR = potential dose rate (mg/kg/day) 
 IgR = ingestion rate of paint chips containing pesticide residues (g/day) 
 P = percent of inert in paint 
 F = fraction of inert available for ingestion (unitless) 
 CF1 = weight unit conversion factor (1,000 mg/g) 
 BW = body weight (kg) 
 
Risks were calculated using the Margin of Exposure (MOE) approach, which compares a 
toxicological PoD to an exposure estimate.  Exposure algorithms and additional information on 
calculating the risk estimates for residential postapplication exposure can be found in “JITF 
Inert Ingredients.  Residential and Occupational Exposure Assessment Algorithms and 
Assumptions Appendix for the Human Health Risk Assessments to Support Proposed Exemption 
from the Requirement of a Tolerance When Used as Inert Ingredients in Pesticide Formulations”, 
D364751,” 5/7/09.   
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Risk Summary 
A summary of the residential postapplication exposure and risk estimates are presented in Table 
6.2, below.  Short- and intermediate-term post application risks for children are not of concern.  
The individual route-specific and combined non-dietary risks from dermal exposure and hand-to-
mouth exposure for the outdoor scenarios and indoor scenarios do not demonstrate risks of 
concern for toddlers (i.e., the MOEs for the assessed scenarios are greater than 100) for both the 
short- and intermediate-term exposure durations.  Incidental oral exposure to infants of paint 
chips does not demonstrate a risk of concern for short-term exposure durations. 
 
Risk Characterization 
At this time, residue dissipation data or reliable use pattern data are not available, including the 
frequency and duration of use of antimicrobial products in the residential setting.  The Agency 
does not believe that the use patterns of many residential products result in intermediate-term 
exposure.  However, the Agency notes that intermediate-term exposure to children may occur in 
areas where disinfecting products are used more frequently (i.e., schools and day care centers). 
 
Table 6.2.  Residential Postapplication Short- and Intermediate-term Exposures and Risks 
for AAAs 
Exposure Scenario Application Rate1 Exposed 

Population & 
Exposure 
Duration2 

Daily Dose 
(mg/kg/day)3 

MOE4 

Outdoor Lawn Products 
Adult ST 0.5226 1,900 
Adult IT 0.263 3,800 
Child ST 0.8747 1,100 

Dermal Exposure to 
Treated Lawns 

Child IT 0.437 2,300 
Child ST 0.0336 5,000 Hand-to-Mouth from 

Treated Lawn Child IT 0.016 11,000 
Child ST Object-to-Mouth 

from Treated Lawn Child IT 0.0084 20,000 

Child ST Soil Ingestion Child IT 0.000113 1,500,000 

Child ST NA 930 Total Lawn 
Combined 
Exposures* 

2.25 lb/day 

Child IT NA 1,900 

Indoor Cleaning Product 
Child ST Dermal Exposure to 

Treated Indoor 
Surface 

Child IT 0.0698 14,000 

Child ST 0.0085 20,000 Hand-to-Mouth from 
Treated Indoor 
Surface 

Child IT 0.004 42,000 

Child ST NA 8,200 Total Surface 
Combined 
Exposures* 

1.3E-5 lb/ft2 

Child IT NA 11,000 

Pet Product 
Adult ST  5,100 mg/day Adult IT 3.428 290 Dermal Exposure to 

Treated Pet 
5,100 mg/day Child ST 5.333 190 
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Table 6.2.  Residential Postapplication Short- and Intermediate-term Exposures and Risks 
for AAAs 
Exposure Scenario Application Rate1 Exposed 

Population & 
Exposure 
Duration2 

Daily Dose 
(mg/kg/day)3 

MOE4 

Child IT 
Child ST Hand-to-Mouth from 

Treated Pet 5,100 mg/day Child IT 0.028 5,900 

Child ST Total Pet 
Combined 
Exposures* 

5,100 mg/day Child IT NA 180 

Paint Products 
Incidental Oral 
Exposure to Paint 
Chips 

NA Infant ST 0.02 8,400 

1 Application rates for outdoor products are derived in Section 6.1 Application rates for indoor and pet products are derived in 
Section 6.2. 
2 ST and IT indicate short- or intermediate-term exposure durations. 
3 Daily Dose = Daily Dose algorithms for various residential postapplication scenarios outlined in “JITF Inert Ingredients.  
Residential and Occupational Exposure Assessment Algorithms and Assumptions Appendix for the Human Health Risk 
Assessments to Support Proposed Exemption from the Requirement of a Tolerance When Used as Inert Ingredients in Pesticide 
Formulations”, D364751, 5/7/09. 
4 Dermal MOE =  PoD (NOAEL of 168 mg/kg/day)/ Daily dermal dose (mg/kg/day) corrected for 50% dermal absorption in rats, 
and a 3X factor to account for the increased permeability of rat vs. human skin.  Oral MOE = PoD (NOAEL of 168 mg/kg/day) / 
Daily dose (mg/kg/day). 
5 Combined exposures reflect the aggregation of dermal exposure to treated areas and HTM exposure from treated areas (for 
children).  Total Combined Exposures = 1/ [(1/ Dermal MOE) + (1/ HTM MOE)] 
 
 
7.0 Aggregate Risk Assessments and Risk Characterization 
 
7.1 Acute Aggregate Risk 
 
There was no hazard attributable to a single exposure seen the in the toxicity database for the 
AAAs; therefore, an acute aggregate risk assessment is not required. 
 
7.2 Short-Term/Intermediate-Term Aggregate Risk  
 
Short-term and intermediate-term aggregate risk assessments for the AAA inert ingredients 
combine high end residential short- or intermediate-term exposures with average food and 
drinking water exposures, and compare this total to a short- or intermediate term PoD.   
Short- and intermediate term residential exposures are summarized in Table 7.2.1.  
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Table 7.2.1.  Short- and Intermediate-Term Residential Risks for the AAA Aggregate 

Risk Calculations 
Population Handler Risk 

(MOE)1 
Postapplication Risk 

(MOE)2 
Residential Risk 

(MOE)3 
Short-Term 

Adult Male 
200 

Source: Table 6.1 
Indoor hard surface, Wiping (ST) 

290 
Source: Table 6.2 

ST Dermal Exposure to Treated 
Pet 

120 

Adult Female 
200 

Source: Table 6.1 
Indoor hard surface, Wiping (ST) 

290 
Source: Table 6.2 

ST Dermal Exposure to Treated 
Pet 

120 

Child  N/A 
180 

Source: Table 6.2 
 ST Total Pet Combined 

Exposures 

180 

Intermediate-Term 

Adult Male N/A 
290 

Source: Table 6.2 
IT Dermal Exposure to Treated 

Pet 
290 

Adult Female N/A 
290 

Source: Table 6.2 
IT Dermal Exposure to Treated 

Pet 
290 

Child  N/A 
180 

Source: Table 6.2 
IT Total Pet Combined 

Exposures 
180 

1 – Handler exposure combines high end dermal and inhalation handler exposure, where the exposure duration is appropriate to 
assess 
2 – Postapplication exposure combines high end dermal exposure to outdoor lawn products or indoor cleaning products with high 
end dermal and incidental oral exposure to pet products for the relevant exposure duration 
3 - Residential exposure combines high end dermal and inhalation handler exposure for short-term (Table 6.1) with high end post 
application dermal and incidential oral exposure (Table 6.2).  
 
Short- and intermediate-term aggregate risks are summarized in Table 7.2.2.  Short- and 
intermediate-term aggregate risks are not of concern for adults or children.   
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Table 7.2.2 Short-Term and Intermediate-Term Aggregate Risk 

Calculations  
   

Population 

LOC for 
Aggregate 

Risk1 
MOE 

food & water2 
MOE 

residential3 

Aggregate MOE 
(food and 

residential)4 

Short-Term 

Adult Male 100 1100 120 110 

Adult Female 100 1200 120 110 

Child 100 270 180 110 

Intermediate-Term 

Adult Male 100 1100 290 230 

Adult Female 100 1200 290 230 

Child 100 270 180 110 
1 The LOC is base don the standard 100X safety factor for inter- and intra-species extrapolation. 
2 MOE food = [(short- or intermediate-term oral NOAEL)/(chronic dietary exposure)].  Chronic dietary exposure 
values from Table 5.5.4. 
3 MOE residential from Table 7.2.1.  
4 Aggregate MOE (food and residential) = 1[ [(1MOE food) + (1MOE residential) ]] 
 
7.3 Long-Term Aggregate Risk 
 
For the AAAs, the long-term aggregate risk includes dietary exposures to food and drinking 
water only.  Dietary (food and water) exposures and risk are discussed in Section 5.5.4 of this 
memorandum.  Long-Term (chronic) aggregate risks for the AAAs are not of concern.   
 
7.4 Cancer Risk 
 
HED has not identified any concerns for carcinogenicity; therefore, an aggregate cancer dietary 
exposure assessment was not performed. 
 
 
8.0 Occupational Exposure/Risk Pathway 
 
Based on examination of product labels which may contain the AAAs as inert ingredients, HED 
has determined that exposure to handlers can occur in a variety of occupational environments.  
Details of the occupational exposure assessment for the AAA inerts can be found in the 
document “JITF Inert Ingredients.  Residential and Occupational Exposure Assessment 
Algorithms and Assumptions Appendix for the Human Health Risk Assessments to Support 
Proposed Exemption from the Requirement of a Tolerance When Used as Inert Ingredients in 
Pesticide Formulations”, D364751,” 5/7/09. 
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The representative occupational scenarios selected by the Agency for assessment were evaluated 
based on likely maximum application rates for products which may contain the AAA inerts for 
the short-term exposure assessment, and average application rates for products likely to contain 
AAAs as inerts for the intermediate- and long-term exposure durations.  Active ingredient 
application rates were corrected for the maximum amount of AAAs likely to be in the final 
formulations to determine exposure and risk from exposure to AAAs grouped by 
fungicide/insecticide or herbicide.  A summary of the occupational assessment is presented 
below. 
 
The level of concern (LOC) for these risk assessments is an MOE of 100 based on the standard 
10X inter and 10X intra species uncertainty safety factors.   
 
8.1 Handler Risk 
 
Exposure Scenarios 
Exposure to pesticide handlers is likely during the occupational use of pesticides containing the 
AAA inert ingredients.  Dermal and inhalation exposure was estimated using PHED and ORETF 
data.  The quantitative exposure/risk assessment developed for occupational handlers to support 
the requested exemption from the requirement of a tolerance for the AAAs is based on the 
following scenarios.  HED notes that these scenarios were selected to represent the scenarios 
with the highest potential exposure.   
 

Mixer/Loader/Applicators:  
1) Mixer/Loader for aerial application- high acreage field crops (liquids) 
2) Mixer/Loader for airblast application- tree nuts crops (both liquid and wettable 

powder) 
3) Mixer/Loader for groundboom application- high acreage field crops and turf (liquids 

and wettable powder) 
4) Applicators for aerial application- high acreage field crops (liquid) 
5) Applicators for airblast- tree nut crops 
6) Applicators for groundboom- high acreage field crops and turf 
7) Mixer/Loader/Applicator- low pressure handwand (liquids and wettable powders)* 
8) High pressure handwand- greenhouse (wettable powders) 
9) Flagging- high acreage field crops (liquids) 

* Uses ORETF unit exposure data.  All others use PHED data. 
 

• Risk estimates were calculated using the Margin of Exposure (MOE) which is a ratio of 
the toxicological PoD to the daily dose.  Daily dose values are calculated by first 
calculating exposures by considering application parameters (i.e., rate and area treated) 
along with unit exposures.  Exposures are then normalized by body weight to calculate 
dose levels.  Dermal short- and intermediate-term exposure is compared to the dermal 
PoD of 168 mg/kg/day. A 50% dermal absorption value was used, as well as a 3X factor 
to account for the increased permeability of rat versus human skin. See hazard 
characterization section 4.1 for additional information.  Inhalation short- and 
intermediate-term exposure is compared to the inhalation PoD of 168 mg/kg/day (same 
PoD for short- and intermediate-term exposure durations).  A combined dermal and 
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inhalation MOE was also calculated for each exposure duration for the AAA inerts since 
common toxicity endpoints were identified for both the dermal and inhalation routes of 
exposure.  The route-specific MOEs were compared to their respective PoDs; the dermal 
and inhalation doses were not combined and compared to a single PoD.  To assess 
handler risks, the Agency used surrogate unit exposure data from the Pesticide Handlers 
Exposure Database (PHED), and ORETF data.  

 
The following assumptions and factors were used in order to complete the exposure and risk 
assessment for occupational handlers/applicators: 

• All worker scenarios were assumed to be short- and intermediate-term in exposure 
durations (i.e., 1-30 days and 1-6 months) except the greenhouse/hothouse scenario.   

• For scenarios where greenhouse/hothouse applications are possible, long-term exposure 
(6+ months) was assessed. 

• The exposure assessment assumes an 8 hour work day. 
• The maximum application rate per pesticide group (herbicide/insecticide/fungicide) has 

been assessed for the short-term exposure duration. 
• The average application rate per pesticide group (herbicide/insecticide/fungicide) has 

been assessed for the intermediate-term exposure duration. 
• For adult exposure, the mean for US male and female bodyweights was used to estimate 

exposure (70 kg).   
• The baseline clothing level for occupational exposure scenarios is considered to be an 

individual wearing long pants, a long-sleeved shirt, shoes, socks, no chemical-resistant 
gloves, and no respiratory protection.   

• For high acreage crops (e.g. corn, soybeans) where applicators can mix/load large 
quantities of pesticide, exposure assessments have also been completed for baseline 
dermal PPE (Personal Protective Equipment) plus chemical-resistant gloves, and no 
respiratory protection. 

• Per the JITF CST1 submission, there is no proposed limit to the amount of AAA inert in 
the pesticide products. Therefore 50% of any pesticidal product is assumed to be AAA 
(assuming that the inert ingredient would be in the formulation at a level equivalent to the 
active ingredient (50% active ingredient; 50% AAA). 

 
Risk Characterization: 
HED initially assessed handler exposure and risks for the AAA inerts in fungicides, herbicides 
and insecticides at baseline PPE (long pants, a long-sleeved shirt, shoes, socks, no chemical-
resistant gloves, and no respiratory protection) which HED considers to be standard agricultural 
worker clothing.  When these assessments indicated that there was potential risks of concern for 
scenarios where workers would be handling large quantities of pesticide for high volume 
operations typically involving aerial applications to high acreage crops, HED repeated the 
assessments and included additional PPE (i.e., chemical-resistant gloves for pesticide handlers).  
See Table 8.1.2 for herbicide products, Table 8.1.5 for insecticide products, and Table 8.1.8 for 
fungicide products.  HED has included an assessment for workers handling high volumes of 
chemicals, which includes gloves, as the Agency believes workers handling these volumes of 
pesticides will be wearing chemical-resistant gloves.   
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When handlers are wearing standard worker clothing (i.e., baseline PPE) the majority of 
occupational handler scenarios do not indicate risks of concern.  For the occupational handler 
scenarios which involve the handling of large volumes of pesticides, those which EPA believes 
that handlers will be wearing chemical-resistant gloves, occupational handler scenarios do not 
indicate risks of concern with the addition of chemical-resistant gloves to baseline PPE (i.e., 
minimum dermal PPE).   
 
For the occupational scenarios that involve mixer loader applicators applying pesticides 
containing the AAA inerts in pesticides formulated as a wettable powder with a low pressure 
handwand to ornamentals in a greenhouse environment, calculated risks resulted in MOEs below 
100 when baseline PPE is assessed.  Since the Agency does not believe that it is routine for these 
workers to wear gloves for these scenarios, an assessment was provided showing MOEs when 
the percent of AAAs in the final formulation was reduced.  For herbicides, insecticides, and 
fungicides, the assessments were provided reducing the cap from the proposed maximum of 50% 
to 30%, 25%, and 20% (Table 8.1.3 for herbicides products, Table 8.1.6 for insecticide products, 
and Table 8.1.9 for fungicide products). MOEs for applicators applying liquids by low pressure 
handwand to ornamentals in a greenhouse/hothouse setting exceed the LOC of 100 when the 
percentages of AAA in the herbicide, insecticide and fungicide formulations are limited to 20%.  
 
 
For the mixer/loader/applicator scenarios described in the occupational handler tables (below), 
the ORETF handler studies have no data for baseline dermal exposure because the handlers in 
the study wore gloves and no respiratory protection. HED believes baseline exposure is relevant 
to assess for these exposure scenarios (i.e., baseline dermal PPE and no respiratory protection).  
Therefore, both ORETF and PHED scenarios are shown in the mixer/loader/applicator section of 
the occupational handler tables.  Baseline inhalation MOEs are reported “as is” because ORETF 
study participants did not wear respiratory protection.  Additional explanation of the ORETF 
studies, as well as additional information concerning the exposure scenarios assessed, is 
available in “JITF Inert Ingredients.  Residential and Occupational Exposure Assessment 
Algorithms and Assumptions Appendix for the Human Health Risk Assessments to Support 
Proposed Exemption from the Requirement of a Tolerance When Used as Inert Ingredients in 
Pesticide Formulations”, D364751,” 5/7/09. 
 

Table 8.1.1.  Exposure and Risks for Occupational Handlers of AAAs in Herbicide Products  
(All Exposure Durations) at Baseline Dermal PPE 

Exposure Scenario 
(Formulation/ 

Application/ Crop) 

Application 
Rate1 (lb 
inert/ A) 

Area 
Treated 
Daily2 

(acres) 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalation 
Unit 

Exposure 
(ug/ lb 
inert)3 

 
Baseline 
Dermal 
Dose 

(mg/kg 
/day)4 

 
Baseline 

Inhalation 
Dose 

(mg/kg/ 
day)5 

Baseline 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 

Total 
MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High Acreage 
Crops (ST) 

5.2 258.5 0.107 4 1,600 4 
Liquids/ Aerial 

Application/ High Acreage 
Crops (IT) 

1 
1200 

49.7 0.02 20 8,200 20 
Liquids/ Airblast/ Nut Tree 

(ST) 3.6 5.966 0.002 170 68,000 170 
Liquids/ Airblast/ Nut Tree 

(IT) 1.6 
40 

2.9 1.2 

2.65 0.0011 380 150,000 380 
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Table 8.1.1.  Exposure and Risks for Occupational Handlers of AAAs in Herbicide Products  
(All Exposure Durations) at Baseline Dermal PPE 

Exposure Scenario 
(Formulation/ 

Application/ Crop) 

Application 
Rate1 (lb 
inert/ A) 

Area 
Treated 
Daily2 

(acres) 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalation 
Unit 

Exposure 
(ug/ lb 
inert)3 

 
Baseline 
Dermal 
Dose 

(mg/kg 
/day)4 

 
Baseline 

Inhalation 
Dose 

(mg/kg/ 
day)5 

Baseline 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 

Total 
MOE8 

Liquids/ Groundboom/ 
High Acreage Crops (ST) 5.2 43.09 0.017 23 9,400 23 

Liquids/ Groundboom/ 
High Acreage Crops (IT) 1 

200 
8.29 0.0034 120 49,000 120 

Liquids/ Groundboom/ 
Turf (ST) 5.2 8.617 0.0036 120 47,000 120 

Liquids/ Groundboom/ 
Turf (IT) 1 

40 
1.657 0.0007 600 250,000 600 

Liquids/ Low Pressure 
Handwand/ Turf  (ST) 3.6 0.746 0.0003 1,300 540,000 1,300 
Liquids/ Low Pressure 
Handwand/ Turf  (IT) 3.6 

5 
0.746 0.0003 1,300 540,000 1,300 

Wettable Powder/ Airblast/ 
Nut Tree (ST) 0.8 1.69 0.0197 590 8,500 550 

Wettable Powder/ Airblast/ 
Nut Tree (IT) 0.8 

40 
1.69 0.0197 590 8,500 550 

Wettable Powder/ 
Groundboom/ High 
Acreage Crops (ST) 

0.8 8.457 0.0983 120 1,700 110 
Wettable Powder/ 

Groundboom/ High 
Acreage Crops (IT) 

0.5 
200 

5.286 0.0614 190 2,700 180 
Wettable Powder/ 

Groundboom/ Turf (ST) 0.8 1.69 0.0197 590 8,500 550 
Wettable Powder/ 

Groundboom/ Turf (IT) 0.5 
40 

1.057 0.0123 950 14,000 880 
Wettable powder/ Low 

Pressure Handwand/ Turf 
(ST) 

3.6 0.951 0.011 1,100 15,000 980 
Wettable powder/ Low 

Pressure Handwand/ Turf 
(IT) 

3.6 
5 

3.7 43 

0.951 0.011 1,100 15,000 980 

Applicator Scenarios 
Liquid/ Aerial Application/ 
High Acreage Crops (ST)9 5.2 0.49 0.0061 2,000 28,000 1,900 
Liquid/ Aerial Application/ 
High Acreage Crops (IT)9 1 

1200 
Eng 

control 
only: 

0.0055 

Eng 
control 
only: 

0.068 0.094 0.0012 11,000 140,000 9,900 
Airblast/ Nut Tree (ST) 0.8 0.1646 0.0021 6,100 82,000 5,700 
Airblast/ Nut Tree (IT) 0.8 40 0.36 4.5 0.1646 0.0021 6,100 82,000 5,700 

Groundboom/ High 
Acreage Crops (ST) 5.2 0.208 0.011 4,800 15,000 3,700 
Groundboom/ High 
Acreage Crops (IT) 1 

200 
0.04 0.0021 25,000 79,000 19,000 

Groundboom/ Turf (ST) 5.2 0.042 0.0022 24,000 76,000 18,000 
Groundboom/ Turf (IT) 1 40 

0.014 0.74 

0.008 0.00042 130,000 400,000 95,000 
Mixer/Loader/Applicator Scenarios 

Low Pressure Handwand/ 
Turf (ORETF data) (ST)10 3.6 NA 0.0017 NA 99,000 NA 
Low Pressure Handwand/ 
Turf (ORETF data) (IT)10 3.6 

5 No Data 6.6 
NA 0.0017 NA 99,000 NA 

Wettable Powder/ Low 
Pressure Handwand/ 
Ornamentals (ST)10 

3.6 NA 0.2829 NA 590 NA 
Wettable Powder/ Low 

Pressure Handwand/ 
Ornamentals (IT)10 

3.6 NA 0.2829 NA 590 NA 
Wettable Powder/ Low 

Pressure Handwand/ 
Ornamentals (LT)10 

3.6 

5 
 No Data 1100 

NA 0.2829 NA 590 NA 
Liquid/ Low Pressure 

Handwand/ Ornamentals 
(ST) 

3.6 25.7 0.0077 39 22,000 39 

Liquid/ Low Pressure 
Handwand/ Ornamentals 

3.6 

5 100 30 

25.7 0.0077 39 22,000 39 
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Table 8.1.1.  Exposure and Risks for Occupational Handlers of AAAs in Herbicide Products  
(All Exposure Durations) at Baseline Dermal PPE 

Exposure Scenario 
(Formulation/ 

Application/ Crop) 

Application 
Rate1 (lb 
inert/ A) 

Area 
Treated 
Daily2 

(acres) 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalation 
Unit 

Exposure 
(ug/ lb 
inert)3 

 
Baseline 
Dermal 
Dose 

(mg/kg 
/day)4 

 
Baseline 

Inhalation 
Dose 

(mg/kg/ 
day)5 

Baseline 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 

Total 
MOE8 

(IT) 
Liquid/ Low Pressure 

Handwand/ Ornamentals 
(LT) 

3.6 25.7 0.0077 39 22,000 39 

Flagger Scenarios 
Liquid/ Flagger/ High 
Acreage Crops (ST) 5.2 0.981 0.0312 1,000 5,400 860 

Liquid/ Flagger/ High 
Acreage Crops (IT) 1 

1200 0.011 0.35 
0.189 0.006 5,300 28,000 4,500 

1Application rates are based on maximum application rates of products containing inerts in AAAs multiplied by 50% to convert 
to application rate of just inert in a product (Pesticide products assumed to contain a maximum of 50% inert AAAs).  Application 
rates for Short-term (ST) exposure risk estimates are based on maximum application rates.  Application rates for Intermediate-
term (IT) and long-term (LT) exposures are based on average application rates.  Baseline Dermal PPE is single layer clothing, no 
gloves. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 
concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 
scenarios assess baseline dermal PPE plus baseline inhalation exposure except for aerial applicator scenarios, which assess 
inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 
Weight (70 kg)  
5 Daily Inhalation Dose = (Inhalation Unit Exposure (µg inert / lb inert) * Conversion Factor (1 mg /1000 µg) * Application Rate 
(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 168 mg/kg/day)/ Daily dermal dose (mg/kg/day) corrected for 50% dermal absorption in rats, 
and a 3X factor to account for the increased permeability of rat vs. human skin. 
7ST Inhalation MOE = PoD (NOAEL of 168 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total Combined MOE = 1/ [(1/ Dermal MOE) + (1/ inhalation MOE)] 
9Aerial applicators do not have baseline exposure: only engineering control exposure can be assessed. All other exposure 
scenarios assess baseline dermal (no gloves) plus baseline inhalation exposure. 
10These scenarios have baseline inhalation unit exposures, but not baseline dermal unit exposures. The M/L/A scenario assessed 
has a higher unit exposure at baseline dermal exposure than either of the two scenarios shown at baseline PPE plus gloves dermal 
exposure. 
 
 

Table 8.1.2.  Exposure and Risks for Occupational Handlers of  AAAs in Herbicide Products (All 
Exposure Durations) with Baseline Dermal PPE and Gloves for High Acreage Mixer/ Loader Scenarios 

Exposure Scenario 
(Formulation/ 

Application/ Crop) 

Application 
Rate1 (lb 
inert/ A) 

Area 
Treated 
Daily2 

(acres) 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalation 
Unit 

Exposure 
(ug/ lb 
inert)3 

Min PPE 
Dermal 
Dose 

(mg/kg 
/day)4 

Baseline 
Inhalation 

Dose 
(mg/kg/ 

day)5 

Min PPE 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 
Total MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High Acreage 
Crops (ST)9 

5.2 2.05 0.107 490 1,600 370 
Liquids/ Aerial 

Application/ High Acreage 
Crops (IT)9 

1 
1200 

0.394 0.0201 2,500 8,200 1,900 
Liquids/ Groundboom/ 

High Acreage Crops (ST)9 5.2 0.3417 0.0178 2,900 9,400 2,200 
Liquids/ Groundboom/ 

High Acreage Crops (IT)9 1 
200 

0.023 1.2 

0.066 0.004 15,000 49,000 12,000 
1Application rates are based on maximum application rates of products containing inerts in AAAs multiplied by 50% to convert 
to application rate of just inert in a product (Pesticide products assumed to contain a maximum of 50% inert AAAs).  Application 
rates for Short-term (ST) exposure risk estimates are based on maximum application rates.  Application rates for Intermediate-
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term (IT) and long-term (LT) exposures are based on average application rates. Scenarios shown are with Baseline Dermal PPE 
plus gloves. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 
concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 
scenarios assess minimum dermal PPE (with gloves) plus baseline inhalation exposure. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 
Weight (70 kg)  
5 Daily Inhalation Dose = (Inhalation Unit Exposure (µg inert / lb inert) * Conversion Factor (1 mg /1000 µg) * Application Rate 
(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 168 mg/kg/day)/ Daily dermal dose (mg/kg/day) corrected for 50% dermal absorption in rats, 
and a 3X factor to account for the increased permeability of rat vs. human skin.  
7 Inhalation MOE = PoD (NOAEL of 168 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total Combined MOE = 1/ [(1/ Dermal MOE) + (1/ inhalation MOE)] 
9 Exposure scenarios assess minimum dermal PPE (baseline PPE plus gloves) plus baseline inhalation exposure. 
 
 
 
 

Table 8.1.3:  Exposure and Risks for Occupational Handlers of AAAs in Herbicide Products Used in Low 
Pressure Handwand Applications to Ornamentals in Greenhouses (All Exposure Durations) at Baseline 
Dermal PPE  

Exposure Scenario 
(Formulation/ 

Application/ Crop) 

Application 
Rate1 (lb 
inert/ A) 

Area 
Treated 
Daily2 

(acres) 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalation 
Unit 

Exposure 
(ug/ lb 
inert)3 

 
Baseline 
Dermal 
Dose 

(mg/kg 
/day)4 

 
Baseline 

Inhalation 
Dose 

(mg/kg/ 
day)5 

Baseline 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 
Total MOE8 

Mixer/Loader/Applicator for Herbicide Products with 30% AAAs in formulation 
Liquids/ Low Pressure 
Handwand/ Ornamentals 
(IT)9 

2.16 5 100 30 15.429 0.0046 65 36,000 65 

Mixer/Loader/Applicator for Herbicide Products with 25% AAAs in formulation 
Liquids/ Low Pressure 
Handwand/ Ornamentals 
(IT)9 

1.8 5 100 30 12.857 0.00386 78 44,000 78 

Mixer/Loader/Applicator for Herbicide Products with 20% AAAs in formulation 
Liquids/ Low Pressure 
Handwand/ Ornamentals 
(IT)9 

1.44 5 100 30 10.286 0.00309 97 54,000 97 
1Application rates are based on maximum application rates of products containing inerts in the AAA cluster multiplied by 
variable % AAAs in formulation to convert to application rate of just inert in an herbicide product.  Application rates for Short-
term (ST) exposure risk estimates are based on maximum application rates.  Application rates for Intermediate-term (IT) and 
long-term (LT) exposures are based on average application rates. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 
concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 
scenarios assess baseline dermal PPE (single layer no gloves) plus baseline inhalation exposure  
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 
Weight (70 kg)  
5 Daily Inhalation Dose = (Inhalation Unit Exposure (µg inert / lb inert) * Conversion Factor (1 mg /1000 µg) * Application Rate 
(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 168 mg/kg/day)/ Daily dermal dose (mg/kg/day) corrected for 50% dermal absorption in rats, 
and a 3X factor to account for the increased permeability of rat vs. human skin. 
7 Inhalation MOE = PoD (NOAEL of 168 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total Combined MOE = 1/ [(1/ Dermal MOE) + (1/ inhalation MOE)] 
9 Exposure scenarios assess baseline dermal PPE (baseline PPE no gloves) plus baseline inhalation exposure. 
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Table 8.1.4.  Exposure and Risks for Occupational Handlers of AAAs in Insecticide Products  (All 
Exposure Durations) at Baseline Dermal PPE 

Exposure Scenario 
(Formulation/ 

Application/ Crop) 

Application 
Rate1 (lb 
inert/ A) 

Area 
Treated 
Daily2 

(acres) 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalation 
Unit 

Exposure 
(ug/ lb 
inert)3 

 
Baseline 
Dermal 
Dose 

(mg/kg 
/day)4 

 
Baseline 

Inhalation 
Dose 

(mg/kg/ 
day)5 

Baseline 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 

Total 
MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High 
Acreage Crops (ST) 

1 49.7 0.021 20 8,200 20 
Liquids/ Aerial 

Application/ High 
Acreage Crops (IT) 

0.35 
1200 

17.4 0.0072 57 23,000 57 
Liquids/ Airblast/ Nut 

Tree (ST) 4.5 7.457 0.0031 130 54,000 130 
Liquids/ Airblast/ Nut 

Tree (IT) 1.25 
40 

2.07 0.00086 480 200,000 480 
Liquids/ Groundboom/ 

High Acreage Crops (ST) 1 8.286 0.0034 120 49,000 120 
Liquids/ Groundboom/ 

High Acreage Crops (IT) 0.35 
200 

2.9 0.0012 340 140,000 340 
Liquids/ Groundboom/ 

Turf (ST) 1 1.657 0.00069 600 250,000 600 
Liquids/ Groundboom/ 

Turf (IT) 0.35 
40 

0.58 0.00024 1,700 700,000 1,700 
Liquids/ Low Pressure 
Handwand/ Turf  (ST) 3.6 0.746 0.00031 1,300 540,000 1,300 
Liquids/ Low Pressure 
Handwand/ Turf  (IT) 3.6 

5 

2.9 1.2 

0.746 0.00031 1,300 540,000 1,300 
Wettable Powder/ 

Airblast/ Nut Tree (ST) 3 6.34 0.0737 160 2,300 150 
Wettable Powder/ 

Airblast/ Nut Tree (IT) 1.5 
40 

3.17 0.037 320 4,600 290 
Wettable Powder/ 

Groundboom/ High 
Acreage Crops (ST) 

0.8 8.457 0.098 120 1,700 110 
Wettable Powder/ 

Groundboom/ High 
Acreage Crops (IT) 

0.35 
200 

3.7 0.043 270 3,900 250 
Wettable Powder/ 

Groundboom/ Turf (ST) 0.8 1.69 0.0197 590 8,500 550 
Wettable Powder/ 

Groundboom/ Turf (IT) 0.35 
40 

0.74 0.0086 1,400 20,000 1,300 
Wettable powder/ Low 

Pressure Handwand/ Turf 
(ST) 

3.6 0.951 0.011 1,100 15,000 980 
Wettable powder/ Low 

Pressure Handwand/ Turf 
(IT) 

3.6 
5 

3.7 43 

0.951 0.011 1,100 15,000 980 

Applicator Scenarios 
Liquid/ Aerial 

Application/ High 
Acreage Crops (ST)9 

1 0.094 0.0012 11,000 140,000 9,900 
Liquid/ Aerial 

Application/ High 
Acreage Crops (IT)9 

0.35 
1200 

Eng 
control 
only: 

0.0055 

Eng 
control 
only: 

0.068 0.033 0.0004 30,000 410,000 28,000 

Airblast/ Nut Tree (ST) 4.5 0.9257 0.0116 1,100 15,000 1,000 
Airblast/ Nut Tree (IT) 1.25 40 0.36 4.5 0.257 0.0032 3,900 52,000 3,600 

Groundboom/ High 
Acreage Crops (ST) 1 0.04 0.00211 25,000 79,000 19,000 
Groundboom/ High 
Acreage Crops (IT) 0.35 

200 
0.014 0.00074 71,000 230,000 54,000 

Groundboom/ Turf (ST) 1 0.008 0.00042 130,000 400,000 95,000 
Groundboom/ Turf (IT) 0.35 40 

0.014 0.74 

0.0028 0.00015 360,000 1,100,000 270,000 
Mixer/Loader/Applicator Scenarios 

Low Pressure Handwand/ 
Turf (ORETF data) (ST)10 3.6 NA 0.0017 NA 99,000 NA 
Low Pressure Handwand/ 3.6 

5 NA 6.6 
NA 0.0017 NA 99,000 NA 
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Table 8.1.4.  Exposure and Risks for Occupational Handlers of AAAs in Insecticide Products  (All 
Exposure Durations) at Baseline Dermal PPE 

Exposure Scenario 
(Formulation/ 

Application/ Crop) 

Application 
Rate1 (lb 
inert/ A) 

Area 
Treated 
Daily2 

(acres) 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalation 
Unit 

Exposure 
(ug/ lb 
inert)3 

 
Baseline 
Dermal 
Dose 

(mg/kg 
/day)4 

 
Baseline 

Inhalation 
Dose 

(mg/kg/ 
day)5 

Baseline 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 

Total 
MOE8 

Turf (ORETF data) (IT)10 
Wettable Powder/ Low 

Pressure Handwand/ 
Ornamentals (ST)10 

3.6 NA 0.2829 NA 590 NA 
Wettable Powder/ Low 

Pressure Handwand/ 
Ornamentals (IT)10 

3.6 NA 0.2829 NA 590 NA 
Wettable Powder/ Low 

Pressure Handwand/ 
Ornamentals (LT)10 

3.6 

5 
 NA 1100 

NA 0.2829 NA 590 NA 
Liquid/ Low Pressure 

Handwand/ Ornamentals 
(ST) 

3.6 25.7 0.0077 39 22,000 39 
Liquid/ Low Pressure 

Handwand/ Ornamentals 
(IT) 

3.6 25.7 0.0077 39 22,000 39 
Liquid/ Low Pressure 

Handwand/ Ornamentals 
(LT) 

3.6 

5 100 30 

25.7 0.0077 39 22,000 39 

Flagger Scenarios 
Liquid/ Flagger/ High 
Acreage Crops (ST) 1 0.1886 0.006 5,300 28,000 4,500 

Liquid/ Flagger/ High 
Acreage Crops (IT) 0.35 

1200 0.011 0.35 
0.066 0.0021 15,000 80,000 13,000 

1Application rates are based on maximum application rates of products containing inerts in AAAs multiplied by 50% to convert 
to application rate of just inert in a product (Pesticide products assumed to contain a maximum of 50% inert AAAs).  Application 
rates for Short-term (ST) exposure risk estimates are based on maximum application rates.  Application rates for Intermediate-
term (IT) and long-term (LT) exposures are based on average application rates.  Baseline Dermal PPE is single layer clothing, no 
gloves. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 
concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 
scenarios assess baseline dermal PPE plus baseline inhalation exposure except for aerial applicator scenarios, which assess 
inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 
Weight (70 kg)  
5 Daily Inhalation Dose = (Inhalation Unit Exposure (µg inert / lb inert) * Conversion Factor (1 mg /1000 µg) * Application Rate 
(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 168 mg/kg/day)/ Daily dermal dose (mg/kg/day) corrected for 50% dermal absorption in rats, 
and a 3X factor to account for the increased permeability of rat vs. human skin.  
7 ST Inhalation MOE = PoD (NOAEL of 168 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total Combined MOE = 1/ [(1/ Dermal MOE) + (1/ inhalation MOE)] 
9Aerial applicators do not have baseline exposure: only engineering control exposure can be assessed. All other exposure 
scenarios assess baseline dermal (no gloves) plus baseline inhalation exposure. 
10These scenarios have baseline inhalation unit exposures, but not baseline dermal unit exposures. The M/L/A scenario assessed 
has a higher unit exposure at baseline dermal exposure than either of the two scenarios shown at baseline PPE plus gloves dermal 
exposure. 
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Table 8.1.5.  Exposure and Risks for Occupational Handlers of AAAs in Insecticide Products (All 
Exposure Durations) with Baseline Dermal PPE and Gloves for High Acreage Mixer/ Loader Scenarios 

Exposure Scenario 
(Formulation/ 

Application/ Crop) 

Application 
Rate1 (lb 
inert/ A) 

Area 
Treated 
Daily2 

(acres) 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalatio
n Unit 

Exposure 
(ug/ lb 
inert)3 

Min PPE 
Dermal 

Dose 
(mg/kg 
/day)4 

Baseline 
Inhalation 

Dose 
(mg/kg/ 

day)5 

Min PPE 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 
Total MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High Acreage 
Crops (ST)9 

1 0.394 0.0206 2,500 8,200 1,900 
Liquids/ Aerial 

Application/ High Acreage 
Crops (IT)9 

0.35 
1200 0.023 1.2 

0.138 0.0072 7,200 23,000 5,500 
1Application rates are based on maximum application rates of products containing inerts in the AAAs multiplied by 50% to 
convert to application rate of just inert in an insecticide product (Insecticide products assumed to contain maximum of 50% AAA 
inert).  Application rates for Short-term (ST) exposure risk estimates are based on maximum application rates.  Application rates 
for Intermediate-term (IT) and long-term (LT) exposures are based on average application rates. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 
concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 
scenarios assess minimum dermal PPE plus baseline inhalation exposure except for aerial applicator scenarios, which assess 
inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 
Weight (70 kg)  
5 Daily Inhalation Dose = (Inhalation Unit Exposure (µg inert / lb inert) * Conversion Factor (1 mg /1000 µg) * Application Rate 
(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 168 mg/kg/day)/ Daily dermal dose (mg/kg/day) corrected for 50% dermal absorption in rats, 
and a 3X factor to account for the increased permeability of rat vs. human skin.  
7 Inhalation MOE = PoD (NOAEL of 168 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total Combined MOE = 1/ [(1/ Dermal MOE) + (1/ inhalation MOE)] 
9 Exposure scenarios assess minimum dermal PPE (baseline PPE plus gloves) plus baseline inhalation exposure. 
 

Table 8.1.6:  Exposure and Risks for Occupational Handlers of AAAs in Insecticde Products Used in 
Low Pressure Handwand Applications to Ornamentals in Greenhouses (All Exposure Durations) at 
Baseline Dermal PPE  

Exposure Scenario 
(Formulation/ 

Application/ Crop) 

Application 
Rate1 (lb 
inert/ A) 

Area 
Treated 
Daily2 

(acres) 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalation 
Unit 

Exposure 
(ug/ lb 
inert)3 

 
Baseline 
Dermal 
Dose 

(mg/kg 
/day)4 

 
Baseline 

Inhalation 
Dose 

(mg/kg/ 
day)5 

Baseline 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 
Total MOE8 

Mixer/Loader/Applicator for Insecticide Products with 30% AAAs in formulation 
Liquids/ Low Pressure 
Handwand/ Ornamentals 
(IT)9 

2.16 5 100 30 15.429 0.0046 65 36,000 65 

Mixer/Loader/Applicator for Insecticide Products with 25% AAAs in formulation 
Liquids/ Low Pressure 
Handwand/ Ornamentals 
(IT)9 

1.8 5 100 30 12.857 0.00386 78 44,000 78 

Mixer/Loader/Applicator for Insecticide Products with 20% AAAs in formulation 
Liquids/ Low Pressure 
Handwand/ Ornamentals 
(IT)9 

1.44 5 100 30 10.286 0.00309 97 54,000 97 
1Application rates are based on maximum application rates of products containing inerts in the AAA cluster multiplied by 
variable % AAAs in formulation to convert to application rate of just inert in an insecticide product.   
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 
concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 
scenarios assess baseline dermal PPE (single layer no gloves) plus baseline inhalation exposure  
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4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 
Weight (70 kg)  
5 Daily Inhalation Dose = (Inhalation Unit Exposure (µg inert / lb inert) * Conversion Factor (1 mg /1000 µg) * Application Rate 
(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 168 mg/kg/day)/ Daily dermal dose (mg/kg/day) corrected for 50% dermal absorption in rats, 
and a 3X factor to account for the increased permeability of rat vs. human skin. 
7 Inhalation MOE = PoD (NOAEL of 168 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total Combined MOE = 1/ [(1/ Dermal MOE) + (1/ inhalation MOE)] 
9 Exposure scenarios assess baseline dermal PPE (baseline PPE no gloves) plus baseline inhalation exposure. 
 

Table 8.1.7.  Exposure and Risks for Occupational Handlers of AAAs in Fungicide Products  (All 
Exposure Durations) at Baseline Dermal PPE 

Exposure Scenario 
(Formulation/ 

Application/ Crop) 

Application 
Rate1 (lb 
inert/ A) 

Area 
Treated 
Daily2 

(acres) 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalation 
Unit 

Exposure 
(ug/ lb 
inert)3 

 
Baseline 
Dermal 
Dose 

(mg/kg 
/day)4 

 
Baseline 

Inhalation 
Dose 

(mg/kg/ 
day)5 

Baseline 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 
Total MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High 
Acreage Crops (ST) 

2.5 124.29 0.0514 8 3,300 8 
Liquids/ Aerial 

Application/ High 
Acreage Crops (IT) 

0.35 
1200 

17.4 0.0072 57 23,000 57 
Liquids/ Airblast/ Nut 

Tree (ST) 5.5 9.11 0.0038 110 45,000 110 
Liquids/ Airblast/ Nut 

Tree (IT) 1.5 
40 

2.49 0.00103 400 160,000 400 
Liquids/ Groundboom/ 

High Acreage Crops (ST) 2.5 20.7 0.0086 48 20,000 48 
Liquids/ Groundboom/ 

High Acreage Crops (IT) 0.35 
200 

2.9 0.0012 340 140,000 340 
Liquids/ Groundboom/ 

Turf (ST) 2.5 4.14 0.0017 240 98,000 240 
Liquids/ Groundboom/ 

Turf (IT) 0.35 
40 

0.58 0.00024 1,700 700,000 1,700 
Liquids/ Low Pressure 
Handwand/ Turf  (ST) 3.6 0.746 0.0003 1,300 540,000 1,300 
Liquids/ Low Pressure 
Handwand/ Turf  (IT) 3.6 

5 

2.9 1.2 

0.746 0.0003 1,300 540,000 1,300 
Wettable Powder/ 

Airblast/ Nut Tree (ST) 3.5 7.4 0.086 140 2,000 130 
Wettable Powder/ 

Airblast/ Nut Tree (IT) 1 
40 

2.11 0.025 470 6,800 440 
Wettable Powder/ 

Groundboom/ High 
Acreage Crops (ST) 

0.5 5.29 0.0614 190 2,700 180 
Wettable Powder/ 

Groundboom/ High 
Acreage Crops (IT) 

0.3 
200 

3.17 0.0369 320 4,600 290 
Wettable Powder/ 

Groundboom/ Turf (ST) 0.5 1.057 0.0123 950 14,000 880 
Wettable Powder/ 

Groundboom/ Turf (IT) 0.3 
40 

0.634 0.0074 1,600 23,000 1,500 
Wettable powder/ Low 

Pressure Handwand/ Turf 
(ST) 

3.6 0.95 0.011 1,100 15,000 980 
Wettable powder/ Low 

Pressure Handwand/ Turf 
(IT) 

3.6 
5 

3.7 43 

0.95 0.011 1,100 15,000 980 

Applicator Scenarios 
Liquid/ Aerial 

Application/ High 
Acreage Crops (ST)9 

2.5 0.236 0.0029 4,200 58,000 4,000 
Liquid/ Aerial 

Application/ High 
Acreage Crops (IT)9 

0.35 
1200 

Eng 
control 
only: 

0.0055 

Eng 
control 
only: 

0.068 0.033 0.0004 30,000 410,000 28,000 

Airblast/ Nut Tree (ST) 3.5 0.72 0.009 1,400 19,000 1,300 
Airblast/ Nut Tree (IT) 1.5 40 0.36 4.5 0.309 0.0039 3,200 44,000 3,000 
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Table 8.1.7.  Exposure and Risks for Occupational Handlers of AAAs in Fungicide Products  (All 
Exposure Durations) at Baseline Dermal PPE 

Exposure Scenario 
(Formulation/ 

Application/ Crop) 

Application 
Rate1 (lb 
inert/ A) 

Area 
Treated 
Daily2 

(acres) 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalation 
Unit 

Exposure 
(ug/ lb 
inert)3 

 
Baseline 
Dermal 
Dose 

(mg/kg 
/day)4 

 
Baseline 

Inhalation 
Dose 

(mg/kg/ 
day)5 

Baseline 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 
Total MOE8 

Groundboom/ High 
Acreage Crops (ST) 2.5 0.1 0.0053 10,000 32,000 7,600 
Groundboom/ High 
Acreage Crops (IT) 0.35 

200 
0.014 0.0007 71,000 230,000 54,000 

Groundboom/ Turf (ST) 2.5 0.02 0.0011 50,000 160,000 38,000 
Groundboom/ Turf (IT) 0.35 40 

0.014 0.74 

0.0028 0.00015 360,000 1,100,000 270,000 
Mixer/Loader/Applicator Scenarios 

Low Pressure Handwand/ 
Turf (ORETF data) (ST)10 3.6 NA 0.0017 NA 99,000 NA 
Low Pressure Handwand/ 
Turf (ORETF data) (IT)10 3.6 

5 No 
Data 6.6 

NA 0.0017 NA 99,000 NA 
Wettable Powder/ Low 

Pressure Handwand/ 
Ornamentals (ST)10 

3.6 NA 0.2829 NA 590 NA 
Wettable Powder/ Low 

Pressure Handwand/ 
Ornamentals (IT)10 

3.6 NA 0.2829 NA 590 NA 
Wettable Powder/ Low 

Pressure Handwand/ 
Ornamentals (LT)10 

3.6 

5 
 

No 
Data 1100 

NA 0.2829 NA 590 NA 
Liquid/ Low Pressure 

Handwand/ Ornamentals 
(ST) 

3.6 25.7 0.0077 39 22,000 39 
Liquid/ Low Pressure 

Handwand/ Ornamentals 
(IT) 

3.6 25.7 0.0077 39 22,000 39 
Liquid/ Low Pressure 

Handwand/ Ornamentals 
(LT) 

3.6 

5 100 30 

25.7 0.0077 39 22,000 39 

Flagger Scenarios 
Liquid/ Flagger/ High 
Acreage Crops (ST) 2.5 0.47 0.015 2,100 11,000 1,800 

Liquid/ Flagger/ High 
Acreage Crops (IT) 0.35 

1200 0.011 0.35 
0.066 0.0021 15,000 80,000 13,000 

1Application rates are based on maximum application rates of products containing inerts in AAAs multiplied by 50% to convert 
to application rate of just inert in a product (Pesticide products assumed to contain a maximum of 50% inert AAA).  Application 
rates for Short-term (ST) exposure risk estimates are based on maximum application rates.  Application rates for Intermediate-
term (IT) and long-term (LT) exposures are based on average application rates.  Baseline Dermal PPE is single layer clothing, no 
gloves. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 
concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 
scenarios assess baseline dermal PPE plus baseline inhalation exposure except for aerial applicator scenarios, which assess 
inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 
Weight (70 kg)  
5 Daily Inhalation Dose = (Inhalation Unit Exposure (µg inert / lb inert) * Conversion Factor (1 mg /1000 µg) * Application Rate 
(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 168 mg/kg/day)/ Daily dermal dose (mg/kg/day) corrected for 50% dermal absorption in rats, 
and a 3X factor to account for the increased permeability of rat vs. human skin. 
7ST Inhalation MOE = PoD (NOAEL of 168 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total Combined MOE = 1/ [(1/ Dermal MOE) + (1/ inhalation MOE)] 
9Aerial applicators do not have baseline exposure: only engineering control exposure can be assessed. All other exposure 
scenarios assess baseline dermal (no gloves) plus baseline inhalation exposure. 
10These scenarios have baseline inhalation unit exposures, but not baseline dermal unit exposures. The M/L/A scenario assessed 
has a higher unit exposure at baseline dermal exposure than either of the two scenarios shown at baseline PPE plus gloves dermal 
exposure. 
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Table 8.1.8.  Exposure and Risks for Occupational Handlers of AAAs in Fungicide Products (All 
Exposure Durations) with Baseline Dermal PPE and Gloves for High Acreage Mixer/ Loader Scenarios 

Exposure Scenario 
(Formulation/ 

Application/ Crop) 

Application 
Rate1 (lb 
inert/ A) 

Area 
Treated 
Daily2 

(acres) 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalation 
Unit 

Exposure 
(ug/ lb 
inert)3 

Min PPE 
Dermal 
Dose 

(mg/kg 
/day)4 

Baseline 
Inhalation 

Dose 
(mg/kg/ 

day)5 

Min PPE 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 
Total MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High Acreage 
Crops (ST)9 

2.5 0.9857 0.0514 1,000 3,300 770 
Liquids/ Aerial 

Application/ High Acreage 
Crops (IT)9 

0.35 
1200 

0.138 0.0072 7,200 23,000 5,500 

Liquids/ Groundboom/ 
High Acreage Crops (ST)9 2.5 0.164 0.0086 6,100 20,000 4,600 

Liquids/ Groundboom/ 
High Acreage Crops (IT)9 0.35 

200 

0.023 1.2 

0.023 0.0012 43,000 140,000 33,000 
1Application rates are based on maximum application rates of products containing inerts in the AAAs multiplied by 50% to 
convert to application rate of just inert in a fungicide product (Fungicide products assumed to contain maximum of 50% inert 
from the AAAs).  Application rates for Short-term (ST) exposure risk estimates are based on maximum application rates.  
Application rates for Intermediate-term (IT) exposures are based on average application rates. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 
concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 
scenarios assess minimum dermal PPE plus baseline inhalation exposure except for aerial applicator scenarios, which assess 
inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 
Weight (70 kg)  
5 Daily Inhalation Dose = (Inhalation Unit Exposure (µg inert / lb inert) * Conversion Factor (1 mg /1000 µg) * Application Rate 
(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 168 mg/kg/day)/ Daily dermal dose (mg/kg/day) corrected for 50% dermal absorption in rats, 
and a 3X factor to account for the increased permeability of rat vs. human skin.  
7 Inhalation MOE = PoD (NOAEL of 168 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total Combined MOE = 1/ [(1/ Dermal MOE) + (1/ inhalation MOE)] 
9 Exposure scenarios assess minimum dermal PPE (baseline PPE plus gloves) plus baseline inhalation exposure. 
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Table 8.1.9:  Exposure and Risks for Occupational Handlers of AAAs in Fungicide Products Used in Low 
Pressure Handwand Applications to Ornamentals in Greenhouses (All Exposure Durations) at Baseline 
Dermal PPE  

Exposure Scenario 
(Formulation/ 

Application/ Crop) 

Application 
Rate1 (lb 
inert/ A) 

Area 
Treated 
Daily2 

(acres) 

Dermal 
Unit 

Exposure 
(mg/lb 
inert)3 

Inhalation 
Unit 

Exposure 
(ug/ lb 
inert)3 

 
Baseline 
Dermal 
Dose 

(mg/kg 
/day)4 

 
Baseline 

Inhalation 
Dose 

(mg/kg/ 
day)5 

Baseline 
Dermal 
MOE6 

Baseline 
Inhalation 

MOE7 
Total MOE8 

Mixer/Loader/Applicator for Fungicide Products with 30% AAAs in formulation 
Liquids/ Low Pressure 
Handwand/ Ornamentals 
(IT)9 

2.16 5 100 30 15.429 0.0046 65 36,000 65 

Mixer/Loader/Applicator for Fungicide Products with 25% AAAs in formulation 
Liquids/ Low Pressure 
Handwand/ Ornamentals 
(IT)9 

1.8 5 100 30 12.857 0.00386 78 44,000 78 

Mixer/Loader/Applicator for Fungicide Products with 20% AAAs in formulation 
Liquids/ Low Pressure 
Handwand/ Ornamentals 
(IT)9 

1.44 5 100 30 10.286 0.00309 97 54,000 97 
1Application rates are based on maximum application rates of products containing inerts in the AAA cluster multiplied by 
variable % AAAs in formulation to convert to application rate of just inert in an fungicide product.   
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure scenario of 
concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All exposure 
scenarios assess baseline dermal PPE (single layer no gloves) plus baseline inhalation exposure  
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A /day))/ Body 
Weight (70 kg)  
5 Daily Inhalation Dose = (Inhalation Unit Exposure (µg inert / lb inert) * Conversion Factor (1 mg /1000 µg) * Application Rate 
(lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 168 mg/kg/day)/ Daily dermal dose (mg/kg/day) corrected for 50% dermal absorption in rats, 
and a 3X factor to account for the increased permeability of rat vs. human skin.  
7 Inhalation MOE = PoD (NOAEL of 168 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total Combined MOE = 1/ [(1/ Dermal MOE) + (1/ inhalation MOE)] 
9 Exposure scenarios assess baseline dermal PPE (baseline PPE no gloves) plus baseline inhalation exposure. 
 
8.2 Occupational Postapplication Risk 
 
HED uses the term postapplication to describe exposures that occur when individuals are present 
in an environment that has been previously treated with a pesticide (also referred to as re-entry 
exposure).  Such exposures may occur when workers enter previously treated areas to perform 
job functions, including activities related to crop production, such as scouting for pests or 
harvesting.  Postapplication exposure levels vary over time and depend on such things as the type 
of activity, the nature of the crop or target that was treated, the type of pesticide application, and 
the chemical’s degradation properties.  In addition, the timing of pesticide applications, relative 
to harvest activities, can greatly reduce the potential for postapplication exposure. 
 
Inhalation exposures are not typically calculated for postapplication scenarios because inhalation 
exposures generally account for a negligible percentage of the overall body burden for most 
pesticide chemicals.  This is particularly true for chemicals with a low vapor pressure such as the 
AAA cluster.   
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Exposure Scenarios 
This assessment is considered to be a screening level estimate, demonstrating that there are 
minimal potential risks to workers re-entering fields treated with pesticides containing the AAAs 
as inert ingredients.  While the AAAs are present in formulations designated for crops besides 
those assessed in this document, risk estimates for those occupational postapplication scenarios 
are expected to be less than those scenarios assessed in this document (i.e., calculated MOEs will 
be higher).  The three occupational postapplication scenarios assessed are for postapplication 
activities associated with: 
 

• Tall field/row crops (including scouting, weeding, hand harvesting sweet corn) 
• Turf (golf course/sod farm) (including mowing, transplanting, hand weeding) 
• Vine/Trellis crops (including scouting, training, tying, thinning, and grape girding and 

cane turning) 
  
Exposure Data and Assumptions 
Key assumptions used in the postapplication risk assessment calculations are detailed as follows: 

• The average occupational workday is assumed to be 8 hours.  
• For adult exposure, the mean for US male and female bodyweights was used to estimate 

exposure (70 kg).  
• HED has developed standard transfer coefficient values for occupational postapplication 

scenarios to ensure consistency in exposure assessments.  These standard values were 
used to calculate postapplication exposures. 

• Anticipated postapplication activities and their respective dermal transfer coefficients 
(TCs) are summarized in Table 8.2.  The TC information is based on the Science 
Advisory Council for Exposure Policy Number 3.1. 

• TC for sod transplanting, hand weeding is from data using Agriculture Re-entry Task 
Force (ARF) Study ARF-035 (MRID 45432303). 

• Calculations of postapplication exposures are completed using maximum application 
rates of the products of that type of pesticide (herbicide, insecticide, or fungicide) for 
short-term exposures and average application rates of products for intermediate-term 
exposures. 

• Herbicides/insecticides/fungicides assessed can contain a maximum of 50% AAAs in any 
product formulation. 

• No postapplication data were submitted for the AAAs cluster; a default 20% of the 
application rate (for agricultural crops) and 5% (for turf) is considered available as a 
transferrable residue with a 10% default daily dissipation rate. 

• A 50% dermal absorption value was used, as well as a 3X factor to account for the 
increased permeability of rat versus human skin. See hazard characterization section 4.1 
for additional information. 

 
Risks were calculated using the Margin of Exposure (MOE) approach, which is a ratio of the 
body burden to the toxicological PoD.   
 
“JITF Inert Ingredients.  Residential and Occupational Exposure Assessment Algorithms and 
Assumptions Appendix for the Human Health Risk Assessments to Support Proposed Exemption 
from the Requirement of a Tolerance When Used as Inert Ingredients in Pesticide Formulations”, 
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D364751, 5/7/09 contains additional information about the exposure scenarios assessed in this 
document.  
 
A variety of pesticide formulations may potentially contain AAAs as an inert ingredient.  PPE is 
usually not required for worker re-entry, and therefore these postapplication risk estimates are 
based on baseline PPE (no gloves).  Typically, HED characterizes the risk estimate in relation to 
the restricted entry interval (REI) for a particular active ingredient.  However, since this 
assessment is to support an exemption from the requirement of a tolerance without a requirement 
for an REI, MOEs have been calculated on the day of application (Day 0).   
 
Risk Summary 
Occupational postapplication risk estimates are presented in Table 8.2.  The risk estimates for a 
number of the scenarios assessed demonstrate risks of concern (i.e., MOEs > 100) for any of the 
assessed scenarios on Day 0. Those scenarios include: 

1) the short-term worker postapplication activities involving herbicides on corn, specifically 
the hand-harvesting / detassling scenario.  That scenario resulted in an MOE of 44 on the 
day of application (Day 0).  Assuming an herbicide application at the maximum 
application rate, the MOE would exceed 100 for this scenario at day 8 after application.  
The Agency notes that it is not expected to be typical agricultural practice to apply 
herbicides on the same day workers would be conducting hand harvesting and detassling 
activities. As noted earlier in this assessment, herbicides are typically applied relatively 
early in a growing season.  

2) the short-term worker postapplication activities involving insecticides on corn, 
specifically the hand-harvesting / detassling scenario.  That scenario resulted in an MOE 
of 46 on the day of application (Day 0).  Assuming an insecticide application at the 
maximum application rate, the MOE would exceed 100 for this scenario at day 8 after 
application.  The Agency notes that it is not expected to be typical agricultural practice to 
apply insecticides on the same day workers would be conducting hand harvesting and 
detassling activities.  

3) the short-term worker postapplication activities involving fungicides on corn, specifically 
the hand-harvesting / detassling scenario.  That scenario resulted in an MOE of 92 on the 
day of application (Day 0).  Assuming an insecticide application at the maximum 
application rate, the MOE would exceed 100 for this scenario at day 1 after application.  
The Agency notes that it is not expected to be typical agricultural practice to apply 
insecticides on the same day workers would be conducting hand harvesting and 
detassling activities. 



AAA Human Health Risk Assessment 
 

Page 56 of 95 

 
Table 8.2.  Short- and Intermediate-Term Occupational Postapplication Dermal Exposures and 
Risks for MOTs 

Crop & 
Exposure 
Duration 

Application 
Rate 

(lb inert /A) Work Activity 

Transfer 
Coefficient1 

(cm2/hr) 
Day after 

Treatment2 
DFRt 

(µg/cm2)3 
Daily Dose 

(mg/kg/day)4 MOE5 
Herbicide Products 

Scout, weed low 
foliage 100 0 0.1333 7,500 

Scout, weed 
high foliage 400 0 0.5334 1,900 

Scout, irrigate, 
weed high 

foliage 
1,000 0 1.3335 750 

Corn (ST) 5.2 

Harvesting/ 
detassling 17,000 0 

11.668 

22.669 44 

Days after Treatment where MOE > 100 8 
Scout, weed low 

foliage 100 0 0.0154 65,000 

Scout, weed 
high foliage 400 0 0.0615 16,000 

Scout, irrigate, 
weed high 

foliage 
1,000 0 0.1539 6,500 

Corn (IT) 0.6 

Harvesting/ 
detassling 17,000 0 

1.346 

2.616 380 

Hedge, irrigate, 
weed, scout, 

train, tie 
500 0 0.3077 3,200 

Scout, train, tie 1,000 0 0.6154 1,600 
Harvest, pull, 
thin, prune, 

train, tie 
5,000 0 3.077 320 

Grapes 
(Table) (ST) 2.4 

Cane turning, 
girdle 10,000 0 

5.385 

6.154 160 

Hedge, irrigate, 
weed, scout, 

train, tie 
500 0 0.1795 5,600 

Scout, train, tie 1,000 0 0.359 2,800 
Harvest, pull, 
thin, prune, 

train, tie 
5,000 0 1.795 560 

Grapes 
(Table) 

(IT) 
1.4 

Cane turning, 
girdle 10,000 0 

3.141 

3.59 280 

Mowing 500 0 0.167 6,000 Turf/ sod 
(ST) 5.2 Transplant, 

weed, harvest 6,800 0 2.917 2.267 440 

Mowing 500 0 0.019 52,000 Turf/ Sod 
(IT) 0.6 Transplant, 

weed, harvest 6,800 0 0.337 0.262 3,800 

Insecticide Product 
Scout, weed low 

foliage 100 0 0.1282 7,800 Corn (ST) 5 

Scout, weed 400 0 

11.219 

0.5129 1,900 
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Table 8.2.  Short- and Intermediate-Term Occupational Postapplication Dermal Exposures and 
Risks for MOTs 

Crop & 
Exposure 
Duration 

Application 
Rate 

(lb inert /A) Work Activity 

Transfer 
Coefficient1 

(cm2/hr) 
Day after 

Treatment2 
DFRt 

(µg/cm2)3 
Daily Dose 

(mg/kg/day)4 MOE5 
high foliage 

Scout, irrigate, 
weed high 

foliage 
1,000 0 1.2822 780 

Harvesting/ 
detassling 17,000 0 21.797 46 

Days after treatment when MOE > 100 8 
Scout, weed low 

foliage 100 0 0.0128 78,000 

Scout, weed 
high foliage 400 0 0.0513 19,000 

Scout, irrigate, 
weed high 

foliage 
1,000 0 0.1282 7,800 

Corn (IT) 0.5 

Harvesting/ 
detassling 17,000 0 

1.122 

2.1797 460 

Hedge, irrigate, 
weed, scout, 

train, tie 
500 0 0.4488 2,200 

Scout, train, tie 1,000 0 0.8975 1,100 
Harvest, pull, 
thin, prune, 

train, tie 
5,000 0 4.4876 220 

Grapes 
(Table) (ST) 3.5 

Cane turning, 
girdle 10,000 0 

7.853 

8.9752 110 

Hedge, irrigate, 
weed, scout, 

train, tie 
500 0 0.1923 5,200 

Scout, train, tie 1,000 0 0.3846 2,600 
Harvest, pull, 
thin, prune, 

train, tie 
5,000 0 1.9232 520 

Grapes 
(Table) 

(IT) 
1.5 

Cane turning, 
girdle 10,000 0 

3.366 

3.8465 260 

Mowing 
 

500 
 0 0.16 6,200 Turf/ sod 

(ST) 5 Transplant, 
weed, harvest 6,800 0 

2.805 
2.18 460 

Mowing 
 500 0 0.016 62,000 Turf/ Sod 

(IT) 0.5 Transplant, 
weed, harvest 6,800 0 

0.28 
0.218 4,600 

Fungicide Products 
Scout, weed low 

foliage 100 0 0.0641 16,000 

Scout, weed 
high foliage 400 0 0.2564 3,900 

Corn (ST) 2.5 

Scout, irrigate, 
weed high 

1,000 0 

5.609 

0.6411 1,600 
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Table 8.2.  Short- and Intermediate-Term Occupational Postapplication Dermal Exposures and 
Risks for MOTs 

Crop & 
Exposure 
Duration 

Application 
Rate 

(lb inert /A) Work Activity 

Transfer 
Coefficient1 

(cm2/hr) 
Day after 

Treatment2 
DFRt 

(µg/cm2)3 
Daily Dose 

(mg/kg/day)4 MOE5 
foliage 

Harvesting/ 
detassling 17,000 0 10.898 92 

Days after treatment when MOE > 100 1 
Scout, weed low 

foliage 100 0 0.0128 78,000 

Scout, weed 
high foliage 400 0 0.0513 19,000 

Scout, irrigate, 
weed high 

foliage 
1,000 0 0.1282 7,800 

Corn (IT) 0.5 

Harvesting/ 
detassling 17,000 0 

1.122 

2.1797 460 

Hedge, irrigate, 
weed, scout, 

train, tie 
500 0 0.3205 3,100 

Scout, train, tie 1,000 0 0.6411 1,600 
Harvest, pull, 
thin, prune, 

train, tie 
5,000 0 3.205 310 

Grapes 
(Table) (ST) 2.5 

Cane turning, 
girdle 10,000 0 

5.609 

6.411 160 

Hedge, irrigate, 
weed, scout, 

train, tie 
500 0 0.1282 7,800 

Scout, train, tie 1,000 0 0.256 3,900 
Harvest, pull, 
thin, prune, 

train, tie 
5,000 0 1.282 780 

Grapes 
(Table) 

(IT) 
1 

Cane turning, 
girdle 10,000 0 

2.244 

2.56 390 

Mowing 
 

500 
 0 0.08 12,000 Turf/ sod 

(ST) 2.5 Transplant, 
weed, harvest 6,800 0 

1.402 
1.09 920 

Mowing 
 500 0 0.016 62,000 Turf/ Sod 

(IT) 0.5 Transplant, 
weed, harvest 6,800 0 

0.28 
0.218 4,600 

1 Transfer coefficient from Science Advisory Council for Exposure: Policy Memo #003 “Agricultural Transfer 
Coefficients” 05/07/98. 
2 DAT = Day After Treatment 
3 DFR = Application rate (lbs inert/acre) * fraction of active ingredient that remains on foliage (0.2 for crop, 0.05 for 
turf)* (1-D(10% dissipation))(t= 0)  * 4.54 µg/lb * 24.7 x10-9 acre/cm2 

4 Daily Dose = DFR (µg/cm2) * Tc (cm2/hr) * (1 mg/1000 µg) * ET (8 hrs/day) * DA (5% dermal absorption) / body 
weight (70 kg) 
5 Dermal MOE =  PoD (NOAEL of 168 mg/kg/day)/ Daily dermal dose (mg/kg/day) corrected for 50% dermal absorption in rats, 
and a 3X factor to account for the increased permeability of rat vs. human skin. 
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9.0 Environmental Justice 
 
Potential areas of environmental justice concerns, to the extent possible, were considered in this 
human health risk assessment, in accordance with U.S. Executive Order 12898, "Federal Actions 
to Address Environmental Justice in Minority Populations and Low-Income Populations," 
http://www.eh.doe.gov/oepa/guidance/justice/eo12898.pdf). 
 
As a part of every pesticide risk assessment, OPP considers a large variety of consumer 
subgroups according to well-established procedures.  In line with OPP policy, HED estimates 
risks to population subgroups from pesticide exposures that are based on patterns of that 
subgroup’s food and water consumption, and activities in and around the home that involve 
pesticide use in a residential setting.  Extensive data on food consumption patterns are compiled 
by the USDA under the Continuing Survey of Food Intake by Individuals (CSFII) and are used 
in pesticide risk assessments for all registered food uses of a pesticide.  These data are analyzed 
and categorized by subgroups based on age, season of the year, ethnic group, and region of the 
country.  Additionally, OPP is able to assess dietary exposure to smaller, specialized subgroups 
and exposure assessments are performed when conditions or circumstances warrant.  Whenever 
appropriate, non-dietary exposures based on home use of pesticide products and associated risks 
for adult applicators and for toddlers, youths, and adults entering or playing on treated areas 
postapplication are evaluated.  Further considerations are currently in development as OPP has 
committed resources and expertise to the development of specialized software and models that 
consider exposure to bystanders and farm workers as well as lifestyle and traditional dietary 
patterns among specific subgroups. 
 
10.0 Human Studies 
 
This assessment relies in part on data from studies in which adult human subjects were 
intentionally exposed to a pesticide.  These studies, listed below, have received the appropriate 
ethical review for use in risk assessment. 
 

 The PHED Task Force, 1998.  The Pesticide Handler Exposure Database (PHED), 
Version 1.1.  Task Force members: Health Canada, U.S. Environmental Protection 
Agency, the California Department of Pesticide regulation, and the American Crop 
Protection Association; released August 1998. 

 
 ORETF Handler Studies (MRID 44972201): Outdoor Residential Exposure Task  
 

MRID 466010-01: Human Exposure During and Following Use of a Pyrethrins/Piperonyl 
Butoxide/MGK-264 Shampoo Formulation on Dogs – Volume I & II 
 
MRID # 446584-01: Dermal Exposure and Inhalation Exposure to Carbaryl by 
Commercial Pet Groomers During Applications of Adams™ Carbaryl Shampoo.  

 
Chemical Manufacturers Association (CMA) antimicrobial exposure study (USEPA, 
1999: DP Barcode D247642).  
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APPENDIX A.  Toxicity Data 

 
A.1.  Toxicity Profiles for the Alkyl Alcohol Alkoxylate (AAA) Inerts 
 
 

Table A.1.1.   Acute Toxicity Profile of  the Alkyl Alcohol Ethoxylates 

 
Guideline No. 

 
Study Type 

 
MRIDs # 

 
Results 

Toxicity 
Category 

81-1 Acute Oral – rat 47041402A 

 
C9-11AE6 

LD50 = 1378  mg/kg (combined 
sex) 

III 

81-2 Acute Dermal -rabbit 47041402B C9-11AE6 

LD50 = >2000 mg/kg 

III 

81-3 Acute Inhalation - rat Not available  

   

 

81-4 Primary Eye Irritation 

Rabbit 

Not available   

81-5 Primary Skin 
Irritation - rabbit 

47041402C C9-11AE6 

Moderately irritating Primary 
Irritation Index (PII) = 5.3 

III 

81-6 Dermal Sensitization 

Guinea pig 

47041402D C9-11AE6 

not a dermal sensitizer 
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Table A.1.2. Toxicology Profile of Alkyl Alcohol Ethoxylates 

Guideline No./ Study 
Type 

MRID No. (year)/ 
Classification /Doses 

Results 

870.3050 
28-day oral toxicity in rats 
(SD) 
WITCO C-6147 
CAS 68131-39-5 

MRID 47041001 (2000) 
by gavage in distilled water at dose 
levels of 0, 10, 50, 150 or 600 
mg/kg/day.    
 
acceptable/guideline 
(purity not reported) 
 

NOAEL = 150  mg/kg/day 
LOAEL =  600 mg/kg/day, based on decreases in body 
weight gain and food consumption in females.   

870.3100 
90-day oral toxicity 
rats (diet)  Wistar strain 
 
Dobanol 45-7 
NEODOL 45-7 
CAS 68131-39-5 

MRID 47050601 (1982) 
0, 300, 1000, 3000, or 10,000 ppm 
(equivalent to 0, 15, 50, 150 or 500 
mg/kg/day based on 1 ppm = 0.05 
mg/kg/day) 
 
99 % Purity 
 
acceptable/nonguideline 

NOAEL =  150 mg/kg/day 
LOAEL =  500 mg/kg/day based on decreased body 
weight gain (both sexes), decreased food consumption and 
absolute body weight in males 
 
 

870.3100 
90-Day oral toxicity (Diet) 
Wistar rats 
 
Tergitol nonionic 15-S-7 
CAS 84133-50-6  

MRID 46934101A (1967) 
0, 62.5, 125, 250, or 500 mg/kg/ day 
acceptable/nonguideline 

NOAEL = 62.5 mg/kg/day 
LOAEL = 125 mg/kg/day, based on decreased body-
weight gain (males 15%; females 17%). 

870.3100 
90-day oral toxicity 
rats  (Wistar) 
 
Tergitol 15-S-9 
CAS 68131-40-8 

MRID 46934105A (1967) 
 
M --0, 67.3, 132, 262 or 500 
mg/kg/day   
F -- 0, 64.2, 128, 258 or 490 
mg/kg/day 
(purity not reported) 
acceptable/nonguideline  

NOAEL =  
67.3  mg/kg/day in males 
128 mg/kg/day in females. 
 
LOAEL =   
132 mg/kg/day in males, based on decrease in body 
weight gain (-15.7%)  
258 mg/kg/day in females based on decreases in body 
weight gain (-20%) and food consumption. 
  

870.3100 
90-Day oral toxicity (CFE 
albino rats) 
 
Tergitol TMN-3/10 
CAS 60828-78-6 
 

MRID 46934102  (1962) 
0, 8, 40, 200, or 1000 mg/kg/day 
 
acceptable/nonguideline  

NOAEL = 
≥1000 mg/kg/day (HDT) in males  
200 mg/kg/day in females 
LOAEL = 1000 mg/kg/day, based on decreased body-
weight gain (15%) and food consumption (13%) in 
females.  
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Table A.1.2. Toxicology Profile of Alkyl Alcohol Ethoxylates 

Guideline No./ Study 
Type 

MRID No. (year)/ 
Classification /Doses 

Results 

870.3100 
90-Day oral toxicity  
Rat (Wistar) 
Tergitol 15-S-12 
CAS 84133-50-6 

MRID 46934103A (1967) 
0, 67.1, 137, 269 and 500 mg/kg/day 
in males 
0, 63.2, 126, 260 and 480 mg/kg/day 
in females.  
(purity not reported) 
 
acceptable/nonguideline  

NOAEL = 
 125 mg/kg/day in males 
 250 mg/kg/day in females. 
 LOAEL =  
250 mg/kg/day based on decrease in body weight gain in 
males 
500 mg/kg/day based on decreases in body weight gain 
and food consumption in females.   

870.3100 
90-Day oral (gavage) toxicity 
in rats  (SD strain) 
CAS 106232-83-1 

MRID 46989501 (1986) 
0, 100, 500, or 1000 mg/kg   
100 % Purity: assumed 
 
acceptable/nonguideline 

NOAEL =  100 mg/kg/day 
LOAEL =  500 mg/kg/day, based on decreased body 
weight, increased absolute and relative liver weights, and 
increased relative kidney weight. 
 

870.3100 
90-day oral toxicity 
rats  (Wistar) 
 
Tergitol 15-S-12 
CAS 84133-50-6 

MRID 46934104A (1967) 
0, 270, 540, 1050 and 2080 
mg/kg/day in males 
0, 260, 510, 1080 and 2100 
mg/kg/day in females.   
(purity not reported) 
 
acceptable/nonguideline  

NOAEL =   
540 mg/kg/day in males 
510 mg/kg/day in females. 
 
LOAEL =  
1050 mg/kg/day in males, based on 13% decreases in 
body weight gain and food consumption 
1080 mg/kg/day in females based on 21% decrease in 
body weight gain.  

870.3100 
90-Day oral toxicity  
dog 
 
 Tergitol nonionic 15-8-7 
CAS 84133-50-6 

MRID 46934101B (1967) 
0, 76, 158 or 276 mg/kg/day 
(computed for combined sexes) 
acceptable/nonguideline  

NOAEL = 158 mg/kg/day 
LOAEL = 276 mg/kg/day, based on 17% decrease in body 
weight. 
 

870.3100 
90-Day oral toxicity  
dog 
Tergitol 15-S-12 
CAS 84133-50-6 

MRID 46934103B (1967) 
0, 148 and 245 mg/kg/day (computed 
for combined sexes) 
 (purity not reported) 
 
acceptable/nonguideline  

NOAEL =  148 mg/kg/day  
LOAEL =  245 mg/kg/day, based on a decrease (-27.5%)  
in food consumption 
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Table A.1.2. Toxicology Profile of Alkyl Alcohol Ethoxylates 

Guideline No./ Study 
Type 

MRID No. (year)/ 
Classification /Doses 

Results 

870.3100 
90-day oral toxicity 
dog 
Tergitol 15-S-12 
CAS 84133-50-6 

MRID 46934104B (1967) 
0, 315, 688 and 955 mg/kg/day 
(computed for combined sexes) 
 
(purity not reported) 
acceptable/nonguideline  

NOAEL =  688 mg/kg/day 
LOAEL =  955 mg/kg/day, based on decreases in body 
weight (9.4%) and food consumption (-37.7%).   

870.3100 
90-day oral toxicity 
dog 
Tergitol 15-S-9 
CAS 84133-50-6 

MRID 46934105B (1967) 
 
0, 82, 154 and 354 mg/kg/day 
(computed for combined sexes) 
(purity not reported) 
acceptable/nonguideline  

NOAEL =  154 mg/kg/day 
LOAEL =  354 mg/kg/day, based on a decrease (-8.6%) in 
food consumption.   
 

OECD 422 
Combined repeated dose 
toxicity study with a 
reproduction/developmental 
toxicity screening test 
gavage 
SD strain 
 
CAS 9004-98-2 
 
AL-3037 (Trade name) 
 
Unsaturated Linear C18:1 
(oleyl) and average moles of 
POE n=10 

MRID 47676802 (2009) 
0, 50, 110, or 242 mg/kg/day  
98% pure 
Acceptable/Guideline 
 
 
 

Parental systemic NOAEL = 50 mg/kg/day  
Parental systemic LOAEL = 110 mg/kg/day based on 
decreased absolute and relative thymus weight (-33 to -
36%), decreased body weight gain and decreased food 
consumption in females, and clinical signs in both sexes.  
The thymus/lymph node effects are a result of an overall 
stress response to treatment and not a direct 
immunotoxicity effect of the chemical.  The effects are 
secondary effects caused by an overall stress response to 
the irritation properties of this chemical, not an 
immunotoxic effect. 
 
In mid- and high-dose animals of both sexes, most 
common clinical signs were excess salivation and rales 
which were seen intermittently (earliest onset on study 
day 4).  In addition, soft or liquid feces, 
chromorhinorrhea, and red or clear perioral substance 
were seen sporadically.  These clinical signs may be due 
to local irritant effects. 
 
Reproductive/developmental/offspring NOAEL ≥ 242 
mg/kg/day.   
Reproductive/developmental/offspring LOAEL = not 
identified 
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Table A.1.2. Toxicology Profile of Alkyl Alcohol Ethoxylates 

Guideline No./ Study 
Type 

MRID No. (year)/ 
Classification /Doses 

Results 

OECD 421 
reproduction/developmental 
toxicity screening test 
 
gavage 
SD strain 
 
CAS  84133-50-6  
TERGITOL™ 15-S-12 
Surfactant (Trade name) 
 
Alcohols, C12-14 -secondary, 
ethoxylated 
 
 

MRID 47676801 (2009) 
 
0, 60, 168, or 470 mg/kg/day  
99% pure 
Acceptable/Guideline 
 

Parental systemic NOAEL = 168 mg/kg bw/day  
Parental systemic LOAEL = 470 mg/kg bw/day, based on 
decreased body weight and body weight gain, decreased 
food consumption, and clinical signs (ptosis and 
hypoactivity).   
 
Reproductive toxicity NOAEL = 168 mg/kg/day 
Reproductive toxicity LOAEL = 470 mg/kg/day, based on 
microscopic changes of the testes and epididymides 
(testicular atrophy, increased intraluminal exfoliated 
spermatogenic cells in epididymides, and dilated 
seminiferous tubules). 
  
Developmental/offspring NOAEL = 168 mg/kg bw/day.   
Developmental/offspring LOAEL = 470 mg/kg bw/day, 
based on decreased litter size and  increased 
postimplantation loss   

870.3800 
 
Reproduction and 
developmental effects  
(CD rats) 
 
UDL-700 
CAS 68951-67-7 
C14-15 ethoxylated alcohols 

MRID 47067001  (1976) 
0, 500, 1000, 5000 ppm 
0, 36.0, 71.6, or 354.7 mg/kg/day for 
F0 males;  
 
0, 41.3, 80.9, or 400.8  
mg/kg /day for F0 females; 
 
 0, 41.9, 82.6, or 403.0  
mg/kg /day for F1 males;  
 
 0, 47.6, 95.0, or 466.6 mg/kg/day for 
F1 females. 
 
Acceptable/nonguideline 
 

Males 
Systemic NOAEL = ≥354.7 mg/kg/day  
Systemic LOAEL =  not identified 
 
Females 
Systemic NOAEL =  80.9 mg/kg/day  
Systemic LOAEL =  400.8 mg/kg/day based on decreased 
body weight (6%) and body weight gain (11%) during 
premating,      
 
Offspring NOAEL = 80.9 mg/kg/day 
Offspring LOAEL = 400.8 mg/kg/day, based on decreased 
body weight (-9 to -16%) on LD 21 (both sexes in F1A, F1B, 
F2A, F2B).  

 
               decreased body weight on LD 21 
               F1A males/females: -16%/-12%;  
               F1B males/females: -13%/-14%;   
               F2A males/females: -14%/-13%;  
               F2B males/females: -13%/-9%; 

 
Reproductive toxicity NOAEL = 400.8 mg/kg/day  
Reproductive toxicity LOAEL = not identified. 
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Table A.1.2. Toxicology Profile of Alkyl Alcohol Ethoxylates 

Guideline No./ Study 
Type 

MRID No. (year)/ 
Classification /Doses 

Results 

OECD 422 
Combined repeated dose 
toxicity study with a 
reproduction/developmental 
toxicity screening test 
 
gavage 
SD strain 
 
CAS 103818-93-5 
AL-3347 (Trade name) 
Linear and average moles of 
POE/POP n=9 

MRID 47676803 (2009) 
0, 48, 120 or 300 mg/kg/day.   
99% pure 
Acceptable/Guideline 
 

Parental systemic NOAEL = 120 mg/kg/day.  
 
Parental systemic LOAEL = 300 mg/kg/day 
based on decreased body weight gain (in males) and 
clinical signs (orange/red perioral staining and moderate 
salivation) in both sexes.  
 
Reproductive/developmental NOAEL = 300 mg/kg/day 
(HDT).   
Reproductive/developmental LOAEL= could not be 
determined 
 
Offspring  NOAEL =  300 mg/kg/day (HDT).   
Offspring  LOAEL = could not be determined 
 
  
 

870.3800 
Reproduction and fertility 
effects 
(Fischer 344 rats) 
DERMAL STUDY 
OECD 416 
 
 
NEODOL® 91-6 ethoxylate 
CAS 68951-67-7 
C14-15 ethoxylated alcohols 

MRID 47050602 (1985)   
MRID 47041402 (1991)-- 
JOURNAL ARTICLE  
dose levels: 0, 1, 10, or 25% 
(equivalent to 0, 10, 100 or 250 
mg/kg/day based on dosing volume 
of 1.0 mL/kg) 
 
Treated three times/week except 
during the mating periods.   
 
% purity not specified 
 
Acceptable/guideline 
 
 

Parental systemic NOAEL = 250 mg/kg/day  
Parental systemic LOAEL =  not established 
 
Clinical signs (increased incidences of lachrymation, 
incidences of unkemptness, hunched posture, 
chromodacryorrhea and periocular swelling) observed in 
F0 and F1 females at 250 mg/kg/day might be due to local 
irritant effects. 
 
Reproductive toxicity NOAEL = 250 mg/kg/day 
Reproductive toxicity LOAEL = not identified. 
 
Offspring NOAEL = 250 mg/kg/day  
Offspring LOAEL = not identified. 

OECD 422 
Combined repeated dose 
toxicity study with a 
reproduction/developmental 
toxicity screening test 
Wistar rat 
CAS NO. 64366-70-7 
alpha-Alkyl (C8)-o-
hydroxypoly(oxypropylene) 
block copolymer with 
polyoxyethylene 
 

MRID 47361502 (2007 ) 
 
20, 100, or 500 mg/kg/day 
 
% purity N/A  (mixture of polymers 
of varying length) 
 
Acceptable/guideline  
 
  

Parental systemic NOAEL= 100 mg/kg/day 
Parental systemic LOAEL = 500 mg/kg/day, based on 
decreased body weight in males. 
 
Reproductive/developmental toxicity NOAEL = ≥500 
mg/kg/day 
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Table A.1.2. Toxicology Profile of Alkyl Alcohol Ethoxylates 

Guideline No./ Study 
Type 

MRID No. (year)/ 
Classification /Doses 

Results 

870.3100 
90-Day DERMAL toxicity in 
rats (Fischer 344) 
NEODOL® 91-6 ethoxylate 
CAS 68951-67-7 
C14-15 ethoxylated alcohols 

MRID 47041402E (1991) 
JOURNAL ARTICLE  
dose levels: 0, 1, 10, or 25% 
(equivalent to 0, 5, 50 or 125 
mg/kg/day based on  dosing volume 
of 0.5 mL/kg) 
 
% purity not specified 
 
Acceptable/nonguideline 
 

Dermal toxicity NOAEL =  50 mg/kg/day 
Dermal toxicity LOAEL =  125 mg/kg/day, based on 
epidermal thickening and hyperkeratosis. 
 
Systemic LOAEL is not identified.  
Systemic NOAEL ≥ 125 mg/kg/day. 
 

870.5100 
In vitro Bacterial Gene 
Mutation- Salmonella 
typhimurium/mammalian 
activation gene mutation 
assay 
CAS 68951-67-7 
C14-15 ethoxylated alcohols 

MRID 47041402F (1991) 
JOURNAL ARTICLE  
 
% purity not specified 
 
Acceptable/nonguideline 
 

. 
There was no evidence of induced mutant colonies over 
background. 
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A.2.  Executive Summaries 
 
EXECUTIVE SUMMARY:  In OECD 416 reproduction and fertility effects study (MRID 
47067001), UDL-700 (% a.i. and batch/lot # not reported) was administered in the diet to groups 
of 25 male and 25 female CD rats at dose levels of 0 ppm (one group), 500 (two groups), 1000 
ppm (two groups), or 5000 ppm (two groups). Dosing of the treated groups was carried out 
according to two different treatment regimens: continuous treatment, in which the animals of 
both sexes were given the treated diets throughout pre-mating, mating, gestation, the rest periods, 
and until sacrifice; and the GD 6-15 treatment regimen, in which females were treated on 
presumptive GD 6-15, and males were left untreated. Pre-mating doses for the continuously 
treated animals were as follows: 0, 36.0, 71.6, or 354.7 mg/kg bw/day for F0 males; 0, 41.3, 
80.9, or 400.8 mg/kg bw/day for F0 females; 0, 41.9, 82.6, or 403.0 mg/kg bw/day for F1 males; 
and 0, 47.6, 95.0, or 466.6 mg/kg bw/day for F1 females.   From animals on each treatment 
regimen, three litters (A, B, and C) were produced in each generation (F1 and F2).  Interim 
sacrifices of 5 animals/sex/group were done at the conclusion of pre-mating.  Dams were killed 
on gestation day (GD) 13 or 21 of the C litters for collection of intrauterine data, and the fetuses 
from dams killed on GD 21 (or pups from dams that littered) were subjected to external, visceral, 
and skeletal examinations, as a developmental toxicity study. Pre-mating intervals for the F0 and 
F1 parental animals were 91 and 60 days long, respectively.  Pre-mating doses for the 
continuously treated animals were as follows: 0, 36.0, 71.6, or 354.7 mg/kg bw/day for F0 males; 
0, 41.3, 80.9, or 400.8 mg/kg bw/day for F0 females; 0, 41.9, 82.6, or 403.0 mg/kg bw/day for F1 
males; and 0, 47.6, 95.0, or 466.6 mg/kg bw/day for F1 females. 
 
Systemic toxicity was evident in continuously treated high-dose females as decreased body 
weight and decreased body weight gain during pre-mating.  In continuously treated high-dose F0 
females, weight gain over weeks 0-13 was 11% less than controls, and absolute body weight 
during week 13 was 6% less than controls (p<0.05).  Mean body weight of continuously treated 
high-dose F1 females was decreased at the beginning of pre-mating as the continuation of an 
offspring effect and remained decreased (9-13% less than controls) and this group gained 14% 
less weight than controls.  Continuous treatment did not result in any biologically significant 
effects on mortality, clinical signs, food consumption, hematology, organ weights, gross or 
microscopic pathology, or body weight in males.  
 
In mated females treated on presumptive GD 6-15, no treatment-related effects on mortality, 
clinical signs, body weight, food consumption, organ weights, or gross or microscopic pathology 
were seen. 

 
Following continuous treatment, the parental systemic LOAEL for UDL-700 in CD rats is 
400.8 mg/kg/day in females, based on decreased body weight and body weight gain during 
premating.  The LOAEL is not identified in males.  The parental systemic NOAEL is 80.9 
mg/kg bw/day in females and is greater than or equal to 354.7 mg/kg/day in males.   
 
High-dose pups from the continuously treated parental animals had decreased body weight on 
LD 21 (F1A males/females: -16%/-12%; F1B males/females: -13%/-14%; F2A males/females: 
-14%/-13%; F2B males/females: -13%/-9%; p<0.01 for all).  There was no treatment-related 
altered growth during gestation or decreased survival during gestation or lactation.  No increased 
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total fetal or litter incidences of malformations or other structural alterations were seen, and all 
individual malformations and other alterations occurred at very low incidences. 
 
In mated females treated on presumptive GD 6-15, pup body weight was not affected and no 
definite offspring toxicity was seen. 
 
Following continuous treatment, the offspring LOAEL for UDL-700 in CD rats is 400.8 
mg/kg/day, based on decreased body weight on LD 21 (both sexes).  The offspring NOAEL 
is 80.9 mg/kg/day. 
 
No evidence of reproductive toxicity was observed on either treatment regimen. 
 
Following continuous treatment, the reproductive toxicity LOAEL for UDL-700 in CD rats 
is not identified.  The reproductive toxicity NOAEL is greater than or equal to 400.8 
mg/kg/day. 
 
This study is Acceptable/Non-guideline and does not satisfy the guideline requirement for a 
reproduction and fertility effects study (OPPTS 870.3800; OECD 416) in the rat.  The study 
satisfies the intent for which it was designed but was conducted prior to implementation of GLP 
standards and current guidelines.  See deficiency section for the full list of deficiencies. 
 
 
EXECUTIVE SUMMARY:  In OECD 421 Reproduction/Developmental Toxicity Screening 
Test (MRID 47676801), “secondary Alcohol Ethoxylate” (98.73% a.i.; lot/batch #UI0501N7B1) 
was administered to ten Crl:CD(SD) rats/sex/dose by gavage in reverse osmosis membrane 
processed deionized water at dose levels of 0, 60, 168, or 470 mg/kg bw/day for at least 14 days 
prior to mating, throughout mating, and up to and including the day prior to sacrifice.  Terminal 
sacrifices took place on study day (SD) 47 for males, on postnatal day (PND) 5 for females that 
littered, or on presumptive gestation day (GD) 25 for mated females that did not litter.   
 
One pregnant high-dose female was found dead prior to dosing on GD 22, and the death was 
attributed to treatment.  On SD 2 and/or 3, ptosis was seen in 4 high-dose males and 4 high-dose 
females, and hypoactivity was seen in 5 high-dose males and 7 high-dose females.  One mid-
dose female had hypoactivity and dehydration on GD 16-17 followed by a head tilt beginning on 
GD 20 and persisting through PND 4.  Rales were noted in both sexes at all treated dose levels 
(males: 0/10, 4/10, 6/10, and 9/10; females: 0/10, 2/10, 8/10, and 10/10; in ascending dose 
order), with earliest onset on day 1 of dosing.  Excess salivation was seen in 4 mid-dose and 10 
high-dose males and in 1 mid-dose and 5 high-dose females, with earliest onset on day 4.    
 
High-dose males had significant decreases in mean body weight throughout the study (9-16% 
less than controls; p<0.01), which increased in magnitude over time.  This was due to weight loss 
during SD 1-8 (-5.8 g vs. +29.9 g for controls; p<0.01) and decreased weekly weight gain 
thereafter (-10% to -34%; n.s.).  Mid-dose males had decreased weight gain during all measuring 
intervals except study days (SD) 43-47, with resultant decreases in cumulative weight gain 
(-19%; p<0.05) and decreased mean absolute body weight on SDs 43 and SD 47 (both -7%; 
p<0.05).  Food consumption (g/rat/day) of high-dose males was 31% less than controls during 
the first week and 16-25% less than controls during the subsequent weeks (p<0.01 for all).  Mean 
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food consumption of the mid-dose males was 11% less than controls during SD 1-8 and 8-15% 
less than controls during SD 29-47 (p<0.05).  High-dose females had a treatment-related 
decrease in body weight gain during the first week of pre-mating (-53%; n.s.), which was 
followed by a compensatory increase during the second week (+68%; p<0.01), and this group 
also had a correlated transient treatment-related decrease in mean food consumption during the 
first week of the study (-22%; p<0.01).   
 
Therefore, the parental systemic LOAEL for secondary alcohol ethoxylate in rats is 470 
mg/kg/day based on decreased body weight and body weight gain, decreased food 
consumption, and clinical signs (ptosis and hypoactivity).  The parental systemic NOAEL is 
168 mg/kg/day.  
 
Reproductive toxicity was evident at the highest dose level tested as a slightly increased 
incidence of microscopic changes of the testes and epididymides (testicular atrophy, increased 
intraluminal exfoliated spermatogenic cells in epididymides, and dilated seminiferous tubules).  
There were no treatment-related effects on estrus cycle length and periodicity, the reproductive 
indices, mean numbers of implantation sites, precoital interval, or gestation length.  There were 
no treatment-related effects on numbers of stillborn pups, pup sex ratio, pup survival to PND 5, 
pup body weight, or offspring clinical signs or macroscopic changes.  Mean live litter size of the 
high-dose group was slightly decreased (12.5 pups vs. 14.2 for controls; n.s.).  Along with this, 
the high-dose litters had slightly increased postimplantation losses (13.04% vs. 5.96% for 
controls), and the percentage of litters with at least one postimplantation loss was also slightly 
increased (87.5% vs. 60.0%).  Considered together, these findings are consistent with increased 
resorptions.   
 
The developmental/offspring LOAEL for secondary alcohol ethoxylate in rats is 470 
mg/kg bw/day, based on decreased litter size, increased postimplantation loss, and 
microscopic changes of the testes and epididymides.  The developmental/offspring NOAEL 
is 168 mg/kg bw/day.   
 
The reproductive toxicity LOAEL for secondary alcohol ethoxylate in rats is 470 
mg/kg bw/day, based on a slightly increased incidence of microscopic changes of the testes and 
epididymides (testicular atrophy, increased intraluminal exfoliated spermatogenic cells in 
epididymides, and dilated seminiferous tubules).  The reproductive toxicity NOAEL is 168 
mg/kg/day.  
 
This study is classified as Acceptable / Guideline and satisfies the guideline requirement for a 
Reproduction/Developmental Toxicity Screening Test (OECD 421) in the rat.  
 
 
.  
EXECUTIVE SUMMARY: In OECD 416 Dermal Reproduction and Fertility Effects Study (MRID 
47050602), NEODOL 91-6 Ethoxylate (NE) (% a.i. not reported; batch/lot number WRC TOX. Sample 
No. 423E) in distilled water was administered dermally to male and female Fischer 344 rats at dose levels 
of 0, 1, 10, or 25% (equivalent to 0, 10, 100 or 250 mg/kg/day).  On day 0 of treatment, the hair on the 
back of each rat was shaved and the appropriate dosing solution was applied evenly on the shaved area 
(2” X 2”) using a Pipetman automatic micropipette. The exact volume (1.0 mL/kg bw) administered to 
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each rat was based on its weekly body weight.  Parental rats were treated three times per week except 
during the mating periods.  Fertility, gestation, lactation, pup growth, and pup survival were monitored 
during two generations.  Each generation littered once.  Daily clinical observations, weekly body weight 
determinations, and weekly skin irritation scorings were done. At necropsy, postmortem observations 
were made and body and organ weights were measured.  
 
No mortalities were observed in the F0 generation. However, five deaths occurred in the F1 
generation. One control male, one 10% female, and one male and two females at 25% died. All 
deaths were attributed to asphyxiation and were not considered to be compound-related. No 
evidence of skin irritation was observed at the application site.  An increased incidence of brown 
or tan skin at the treatment site in parental animals of both generations at 10% and 25% was 
considered compound related but not adverse. 
 
In the F0 males, no treatment-related clinical signs were observed.  In the F0 females, there was a 
dose-related increase in lachrymation, with 6/30, 9/30, 11/30, and 16/30 animals affected in the 
control, low-, mid-, and high-dose groups, respectively.  The F1 males showed an increase in the 
number that appeared unkempt at 25% NE (11/20 vs. 1/20 controls). The F1 females in the 
control, low-, mid-, and high-dose groups had increased incidences of unkemptness (1/40, 0/40, 
6/40, and 23/40, respectively), hunched posture (1/40, 0/40, 6/40, and 22/40, respectively), 
chromodacryorrhea (7/40, 8/40, 13/40, and 14/40, respectively) and periocular swelling (2/40, 
4/40, 11/40, 11/40, respectively). 
 
Food consumption was not measured.  For the F0 males, a significant decrease (p<0.05) was 
observed in mean body weight at the 25% dose beginning on day 56 and continuing to day 105.  
Overall body weight gain by the high-dose F0 males was decreased 7% from the control group.  
A statistically significant decrease (p< 0.05 or 0.01) in body weight was observed in the 25% 
dose group F1 females on day 119.  Overall weight gain by the high-dose F1 females was 
decreased 21% relative to controls.  No significant, treatment-related differences in overall mean 
body weight were seen in the F0 females or F1 males. 
 
Gross necropsy of adult animals was unremarkable.  No clear effects on organ weight were seen 
and microscopic lesions were limited to the testes. 
 
The LOAEL is not established in this study.  Clinical signs (increased incidences of 
lachrymation, incidences of unkemptness, hunched posture, chromodacryorrhea and 
periocular swelling) observed in F0 and F1 females at 250 mg/kg/day might be due to local 
irritant effects.  The parental systemic NOAEL is 250 mg/kg/day (HDT). 
 
The fertility indices for the control, low-, mid-, and high-dose groups were 77.3%, 64.0%, 
84.0%, and 53.6%, respectively, for the F0 generation and 88.5%, 67.9%, 84.5%, and 77.4%, 
respectively, for the F1 generation.  In the F0 generation, there was an increase at 25% NE in the 
number of males that mated (produced plugs) but produced no litters. The number of pups per 
litter at birth was 8.2, 9.6, 7.9, and 6.4, respectively, in the F1 litters and 6.8, 8.3, 8.0, and 8.4, 
respectively, in the F2 litters. Lower gestation body weight of the high-dose F0 dams correlated 
with the fewer number of pups/litter at birth. 
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EXECUTIVE SUMMARY:   In a Combined Repeated Dose Toxicity Study with the 
Reproduction/Developmental Toxicity Screening Test (MRID 47676803), CAS No. 103818-93-
5 (99% a.i.; Batch no. 2110FD4449) was administered to ten Crl:CD(SD) rats/sex/dose in 
reverse osmosis deionized water orally by gavage at dose levels of 0, 48, 120 or 300 mg/kg/day.  
Parental animals were administered either the vehicle (controls) or the test substance solutions 
for 14 days prior to the cohabitation period with males receiving a total of at least 46 doses. 
Treatment for the females was continued through the day of sacrifice which was gestation day 
(GD) 4 for rats not delivering a litter, lactation day (LD) 4 for rats delivering a litter or study day 
(SD) 52 for rats with no confirmed day of mating. Females received between 38-52 doses. Five 
rats/sex/group were assigned for a functional observational battery (FOB) and motor activity 
assessment and the other five/sex/group were used for hematology, clinical chemistry and 
histopathological examination.  
 
There were no treatment-related effects in the parental animals on mortality, organ weight, 
fertility indices, FOB and motor activity assessment, hematology parameters or gross and 
histopathological examinations. One 300 mg/kg female died, but lesions at necropsy indicated 
that death was caused by a gavage error. Clinical signs observed in the 300 mg/kg/day male and 
female rats included orange/red perioral staining and moderate salivation. During pre-mating 
(days 1-14), the total body weight gain of the 300 mg/kg males was decreased 33% when 
compared to controls. For the entire treatment period (days 1-46), body weight gain was 
decreased compared to controls by 15% in the 120 mg/kg males and 27% in the 300 mg/kg 
males.  All treated females during pre-mating had decreased body weight and body weight gain, 
when compared to the controls, but the values were similar to each other and the controls 
appeared to be slightly higher than typical, indicating no dose-dependent decrease. Food 
consumption was decreased in the males and females (within 10% of controls) during the pre-
mating period but the males were similar to controls by the time of their sacrifice.  Females 
during gestation and lactation had similar changes in body weight and body weight gain in all the 
treated groups when compared to controls. Food consumption in the females during gestation 
and lactation was similar to controls. No treatment-related effects in clinical chemistry were 
observed in the females.  
 
The parental systemic LOAEL for CAS No. 103818-93-5 in rats is 300 mg/kg/day based on 
decreased body weight gain (males only) and  clinical signs (orange/red perioral staining 
and moderate salivation in both sexes). The parental systemic NOAEL is 120 mg/kg/day.  
 
There were no treatment-related effects observed in any of the reproductive/developmental 
parameters measured.  The number of implantations, corpora lutea, live births, gestation index, 
lactation index, fertility index and lactation index were all similar between the control and 
treated groups.  
 
The reproductive/developmental LOAEL for CAS No. 103818-93-5 in rats could not be 
determined and the reproductive/developmental NOAEL is 300 mg/kg/day (the highest 
dose tested).   
 
The offspring toxicity LOAEL for CAS No. 103818-93-5 in rats could not be determined 
and the offspring toxicity NOAEL is 300 mg/kg/day (the highest dose tested).   
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This study is Acceptable/Guideline and satisfies the guideline requirement for a Combined 
Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity Screening Test 
(OECD 422) in rats. 
 
EXECUTIVE SUMMARY:  In a Combined Repeated Dose Toxicity Study with the 
Reproduction/Developmental Toxicity Screening Test (MRID 47676802), CAS # 9004-98-2 
(98.0% a.i.; Lot No. 59622) was administered to ten Crl:CD(SD) rats/sex/dose by gavage in 
reverse osmosis membrane processed deionized water at dose levels of 0, 50, 110, or 242 mg/kg 
bw/day for at least 14 days prior to mating, throughout mating, and up to and including the day 
prior to sacrifice.  Terminal sacrifices took place on study day (SD) 47 for males, on postnatal 
day (PND) 5 for females that littered, or on presumptive gestation day (GD) 25 for females that 
did not litter. 
 
One high-dose male was found dead on SD 24 after exhibiting gasping during SD 19-20 and 
scant, soft or liquid feces, ungroomed coat, and dehydration during SD 21-23.  Rales were noted 
in both sexes at all treated dose levels (males: 0/10, 3/10, 5/10, and 10/10; females: 0/10, 1/10, 
7/10, and 9/10; in ascending dose order), with earliest onset on day 4 of dosing.  Excess 
salivation was seen in 2 low-dose, 6 mid-dose, and 10 high-dose males and in 2 mid-dose and 8 
high-dose females, with earliest onset also on SD 4.  Other treatment-related clinical signs 
included increased incidences of soft or liquid feces, chromorhinorrhea, and red or clear perioral 
substance in mid- and/or high-dose animals of both sexes.  These clinical signs might be due to 
local irritant effects. 
 
High-dose males had decreased cumulative body weight gain (-17%; n.s.) due to decreased body 
weight gain during the first three weeks of the study (-22%, -17%, -43%, respectively; n.s.), but 
absolute body weight and food consumption of the treated males were not affected.  High-dose 
females had decreased mean absolute body weight beginning on GD 10 and continuing through 
PND 1 (-8% to -10%; p<0.05) and gained significantly less weight than controls during the first 
week of pre-mating (-48%; p<0.05) and throughout gestation (-16%; n.s.) with recovery seen 
during lactation as a weight gain rather than weight loss during PND 1-2 (+3.8 g vs. -6.1 g for 
controls) and increased body weight gain thereafter.  High-dose females also had decreased food 
consumption during premating (-13% to -15%; p<0.05) and throughout gestation (GD 0-20: 
-14%; p<0.01). Mid-dose females had decreased body weight gain and decreased food 
consumption during GD 0-7 (-12% and -11%, respectively).  Mid- and high-dose females had 
markedly decreased absolute and relative (to body and brain) thymus weights (high-dose: -55 to -
58%, p<0.01; mid-dose: -33% to -36%, p<0.05 or n.s.).  There were no treatment-related effects 
on hematology, clinical chemistry, coagulation, or FOB parameters, motor activity, bone marrow 
cellularity or composition, or gross or microscopic pathology.   
 
The parental systemic LOAEL for CAS No. 9004-98-2 in rats is 110 mg/kg bw/day, based 
on decreased absolute and relative thymus weight, decreased body weight gain, and 
decreased food consumption in females and clinical signs in both sexes.   The parental 
systemic NOAEL is 50 mg/kg bw/day.  The thymus/lymph node effects are considered 
secondary effects caused by an overall stress response to the irritant properties of this chemical, 
not an immunotoxic effect. 
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No evidence of reproductive toxicity was seen.  There were no treatment-related effects on estrus 
cyclicity, reproductive indices, mean numbers of corpora lutea, implantations, or pups per dam, 
pre- or postimplantation loss, or pup external anomalies, survival, clinical signs, or macroscopic 
findings.  Evaluation of the testes did not reveal any treatment-related microscopic changes.  The 
reproductive/developmental LOAEL for CAS No. 9004-98-2 in rats is not identified, and 
the  reproductive/developmental NOAEL is greater than or equal to 242 mg/kg bw/day. 
 
This study is classified as Acceptable/Guideline and satisfies the guideline requirement for a 
Combined Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity 
Screening Test [OPPTS 870.3650; OECD 422] in the rat. 
 
 
In a Combined Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity 
Screening Test (MRID 47361502) Agnique KE 3551 (purity, N/A; batch/lot # E362470004) was 
administered to12 Wistar Hanover rats/sex/dose in water by oral gavage at dose levels of 0, 20, 
100, or 500 mg/kg bw/day) for 6 weeks (males) or 6-8 weeks (females), including pre-mating: 2 
weeks, mating: 2 weeks, gestation: approximately 22 days, and lactation: up to Day 4.  Examined 
parameters included clinical observation, mortality and moribundity checks, body weights, food 
consumption, function observation battery (FOB), motor activity, clinical pathology, gross 
pathology, organ weights, microscopic pathology, and reproductive performance.    
 
The only clinical sign noted was a significantly increased incidence of oral staining in males at 
500 mg/kg (incidence: 0/12, 0/12, 1/12, 10/12* for 0, 20, 100, and 500 mg/kg groups, 
respectively).  Males at 500 mg/kg had lower body weight (92% of control) on day 28.  Females 
at 500 mg/kg had reduced food consumption during pre-mating (77-88% of control; p<0.05 or 
0.01) with the most pronounced effect during the first week of treatment. A corresponding effect 
on body weight was not seen.  No other effects were observed in females on body weight or food 
consumption during premating, gestation, and lactation. 
  
Spleen weight was increased in females at 100 mg/kg (125% of control) and 500 mg/kg (129% 
of control).  Extramedullary hematopoiesis in the spleen and liver of 100- and 500- mg/kg 
females was noted.  The increased spleen weights and hematopoiesis are not considered 
toxicologically significant.  There was increased cholesterol concentration in 500 mg/kg females.  
There were no treatment-related changes observed with respect to the FOB, motor activity, or 
gross pathology in either sex at any dose level tested.     
 
The parental systemic LOAEL is 500 mg/kg bw/day based on decreased body weight in 
males.  The parental systemic NOAEL is 100 mg/kg bw/day.  
 
Treatment-related effects on reproductive performance or on F1 offspring litter size, viability, 
body weight, or clinical observations were not observed at any dose level tested. Thus, the 
reproductive/developmental NOAEL is 500 mg/kg bw/day in males and females and the 
LOAEL was not identified.  
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This study is classified acceptable (guideline) and satisfies the guideline requirement for a 
Combined Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity 
Screening Test (OECD 422) in the rat.  
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APPENDIX B.  SAR 

 
B.1. Structure-Activity Relationship (SAR) Discussion 
 
HED used DEREK for Windows (V. 11) to assess the potential toxicity of compounds in the 
inerts mixture.  As described in Section 3 of this document these compounds are alkyl alcohol 
alkoxylates (AAA), comprised of a hydrophobic aliphatic alcohol moiety and a hydrophilic 
polyalkoxylate backbone.  Three compounds were subjected to DEREK are analysis and are 
shown in Figure B-1 below.  Only smaller molecules were selected for DEREK analysis, as the 
larger ones are likely to be poorly absorbed and less likely to cause significant toxicity. 
 
Figure B-1.  Structures of Compounds Subjected to Structure-Activity Analysis 
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Derek for Windows (LHASA Ltd.) is an expert system for the prediction of toxicity. It relies on 
a knowledge base of structural alerts and rules developed by scientists. When a test compound is 
inputted into the program, Derek for Windows scans the test compound for structural alerts 
contained within its database that are associated with specific toxicological endpoints and applies 
a series of reasoning rules to determine the likelihood of toxicity for the test compound. 
Information is provided on the rules used to make the prediction, along with descriptions of 
structural alerts identified, comments, available example compounds linked to the alerts and 
literature references.  
 
DEREK did not identify any structural alerts of concern for of the chemicals screened.  DEREK 
has developed more alerts for genotoxicity and carcinogenicity than other endpoints in the 
system.  Considering what is already known about these specific compounds and other long-
chain fatty acid compounds, along with the lack of structural alerts for carcinogenicity, chronic 
toxicity, or genotoxicity, HED has no specific concerns regarding chronic exposures other than 
those identified in the toxicity studies for this cluster. 
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APPENDIX C.  Drinking Water Surrogate Analysis 
 

Summary of Drinking Water Estimates of Four Surrogate Inert Chemicals 
 
Notes: 
 
1. Used a North Carolina cotton scenario with application date on July 1.  This scenario should 

be a good representative of the numbers that you can expect from EFED.  Also tried 
manipulation of application dates and weather files to ensure that there are no aberrations; 
these values look good in that regard. 

 
2. PCA factors were not applied, but the impact of applying such factors (i.e., 0.5 to 0.9) would 

be insignificant in comparison to the vast uncertainties surrounding generation of 
concentrations from surrogate chemicals as well as uncertainties regarding the actual timing 
of applications. 

 
3. All simulations were made at approximately 1 lb/A.  Concentrations resulting from other 

application rates will be directly proportional to the application rate. 
 
4. Table 1 gives the normalized concentration estimates for the case where all mass is applied 

on a single day.  This should be the most conservative case. 
 
5. Table 2 gives the normalized concentration estimates for the case where mass is distributed 

evenly over a 100-day period (April to June).  
 
6. A range of degradation rates were used because degradation information was not available.  3 

simulations were made 1) chemically stable in water and soil, 2) a 100 day half life in water 
and soil, and 3) a 10-day half life in water and soil.   This should cover degradation. 

 
7. Table 3 gives the chemical inputs used in the simulations. 
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Table 1.  DW concentration for application lumped on a single day.  (This maximizes the 
acute concentrations.)  All concentrations are normalized to a yearly application of 1 kg/hA 
(1.12 lb/acre). 
 
 

 Chemical 
1 

Chemical 
2 

Chemical 
3 

Chemical 
4 

Estimates based on Stable Assumption     
Acute (ppb) 1.1 41 33 0.005 
Chronic 0.69 15 19 0.003 
Cancer 0.47  12 15 0.002 
     
Estimates based on assumption of a 100-
day half life in soil and water 

    

Acute (ppb) 0.74 36 22 0.003 
Chronic 0.33 8.8 7.7 0.002 
Cancer 0.25 6.4 6.4 0.001 
     
Estimates based on assumption of a 10-day 
half life in soil and water 

    

Acute (ppb) 0.48 25 15 0.002 
Chronic 0.04 1.1 0.96 0.0002 
Cancer 0.03 0.65 0.60 0.0002 
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Table 2.  DW concentration for applications spread out over a 100-day period.  This 
simulates a more even distribution of pesticide over the growing season.  All concentrations 
are normalized to a yearly application of 1 kg/hA (1.12 lb/acre). 

 Chemical 
1 

Chemical 
2 

Chemical 
3 

Chemical 
4 

Spread Out Values     
     
Estimates based on Stable Assumption     
Acute (ppb) 0.98 29 28 0.004 
Chronic 0.70 13 18 0.003 
Cancer 0.48 10 15 0.002 
     
     
Estimates based on assumption of a 100-day 
half life in soil and water 

    

 0.57 21 17 0.003 
 0.36 6.9 7.2 0.002 
 0.27 5.3 6.4 0.001 
     
Estimates based on assumption of a 10-day 
half life in soil and water 

    

 0.16 7.8 4.3 0.001 
 0.04 0.79 0.77 0.0002 
 0.03 0.61 0.63 0.0002 
 
Table 3 Chemical Inputs used in Simulations.   

 Chemical 1 Chemical 2 Chemical 3 Chemical 4
Chemical Inputs:     
MW 928 274 302 1185 
Solubility (mg/L) 382 299 19.5 6.69e-8 
V.P. (mmHg) 5.8e-27 1.76e-8 3.86e-8 3.77e-33 
Koc (ml/g) 9.44e6 152 1345 2.57e9 
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APPENDIX D.  Dietary Risk Assessment 
 
D.1. Chronic Dietary Exposure and Risk Assessment Results 
 
U.S. Environmental Protection Agency                                 Ver. 2.00 
DEEM-FCID Chronic analysis for INERTS CST 1                     (1994-98 data) 
Residue file name: C:\Documents and Settings\colinger\My Documents\Inerts\Cst1\CST1.R98 
                                                 Adjustment factor #2 NOT used. 
Analysis Date 06-16-2009/12:00:43     Residue file dated: 06-16-2009/12:00:05/8 
Reference dose (RfD, Chronic) = 1.7 mg/kg bw/day 
COMMENT 1: Inert 57 active ingredients + drinking water (100ppb); no adjustment for % in 
formulation 
=============================================================================== 
                    Total exposure by population subgroup 
------------------------------------------------------------------------------- 
 
                                                    Total Exposure 
                                         ----------------------------------- 
          Population                         mg/kg             Percent of    
           Subgroup                       body wt/day             Rfd        
--------------------------------------   -------------       --------------- 
U.S. Population (total)                     0.191509                11.3% 
 
U.S. Population (spring season)             0.195512                11.5% 
U.S. Population (summer season)             0.193733                11.4% 
U.S. Population (autumn season)             0.188144                11.1% 
U.S. Population (winter season)             0.188739                11.1% 
 
Northeast region                            0.208249                12.2% 
Midwest region                              0.190460                11.2% 
Southern region                             0.171478                10.1% 
Western region                              0.209414                12.3% 
 
Hispanics                                   0.201698                11.9% 
Non-hispanic whites                         0.187723                11.0% 
Non-hispanic blacks                         0.185288                10.9% 
Non-hisp/non-white/non-black                0.246967                14.5% 
 
All infants (< 1 year)                      0.397082                23.4% 
Nursing infants                             0.212711                12.5% 
Non-nursing infants                         0.467077                27.5% 
Children 1-6  yrs                           0.495834                29.2% 
Children 7-12 yrs                           0.239839                14.1% 
 
Females 13-19 (not preg or nursing)         0.138939                 8.2% 
Females 20+ (not preg or nursing)           0.149292                 8.8% 
Females 13-50 yrs                           0.154523                 9.1% 
Females 13+ (preg/not nursing)              0.163842                 9.6% 
Females 13+ (nursing)                       0.192592                11.3% 
 
Males 13-19 yrs                             0.148194                 8.7% 
Males 20+ yrs                               0.144142                 8.5% 
Seniors 55+                                 0.152430                 9.0% 
 
Children 1-2 yrs                            0.624005                36.7% 
Children 3-5 yrs                            0.461958                27.2% 
Children 6-12 yrs                           0.255310                15.0% 
Youth 13-19 yrs                             0.144122                 8.5% 
Adults 20-49 yrs                            0.144401                 8.5% 
Adults 50+ yrs                              0.152076                 8.9% 
Females 13-49 yrs                           0.145389                 8.6% 
 
------------------------------------------------------------------------------- 
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D.2. Chronic Dietary Assessment Input Parameters 
 
Filename: C:\Documents and Settings\colinger\My Documents\Inerts\Cst1\CST1.R98 
Chemical: Inerts CST 1 
RfD(Chronic): 1.7 mg/kg bw/day  NOEL(Chronic): 168 mg/kg bw/day 
RfD(Acute): 1.7 mg/kg bw/day  NOEL(Acute):  168 mg/kg bw/day 
Date created/last modified: 06-16-2009/12:00:05/8          Program ver. 2.03 
Comment: Inert 57 active ingredients + drinking water (100ppb); no adjustment for % in 
formulation 
-------------------------------------------------------------------------------- 
  EPA    Crop                                   Def Res     Adj.Factors   Comment 
  Code    Grp  Commodity Name                    (ppm)       #1    #2    
-------- ---- -------------------------------  ----------  ------ ------  ------- 
95000010 O    Acerola                            2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
18000020 18   Alfalfa, seed                      0.500000   1.000  1.000  glypho 
          Full comment: glyphosate 
14000030 14   Almond                             1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
14000031 14   Almond-babyfood                    1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
14000040 14   Almond, oil                        1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
14000041 14   Almond, oil-babyfood               1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
04010050 4A   Amaranth, leafy                  100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
95000060 O    Amaranth, grain                    5.000000   1.000  1.000  glypho 
          Full comment: glyphosate [wheat] 
11000070 11   Apple, fruit with peel            25.000000   1.000  1.000  captan 
11000080 11   Apple, peeled fruit               25.000000   1.000  1.000  captan 
11000081 11   Apple, peeled fruit-babyfood      25.000000   1.000  1.000  captan 
11000090 11   Apple, dried                      25.000000   8.000  1.000  captan 
11000091 11   Apple, dried-babyfood             25.000000   8.000  1.000  captan 
11000100 11   Apple, juice                      25.000000   1.000  1.000  captan 
11000101 11   Apple, juice-babyfood             25.000000   1.000  1.000  captan 
11000110 11   Apple, sauce                      25.000000   1.000  1.000  captan 
11000111 11   Apple, sauce-babyfood             25.000000   1.000  1.000  captan 
12000120 12   Apricot                           15.000000   1.000  1.000  TM 
12000121 12   Apricot-babyfood                  15.000000   1.000  1.000  TM 
12000130 12   Apricot, dried                    15.000000   6.000  1.000  TM 
12000140 12   Apricot, juice                    15.000000   1.000  1.000  TM 
12000141 12   Apricot, juice-babyfood           15.000000   1.000  1.000  TM 
01030150 1CD  Arrowroot, flour                   1.000000   1.000  1.000  diuron 
          Full comment: diuron (potato transl] 
01030151 1CD  Arrowroot, flour-babyfood          1.000000   1.000  1.000  diuron 
          Full comment: diuron (potato transl] 
95000160 O    Artichoke, globe                   5.000000   1.000  1.000  permet 
          Full comment: permethrin 
01030170 1CD  Artichoke, Jerusalem               1.000000   1.000  1.000  diuron 
          Full comment: diuron (potato transl] 
04010180 4A   Arugula                          100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
95000190 O    Asparagus                         10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95000200 O    Avocado                           25.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al 
09020210 9B   Balsam pear                       15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
95000220 O    Bamboo, shoots                     0.200000   1.000  1.000  glypho 
          Full comment: glyphosate 
95000230 O    Banana                            10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95000231 O    Banana-babyfood                   10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95000240 O    Banana, dried                     10.000000   3.900  1.000  carbar 
          Full comment: carbaryl 
95000241 O    Banana, dried-babyfood            10.000000   3.900  1.000  carbar 
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          Full comment: carbaryl 
15000250 15   Barley, pearled barley            20.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15000251 15   Barley, pearled barley-babyfood   20.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15000260 15   Barley, flour                     20.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15000261 15   Barley, flour-babyfood            20.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15000270 15   Barley, bran                      30.000000   1.000  1.000  glypho 
          Full comment: glyphosate for bran 
19010280 19A  Basil, fresh leaves               50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
19010281 19A  Basil, fresh leaves-babyfood      50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
19010290 19A  Basil, dried leaves              260.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
19010291 19A  Basil, dried leaves-babyfood     260.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
06030300 6C   Bean, black, seed                  7.000000   1.000  1.000  maneb 
06020310 6B   Bean, broad, succulent            10.000000   1.000  1.000  maneb; 
          Full comment: maneb;carbaryl (CG 6) 
06030320 6C   Bean, broad, seed                  7.000000   1.000  1.000  maneb 
06020330 6B   Bean, cowpea, succulent           10.000000   1.000  1.000  maneb; 
          Full comment: maneb;carbaryl (CG 6) 
06030340 6C   Bean, cowpea, seed                 5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
06030350 6C   Bean,  great northern, seed        7.000000   1.000  1.000  maneb 
06030360 6C   Bean, kidney, seed                 7.000000   1.000  1.000  maneb 
06020370 6B   Bean, lima, succulent             10.000000   1.000  1.000  maneb; 
          Full comment: maneb;carbaryl (CG 6) 
06030380 6C   Bean, lima, seed                   7.000000   1.000  1.000  maneb 
06030390 6C   Bean, mung, seed                   2.000000   1.000  1.000  triflu 
          Full comment: trifluralin 
06030400 6C   Bean, navy, seed                   7.000000   1.000  1.000  maneb 
06030410 6C   Bean, pink, seed                   7.000000   1.000  1.000  maneb 
06030420 6C   Bean, pinto, seed                  7.000000   1.000  1.000  maneb 
06010430 6A   Bean, snap, succulent              5.000000   1.000  1.000  chloro 
          Full comment: chlorothalonil 
06010431 6A   Bean, snap, succulent-babyfood     5.000000   1.000  1.000  chloro 
          Full comment: chlorothalonil 
21000440 M    Beef, meat                         2.000000   1.000  1.000  endosu 
          Full comment: endosulfuran 
21000441 M    Beef, meat-babyfood                2.000000   1.000  1.000  endosu 
          Full comment: endosulfuran 
21000450 M    Beef, meat, dried                  2.000000   1.920  1.000  endosu 
          Full comment: endosulfuran 
21000460 M    Beef, meat byproducts              1.000000   1.000  1.000  diuron 
21000461 M    Beef, meat byproducts-babyfood     1.000000   1.000  1.000  diuron 
21000470 M    Beef, fat                         13.000000   1.000  1.000  endosu 
          Full comment: endosufuran 
21000471 M    Beef,fat-babyfood                 13.000000   1.000  1.000  endosu 
          Full comment: endosufuran 
21000480 M    Beef, kidney                       4.000000   1.000  1.000  glypho 
          Full comment: glyphosate; 2,4-D 
21000490 M    Beef, liver                        5.000000   1.000  1.000  endosu 
          Full comment: endosulfuran 
21000491 M    Beef, liver-babyfood               5.000000   1.000  1.000  endosu 
          Full comment: endosulfuran 
01010500 1AB  Beet, garden, roots                5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
01010501 1AB  Beet, garden, roots-babyfood       5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
02000510 2    Beet, garden, tops                50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin (CG 2) 
01010520 1A   Beet, sugar                       15.000000   1.000  1.000  chlorp 
          Full comment: chlorpyrifos 
01010521 1A   Beet, sugar-babyfood              15.000000   1.000  1.000  chlorp 
          Full comment: chlorpyrifos 
01010530 1A   Beet, sugar, molasses             15.000000   1.000  1.000  chlorp 
          Full comment: chlorpyrifos 
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01010531 1A   Beet, sugar, molasses-babyfood    15.000000   1.000  1.000  chlorp 
          Full comment: chlorpyrifos 
95000540 O    Belgium endive                   100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
13010550 13A  Blackberry                        40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
13010560 13A  Blackberry, juice                 40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
13010561 13A  Blackberry, juice-babyfood        40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
13020570 13B  Blueberry                         40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
13020571 13B  Blueberry-babyfood                40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
13010580 13A  Boysenberry                       40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
14000590 14   Brazil nut                         1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
95000600 O    Breadfruit                         0.200000   1.000  1.000  glypho 
          Full comment: glyphosate 
05010610 5A   Broccoli                          60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
05010611 5A   Broccoli-babyfood                 60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
05010620 5A   Broccoli, Chinese                 60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
05020630 5B   Broccoli raab                     60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
05010640 5A   Brussels sprouts                  60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
15000650 15   Buckwheat                          0.100000   1.000  1.000  metola 
          Full comment: metolachlor 
15000660 15   Buckwheat, flour                   0.100000   1.000  1.000  metola 
          Full comment: metolachlor 
01010670 1AB  Burdock                           10.000000   1.000  1.000  carbar 
          Full comment: carbaryl (carrot) 
14000680 14   Butternut                          1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
05010690 5A   Cabbage                           60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
05020700 5B   Cabbage, Chinese, bok choy        60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
05010710 5A   Cabbage, Chinese, napa            60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
05010720 5A   Cabbage, Chinese, mustard         60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
95000730 O    Cactus                             0.500000   1.000  1.000  glypho 
          Full comment: glyphosate 
95000740 O    Canistel                           2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
09010750 9A   Cantaloupe                        15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
04020760 4B   Cardoon                          100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
95000770 O    Carob                              0.050000   1.000  1.000  chloro 
          Full comment: chlorothanil 
01010780 1AB  Carrot                            10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
01010781 1AB  Carrot-babyfood                   10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
01010790 1AB  Carrot, juice                     10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
09010800 9A   Casaba                            15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
14000810 14   Cashew                             1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
01030820 1CD  Cassava                            1.000000   1.000  1.000  diuron 
          Full comment: diuron [potato transl] 
01030821 1CD  Cassava-babyfood                   1.000000   1.000  1.000  diuron 
          Full comment: diuron [potato transl] 
05010830 5A   Cauliflower                       60.000000   1.000  1.000  fosety 
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          Full comment: fosetyl-Al (CG 5) 
01010840 1AB  Celeriac                          10.000000   1.000  1.000  carbar 
          Full comment: carbaryl (carrot) 
04020850 4B   Celery                           100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
04020851 4B   Celery-babyfood                  100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
04020860 4B   Celery, juice                    100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
04020870 4B   Celtuce                          100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
09020880 9B   Chayote, fruit                    15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
95000890 O    Cherimoya                          2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
12000900 12   Cherry                            50.000000   1.000  1.000  captan 
12000901 12   Cherry-babyfood                   50.000000   1.000  1.000  captan 
12000910 12   Cherry, juice                     50.000000   1.000  1.000  captan 
12000911 12   Cherry, juice-babyfood            50.000000   1.000  1.000  captan 
14000920 14   Chestnut                           1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
40000930 P    Chicken, meat                      5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
40000931 P    Chicken, meat-babyfood             5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
40000940 P    Chicken, liver                     5.000000   1.000  1.000  iprodi 
          Full comment: iprodione 
40000950 P    Chicken, meat byproducts           1.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
40000951 P    Chicken, meat byproducts-babyfoo   1.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
40000960 P    Chicken, fat                       5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
40000961 P    Chicken, fat-babyfood              5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
40000970 P    Chicken, skin                      5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
40000971 P    Chicken, skin-babyfood             5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
06030980 6C   Chickpea, seed                     7.000000   1.000  1.000  maneb 
06030981 6C   Chickpea, seed-babyfood            7.000000   1.000  1.000  maneb 
06030990 6C   Chickpea, flour                    7.000000   1.000  1.000  maneb 
01011000 1AB  Chicory, roots                    10.000000   1.000  1.000  carbar 
          Full comment: carbaryl [carrot] 
02001010 2    Chicory, tops                     50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin (CG 2) 
09021020 9B   Chinese waxgourd                  15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
19011030 19A  Chive 
                 110-Uncooked; Fresh or N/S; Cook Meth N/S 
                                                50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [herbs] 
                 210-Cooked; Fresh or N/S; Cook Meth N/S 
                                                50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [herbs] 
                 211-Cooked; Fresh or N/S; Baked 
                                                50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [herbs] 
                 212-Cooked; Fresh or N/S; Boiled 
                                                50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [herbs] 
                 213-Cooked; Fresh or N/S; Fried 
                                                50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [herbs] 
                 221-Cooked; Frozen; Baked      50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [herbs] 
                 240-Cooked; Canned; Cook Meth N/S 
                                                50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [herbs] 
                 242-Cooked; Canned; Boiled     50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [herbs] 



AAA Human Health Risk Assessment 
 

Page 84 of 95 

04011040 4A   Chrysanthemum, garland           100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
19021050 19B  Cinnamon                          38.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [spice] 
19021051 19B  Cinnamon-babyfood                 38.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [spice] 
10001060 10   Citrus citron                     10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
10001070 10   Citrus hybrids                    10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
10001080 10   Citrus, oil                       10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
95001090 O    Cocoa bean, chocolate              0.050000   1.000  1.000  chloro 
          Full comment: chlorothalonil 
95001100 O    Cocoa bean, powder                 0.050000   1.000  1.000  chloro 
          Full comment: chlorothalonil 
95001110 O    Coconut, meat                      0.100000   1.000  1.000  glypho 
          Full comment: glyphosate 
95001111 O    Coconut- meat-babyfood             0.100000   1.000  1.000  glypho 
          Full comment: glyphosate 
95001120 O    Coconut, dried                     0.100000   2.100  1.000  glypho 
          Full comment: glyphosate 
95001130 O    Coconut, milk                      0.100000   1.000  1.000  glypho 
          Full comment: glyphosate 
95001140 O    Coconut, oil                       0.100000   1.000  1.000  glypho 
          Full comment: glyphosate 
95001141 O    Coconut, oil-babyfood              0.100000   1.000  1.000  glypho 
          Full comment: glyphosate 
95001150 O    Coffee, roasted bean               1.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
95001160 O    Coffee, instant                    1.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
05021170 5B   Collards                          60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
19011180 19A  Coriander, leaves                 30.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
19011181 19A  Coriander, leaves-babyfood        30.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
19021190 19B  Coriander, seed                   38.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [spice] 
19021191 19B  Coriander, seed-babyfood          38.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [spice] 
15001200 15   Corn, field, flour                 0.150000   1.000  1.000  lambda 
          Full comment: lambda-cyhalothrin 
15001201 15   Corn, field, flour-babyfood        0.150000   1.000  1.000  lambda 
          Full comment: lambda-cyhalothrin 
15001210 15   Corn, field, meal                  1.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15001211 15   Corn, field, meal-babyfood         1.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15001220 15   Corn, field, bran                  1.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15001230 15   Corn, field, starch                1.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15001231 15   Corn, field, starch-babyfood       1.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15001240 15   Corn, field, syrup                 1.000000   1.500  1.000  glypho 
          Full comment: glyphosate 
15001241 15   Corn, field, syrup-babyfood        1.000000   1.500  1.000  glypho 
          Full comment: glyphosate 
15001250 15   Corn, field, oil                   3.000000   1.000  1.000  chloro 
          Full comment: chloropyrifos 
15001251 15   Corn, field, oil-babyfood          3.000000   1.000  1.000  chloro 
          Full comment: chloropyrifos 
15001260 15   Corn, pop                          0.500000   1.000  1.000  mancoz 
          Full comment: mancozeb 
15001270 15   Corn, sweet                        5.000000   1.000  1.000  maneb; 
          Full comment: maneb;carbaryl 
15001271 15   Corn, sweet-babyfood               5.000000   1.000  1.000  maneb; 
          Full comment: maneb;carbaryl 
95001280 O    Cottonseed, oil                   35.000000   1.000  1.000  glypho 
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          Full comment: glyphosate 
95001281 O    Cottonseed, oil-babyfood          35.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
11001290 11   Crabapple                         20.000000   1.000  1.000  phosme 
          Full comment: phosmet 
95001300 O    Cranberry                         10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95001301 O    Cranberry-babyfood                10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95001310 O    Cranberry, dried                  10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95001320 O    Cranberry, juice                  10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95001321 O    Cranberry, juice-babyfood         10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
04011330 4A   Cress, garden                    100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
04011340 4A   Cress, upland                    100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
09021350 9B   Cucumber                          15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
13021360 13B  Currant                           40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
13021370 13B  Currant, dried                    40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
04011380 4A   Dandelion, leaves                100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
01031390 1CD  Dasheen, corm                      1.000000   1.000  1.000  diuron 
          Full comment: diuron [potato transl] 
02001400 2    Dasheen, leaves                   50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin (CG 2) 
95001410 O    Date                               0.200000   1.000  1.000  glypho 
          Full comment: glyphosate 
13011420 13A  Dewberry                          40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
19021430 19B  Dill, seed                        38.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [spice] 
19011440 19A  Dillweed                          50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [herb] 
70001450 P    Egg, whole                         1.500000   1.000  1.000  iprodi 
          Full comment: iprodione 
70001451 P    Egg, whole-babyfood                1.500000   1.000  1.000  iprodi 
          Full comment: iprodione 
70001460 P    Egg, white                         1.500000   1.000  1.000  iprodi 
          Full comment: iprodione 
70001461 P    Egg, white (solids)-babyfood       1.500000   1.000  1.000  iprodi 
          Full comment: iprodione 
70001470 P    Egg, yolk                          1.500000   1.000  1.000  iprodi 
          Full comment: iprodione 
70001471 P    Egg, yolk-babyfood                 1.500000   1.000  1.000  iprodi 
          Full comment: iprodione 
08001480 8    Eggplant                          10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
13021490 13B  Elderberry                        40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
04011500 4A   Endive                           100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
95001510 O    Feijoa                             2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
04021520 4B   Fennel, Florence                 100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
95001530 O    Fig                                7.000000   1.000  1.000  maneb 
95001540 O    Fig, dried                         7.000000   1.000  1.000  maneb 
14001550 14   Filbert                            1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
14001560 14   Filbert, oil                       1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
80001570 F    Fish-freshwater finfish            2.000000   1.000  1.000  diuron 
          Full comment: diuron [catfish] 
80001580 F    Fish-freshwater finfish, farm ra   2.000000   1.000  1.000  diuron 
80001590 F    Fish-saltwater finfish, tuna       2.000000   1.000  1.000  diuron 
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          Full comment: diuron [catfish] 
80001600 F    Fish-saltwater finfish, other      2.000000   1.000  1.000  diuron 
          Full comment: diuron [catfish] 
80001610 F    Fish-shellfish, crustacean         3.000000   1.000  1.000  glypho 
          Full comment: glyphosate [shellfish] 
80001620 F    Fish-shellfish, mollusc            3.000000   1.000  1.000  glypho 
          Full comment: glyphosate [shellfish] 
20001630 20   Flaxseed, oil                      5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
03001640 3    Garlic                             0.200000   1.000  1.000  glypho 
          Full comment: glyphosate (CG 3) 
03001650 3    Garlic, dried                      0.200000   1.000  1.000  glypho 
          Full comment: glyphosate (CG 3) 
03001651 3    Garlic, dried-babyfood             0.200000   1.000  1.000  glypho 
          Full comment: glyphosate (CG 3) 
01031660 1CD  Ginger                             0.200000   1.000  1.000  glypho 
          Full comment: glyphosate 
01031661 1CD  Ginger-babyfood                    0.200000   1.000  1.000  glypho 
          Full comment: glyphosate 
01031670 1CD  Ginger, dried                      0.200000   1.000  1.000  glypho 
          Full comment: glyphosate 
01011680 1AB  Ginseng, dried                     4.000000   1.000  1.000  iprodi 
          Full comment: iprodione 
23001690 M    Goat, meat                         2.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
23001700 M    Goat, meat byproducts              1.000000   1.000  1.000  diuron 
          Full comment: diuron; propanil 
23001710 M    Goat, fat                         13.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
23001720 M    Goat, kidney                       4.000000   1.000  1.000  endosu 
          Full comment: endosulfan; 2,4-D 
23001730 M    Goat, liver                        5.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
13021740 13B  Gooseberry                        40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
95001750 O    Grape                             25.000000   1.000  1.000  captan 
95001760 O    Grape, juice                      25.000000   1.000  1.000  captan 
95001761 O    Grape, juice-babyfood             25.000000   1.000  1.000  captan 
95001770 O    Grape, leaves                     25.000000   1.000  1.000  captan 
95001780 O    Grape, raisin                     25.000000   1.000  1.000  captan 
95001790 O    Grape, wine and sherry            25.000000   1.000  1.000  captan 
10001800 10   Grapefruit                        10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
10001810 10   Grapefruit, juice                 10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
06031820 6C   Guar, seed                         7.000000   1.000  1.000  maneb 
06031821 6C   Guar, seed-babyfood                7.000000   1.000  1.000  maneb 
95001830 O    Guava                              2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
95001831 O    Guava-babyfood                     2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
19011840 19A  Herbs, other 
                 110-Uncooked; Fresh or N/S; Cook Meth N/S 
                                                50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 150-Uncooked; Cured etc; Cook Meth N/S 
                                                50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 210-Cooked; Fresh or N/S; Cook Meth N/S 
                                                50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 211-Cooked; Fresh or N/S; Baked 
                                                50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 212-Cooked; Fresh or N/S; Boiled 
                                                50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 213-Cooked; Fresh or N/S; Fried 
                                                50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 215-Cooked; Fresh or N/S; Boiled/baked 
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                                                50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 221-Cooked; Frozen; Baked      50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 230-Cooked; Dried; Cook Meth N/S 
                                               260.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 232-Cooked; Dried; Boiled     260.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 233-Cooked; Dried; Fried      260.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 240-Cooked; Canned; Cook Meth N/S 
                                               260.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 242-Cooked; Canned; Boiled    260.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 250-Cooked; Cured etc; Cook Meth N/S 
                                               260.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 252-Cooked; Cured etc; Boiled 260.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
                 253-Cooked; Cured etc; Fried  260.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
19011841 19A  Herbs, other-babyfood             50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
14001850 14   Hickory nut                        1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
95001860 O    Honey                             30.000000   1.000  1.000  glypho 
          Full comment: glyphosate[sugarcane mol trans] 
95001861 O    Honey-babyfood                    30.000000   1.000  1.000  glypho 
          Full comment: glyphosate[sugarcane mol trans] 
09011870 9A   Honeydew melon                    15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
95001880 O    Hop                                1.000000   1.000  1.000  methyl 
          Full comment: methyl parathion 
24001890 M    Horse, meat                        2.000000   1.000  1.000  endosu 
          Full comment: endosulfuran 
01011900 1AB  Horseradish                        5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
13021910 13B  Huckleberry                       40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
95001920 O    Jaboticaba                         2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
95001930 O    Jackfruit                          2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
05021940 5B   Kale                              60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
95001950 O    Kiwifruit                         25.000000   1.000  1.000  phosme 
          Full comment: phosmet 
05011960 5A   Kohlrabi                          60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
10001970 10   Kumquat                           10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
03001980 3    Leek                               3.000000   1.000  1.000  methom 
          Full comment: methomyl 
10001990 10   Lemon                             10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
10002000 10   Lemon, juice                      10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
10002001 10   Lemon, juice-babyfood             10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
10002010 10   Lemon, peel                       10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
19012020 19A  Lemongrass                        50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [herb] 
06032030 6C   Lentil, seed                      10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
04012040 4A   Lettuce, head                    100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
04012050 4A   Lettuce, leaf                    100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
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10002060 10   Lime                              10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
10002070 10   Lime, juice                       10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
10002071 10   Lime, juice-babyfood              10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
13012080 13A  Loganberry                        40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
95002090 O    Longan                             3.000000   1.000  1.000  imidac 
          Full comment: imidacloprid 
11002100 11   Loquat                             2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
95002110 O    Lychee                             3.000000   1.000  1.000  imidac 
          Full comment: imidacloprid 
95002120 O    Lychee, dried                      3.000000   1.850  1.000  imidac 
          Full comment: imidacloprid 
14002130 14   Macadamia nut                      1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
95002140 O    Mamey apple                        0.200000   1.000  1.000  glypho 
          Full comment: glyphosate 
95002150 O    Mango                              2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
95002151 O    Mango-babyfood                     2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
95002160 O    Mango, dried                       2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
95002170 O    Mango, juice                       2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
95002171 O    Mango, juice-babyfood              2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
95002180 O    Maple, sugar                      15.000000   1.000  1.000  chlorp 
          Full comment: chlorpyrifos [sugarbeet] 
95002190 O    Maple syrup                       15.000000   1.000  1.000  chlorp 
          Full comment: chlorpyrifos [sugarbeet] 
19012200 19A  Marjoram                          50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [herb] 
19012201 19A  Marjoram-babyfood                 50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [herb] 
28002210 M    Meat, game                         2.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
27002220 D    Milk, fat                          2.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
27002221 D    Milk, fat - baby food/infant for   2.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
27012230 D    Milk, nonfat solids                0.500000   1.000  1.000  iprodi 
          Full comment: iprodione 
27012231 D    Milk, nonfat solids-baby food/in   0.500000   1.000  1.000  iprodi 
          Full comment: iprodione 
27022240 D    Milk, water                        0.500000   1.000  1.000  iprodi 
          Full comment: iprodione 
27022241 D    Milk, water-babyfood/infant form   0.500000   1.000  1.000  iprodi 
          Full comment: iprodione 
27032251 D    Milk, sugar (lactose)-baby food/   0.500000   1.000  1.000  iprodi 
          Full comment: iprodione 
15002260 15   Millet, grain                      2.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95002270 O    Mulberry                          40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al [blueberry] 
95002280 O    Mushroom                           5.000000   1.000  1.000  permet 
          Full comment: permethrin 
05022290 5B   Mustard greens                    60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
12002300 12   Nectarine                         25.000000   1.000  1.000  captan 
15002310 15   Oat, bran                         20.000000   1.000  1.000  mancoz 
          Full comment: mancozeb 
15002320 15   Oat, flour                        20.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15002321 15   Oat, flour-babyfood               20.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15002330 15   Oat, groats/rolled oats           20.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
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15002331 15   Oat, groats/rolled oats-babyfood  20.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
08002340 8    Okra                              10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95002350 O    Olive                             10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95002360 O    Olive, oil                        10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
03002370 3    Onion, dry bulb                    7.000000   1.000  1.000  maneb; 
          Full comment: maneb; ziram 
03002371 3    Onion, dry bulb-babyfood           7.000000   1.000  1.000  maneb; 
          Full comment: maneb; ziram 
03002380 3    Onion, dry bulb, dried             7.000000   9.000  1.000  maneb; 
          Full comment: maneb; ziram 
03002381 3    Onion, dry bulb, dried-babyfood    7.000000   9.000  1.000  maneb; 
          Full comment: maneb; ziram 
03002390 3    Onion, green                      10.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al 
10002400 10   Orange                            10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
10002410 10   Orange, juice                     10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
10002411 10   Orange, juice-babyfood            10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
10002420 10   Orange, peel                      10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
95002430 O    Palm heart, leaves                 0.200000   1.000  1.000  glypho 
          Full comment: glyphosate 
95002440 O    Palm, oil                          0.100000   1.000  1.000  glypho 
          Full comment: glyphosate 
95002441 O    Palm, oil-babyfood                 0.100000   1.000  1.000  glypho 
          Full comment: glyphosate 
95002450 O    Papaya                            15.000000   1.000  1.000  chloro 
          Full comment: chlorothanil 
95002451 O    Papaya-babyfood                   15.000000   1.000  1.000  chloro 
          Full comment: chlorothanil 
95002460 O    Papaya, dried                     15.000000   1.800  1.000  chloro 
          Full comment: chlorothanil 
95002470 O    Papaya, juice                     15.000000   1.000  1.000  chloro 
          Full comment: chlorothanil 
04012480 4A   Parsley, leaves                  100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
19012490 19A  Parsley, dried leaves             12.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
19012491 19A  Parsley, dried leaves-babyfood    12.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
01012500 1AB  Parsley, turnip rooted             2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
01012510 1AB  Parsnip                            5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
01012511 1AB  Parsnip-babyfood                   5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95002520 O    Passionfruit                       3.000000   1.000  1.000  chloro 
          Full comment: chlorothanil 
95002521 O    Passionfruit-babyfood              3.000000   1.000  1.000  chloro 
          Full comment: chlorothanil 
95002530 O    Passionfruit, juice                3.000000   1.000  1.000  chloro 
          Full comment: chlorothanil 
95002531 O    Passionfruit, juice-babyfood       3.000000   1.000  1.000  chloro 
          Full comment: chlorothanil 
95002540 O    Pawpaw                             2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
06022550 6B   Pea, succulent                    10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
06022551 6B   Pea, succulent-babyfood           10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
06032560 6C   Pea, dry                           8.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
06032561 6C   Pea, dry-babyfood                  8.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
06012570 6A   Pea, edible podded, succulent      3.000000   1.000  1.000  bentaz 
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          Full comment: bentazon 
06032580 6C   Pea, pigeon, seed                  8.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
06022590 6B   Pea, pigeon, succulent            10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
12002600 12   Peach                             15.000000   1.000  1.000  captan 
12002601 12   Peach-babyfood                    15.000000   1.000  1.000  captan 
12002610 12   Peach, dried                      15.000000   7.000  1.000  captan 
12002611 12   Peach, dried-babyfood             15.000000   7.000  1.000  captan 
12002620 12   Peach, juice                      15.000000   1.000  1.000  captan 
12002621 12   Peach, juice-babyfood             15.000000   1.000  1.000  captan 
95002630 O    Peanut                             5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95002640 O    Peanut, butter                     5.000000   1.890  1.000  carbar 
          Full comment: carbaryl 
95002650 O    Peanut, oil                        0.600000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
11002660 11   Pear                              25.000000   1.000  1.000  captan 
11002661 11   Pear-babyfood                     25.000000   1.000  1.000  captan 
11002670 11   Pear, dried                       25.000000   6.250  1.000  captan 
11002680 11   Pear, juice                       25.000000   1.000  1.000  captan 
11002681 11   Pear, juice-babyfood              25.000000   1.000  1.000  captan 
14002690 14   Pecan                              1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
08002700 8    Pepper, bell                      10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
08002701 8    Pepper, bell-babyfood             10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
08002710 8    Pepper, bell, dried               10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
08002711 8    Pepper, bell, dried-babyfood      10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
08002720 8    Pepper, nonbell                   10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
08002721 8    Pepper, nonbell-babyfood          10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
08002730 8    Pepper, nonbell, dried            10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
19022740 19B  Pepper, black and white           38.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [spice] 
19022741 19B  Pepper, black and white-babyfood  38.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [spice] 
95002750 O    Peppermint                       200.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
95002760 O    Peppermint, oil                  200.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
95002770 O    Persimmon                          3.000000   1.000  1.000  imidac 
          Full comment: imidacloprid 
95002780 O    Pine nut                           1.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
95002790 O    Pineapple                          2.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95002791 O    Pineapple-babyfood                 2.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95002800 O    Pineapple, dried                   2.000000   5.000  1.000  carbar 
          Full comment: carbaryl 
95002810 O    Pineapple, juice                   2.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95002811 O    Pineapple, juice-babyfood          2.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
14002820 14   Pistachio                          1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
95002830 O    Plantain                          10.000000   1.000  1.000  carbar 
          Full comment: carbaryl [banana] 
95002840 O    Plantain, dried                   10.000000   3.900  1.000  carbar 
          Full comment: carbaryl [banana] 
12002850 12   Plum                              10.000000   1.000  1.000  captan 
          Full comment: captan;carbaryl 
12002851 12   Plum-babyfood                     10.000000   1.000  1.000  captan 
          Full comment: captan;carbaryl 
12002860 12   Plum, prune, fresh                10.000000   1.000  1.000  captan 
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          Full comment: captan;carbaryl 
12002861 12   Plum, prune, fresh-babyfood       10.000000   1.000  1.000  captan 
          Full comment: captan;carbaryl 
12002870 12   Plum, prune, dried                10.000000   1.000  1.000  captan 
          Full comment: captan;carbaryl 
12002871 12   Plum, prune, dried-babyfood       10.000000   1.000  1.000  captan 
          Full comment: captan;carbaryl 
12002880 12   Plum, prune, juice                10.000000   1.000  1.000  captan 
          Full comment: captan;carbaryl 
12002881 12   Plum, prune, juice-babyfood       10.000000   1.000  1.000  captan 
          Full comment: captan;carbaryl 
95002890 O    Pomegranate                        0.900000   1.000  1.000  imidac 
          Full comment: imidacloprid 
25002900 M    Pork, meat                         2.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
25002901 M    Pork, meat-babyfood                2.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
25002910 M    Pork, skin                        13.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
25002920 M    Pork, meat byproducts              1.000000   1.000  1.000  diuron 
25002921 M    Pork, meat byproducts-babyfood     1.000000   1.000  1.000  diuron 
25002930 M    Pork, fat                         13.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
25002931 M    Pork, fat-babyfood                13.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
25002940 M    Pork, kidney                       4.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
25002950 M    Pork, liver                        5.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
01032960 1C   Potato, chips                      1.000000   1.000  1.000  imidac 
          Full comment: imidacloprid 
01032970 1C   Potato, dry (granules/ flakes)     1.000000   6.500  1.000  diuron 
01032971 1C   Potato, dry (granules/ flakes)-b   1.000000   6.500  1.000  diuron 
01032980 1C   Potato, flour                      1.000000   1.000  1.000  diuron 
01032981 1C   Potato, flour-babyfood             1.000000   1.000  1.000  diuron 
01032990 1C   Potato, tuber, w/peel              1.000000   1.000  1.000  diuron 
01032991 1C   Potato, tuber, w/peel-babyfood     1.000000   1.000  1.000  diuron 
01033000 1C   Potato, tuber, w/o peel            1.000000   1.000  1.000  diuron 
01033001 1C   Potato, tuber, w/o peel-babyfood   1.000000   1.000  1.000  diuron 
60003010 P    Poultry, other, meat               5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
60003020 P    Poultry, other, liver              5.000000   1.000  1.000  iprodi 
          Full comment: iprodione 
60003030 P    Poultry, other, meat byproducts    1.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
60003040 P    Poultry, other, fat                5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
60003050 P    Poultry, other, skin               5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95003060 O    Psyllium, seed                    10.000000   1.000  1.000  propan 
          Full comment: propanil [rice] 
10003070 10   Pummelo                           10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
09023080 9B   Pumpkin                           15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
09023090 9B   Pumpkin, seed                     15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
11003100 11   Quince                            10.000000   1.000  1.000  mancoz 
          Full comment: mancozeb 
95003110 O    Quinoa, grain                      5.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
29003120 M    Rabbit, meat                       2.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
04013130 4A   Radicchio                        100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
01013140 1AB  Radish, roots                      5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
02003150 2    Radish, tops                      50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin (CG 2) 
01013160 1AB  Radish, Oriental, roots            5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
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02003170 2    Radish, Oriental, tops            50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin (CG 2) 
05023180 5B   Rape greens                       60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
20003190 20   Rapeseed, oil                     10.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
20003191 20   Rapeseed, oil-babyfood            10.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
13013200 13A  Raspberry                         40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
13013201 13A  Raspberry-babyfood                40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
13013210 13A  Raspberry, juice                  40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
13013211 13A  Raspberry, juice-babyfood         40.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al (berries) 
04023220 4B   Rhubarb                          100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
15003230 15   Rice, white                       10.000000   1.000  1.000  propan 
          Full comment: propanil 
15003231 15   Rice, white-babyfood              10.000000   1.000  1.000  propan 
          Full comment: propanil 
15003240 15   Rice, brown                       10.000000   1.000  1.000  propan 
          Full comment: propanil 
15003241 15   Rice, brown-babyfood              10.000000   1.000  1.000  propan 
          Full comment: propanil 
15003250 15   Rice, flour                       10.000000   1.000  1.000  propan 
          Full comment: propanil 
15003251 15   Rice, flour-babyfood              10.000000   1.000  1.000  propan 
          Full comment: propanil 
15003260 15   Rice, bran                        40.000000   1.000  1.000  propan 
          Full comment: propanil 
15003261 15   Rice, bran-babyfood               40.000000   1.000  1.000  propan 
          Full comment: propanil 
01013270 1AB  Rutabaga                           5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
15003280 15   Rye, grain                         5.000000   1.000  1.000  mancoz 
          Full comment: mancozeb 
15003290 15   Rye, flour                         5.000000   1.000  1.000  mancoz 
          Full comment: mancozeb 
20003300 20   Safflower, oil                    85.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
20003301 20   Safflower, oil-babyfood           85.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
01013310 1AB  Salsify, roots                     5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
02003320 2    Salsify, tops                     50.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin (CG 2) 
95003330 O    Sapote, Mamey                      2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
19013340 19A  Savory                            38.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [spice] 
95003350 O    Seaweed                           60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
95003351 O    Seaweed-babyfood                  60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
95003360 O    Sesame, seed                       0.100000   1.000  1.000  glypho 
          Full comment: glyphosate 
95003361 O    Sesame, seed-babyfood              0.100000   1.000  1.000  glypho 
          Full comment: glyphosate 
95003370 O    Sesame, oil                        0.100000   1.000  1.000  glypho 
          Full comment: glyphosate 
95003371 O    Sesame, oil-babyfood               0.100000   1.000  1.000  glypho 
          Full comment: glyphosate 
03003380 3    Shallot                            0.200000   1.000  1.000  pendim 
          Full comment: pendimethalin 
26003390 M    Sheep, meat                        2.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
26003391 M    Sheep, meat-babyfood               2.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
26003400 M    Sheep, meat byproducts             5.000000   1.000  1.000  endosu 
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          Full comment: endosulfan 
26003410 M    Sheep, fat                        13.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
26003411 M    Sheep, fat-babyfood               13.000000   1.000  1.000  endosu 
          Full comment: endosulfan 
26003420 M    Sheep, kidney                      4.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
26003430 M    Sheep, liver                       5.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15003440 15   Sorghum, grain                    15.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15003450 15   Sorghum, syrup                    15.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
95003460 O    Soursop                            2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
06003470 6    Soybean, seed                     20.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
06003480 6    Soybean, flour                     5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
06003481 6    Soybean, flour-babyfood            5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
06003490 6    Soybean, soy milk                  5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
06003491 6    Soybean, soy milk-babyfood or in   5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
06003500 6    Soybean, oil                       0.300000   1.000  1.000  bifent 
          Full comment: bifenthrin 
06003501 6    Soybean, oil-babyfood              0.300000   1.000  1.000  bifent 
          Full comment: bifenthrin 
95003510 O    Spanish lime                       3.000000   1.000  1.000  imidac 
          Full comment: imidacloprid 
95003520 O    Spearmint                        200.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
95003530 O    Spearmint, oil                   200.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
19023540 19B  Spices, other                     38.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [spice] 
19023541 19B  Spices, other-babyfood            38.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin [spice] 
04013550 4A   Spinach                          100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
04013551 4A   Spinach-babyfood                 100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
09023560 9B   Squash, summer                    15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
09023561 9B   Squash, summer-babyfood           15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
09023570 9B   Squash, winter                    15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
09023571 9B   Squash, winter-babyfood           15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
95003580 O    Starfruit                          2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
95003590 O    Strawberry                        75.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al 
95003591 O    Strawberry-babyfood               75.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al 
95003600 O    Strawberry, juice                 75.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al 
95003601 O    Strawberry, juice-babyfood        75.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al 
95003610 O    Sugar apple                        2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
95003620 O    Sugarcane, sugar                   2.000000   1.000  1.000  glypho 
          Full comment: glyphosate;2,4-D 
95003621 O    Sugarcane, sugar-babyfood          2.000000   1.000  1.000  glypho 
          Full comment: glyphosate;2,4-D 
95003630 O    Sugarcane, molasses               30.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
95003631 O    Sugarcane, molasses-babyfood      30.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
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20003640 20   Sunflower, seed                    2.500000   1.000  1.000  alachl 
          Full comment: alachlor 
20003650 20   Sunflower, oil                     0.300000   1.000  1.000  lambda 
          Full comment: lambda-cyhalothrin 
20003651 20   Sunflower, oil-babyfood            0.300000   1.000  1.000  lambda 
          Full comment: lambda-cyhalothrin 
01033660 1CD  Sweet potato                      10.000000   1.000  1.000  phosme 
          Full comment: phosmet 
01033661 1CD  Sweet potato-babyfood             10.000000   1.000  1.000  phosme 
          Full comment: phosmet 
04023670 4B   Swiss chard                      100.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 4) 
95003680 O    Tamarind                           2.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
10003690 10   Tangerine                         10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
10003700 10   Tangerine, juice                  10.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin ( citrus CG) 
01033710 1CD  Tanier, corm                       1.000000   1.000  1.000  diuron 
          Full comment: diuron [potato transl] 
95003720 O    Tea, dried                        10.000000   1.000  1.000  propar 
          Full comment: propargite 
95003730 O    Tea, instant                       7.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
08003740 8    Tomatillo                         10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
08003750 8    Tomato                            10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
08003751 8    Tomato-babyfood                   10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
08003760 8    Tomato, paste                      6.000000   1.000  1.000  imidac 
          Full comment: imidacloprid 
08003761 8    Tomato, paste-babyfood             6.000000   1.000  1.000  imidac 
          Full comment: imidacloprid 
08003770 8    Tomato, puree                      3.000000   1.000  1.000  imidac 
          Full comment: imidacloprid 
08003771 8    Tomato, puree-babyfood             3.000000   1.000  1.000  imidac 
          Full comment: imidacloprid 
08003780 8    Tomato, dried                     10.000000  14.300  1.000  carbar 
          Full comment: carbaryl 
08003781 8    Tomato, dried-babyfood            10.000000  14.300  1.000  carbar 
          Full comment: carbaryl 
08003790 8    Tomato, juice                     10.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
95003800 O    Tomato, Tree                      10.000000   1.000  1.000  carbar 
          Full comment: carbaryl [tomato] 
15003810 15   Triticale, flour                   5.000000   1.000  1.000  glypho 
          Full comment: glyphosate [wheat transl] 
15003811 15   Triticale, flour-babyfood          5.000000   1.000  1.000  glypho 
          Full comment: glyphosate [wheat transl] 
50003820 P    Turkey, meat                       5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
50003821 P    Turkey, meat-babyfood              5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
50003830 P    Turkey, liver                      5.000000   1.000  1.000  iprodi 
          Full comment: iprodione 
50003831 P    Turkey, liver-babyfood             5.000000   1.000  1.000  iprodi 
          Full comment: iprodione 
50003840 P    Turkey, meat byproducts            1.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
50003841 P    Turkey, meat byproducts-babyfood   1.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
50003850 P    Turkey, fat                        5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
50003851 P    Turkey, fat-babyfood               5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
50003860 P    Turkey, skin                       5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
50003861 P    Turkey, skin-babyfood              5.000000   1.000  1.000  carbar 
          Full comment: carbaryl 
01033870 1CD  Turmeric                           1.000000   1.000  1.000  diuron 
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          Full comment: diuron [potato transl] 
05023890 5B   Turnip, greens                    60.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (CG 5) 
01013880 1AB  Turnip, roots                     15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-al 
95003900 O    Vinegar                           25.000000   1.000  1.000  captan 
          Full comment: captan [apple] 
14003910 14   Walnut                             1.000000   1.000  1.000  glypho 
          Full comment: glyphosate (tree nut) 
86010000 O    Water, direct, all sources         0.100000   1.000  1.000  defaul 
          Full comment: default 100 ppb 
86020000 O    Water, indirect, all sources       0.100000   1.000  1.000  defaul 
          Full comment: default 100 ppb 
95003970 O    Water chestnut                     1.000000   1.000  1.000  carbar 
          Full comment: carbaryl [pecan] 
95003980 O    Watercress                         6.000000   1.000  1.000  methom 
          Full comment: methomyl 
09013990 9A   Watermelon                        15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
09014000 9A   Watermelon, juice                 15.000000   1.000  1.000  fosety 
          Full comment: fosetyl-Al (curcurbits) 
15004010 15   Wheat, grain                       5.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15004011 15   Wheat, grain-babyfood              5.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15004020 15   Wheat, flour                       5.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15004021 15   Wheat, flour-babyfood              5.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15004030 15   Wheat, germ                        5.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15004040 15   Wheat, bran                       20.000000   1.000  1.000  glypho 
          Full comment: glyphosate 
15004050 15   Wild rice                          5.000000   1.000  1.000  azoxys 
          Full comment: azoxystrobin 
01034060 1CD  Yam, true                         10.000000   1.000  1.000  phosme 
          Full comment: phosmet 
01034070 1CD  Yam bean                          10.000000   1.000  1.000  phosme 
          Full comment: phosmet 
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1.0 Executive Summary 

 

The Joint Inert Task Force (JITF) Cluster Support Team Number 4 (CST4) has submitted 

a petition proposing to establish exemptions from the requirement of a tolerance for the 

following clusters of compounds when used as inert ingredients in pesticide formulations.   

 

N,N-Bis-[alpha]-ethyl-[omega]-hydroxypoly(oxy-1,2-ethanediyl) C8-C18 

saturated and unsaturated alkylamines; the poly(oxy-1,2-ethanediyl) content is 2 – 

60 moles. 

 

N,N-Bis-[alpha]-ethyl-[omega]-hydroxypoly(oxy-1,2-ethanediyl/oxy(methyl-1,2-

ethanediyl) C8-C18 saturated and unsaturated alkylamines; the poly(oxy-1,2-

ethanediyl/oxy(methyl-1,2-ethanediyl) content is 2 – 60 moles. 

 

The compounds, referred to as alkyl amine polyalkoxylates (AAPs), are not discrete 

compounds, but are a mixture of compounds formed from the reaction of fatty acid 

derived amines with either ethylene oxide or propylene oxide.  The AAPs are used 

primarily as surfactants in pesticide formulations.  The petitioner is proposing to limit the 

maximum amount of the inert in any end-use product to no more than 10% in fungicide 

and insecticide products and no more than 25% in herbicide formulations. 

 

The toxicology database is adequate to support the use of the alkyl amine polyalkoxylates 

when used as inert ingredients.  The AAPs are not acutely toxic by the oral and dermal 

routes of exposure, or via inhalation under normal use conditions.  Concentrated 

materials are generally corrosive, eye and skin irritants and may be dermal sensitizers.  

There is no evidence that the AAPs are neurotoxic, mutagenic, or clastogenic.   

 

There is no clear target organ identified across the AAPs.  Following subchronic 

exposure to rats, some gastrointestinal irritation was observed, but no specific target 

organ toxicity or neurotoxicity was seen.  In subchronic studies in rats and/or dogs, the 

most sensitive effects noted were increased mortality, clinical signs (salivation, 

wheezing, emesis, and/or soft feces), cataracts, cellular changes in the stomach, and liver 

effects characterized by enzyme induction, and pigment accumulation in Kupffer cells 

and bile canaliculi.  There was no increased susceptibility to the offspring of rats 

following in utero exposure in two prenatal developmental toxicity studies.  However, 

there is evidence of increased susceptibility in a reproductive screening study in rats.   

The points of departure (PoDs) selected for the dietary assessments are lower than the 

doses at which offspring toxicity occurred in the rat reproduction study and are protective 

of offspring toxicity occurring at higher doses.  There were no residual concerns and the 

Food Quality Protection Act (FQPA) safety factor was reduced to 1X.   

 

Sufficient data were provided on the chemical identify of the AAPs, however, limited 

data are available on the metabolism and environmental degradation of the AAPs; 

further, no residue data were provided.  The Agency relied collectively on information 

provided on the representative chemical structures, the generic cluster structures, the 

submitted physicochemical EPI Suite™ data, structure-activity relationship information, 
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as well as information on other surfactants and chemicals of similar size and functionality 

to determine the residues of concern for this group of inert ingredients.  In the absence of 

data, the Agency has developed an approach that uses surrogate information to derive 

upper bound exposure estimates for the subject inert ingredients.  Acute and chronic 

dietary risk assessments, which assumed no more than 10% AAP in the final formulation 

for fungicides and insecticides and 25% for herbicides, resulted in dietary risks that were 

not of concern.   

 

The Agency evaluated residential handler and post application risks for high-end 

residential exposure scenarios.  The combined margins of exposure (MOEs) for all the 

residential handler scenarios were above 100, and therefore, did not demonstrate a risk of 

concern to the Agency.  

 

Short-term and intermediate-term aggregate risks, which combined high end residential 

exposure with average food and drinking water exposures, were not of concern.  Acute 

and long-term (chronic) aggregate risks that included food and water only, were not of 

concern.  

 

HED has completed an occupational exposure and risk assessment for the AAPs.  Since 

they can be used in a wide range of applications, HED has selected scenarios that are 

likely to result in high-end exposure.  HED traditionally considers a level of concern 

(LOC) for these risk assessments to be for an MOE of 100 based on the standard 10x 

inter and 10x intra species extrapolation safety factors.  However, HED notes that for the 

AAPs, the primary toxic effect seen is related to the surfactants inherent function to 

disrupt cell membranes resulting in irritating properties to tissues.  Given that HED does 

not expect to see a significant difference between species for this type of effect, an LOC 

lower than 100 may be appropriate for the non-dietary risk assessments.   

 

Occupational handler risks are not of concern for all scenarios except for workers using a 

low pressure handwand applying pesticides containing the AAPs to ornamentals in 

greenhouse settings.  HED notes that the occupational handler assessment assumes that 

mixer/loader/applicators who are handling pesticides containing the AAPs for aerial and 

ground application on high acreage crops or turf will wear chemical-resistant gloves.  

HED believes this is a reasonable assumption given the volume of pesticide handled for 

these applications.  Since MOEs for workers applying pesticides to ornamentals in 

greenhouses containing the AAPs in herbicides at 25%, the requested maximum 

allowable amount, and in herbicides and insecticides at 10%, do not exceed 100, HED 

has provided additional exposure and risk estimates reflecting lower percentages in final 

formulations.  HED has provided risk estimates in this document for workers applying 

pesticides containing AAPs using a low pressure handwand to ornamentals in a green 

house setting assuming variable amounts of the AAP in herbicide formulations including 

25%, 20%, 15%, 10% and 5%.  For the insecticide and fungicide assessments, HED has 

provided estimates assuming variable amounts of the AAP in the formulations including 

8%, 6% and 5%.   

 

Occupational post application handler risks exceed an MOE of 100 on the day of 
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application for all scenarios except for postapplication activities involving herbicides and 

insecticides on corn, specifically the hand-harvesting / detassling scenario.  Those 

scenarios resulted in MOE of 26 and 69, respectively on the day of application (Day 0).  

The Agency notes that it is not expected to be typical agricultural practice to apply 

herbicides or insecticides on the same day workers would be conducting hand harvesting 

and detassling activities. 

 

Potential areas of environmental justice concerns, to the extent possible, were considered 

in this human health risk assessment, in accordance with U.S. Executive Order 12898, 

"Federal Actions to Address Environmental Justice in Minority Populations and Low-

Income Populations," http://www.eh.doe.gov/oepa/guidance/justice/eo12898.pdf). 

 

This assessment relies in part on data from studies in which adult human subjects were 

intentionally exposed to a pesticide.  These studies have received the appropriate ethical 

review for use in risk assessment. 

 

Regulatory Recommendation 

 

There are no human health exposure or risk issues that would preclude the approval of an 

exemption from the requirement of a tolerance for the inert ingredients generically 

referred to as alkyl amine polyalkoxylates (AAPs), provided the following limitations are 

addressed specifically in the exemption statement: 

 

The maximum percent by weight of the AAPs in fungicide and insecticide 

products should be limited to no more than 10% with the one exception noted 

below. 

The maximum percent by weight of the AAPs in herbicide formulations should be 

limited to no more than 25%, with the one exception noted below.   

The maximum percent by weight of the AAPs in herbicide, fungicide and 

insecticide formulations intended for application by low pressure handwands to 

ornamentals in a green house setting may need to be reduced from the petitioner 

requested caps based on a risk benefit assessment for this scenario.  

HED assumed no indoor uses exist.  This should be validated by RD, and 

restrictions on use of these inerts for indoor-use products should be mandated. 

  

HED has no objection to the expansion of this exemption to include not only AAPs 

derived from animal and plant sources, but also from AAPs derived from petrochemical 

sources.  The specific limitations noted above should be applied to the two cluster 

classifications that the petitioner has proposed: 

 

N,N-Bis-[alpha]-ethyl-[omega]-hydroxypoly(oxy-1,2-ethanediyl) C8-C18 

saturated and unsaturated alkylamines; the poly(oxy-1,2-ethanediyl) content is 2 – 

60 moles 
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N,N-Bis-[alpha]-ethyl-[omega]-hydroxypoly(oxy-1,2-ethanediyl/oxy(methyl-1,2-

ethanediyl) C8-C18 saturated and unsaturated alkylamines; the poly(oxy-1,2-

ethanediyl/oxy(methyl-1,2-ethanediyl) content is 2 – 60 moles 

 

2.0  Background 

 

Inert ingredients are those ingredients that are added to end use products that are not 

active ingredients.  The terms "active ingredient" and "inert ingredient" are defined under 

the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA).  An active ingredient is 

one that prevents, destroys, repels or mitigates a pest, or is a plant regulator, defoliant, 

desiccant or nitrogen stabilizer.  The statute defines the term "inert ingredient" as an 

ingredient that is not active. 

 

As mandated by the Food Quality Protection Act (FQPA) of 1996, EPA conducted a 

reassessment of inert ingredients used in pesticide products to determine if they met the 

Agency’s current standard of safety.  As a result of that reassessment, the Agency 

published a final rule in the Federal Register (FR Notice Volume 71, No. 153, p. 45422) 

proposing revocation of specific exemptions from the requirement of a tolerance due to 

insufficient data.  These tolerance exemptions are currently slated to be revoked on 

August 9, 2009 and included the following exemptions: 

 

180.920 m.  N,N-Bis-[alpha]-ethyl-[omega]-hydroxypoly(oxyethylene) 

alkylamine; the poly(oxyethylene) content averages 3 moles; the alkyl groups 

(C14-C18) are derived from tallow, or from soybean or cottonseed oil acids.   

 

180.920 n.  N,N-Bis (2-hydroxyethyl)alkylamine, where the alkyl groups (C8 – 

C18) are derived from coconut, cottonseed, soya, or tallow acids. 

 

180.920 o.  N,N-Bis 2-([omega]-hydroxypolyoxyethylene) ethyl) alkylamine; the 

reaction product of 1 mole N,N-bis(2-hydroxyethyl)alkylamine and 3-60 moles of 

ethylene oxide, where the alkyl group (C8-C18) is derived from coconut, 

cottonseed, soya or tallow acids. 

 

180.920 p.  N,N-Bis 2-([omega]-hydroxypolyoxyethylene/polyoxypropylene) 

ethyl) alkylamine; the reaction product of 1 mole N,N-bis(2-

hydroxyethyl)alkylamine and 3-60 moles of ethylene oxide and propylene oxide, 

where the alkyl group (C8-C18) is derived from coconut, cottonseed, soya or 

tallow acids. 

 

The Joint Inert Task Force (JITF) Cluster Support Team Number 4 (CST4) has submitted 

Petition #8E7382, proposing to consolidate and replace the four exemptions listed above 

with exemptions for the JITF CST4 inert ingredients known collectively as alkyl amine 

polyalkoxylates or “AAPs”.  The JITF CST4 is proposing to establish the following 

tolerance exemptions: 
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N,N-Bis-[alpha]-ethyl-[omega]-hydroxypoly(oxy-1,2-ethanediyl) C8-C18 

saturated and unsaturated alkylamines; the poly(oxy-1,2-ethanediyl) content is 2 – 

60 moles. 

 

N,N-Bis-[alpha]-ethyl-[omega]-hydroxypoly(oxy-1,2-ethanediyl/oxy(methyl-1,2-

ethanediyl) C8-C18 saturated and unsaturated alkylamines; the poly(oxy-1,2-

ethanediyl/oxy(methyl-1,2-ethanediyl) content is 2 – 60 moles. 

 

HED notes that while the proposed exemptions do represent a consolidation of the four 

exemptions slated for revocation, they also expand the previously approved exemptions 

to include alky amine polyalkoxylates manufactured from the reaction of ethylene oxide 

and propylene oxide with fatty acids derived from not only animal and plant sources, but 

also from petrochemical sources.   

 

 

3.0 Ingredient Profile 

 

3.1 Summary of Proposed Uses 

 

Alkyl amine polyalkoxylates are used primarily as surfactants in pesticide formulations.  

Additionally, the petitioner notes that these mixtures may also be used to a lesser extent 

as emulsifiers and wetting agents.  While the AAPs are inert ingredients in all classes of 

pesticides, the majority of use reported by the petitioner is in herbicide and fungicide 

products.  The petitioner indicates that currently the concentration of AAPs in formulated 

products generally does not exceed 25% by weight.    

 

The petitioner is proposing to limit the use of AAPs in herbicide formulations to no more 

than 25% by weight and 10% by weight in all other pesticide formulations.   

 

In addition to uses as inerts in pesticide formulations, AAPs have a variety of industrial 

applications.  They appear to have very limited use in consumer or personal care products 

and the petitioner states that concentrations in potential consumer care products would be 

at lower concentrations than proposed in pesticide formulations. 

3.2 Structural Information 

 

The “alkyl amine polyalkoxylates” refers not to a discrete compound, but to mixtures of 

compounds.  Information on the generic structures of these compounds and the 

manufacturing process to derive these surfactants is summarized in Table 3.2, below. 
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TABLE 3.2. Alky Amine Polyalkoxylate (AAP)  Chemical Information 

Chemical Structure These surfactants are typically complex mixtures formed from the reaction of fatty 

acid derived amines with either ethylene oxide or propylene oxide.  The AAP 

carbon chain is defined in the exemption request as ranging from C8 – C18.  The 

degree of polyalkoxylation is defined in the range of 2 to 60 moles.   

 

The generic structures for the alkylamine polyethoxylated compounds (AAP, POE)  

and alkylamine polypropoxylated (AAP POP) compounds are shown below.
1 

 

Common name Alkyl Amine Polyethoxylates (AAPs) 

Use Class Non ionic surfactants used as inert ingredients in pesticide formulations.  May also 

be used as emulsifiers and wetting agents. 

Discussion of Synthesis AAPs are synthesized by reacting fatty acids or petrochemical derived long carbon 

chain acids with ammonia at high temperatures to generate long chain fatty acid 

type carbon amides which are dehydrated to the nitrile and then reduced to a 

primary fatty acid derived amine.  The amine is then reacted with ethyl oxide or 

ethylene oxide and propylene oxide to form tertiary amine polyalkoxylates (POE or 

POE/POP). The alkyl amine precursors can be from plants, animals or 

petrochemicals.
 2

   The registrant has indicated (personal communication to K. 

Leifer) that branching consists of methyl groups and not longer branched chains. 
1  

Figure 1a and 1b excerpted directly from petition, page 8 dated June 19, 2008. 
2  

Manufacturing process description taken from petition, page 11 dated June 19, 2008. 

 

3.3 Physical and Chemical Properties 

 

As noted previously, the AAPs are not discrete chemicals, but are complex mixtures of 

chemicals.  To address the requirement to provide information on physical and chemical 

properties, the registrant selected four representative compounds and modeled 

physicochemical data using EPI Suite™ modeling 

(http://www.epa.gov/opptintr/expsoure/pubs/episuite.htm).  Results of the EPI Suite™ 

modeling as reported by the registrant are summarized in Table 3.3, below.   
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Table 3.3.  Physicochemical Properties of Representative Alky Amine Polyalkoxylates
1
 

CAS No. 

(Company 

Name) 

Molecular 

Formula 

(MW) Log KOW 

Water 

Solubility 

(mg/L) 

Henry’s 

Law 

Constant 

Melting 

Point (°C) 

Vapor 

Pressure 

(mm Hg @ 

25 °C) 

61791-26-2 

 
C48H97NO15 

(928.31) 
3.15 381.83 4.2 x 10

-33
 349.84 5.8 x 10

-27
 

61791-31-9 

(MON 8109) 
C16H35NO2 

(273.46) 
3.90 299.47 1.94 x 10

-9
 131.43 1.76 x 10

-8
 

70955-14-5 
C18H39NO2 

(301.52) 
4.96 19.48 4.99 x 10

-10
 127.14 3.86 x 10

-8
 

68213-26-3 

(Armoblend 

557) 

C64H129NO17 

(1184.74) 
7.53 6.685 x 10

-8 
2.37 x 10

-34
 349.84 3.77 x 10

-33
 

1 
Table values taken directly from submission entitled Petition Proposing an Exemption from the 

Requirement of a Tolerance for Residues of Joint Inerts Task Force Cluster 4 “Alkyl Amines 
Polyalkoxylates” in or on Raw Agricultural Products and Food Products.  Submitted by JITF Cluster 

Support Team Number 4, 6/19/2008, Table 7, pp 19 – 20. 

 

 

4.0 Hazard Characterization/Assessment 

 

4.1 Hazard and Dose-Response Characterization 

 

4.1.1 Database Summary 

 

The available mammalian toxicology database includes acute, subchronic repeat dose 

oral, developmental, reproductive, and mutagenicity data for four representative 

compounds of the alkyl amine polyalkoxylate (AAP) group.  The toxic effects seen in the 

submitted studies include gastrointestinal problems due to local irritation and corrosive 

effects. The chemicals for which toxicity data were submitted are listed below: 

 

MON 0818 [CAS 61791-26-2 (tallow); Ave POE n=15] acute oral and dermal, eye 

and skin irritation, dermal sensitization, Ames, in vivo mouse micronucleus assay, 4-

week rat (diet), 3-month rat (diet), OECD 421 2-generation reproduction rat screening 

(diet), OECD 422 28-day rat reproductive/developmental (diet); 

MON 8109 [CAS 61791-31-9 (coco); Ave POE n=2] acute oral and inhalation, eye 

and skin irritation studies, OECD 422 28-day rat repeated oral dose (dietary) 

reproductive/developmental; 

ATMER® 163 [CAS 70955-14-5; C13-C15; ave POE n=2] acute oral, skin irritation, 

Ames, in vitro human peripheral lymphocyte cytogenic assay, in vitro mouse lymphoma 

mutation assay, 90 day rat oral (gavage), 90-day dog (capsule).  

Armoblen 557 [CAS 68213-26-3; Ave POE n=5/Ave POP n=12] acute oral and 

inhalation, eye and skin irritation, Ames, 28-day rat oral (gavage) 
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The available toxicology data are adequate to support the requested exemption from the 

requirement of tolerance when used in pesticide formulations for these AAP inert 

compounds.  In a joint meeting of the HED ToxSAC (Toxicology Science Advisory 

Committee) and the ROCKS (Residues of Concern Knowledge-based Subcommittee), the 

Agency concluded that the four surrogate chemicals (MON 0818, MON 8109, Atmer 

163, and Armoblen 557) are representative of all the chemicals in the AAP cluster.  

Further, the ToxSAC members agreed that the currently available toxicity dataset is 

adequate to apply to the cluster and to characterize the potential toxic effects of these 

surfactants.  The ROCKS members noted that there was sufficient bracketing of the range 

of molecular weights to represent the entire class of AAPs.  

 

The available mammalian toxicity database includes acute, subchronic, developmental, 

reproductive toxicity studies via the oral route as well as mutagenicity data for the four 

compounds.  While there is no chronic toxicity study, the ToxSAC noted that the effects 

do not increase in severity over time (4 weeks to 13 weeks).   Based on the lack of 

progression of severity of effects with time along with the considerable similarities of 

effects across the species tested and the observation that the vast majority of the effects 

observed were related to local irritation and corrosive effects, the ToxSAC concluded that 

chronic studies would not be required.  Moreover, an additional uncertainty factor (UF) 

for extrapolation from subchronic toxicity study to a chronic exposure scenario would not 

be needed since the severity of effects did not increase with time and similar effects 

(related to local irritation) occurred at comparable dose levels across species.  As a result, 

the committee concluded that the typical 100-fold uncertainty factor (10X interspecies 

and 10X intraspecies) would be adequately protective.  The ToxSAC noted that use of the 

full 10X interspecies factor will actually provide an additional margin of safety because it 

is not expected that humans’ response to local irritation/corrosiveness effects would be 

markedly different from animals. 

 

4.1.2 Toxicological Effects and Metabolism  

 

Toxicological Effects 

As previously noted, the AAPs in this inert class cover the range of C8-C18 carbon 

lengths and polyalkoxylation of n = 2-60.  The majority of toxicology information is 

available for four AAPs, which is meant to represent the entire class of compounds.  

Details can be found in the JIFT Cluster Support Team Number 4 (2008) submission.   

 

Generally, lower molecular weight AAPs (lower carbon chain units and less 

alkoxylation) may potentially be more bioavailable because they may be more easily 

absorbed and distributed than higher molecular weight compounds.  Thus overall, the 

longer chain carbon amine higher polyalkoxylates should be less bioavailable. 

The AAPs are not acutely toxic by the oral and dermal routes of exposure, or via 

inhalation under normal use conditions (i.e., maximum 25% in pesticide end-use products 

and non-respirable droplet sizes).  Concentrated materials are generally corrosive, eye 

and skin irritants and may be dermal sensitizers.  There is no evidence that the AAPs are 

mutagenic, or clastogenic.   
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There is no clear target organ identified across the AAPs.  Following subchronic 

exposure to rats, some gastrointestinal irritation was observed, but no specific target 

organ toxicity or neurotoxicity was seen.  No effects were detected in a functional 

observational battery (FOB) or motor activity assessment.  In a subchronic rat study, the 

most sensitive effects noted were increased mortality, salivation, wheezing, cataracts, and 

micro- and macroscopic changes in the non-glandular stomach at doses as low as 30 

mg/kg/day.  In a subchronic dog study, the most sensitive effects included clinical signs 

(increased incidence of salivation, emesis, and soft feces) and liver effects characterized 

by enzyme induction, and pigment accumulation in Kupffer cells and bile canaliculi. 

 

In rat developmental studies, no adverse fetal effects were seen, even at maternally toxic 

doses.  No effects were observed on estrous cyclicity, spermatogenic endpoints, or 

testosterone and thyroid levels in a two-generation rat reproduction study.  However, 

reproductive and offspring toxicity were noted for AAPs (specifically MON 0818 and 

MON 8109) based on litter loss, increase mean number of unaccounted-for implantation 

sites and decreased mean number of pups born, live litter size and postnatal survival from 

birth to LD 4.   

 

Surfactants are surface-active materials that can damage the structural integrity of cellular 

membranes at high dose levels.  Thus, surfactants are often corrosive and irritating in 

concentrated solutions, as indicated by the acute toxicity studies for these inert materials.  

It is possible that some of the observed toxicity seen in the repeated studies, such as 

diarrhea or decreased body weight gain, can be attributed to the corrosive and irritating 

nature of these surfactants.   

 

Metabolism 

Very little metabolism information is available for the alkyl amine polyalkoxylates.  

However, it is possible to predict mammalian metabolism based on studies for the alkyl 

alcohol alkoxylates, which are another class of surfactants.  It has been proposed that the 

primary metabolic pathway involves the excretion of the polyalkoxylate moiety and 

conversion of the alkyl amine group to a fatty acid that is then converted via oxidative 

degradation to carbon dioxide and water.   

 

In general, the gastrointestinal absorption of AAPs with relatively short alkoxylate chain 

lengths is expected to be rapid and extensive, while less absorption is likely for the more 

extensively polyalkoxylated AAPs with larger molecular weights. 

 

4.2 Dose Response Assessment 

 

The Agency believes the dose-response assessment described herein and used for risk 

assessment purposes for the AAPs is conservative because the most health protective 

surrogate chemical was selected to represent the entire AAP class of inert ingredients.  
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4.2.1 Acute Reference Dose (aRfD) – All Populations 

 

Study Selected:  developmental toxicity – rat (OPPTS 870.3700) 

MRID No.:  46902005 

Executive Summary:  See Appendix A, Guideline §870.3700 

 

Dose and Endpoint for Risk Assessment:  NOAEL = 72 mg/kg/day, based on 2 deaths on 

gestation day (GD) 8 (after 2 doses) at the LOAEL of 216 mg/kg/day.  

Uncertainty Factor(s): 100X (10 interspecies; 10X intraspecies) 

 

Comments about Study/Endpoint/Uncertainty Factors:  The rats in this study were 

administered a test material that contained 71.9% of the inert ingredient to be tested, 

therefore the doses in this study were adjusted accordingly.  The executive summary for 

the rat developmental toxicity study may be found in Appendix A, Section A.3 of this 

document.   

 

4.2.2 Chronic Reference Dose (cRfD) 

 

Study Selected:  90-day oral toxicity – rat (OPPTS 870.3100) 

MRID No.:  47041301 

Executive Summary:  See Appendix A, Guideline §870.3100 

 

Dose and Endpoint for Risk Assessment:  NOAEL = 15 mg/kg/day, based on increased 

mortality, salivation, and posterior subcapsular cataracts in males as well as wheezing, 

and micro- and macro-scopic changes in the non-glandular stomach of both sexes at the 

systemic LOAEL of 30 mg/kg/day. 

Uncertainty Factor(s): 100X (10 interspecies; 10X intraspecies) 

 

Comments about Study/Endpoint/Uncertainty Factors: The purity of the test material was 

not reported in the study, but the Agency confirmed via personal communication that this 

inert ingredient (ATMER 163) is a nominally 100% pure product. The study provides the 

lowest NOAEL.  Two deaths occurred at 30 mg/kg/day (on days 36 and 78).  Although 

the duration of exposure was 90 days, there is no need for an additional uncertainty factor 

because the effects do not seem to increase in severity over time (4 weeks to 13 weeks).   

Based on the lack of progression of severity of effects with time along with the 

considerable similarities of effects across the species tested and the observation that the 

vast majority of the effects observed were related to local irritation and corrosive effects, 

the ToxSAC concluded that an additional UF for extrapolation from subchronic toxicity 

study to a chronic exposure scenario would not be needed.  As a result, the ToxSAC 

concluded that the typical 100-fold uncertainty factor would be sufficiently protective 

since it is not expected that humans’ response to local irritation/corrosiveness effects 

would be markedly different from animals.  The executive summary of the subchronic 

oral toxicity study in rats may be found in Appendix A, Section A.3 of this document.   
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4.2.3 Incidental Oral (Short-Term and Intermediate-Term), Dermal (All 

Durations) and Inhalation (All Durations) 

 

Study Selected:  90-day oral toxicity – rat (OPPTS 870.3100) 

MRID No.:  47041301 

Executive Summary:  See Appendix A, Guideline §870.3100 

 

Dose and Endpoint for Risk Assessment:  NOAEL = 15 mg/kg/day, based on increased 

mortality, salivation, and posterior subcapsular cataracts in males as well as wheezing, 

and micro- and macroscopic changes in the non-glandular stomach of both sexes at the 

systemic LOAEL of 30 mg/kg/day. 

Uncertainty Factor(s): 100X (10 interspecies; 10X intraspecies) 

 

Comments about Study/Endpoint/Uncertainty Factors: The study provides the lowest 

NOAEL.   Two deaths occurred at 30 mg/kg/day (days 36 and 78).  Although the 

duration of exposure was 90 days, there is no need for an additional uncertainty factor for 

risk assessments reflecting longer exposure durations because the effects do not seem to 

increase in severity over time (4 weeks to 13 weeks).  The executive summary of the 

subchronic oral toxicity study in rats may be found in Appendix A, Section A.3 of this 

document.  A dermal absorption factor of 5% is recommended (see section 4.2.5).  Since 

no inhalation absorption data are available for the surrogate chemicals, toxicity by the 

inhalation route was considered to be equivalent to toxicity by the oral route of exposure. 

 

4.2.4 Dermal Absorption 

 

There are no dermal absorption data on the AAPs.  However, data on functionally and 

structurally similar surfactants suggest that dermal absorption of the AAPs is likely to be 

low.  As referenced in Section B of the petition (JITF CST 4 2008), dermal absorption 

models commonly used in the cosmetic and detergent industries also suggest low 

systemic exposure for AAPs.  Predicted dermal absorptions for the representative AAP 

chemicals using such models were said to range from negligible to 1.1% absorption.  

Based on the lack of data for the AAPs and the irritant properties of these surfactants, in 

order to be health protective, a conservative dermal absorption factor of 5% was selected. 

 

4.3 FQPA Considerations 

 

The toxicity database, with respect to FQPA, consists of  a rat developmental study 

(MON 0818) and one rat reproduction study (MON 0818) to cover the C8-C18 (coco and  

tallow) range of carbon chain length and polyalkoxylation from the lower, more 

bioavailable end n=2 to the higher end n=15. A summary of these studies is in Appendix 

A.   There are no neurotoxicity studies available for the AAPs; however, there is no 

indication of neurotoxicity in the available toxicity studies.   

 

HED performed a Degree of Concern Analysis because the rat reproduction study 

provided evidence of increased susceptibility in the offspring relative to the parents.   The 

purpose of the Degree of Concern analysis was (1) to determine the level of concern for 
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the effects observed when considered in the context of all available toxicity data; and (2) 

identify any residual uncertainties after establishing toxicity endpoints and traditional 

uncertainty factors to be used in the risk assessment. 

 

In the case of the AAPs, there was no increased susceptibility to the offspring of rats 

following in utero exposure in the prenatal development toxicity study.  However, there 

was evidence of increased susceptibility in the reproduction toxicity studies in rats.  

Offspring effects include litter loss, increased mean number of unaccounted-for 

implantation sites and decreased mean number of pups born, live litter size and postnatal 

survival from birth to LD 4 (F1) at 1000 ppm MON 0818  (41-48.6 mg/kg/day) and at 

2000 ppm MON 8109 (134-148 mg/kg/day).  However, the rat reproduction study 

identified a NOAEL of 300 ppm for both MON 0818 and MON 8109 (12-14 mg/kg/day 

and 23-26 mg/kg/day, respectively) for offspring effects, and the selected point of 

departure for the dietary, dermal and inhalation risk assessments is protective of these 

offspring effects, thus there are no residual concerns. 

 

There are no residual uncertainties identified in the exposure databases.  The food 

exposure assessments are considered to be conservative.  The food and drinking water 

assessment is not likely to underestimate exposure to any subpopulation, including those 

comprised of infants and children.  

 

The FQPA factor can be reduced to 1X.  A 1X FQPA Safety Factor is appropriate for the 

following reasons: 

The toxicology database is adequate for assessing the sensitivity of infants and 

children to AAP exposure. 

No quantitative or qualitative increased susceptibility was demonstrated in the 

fetuses in the prenatal developmental toxicity study in rats following in utero 

exposure. 

Although there is some increased susceptibility in the rat reproductive toxicity 

study (where the offspring NOAEL of 300 ppm (12-14 mg/kg/day) was lower 

than the paternal NOAEL of 1000 ppm (41-48.6 mg/kg/day), the dose-response 

for this effect has been adequately characterized, and the point of departure for the 

chronic dietary, dermal and inhalation risk assessment which is based on a 

NOAEL of 15 mg/kg/day with a 100X uncertainty factor, is protective of the 

adverse offspring effects.  

Residue values used in the dietary risk assessment are unlikely to underestimate 

risk.   

 

4.4 Classification of Carcinogenic Potential 

 

There is no evidence that the AAPs are carcinogenic.  The Agency used a qualitative 

structure activity relationship (SAR) database, DEREK11, to determine if there were 

structural alerts for a representative large molecule, as well as a smaller molecule that had 

been extensively dealkylated, with the amine group intact.  No structural alerts were 

identified.  In addition, there was little concern by the Residues of Concern Knowledge-

based Subcommittee (ROCKS) about any of the postulated metabolites having greater 
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toxicity than the parent compounds.  See Appendix B for a complete description of the 

SAR analysis conducted for the alkyl amine polyalkoxylates. 

 

4.5 Hazard Identification and Toxicity Endpoint Selection 

 

A summary of the points of departure selected may be found in Table 4.5.  Points of 

Departure for risk assessment were selected at a Joint ToxSAC/ROCKS meeting and are 

documented in the meeting minutes entitled “CST4 Inerts – Joint ToxSAC/ROCKS 

Meeting on December 9, 2008” (J. Kidwell, 1/16/2009).  

 

The level of concern (LOC) is for MOEs which are less than 100 and is based on 10X for 

interspecies extrapolation from animals to humans and 10X for variation in sensitivity 

between humans.   These LOCs are applicable to all populations, including individuals 

exposed in a residential setting and occupationally exposed workers. 

 

An aggregate risk assessment can be performed for the AAPs since common endpoints 

were selected for the oral, dermal and inhalation routes of exposure. 

 

Table 4.5. Summary of Toxicological Doses and Endpoints for AAPs for Use in Dietary, 

Non-Occupational, and Occupational Human Health Risk Assessments 

Exposure/ 

Scenario 

Point of 

Departure 

Uncertainty 

Factors 

RfD, PAD, Level 

of Concern for 

Risk Assessment Study and Toxicological Effects 

Acute Dietary 

(all populations) 

NOAEL = 

72 

mg/kg/day 

UFA= 10x 

UFH=10x 

FQPA SF = 1x 

aRfD = aPAD= 

0.72 mg/kg/day 

90-day oral toxicity study – rat 

MON 0818 [CAS 61791-26-2 (tallow); Ave 

POE n=15] 

LOAEL = 216 mg/kg/day, based on  

mortality (2 deaths after 2 exposures; GD 

2), with a total of 6/25 deaths during GD 6-

15. 

Chronic Dietary 

(All Populations) 

NOAEL = 

15 

mg/kg/day 

UFA= 10x 

UFH=10x 

FQPA SF = 1x 

cRfD =cPAD= 0.15 

mg/kg/day 

90-day oral (gavage) toxicity study – rat 

ATMER®163 (CAS 70955-14-5 (C13-

C15, POE n=2) 

LOAEL = 30 mg/kg/day, based on 

increased mortality [2 deaths (days 36, 78)], 

salivation, and posterior subcapsular 

cataracts in males as well as wheezing, and 

macro- and microscopic changes in the 

nonglandular stomach of both sexes.    

Incidental Oral 

Short-Term 

 (1–30 days) and 

Intermediate-

Term (1-6 

months) 

NOAEL = 

15 

mg/kg/day 

UFA= 10x 

UFH=10x 

FQPA SF = 1x 

Residential LOC for 

MOE = 100 

90-day oral (gavage) toxicity study – rat 

ATMER®163 (CAS 70955-14-5 (C13-

C15, POE n=2) 

LOAEL = 30 mg/kg/day, based on 

increased mortality [2 deaths (days 36, 78)], 

salivation, and posterior subcapsular 

cataracts in males as well as wheezing, and 

macro- and microscopic changes in the 

nonglandular stomach of both sexes.     
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Table 4.5. Summary of Toxicological Doses and Endpoints for AAPs for Use in Dietary, 

Non-Occupational, and Occupational Human Health Risk Assessments 

Exposure/ 

Scenario 

Point of 

Departure 

Uncertainty 

Factors 

RfD, PAD, Level 

of Concern for 

Risk Assessment Study and Toxicological Effects 

Dermal and 

Inhalation (All 

Durations) 

oral NOAEL 

= 15 

mg/kg/day  

(5% dermal 

absorption) 

(inhalation 

absorption 

rate = 100%) 

UFA= 10x 

UFH=10x 

FQPA SF = 1x 

Residential/ 

Occupational  LOC 

for MOE = 100 

 90-day oral (gavage) toxicity study – rat 

ATMER®163 (CAS 70955-14-5 (C13-

C15, POE n=2) 

LOAEL = 30 mg/kg/day, based on 

increased mortality [2 deaths (days 36, 78)], 

salivation, and posterior subcapsular 

cataracts in males as well as wheezing, and 

macro- and microscopic changes in the 

nonglandular stomach of both sexes.    

Cancer (oral, 

dermal, 

inhalation) 

Classification:  No animal toxicity data available for an assessment; Based on SAR analysis, AAPs are 

not expected to be carcinogenic. 

Point of Departure (PoD) = A data point or an estimated point that is derived from observed dose-response data and  used to mark the 

beginning of extrapolation to determine risk associated with lower environmentally relevant human exposures.  NOAEL = no 

observed adverse effect level.  LOAEL = lowest observed adverse effect level.  UF = uncertainty factor.  UFA = extrapolation from 

animal to human (interspecies).  UFH = potential variation in sensitivity among members of the human population (intraspecies). PAD 

= population adjusted dose (a = acute, c = chronic).  RfD = reference dose.  MOE = margin of exposure.  LOC = level of concern.  

N/A = not applicable. 

 

4.6 Endocrine Disruption 

 

EPA is required under the FFDCA, as amended by FQPA, to develop a screening 

program to determine whether certain substances (including all pesticide active and other 

ingredients) “may have an effect in humans that is similar to an effect produced by a 

naturally occurring estrogen, or other such endocrine effects as the Administrator may 

designate.”  Following recommendations of its Endocrine Disruptor and Testing 

Advisory Committee (EDSTAC), EPA determined that there was a scientific basis for 

including, as part of the program, the androgen and thyroid hormone systems, in addition 

to the estrogen hormone system.  EPA also adopted EDSTAC’s recommendation that the 

Program include evaluations of potential effects in wildlife.  For pesticide chemicals, 

EPA will use FIFRA and, to the extent that effects in wildlife may help determine 

whether a substance may have an effect in humans, FFDCA authority to require the 

wildlife evaluations.  As the science develops and resources allow, screening of 

additional hormone systems may be added to the Endocrine Disruptor Screening Program 

(EDSP). 

 

When additional appropriate screening and/or testing protocols being considered under 

the Agency’s EDSP have been developed, AAPs may be subjected to further screening 

and/or testing to better characterize effects related to endocrine disruption. 

 

 

5.0 Dietary Exposure/Risk Characterization 

 

5.1 Residues of Concern 

 

Very limited information is available for the alkyl amine polyalkoxylates with respect to 

plant and animal metabolism or environmental degradation.  The ROCKS Subcommittee 
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met in a joint meeting with the ToxSAC on December 9, 2008 to determine if the 

selected representative chemicals from the AAPs were representative of the entire cluster 

and to discuss residues of concern.  The subcommittee considered the representative 

chemical structures, the generic cluster structures, the submitted physicochemical EPI 

Suite™ information as well as the structure-activity relationship analysis detailed in 

Appendix B of this review.  Additionally, the ROCKS members considered information 

on other surfactants and chemicals of similar size and functionality.  The committee 

concluded that the cluster grouping was appropriate and that there were not likely to be 

degradates of the alky amine polyalkoxylates that were likely to be of greater 

toxicological concern than the AAPs themselves.   

 

5.2 Drinking Water Residue Profile 

 

No monitoring data or data reflecting the concentration of these inert ingredients in 

drinking water is available.  For the purpose of the screening level dietary risk assessment 

to support this request for an exemption from the requirement of a tolerance for the 

AAPs, a value of 100 ppb based on screening level modeling was used for both the acute 

and chronic dietary risk assessments.   

 

EFED conducted modeling runs on four surrogate inert chemicals using a range of 

physical chemical properties which bracket those expected in for the AAPs (email from 

D. Young to M. Metzger dated 1/15/09).  EFED selected a North Carolina cotton 

scenario with an application date of July 1
st
 as the scenario that would likely provide high 

end drinking water values for use in risk assessment.  Percent crop area (PCA) factors 

were not applied.  Simulations were run assuming a rate of 1 lb inert ingredient/A.  Since 

degradation information was not available, three degradation scenarios were investigated:  

1) chemically stable in water and soil; 2) a 100-day half-life in water and soil; and 3) a 

10-day half life in water and soil.  Further, two possible scenarios were investigated, one 

where all of the inert was applied as a single application, and the second assuming that 

the inert was applied evenly over a growing season.  Modeled acute drinking water 

values ranged from 0.001 ppb to 41 ppb.  Modeled chronic drinking water values ranged 

from 0.0002 ppb to 19 ppb.  Further details of the EFED analysis are contained in 

Appendix C of this document. 

 

HED considers the value of 100 ppb to be a high end, conservative assumption that is not 

likely to underestimate drinking water risks. 

 

5.3 Food Residue Profile 

 

No residue data were submitted for the alkyl amine polyalkoxylate inert ingredients.  In 

the absence of data, the Agency has developed an approach which uses surrogate 

information to derive upper bound exposure estimates for the subject inert ingredients.  

Upper bound exposure estimates are based on the highest tolerance for a given 

commodity from a list of 57 high use insecticides (22), herbicides (20), and fungicides 

(17).  The 57 pesticides were selected based on an overall ranking scheme that included 

consideration of the 1999 data for active ingredients use.  All herbicides at greater than 5 
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million lbs/yr and all fungicides and insecticides at greater than 1 million lbs/yr were 

included as candidate surrogate chemicals.  The 57 pesticide surrogate candidates are 

listed in Appendix D of this risk assessment. 

 

OPP assumed that the residue level of the inert ingredient would be no higher than the 

highest tolerance for a given commodity.  Implicit in this assumption is that there would 

be similar rates of degradation between the active and inert ingredient (if any) and that 

the concentration of inert ingredient in the scenarios leading to these highest of tolerances 

would be no higher than the concentration of the active ingredient.   

 

To summarize, the Agency believes the assumptions used to estimate dietary exposures 

lead to a very conservative assessment of dietary risk for the following reasons: 

 

the highest tolerance level from the surrogate pesticides for every food is used;  

100% crop treated is assumed for all crops (every food eaten by a person each day 

has tolerance-level residues); 

many of these high tolerances are based on very short pre-harvest intervals where 

there is little time for degradation, whereas actual pesticide applications occur 

throughout the growing season;  

no consideration was given to potential degradation between harvest and 

consumption (use of tolerance level residues which are typically one to two orders 

of magnitude higher than actual residues found in monitoring data);  

residue values were assigned to every commodity in DEEM™ with no 

consideration given to potential reduction in residues from washing or cooking.  

 

Although sufficient information to quantify actual residue levels in food is not available, 

the compounding of these conservative assumptions will lead to a significant 

exaggeration of actual exposures.  OPP does not believe that this approach 

underestimates exposure in the absence of residue data.  

 

5.4 Analytical Methodology 

 

Since this request is for an exemption from the requirement of a tolerance, an analytical 

method for enforcement purposes is not required to support this action. 

 

5.5 Dietary (Food and Water) Exposure and Risk 

 

The model and inputs used for the AAP dietary risk assessment are described briefly 

below.  A complete description of the dietary exposure and risk assessment is provided in 

the memorandum entitled “Alkyl Amines Polyalkoxylates (Cluster 4):  Acute and 

Chronic Aggregate (Food and Drinking Water) Dietary Exposure and Risk Assessments 

for the Inerts.” (D361707, S. Piper, 2/25/09). 

 

Acute and chronic aggregate dietary (food and drinking water) exposure and risk 

assessments were conducted using the Dietary Exposure Evaluation Model DEEM-

FCID™, Version 2.03 which uses food consumption data from the U.S. Department of 
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Agriculture’s Continuing Surveys of Food Intakes by Individuals (CSFII) from 1994-

1996 and 1998.   

 

5.5.1. Acute Dietary Exposure and Risk 

 

A screening level assessment for acute dietary (food and drinking water) exposure 

assessment was conducted for the alkyl amine polyalkoxylates.  In the absence of actual 

exposure information HED assumed that the residues of the inert ingredients would be no 

higher than the highest exposure from 57 of the most significant active ingredients.  

Inherent in this assumption is the supposition that the inert ingredient will be in the final 

formulation at no higher percentage than the active ingredient (i.e. 50% active, 50% 

inert).  RD has conducted a review of current formulations used in agricultural settings 

and has found that individual inert ingredients are not present at levels in excess of the 

active ingredient (personal communication K. Leifer).  The highest tolerance level 

residue for all food forms, including meat, milk, poultry and eggs, default processing 

factors for dried commodities and 100% percent crop treated (%CT) were used.  No 

monitoring data or data reflecting the concentration of these inert ingredients in drinking 

water is available.  For the purpose of this screening level dietary risk assessment, a value 

of 100 ppb was used for drinking water residues for both the acute and chronic dietary 

risk assessments.   

 

The initial screening level acute dietary exposure estimates for food and drinking water, 

assuming that the inert ingredient would be in the formulation at a level equivalent to the 

active ingredient (50% active ingredient; 50% AAP), identified potential risks of concern.  

HED conducted a more refined assessment to reflect the actual use pattern of these inert 

ingredients in pesticide formulations.  The petitioner has indicated that these inerts will 

not be used at more than 10% by weight in fungicide and insecticide formulations and at 

no more than 25% in herbicide formulations.   

 

In refining the dietary risk assessment, HED notes that it is the fungicide tolerances 

which are typically the highest and serve as the basis for the residue value used in the 

dietary risk assessment.  This is consistent with expectation given that fungicides are 

often applied late in the season and herbicides and insecticides are typically used much 

earlier in the season, resulting in much lower residues.  HED has not yet developed a 

dietary exposure model for inerts which would allow for inclusion of inert ingredients at 

different percentages in the final formulation based on class of pesticide.  The current 

model uses predominantly fungicide residues to estimate a high end exposure.  HED does 

not expect that allowing a maximum of 25% in the final formulation for herbicides only 

will have a significant impact on the dietary exposure.  Across the board it appears that 

selecting the highest fungicide tolerance and correcting for its limitation to 10% by 

weight as a maximum in the final formulation, results in a higher residue input into the 

dietary risk assessment than selecting the highest herbicide tolerance and correcting for 

25% by weight as a maximum in the final formulation.   

 

This assertion that herbicides at 25% of the final formulation will not significantly impact 

risk above that resulting from use of fungicides at 10% of the final formulation is 
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supported by examining the major drivers in the AAP dietary risk assessment.  The major 

drivers for the AAP dietary risk assessment are apples and grapes.  For both of these 

commodities, the highest tolerances were from the fungicide, captan and were 25 ppm in 

both crops.  The highest herbicide tolerance for apples and grapes was from diuron and 

was 1 ppm for both crops.  To calculate the effective residue level to input into the 

refined assessment, HED has started with the assumption in the screening level that 

residues of the active ingredient and the inert are equivalent or that at a maximum, the 

inert is present in the formulation at 50%.  Since the petitioner proposes to cap the use of 

the AAPs in fungicides to 10%, a 5-fold reduction factor is applied to the residue (25 

ppm x 0.2 = 5 ppm).   The proposed cap for herbicide use is 25%, so the initial residue 

value can be refined to account for a 2-fold reduction in the residue from the original 

herbicide tolerance (1 ppm x 0.5 = 0.5 ppm).  Even allowing for a higher percent in the 

final herbicide formulation, the residue value resulting from the fungicide use is 

significantly higher than that of the herbicide.   

 

Based on the refined dietary risk assessment which allows for a reduction of residues 

based on a lower percentage in the final formulation, the AAP dietary exposure at the 95
th

 

percentile for food and drinking water is 16% of the aPAD for the U.S. population and 

44% of the aPAD for children 1-2 yrs old, the most highly exposed population subgroup.  

The results for all regulated subgroups are shown in Table 5.5.4, below. 

 

5.5.2 Chronic Dietary Exposure and Risk 

 

A conservative screening level assessment was conducted for chronic dietary (food and 

drinking water) exposure using the highest tolerance level residue for all food forms, 

including meat, milk, poultry and eggs, default processing factors for dried commodities 

and 100% CT.  In addition, a default concentration of 100 ppb was assumed for inert 

ingredient residues in drinking water. 

 

The chronic dietary exposure estimates for food and drinking water, assuming that the 

inert ingredient would be in the formulation at a level equivalent to the active ingredient, 

resulted in a screening level assessment which identified potential risks of concern.  

Based on the results of the screening level assessment, HED conducted a more refined 

assessment to reflect the actual use pattern of these inert ingredients in pesticide 

formulations as described above for the acute dietary assessment.  The chronic dietary 

(food and water) exposure estimates are  27% of the cPAD for the U.S. population and 

85% of the cPAD for children 1-2 yrs old, the most highly exposed population subgroup 

when the assessment was refined based on the proposed maximum amounts these inerts 

are likely to be in final formulations.  See Table 5.4.4, below for a summary of results. 

 

5.5.3 Cancer Dietary Exposure and Risk 

 

HED has not identified any concerns for carcinogenicity relating to the AAPs; therefore, 

a cancer dietary exposure assessment was not performed. 
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5.5.4. Summary of Dietary Exposure and Risk Assessment Results 

 

The results of the acute and chronic dietary risk assessment are shown in the summary 

table, below. 

 

Table 5.5.4.  Summary of Dietary (Food and Water) Exposure and Risk for AAPs  

Acute Dietary 

(95
 th

 Percentile) 
Chronic Dietary 

Population Subgroup Dietary 

Exposure 

(mg/kg/day) 

% aPAD 

Dietary 

Exposure 

(mg/kg/day) 

% cPAD 

General U.S. Population 0.113767 16 0.039989 27 

All Infants (< 1 year old) 0.252003 35 0.084945 57 

Children 1-2 years old 0.315197 44 0.127307 85 

Children 3-5 years old 0.230332 32 0.094739 63 

Children 6-12 years old 0.133067 18 0.052682 35 

Youth 13-19 years old 0.081379 11 0.030045 20 

Adults 20-49 years old 0.079350 11 0.030455 20 

Adults 50+ years old 0.079669 11 0.032072 21 

Females 13-49 years old 0.081334 11 0.030647 20 

The most highly exposed subgroup is bolded. 
 

 

6.0 Residential (Non-Occupational) Exposure/Risk Characterization 
 

A screening level residential exposure and risk assessment was completed for products 

containing alkyl amine polyalkoxylates as inert ingredients.  Details of the residential 

exposure and risk assessment can be found in Appendix E.  A summary of the residential 

exposure and risk assessment is presented below. 

 

6.1 Residential Handler Exposure 

 

Exposure Scenarios 

In this assessment, the Agency selected representative scenarios, based on end-use 

product application methods and labeled application rates.  The residential products are 

typically formulated as liquids in concentrates or as wettable powders.  The AAPs 

themselves have no pesticidal properties, and are added to pesticide formulations for their 

adjuvant properties.  According the petition submitted by the JITF CST4, the AAPs are 

not added to any pesticides intended for indoor use (i.e., where the Agency would 
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typically assess crack and crevice/pet uses)
1
.  Therefore, HED assumed no indoor uses 

exist; but this should be validated by RD, and restrictions on use of these inerts for 

indoor-use products should be mandated. 

 

For each of the use scenarios, the Agency assessed residential handler (applicator) 

inhalation and dermal exposure for outdoor scenarios with high exposure potential (i.e., 

exposure scenarios with high end unit exposure values) to serve as a screening 

assessment for all potential residential pesticides containing the AAP inert ingredients.  

 

Mixer/Loader/Applicator High Exposure Outdoor Scenarios: 
Liquid products: Low Pressure Handwand; 

Liquid products: Hose End Sprayer 

Ready to Use (RTU): Trigger Pump Sprayer Applications;  
 

Exposure Data and Assumptions  

A series of assumptions and exposure factors served as the basis for completing the 

residential handler risk assessments for the AAPs.  Each assumption and factor is detailed 

below.  In addition to these factors, unit exposures were used to calculate risk estimates.  

These unit exposures were primarily taken from the Pesticide Handlers Exposure 

Database (PHED).  Several of the assumptions and factors used for the assessment are 

similar to those used in the occupational assessment presented below.  Some of the 

factors used in the residential scenarios are highlighted below.  

 

The Agency also used assumptions based on the Residential Exposure Assessment 

Standard Operating Procedures (SOPs).  The duration of exposure was assumed to be 

short- and intermediate-term for all residential scenarios assessed. The following 

assumptions were used in this assessment: 

 

The maximum application rate per pesticide group (herbicide/pesticide/fungicide) 

has been assessed for the short-term exposure duration. 

The average application rate per pesticide group (herbicide/pesticide/fungicide) 

has been assessed for the intermediate-term exposure duration. 

Residential risk assessments are based on estimates of what homeowners would 

typically treat. Per HED’s Residential SOPs (1997 & 2001 revision), residential 

pesticide handlers are assumed to mix and use a volume of 5 gallons of product 

per day. 

For herbicide applications, residential handlers are assumed to use 1.125 lbs AAP 

per day. 

 

This estimate is based on the following assumptions: 

Five (5) gallons of formulated pesticide solution are assumed to be used per day 

by a residential handler (Revised Residential SOPs Area Treated, February, 

2001). Consistent with the residential SOPs, the density of the formulated 

pesticide solution is assumed to be 9 lbs/gallon. For herbicides, 25% of the five 

                                                 
1 The Joint Inert Task Force (JITF) Cluster Support Team Number 4 (CST4) presented this information 

verbally at the January 14th, 2009 JITF/OPP Update meeting. 
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5 gallons formulated pesticide solution*(9 lbs/gallon)*(25% AAP)*(1 part product concentrate/10 parts water) =          

1.125 lbs AAP in herbicide formulated pesticide solutions per day 

gallons of formulated pesticide solution can be AAPs and the product concentrate 

is assumed to be diluted at a 1 to 10 ratio with water. 

 

 

 

For insecticide/fungicide applications, residential handlers are assumed to use 

0.45 lbs AAP per day. 

 

This estimate is based on the following assumptions: 

Five (5) gallons of formulated pesticide solution are assumed to be used per day 

by a residential handler (Revised Residential SOPs Area Treated, February, 

2001). Consistent with the residential SOPs, the density of the formulated 

pesticide solution is assumed to be 9 lbs/gallon. For insecticides/fungicides, 10% 

of the five gallons of formulated pesticide solution can be AAPs and the product 

concentrate is assumed to be diluted at a 1 to 10 ratio with water. 

 

Residential exposure is assessed assuming clothing consisting of a short-sleeved 

shirt, short pants and no gloves or respiratory protection.   

 

5 gallons formulated pesticide solution*(9 lbs/gallon)*(10% AAP)*(1 part product concentrate/10 parts water) 

=           0.45 lbs AAP in insecticide or fungicide formulated pesticide solutions per day 
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Risk Characterization 

For all residential handler scenarios, risk estimates are not of concern (i.e., MOEs are all 

greater than 100) for both the route-specific (dermal or inhalation) assessment and for the 

total MOE (dermal and inhalation combined).  A summary of the results are provided 

below in Table 6.1. 

 

The Agency believes that the scenarios assessed in this document represent worse-case 

exposures and risks resulting from use of pesticide products containing the AAPs in 

residential environments.   

 

 
1Application rates are based on high end application rates of products containing inerts in the AAPs 

multiplied by 25% to convert to application rate of just inert in an herbicides product (Herbicide products 

contain maximum of 25% inert from the AAPs according to Inerts Task Force). For insecticide and 

fungicide application rates, the AAPs multiplied by 10% to convert to application rate of just inert in an 

insecticide/fungicide products. Application rates for Short-Term exposure risk estimates are based on 

maximum product application rates.  Application rates for Intermediate-Term exposure risk estimates arer 

based on average product application rates.  
2Area treated daily values are back-calculated from 5 gallons of product used per day (Revised Residential 

SOPs 2001). 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 except for 

liquids hose end sprayer scenario (See footnote 9).  All exposure scenarios assess exposure reflecting 

applicators wearing short-sleeved shirts and shorts and no respiratory protection. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area 

Treated (A /day))/ Body Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 

Table 6.1.  Short- and Intermediate-Term Exposure and Risks for Residential Handlers of the AAPs 

Exposure Scenario 

(Formulation/ 

Application) 

Application 

Rate1 (lb 

inert/ day) 

Area 

Treated 

Daily2 

(units) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(mg/ lb 

inert)3 

 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation MOE7 
Total MOE8 

Herbicide Mixer/Loader/Applicator Scenarios 

Liquids/ Low Pressure 

Handwand 1.125 38 0.003 0.03054 4.82x10-5 490 310,000 490 

Liquids/ Hose End Sprayer9  1.125 11 0.017 0.00884 0.000273 1,700 55,000 1,600 

Liquids/ Trigger Sprayer/ 

Home Garden  1.125 

1 

54 0.0019 0.0434 3.05x10-5 350 490,000 350 

Insecticide and Fungicide Mixer/Loader/Applicator Scenarios 

Liquids/ Low Pressure 

Handwand 0.45 38 0.003 0.0122 1.93x10-5 1,200 780,000 1,200 

Liquids/ Hose End Sprayer9  0.45 11 0.017 0.0035 1.09x10-4 4,200 140,000 4,100 

Liquids/ Trigger Sprayer/ 

Home Garden  0.45 

1 

54 0.0019 0.017 1.22x10-5 860 1,200,000 860 
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5 Daily Inhalation Dose = (Inhalation Unit Exposure (μg inert / lb inert) * Conversion Factor (1 mg /1000 

μg) * Application Rate (lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 15 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7ST Inhalation MOE = PoD (NOAEL of 15 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total MOE = 1/ (1/Dermal MOE + 1/Inhalation MOE) 
9Uses unit exposures from ORETF Homeowner Study (MRID 449722-01) 

 

6.2. Residential Postapplication Exposure 
 

Exposure Scenarios 

Residential postapplication exposures result when bystanders, such as children come in 

contact with the AAPs in areas where end-use products have recently been applied (e.g., 

treated lawns or gardens).  As noted above, the AAPs are not added to any pesticides 

intended for indoor use. 

 

Postapplication High End Outdoor Exposure Scenarios
Dermal exposure to treated lawns (adults/children)

Hand-to-Mouth activity for toddlers on treated lawns (children)

Object-to-Mouth activity for toddlers on treated lawns (children)

Soil ingestion from treated soil (children)

  

The exposures from these routes and scenarios were considered individually and were 

also added together, where appropriate, to determine a total dose for children exposure to 

treated lawns.  Residential postapplication exposure is assessed on the day of application, 

typically referred to as Day 0. 

 

Inhalation exposures are not typically calculated for residential post-application scenarios 

for the formulation types applicable to the AAPs because inhalation exposures generally 

account for a negligible percentage of the overall body burden for most pesticide 

chemicals.  This is particularly true for chemicals with a low vapor pressure such as the 

AAPs. 

 

Exposure Data and Assumptions 

A series of assumptions and exposure factors served as the basis for completing the 

residential postapplication risk assessments.  The assumptions and factors used in the risk 

calculations are consistent with current HED policy for completing residential exposure 

assessments (i.e., SOPs for Residential Exposure Assessment [1997 and 2001 revision]).   

 

Exposures to adults/children after contact with treated lawns have been addressed using 

the latest approaches for this scenario including: 

The adverse effects for the short- and intermediate-term dermal and inhalation 

endpoints are based on studies where the effects were observed in both sexes. For 

adult exposure, the mean for US males and females was used to estimate exposure 

(70 kg). For child exposure, the mean of median values for male and female 3 

year olds was used to estimate exposure (15 kg). 

HED has developed standard transfer coefficient (TC) values for residential 

postapplication scenarios to ensure consistency in exposure assessments. For the 
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short-term assessment, TC values of 14,500 cm
2
/hr (adults) and 5,200 cm

2
/hr 

(children) were used. For intermediate-term risk assessment, TC values of 7,300 

cm
2
/hr and 2,600 cm

2
/hr were used.  These default transfer coefficients, found in 

the 2001 Residential SOPs were used to calculate postapplication exposures. 

Herbicides have a maximum of 25% by weight of AAPs in the end use product 

and insecticides and fungicides have a maximum of 10% by weight of the AAPs 

in the end use product.     

AAP application rates are derived above in Section 6.1 

Dermal absorption is assumed to be 5%.          

 

Risks were calculated using the Margin of Exposure (MOE) approach, which is a ratio of 

the body burden to the toxicological PoD.  Exposures were calculated by considering the 

potential sources of exposure (i.e., transferable residues on treated lawns), then 

calculating dermal and nondietary ingestion exposures.  

 

Risk Characterization 

A summary of the residential post application exposure and risk estimates are presented 

in Table 6.2, below.  The risk estimates are expressed in terms of the MOE.  In addition 

to estimating route specific MOEs, a total MOE was calculated for the AAPs because 

common toxicity endpoints were identified for the oral, dermal and inhalation routes of 

exposure.   

 

Additionally, the Agency has combined risk estimates resulting from separate 

postapplication exposure scenarios when it is likely that they can occur simultaneously 

based on the use-pattern and the behavior associated with the exposed population.  The 

combined non-dietary risks from dermal exposure and hand-to-mouth exposure on treated 

lawns do not demonstrate risks of concern for toddlers.  

 

All assessed scenario risk estimates are not of concern (i.e., the MOEs for the assessed 

scenarios are greater than 100) for both the individual exposure scenario assessed and for 

the aggregate risk estimates.   
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Table 6.2.  Residential Postapplication Short- and Intermediate-term Exposures and 

Risks for the AAPs 
Exposure 

Scenario 

Application Rate 

(lb inert/day)1 

Exposed 

Population & 

Exposure 

Duration2 

Daily Dose 

(mg/kg/day)3 

MOE4 

Herbicide Product Scenarios 

Adult ST 0.013 1,100 

Adult IT 0.007 2,300 

Child ST 0.022 690 

Dermal Exposure 

to Treated Lawns 

Child IT 0.011 1,400 

Child ST 0.0168 900 Hand-to-Mouth 

from Treated Lawn Child IT 0.00799 1,900 

Object-to-Mouth 

from Treated Lawn 

Child  0.00421 3,600 

Soil Ingestion 
Child  

5.635x10-5 
270,000 

Child ST 0.0388 390 Total Aggregated 

Exposures* 

1.125 

Child IT 0.0190 790 

Insecticide and Fungicide Product Scenarios 

Adult ST 0.0052 2,900 

Adult IT 0.003 5,000 

Child ST 0.00875 1,700 

Dermal Exposure 

to Treated Lawns 

Child IT 0.004 3,800 

Child ST 0.0067 2,200 Hand-to-Mouth 

from Treated Lawn Child IT 0.0032 4,700 

Object-to-Mouth 

from Treated Lawn 
Child 0.00168 8,900 

Soil Ingestion Child 2.254 x10-5 670,000 

Child ST 0.0155 970 Total Aggregated 

Exposures
5
 

0.45 

Child IT 0.007 2,100 
1 Application rates derived in Section 6.1 
2 ST and IT indicate short- or intermediate-term exposure durations 
3 Daily Dose = Daily Dose algorithms for various residential postapplication scenarios outlined in Appendix E. 
4 MOE = PoD (NOAEL of 15 mg/kg/day for short- & intermediate-term exposure durations)/ Daily dose (mg/kg/day) 
5 Aggregated exposures reflect the aggregation of dermal exposure to treated lawns and HTM exposure from treated 

lawns (for children).  Total Aggregate Exposures = (NOAEL of 15 mg/kg/day for short-term exposure durations)/ 

[Daily dose dermal + Daily dose HTM (mg/kg/day)] 
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7.0 Aggregate Risk Assessments and Risk Characterization 

 

As previously noted, the AAPs appear to have very limited use in consumer or personal 

care products.  Given the high end dietary exposure and residential exposure screening 

level assessments used to address exposure and risk from the uses of the AAPs as inerts 

in pesticide products, and given their limited uses and low concentrations in consumer 

products, HED believes that the consumer care uses are unlikely to significantly impact 

aggregate risk. 

 

7.1 Acute Aggregate Risk 

 

For the alkyl amine polyalkoxylates, the acute aggregate risk includes dietary exposures 

to food and drinking water.  Dietary (food and water) exposures and risk are discussed in 

Section 5.5.1 of this memorandum.  Acute aggregate risks for the AAPs are not of 

concern.   

 

7.2 Short-Term/Intermediate-Term Aggregate Risk  

 

Short-term and intermediate-term aggregate risk assessments for the AAPs combine high 

end residential short- or intermediate-term exposures with average food and drinking 

water exposures, and compare this total to a short- or intermediate term PoD.  Short- and 

intermediate-term aggregate risks are summarized in Table 7.2.  Short- and intermediate-

term aggregate risks are not of concern.  While the MOE for short-term aggregate 

exposure for children is slightly below 100, HED does not consider this MOE to 

represent a risk of concern for the following reasons. 

 

The hazard assessment for the AAPs is conservative. 

o The PoDs used to calculate aggregate risks for AAPs were based on the 

most toxic surrogate chemical.  The AAPs are actually a mixture of 

compounds, so it is likely that the PoD is a conservative assessment of 

toxicity.   

o HED traditionally considers a level of concern (LOC) for these risk 

assessments to be for an MOE of 100 based on the standard 10x inter and 

10x intra species extrapolation safety factors.  However, HED notes that 

for the AAPs, the primary toxic effect seen is related to the surfactants 

inherent function to disrupt cell membranes resulting in irritating 

properties to tissues.  Given that HED does not expect to see a significant 

difference between species for this type of effect, an LOC lower than 100 

may be appropriate for the non-dietary risk assessments.   

 

The dietary (food and water) portion of the aggregate risk assessment is a driver 

in the aggregate assessment and is considered to be highly conservative. 

o The highest tolerance level from the surrogate pesticides for every food is 

used. 

o 100% crop treated is assumed for all crops (every food eaten by a person 

each day has tolerance-level residues). 
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o Many of these high tolerances are based on very short pre-harvest 

intervals where there is little time for degradation. 

o No consideration was given to potential degradation between harvest and 

consumption (use of tolerance level residues which are typically one to 

two orders of magnitude higher than actual residues found in monitoring 

data). 

o Residue values were assigned to every commodity in DEEM™ with no 

consideration given to potential reduction in residues from washing or 

cooking.  

 

The residential portion of the assessment is based on high-end application rates 

and assumes a dermal absorption of 5% which is a conservative, health protective 

value.   

  

Finally, the aggregate assessment assumes that a child would receive a high-end 

dietary exposure with high-end dermal and hand-to-mouth exposures 

concurrently.   

 

Table 7.2.  Short- and Intermediate-Term Aggregate Risk Calculations for the AAPs 

Short- and Intermediate-Term 

 

Population 
NOAEL 

mg/kg/day LOC
1 

Max 

Allowable 

Exposure
2
 

mg/kg/day 

Average 

Food & 

Water 

Exposure 

mg/kg/day 

Residential 

Exposure
3
 

mg/kg/day 

Aggregate MOE 

(food and 

residential)
4 

Adult Male 

ST/IT 
15 100 0.15 0.039989 0.056430 156 

Adult Female 

ST/IT 
15 100 0.15 0.030647 0.056430 172 

Child - ST 15 100 0.15 0.127307 0.0388 90 

Child - IT 15 100 0.15 0.127307 0.0190 102 
1 The LOC (Level of Concern) is based on the standard inter- and intra-species uncertainty factors totaling 100. 
2 Maximum Allowable Exposure (mg/kg/day) = PoD/LOC 
3 Residential Exposure = [Oral exposure + Dermal exposure + Inhalation Exposure].  Adult residential exposure 

combines high end dermal and inhalation handler exposure (Table 6.1) with high end post application dermal exposure 

(Table 6.2).  Children’s residential exposure combines turf dermal exposure with HTM exposures (Table 6.2). 
4 Aggregate MOE = [PoD/ (Avg Food & Water Exposure + Residential Exposure)] 
 

7.3 Long-Term Aggregate Risk 

 

For the alkyl amine polyalkoxylates, the long-term aggregate risk includes dietary 

exposures to food and drinking water.  Dietary (food and water) exposures and risk are 

discussed in Section 5.5.2 of this memorandum.  Long-Term (chronic) aggregate risks for 

the AAPs are not of concern.   
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7.4 Cancer Risk 

 

HED has not identified any concerns for carcinogenicity; therefore, an aggregate cancer 

dietary exposure assessment was not performed. 

 

 

8.0 Occupational Exposure/Risk Pathway 

 

Based on examination of product labels which might potentially contain the AAPs as 

inert ingredients, HED has determined that exposure to handlers can occur in a variety of 

occupational environments.  Details of the occupational exposure assessment for the alkyl 

amine polyalkoxylates can be found in Appendix F. 

 

The representative occupational scenarios selected by the Agency for assessment were 

evaluated based on likely maximum application rates for products which may contain the 

AAPs as inert ingredients for the short-term exposure assessment, and average 

application rates for products likely to contain the AAPs as inerts for the intermediate- 

and long-term exposure durations.  Active ingredient application rates were corrected for 

the maximum amount of AAPs likely to be in the final formulations to determine 

exposure and risk from exposure to the AAPs grouped by fungicide/insecticide or 

herbicide.  A summary of the occupational assessment is presented below. 

 

HED traditionally considers a level of concern (LOC) for these risk assessments to be an 

MOE of 100 based on the standard 10X inter and 10X intra species extrapolation safety 

factors.  However, HED notes that for the AAPs, the primary toxic effect seen is related 

to the surfactants’ inherent function to disrupt cell membranes resulting in irritating 

properties to tissues.  Given that HED does not expect to see a significant difference 

between species for this type of effect, an LOC lower than 100 may be appropriate for the 

non-dietary risk assessments. 

 

8.1 Handler Risk 

 

Exposure Scenarios 

Exposure to pesticide handlers is likely during the occupational use of pesticides 

containing the AAPs as inert ingredients.  Dermal and inhalation exposure was estimated 

using the Pesticide Handlers Exposure Database (PHED) and Outdoor Residential 

Exposure Task Force (ORETF) data. Appendix F contains additional description about 

the data sources and methodology used to assess occupational exposure. The quantitative 

exposure/risk assessment developed for occupational handlers to support the requested 

exemption for the AAPs is based on the following scenarios.  HED notes that these 

scenarios were selected to represent the scenarios with the highest potential exposure.   

 

Mixer/Loader/Applicators:  

1) Mixer/Loader for aerial application- high acreage field crops (liquids) 

2) Mixer/Loader for airblast application- tree nuts crops (both liquid and 

wettable powder) 
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3) Mixer/Loader for groundboom application- high acreage field crops and turf 

(liquids and wettable powder) 

4) Applicators for aerial application- high acreage field crops (liquid) 

5) Applicators for airblast- tree nut crops 

6) Applicators for groundboom- high acreage field crops and turf 

7) Mixer/Loader/Applicator- low pressure handwand (liquids and wettable 

powders)* 

8) High pressure handwand- greenhouse (wettable powders) 

9) Flagging- high acreage field crops (liquids) 

* Uses ORETF unit exposure data.  All others use PHED data. 

 

Risk estimates were calculated using the Margin of Exposure (MOE) which is a ratio of 

the toxicological PoD to the daily dose.  Daily dose values are calculated by first 

calculating exposures by considering application parameters (i.e., rate and area treated) 

along with unit exposures.  Exposures are then normalized by body weight to calculate 

dose levels.  Dermal and inhalation short-term exposure is compared to the dermal and 

inhalation PoD of 30 mg/kg/day.  Dermal and inhalation intermediate-term exposure is 

compared to the intermediate term dermal and inhalation PoD of 15 mg/kg/day.  For the 

scenarios where applicable, dermal and inhalation intermediate-term exposure is 

compared to the long-term dermal and inhalation PoD of 15 mg/kg/day.  For both short- 

and intermediate-term dermal assessments, exposures were adjusted for 5% dermal 

absorption for comparison to the POD from an oral toxicity study, and inhalation toxicity 

was assumed to be equivalent to oral toxicity.  A combined dermal and inhalation MOE 

was also calculated for each exposure duration for the AAPs since common toxicity 

endpoints were identified for both the dermal and inhalation routes of exposure.  To 

assess handler risks, the Agency used surrogate unit exposure data from the Pesticide 

Handlers Exposure Database (PHED), and ORETF data.  

 

Occupational handler exposure assessments are completed by the Agency using different 

levels of personal protection.  The Agency typically evaluates all exposures with a tiered 

approach.  The lowest tier is represented by the baseline exposure scenario followed by 

increasing the levels of personal protection represented by personal protective equipment 

or PPE (e.g., gloves, extra clothing, and respirators) and engineering controls (e.g., closed 

cabs and closed loading systems).  This approach is always used by the Agency in order 

to be able to define label language using a risk-based approach and not based on generic 

requirements for label language. In addition, the minimal level of adequate protection for 

a chemical is generally considered by the Agency to be the most practical option for risk 

reduction.  The levels of protection that form the basis for the calculations in this 

assessment include:  

 

Baseline Exposure Scenario: Represents typical work clothing; a long-sleeved 

shirt, long pants, socks, and shoes. Chemical-resistant gloves or respiratory 

protection are not included in this scenario. 

 

Baseline Plus Gloves: Represents the baseline exposure scenario with the use of 

chemical-resistant gloves. No respiratory protection is included in this scenario. 
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Engineering Controls:  Represents the use of an appropriate engineering control 

such as a closed cockpit. Engineering controls are not applicable to handheld 

application methods which have no known devices that can be used to routinely 

lower the exposures for these methods. 

 

 

The following assumptions and factors were used in order to complete the exposure and 

risk assessment for occupational handlers/applicators: 

All worker scenarios were assumed to be short- and intermediate-term in 

exposure durations (i.e., 1-30 days and 1-6 months) with the exception of 

greenhouse/hothouse applications. 

For scenarios where greenhouse/hothouse applications are possible, a long-term 

exposure duration (6+ months) has also been calculated. 

The exposure assessment assumes an 8 hour work day. 

The maximum application rate per pesticide group (herbicide/pesticide/fungicide) 

has been assessed for the short-term exposure duration. 

The average application rate per pesticide group (herbicide/pesticide/fungicide) 

has been assessed for the intermediate-term exposure duration. 

A body weight of 70 kg was assumed because the relevant toxicological PoDs 

were not gender specific. 

All exposures were assessed at the baseline exposure scenario.  

For high acreage crops (e.g. corn, soybeans) where applicators can mix/load large 

quantities of pesticide, exposure assessments have also been completed for the 

baseline exposure scenario plus chemical-resistant gloves (described in the 

previous paragraph), and no respiratory protection. 

 

Risk Characterization: 

HED initially assessed handler exposure and risks for AAPs in fungicides, herbicides and 

insecticides at baseline PPE (long pants, a long-sleeved shirt, shoes, socks, no chemical-

resistant gloves, and no respiratory protection) which HED considers to be the typical 

minimal worker clothing.  When these assessments indicated that there were potential 

risks of concern for scenarios where workers would be handling large quantities of 

pesticide for high volume operations typically involving aerial applications to high 

acreage crops, HED repeated the assessments and included additional PPE (i.e., 

chemical-resistant gloves for pesticide handlers).  The Agency believes workers handling 

large volumes of pesticides will be wearing chemical-resistant gloves.   

 

When handlers are wearing typical worker clothing (i.e., baseline PPE) the majority of 

occupational handler scenarios do not indicate risks of concern.  For the occupational 

handler scenarios which involve the handling of large volumes of pesticides, those which 

EPA believes that handlers will be wearing chemical-resistant gloves, occupational 

handler scenarios do not indicate risks of concern with the addition of chemical-resistant 

gloves to baseline PPE (i.e., baseline plus gloves).  For the occupational scenarios that 

involve mixer loader applicators applying pesticides containing an AAP formulated as a 

wettable powder with a low pressure handwand to ornamentals in a greenhouse 
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environment, calculated risks resulted in MOEs below 100 when only traditional work 

clothes were assumed.  Since the Agency does not believe that it is routine for these 

workers to wear gloves for these scenarios, an assessment was provided showing MOEs 

when the percent of AAP in the final formulation was reduced.  For herbicides the 

assessments were provided reducing the cap from the proposed maximum of 25% to 

20%, 15%, 10% and 5%.  For insecticides and fungicides containing the AAPs, 

assessments were provided showing the impact on MOEs of reducing the maximum 

allowed amount in the final formulation from the proposed maximum of 10% to 8%, 6% 

and 5%.     

 

Table 8.1.1.  Exposure and Risks for Occupational Handlers of the AAPs in Herbicide Products  (All 

Exposure Durations) at Baseline Exposure Scenario 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High Acreage 

Crops (ST) 
2.6 6.46 0.0535 2 280 2 

Liquids/ Aerial 

Application/ High Acreage 

Crops (IT) 
0.5 

1200 

1.24 0.0103 12 1,500 12 

Liquids/ Airblast/ Nut Tree 

(ST) 1.8 0.15 0.00123 100 12,000 100 
Liquids/ Airblast/ Nut Tree 

(IT) 0.8 
40 

0.0663 0.00055 230 27,000 220 

Liquids/ Groundboom/ 

High Acreage Crops (ST) 2.6 1.077 0.0089 14 1,700 14 

Liquids/ Groundboom/ 

High Acreage Crops (IT) 0.5 
200 

0.207 0.001714 72 8,800 72 

Liquids/ Groundboom/ Turf 

(ST) 2.6 0.215 0.00178 70 8,500 69 
Liquids/ Groundboom/ Turf 

(IT) 0.5 
40 

0.0414 0.00034 360 44,000 360 
Liquids/ Low Pressure 

Handwand/ Turf  (ST) 1.8 0.0186 0.000154 800 95,000 800 
Liquids/ Low Pressure 

Handwand/ Turf  (IT) 1.8 
5 

2.9 1.2 

0.0186 0.000154 800 97,000 800 

Wettable Powder/ Airblast/ 

Nut Tree (ST) 0.4 0.0423 0.0098 350 1,500 290 

Wettable Powder/ Airblast/ 

Nut Tree (IT) 0.4 
40 

0.0423 0.0098 350 1,500 290 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops (ST) 
0.4 0.2114 0.05 70 300 60 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops (IT) 
0.25 

200 

0.1321 0.031 110 490 92 

Wettable Powder/ 

Groundboom/ Turf (ST) 0.4 0.0423 0.0098 350 1,500 290 

Wettable Powder/ 

Groundboom/ Turf (IT) 0.25 
40 

0.026 0.00614 570 2,400 460 

Wettable powder/ Low 

Pressure Handwand/ Turf 

(ST) 
1.8 0.0238 0.0055 630 2,700 510 

Wettable powder/ Low 

Pressure Handwand/ Turf 

(IT) 
1.8 

5 

3.7 43 

0.0238 0.0055 630 2,700 510 

Applicator Scenarios 
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Table 8.1.1.  Exposure and Risks for Occupational Handlers of the AAPs in Herbicide Products  (All 

Exposure Durations) at Baseline Exposure Scenario 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Liquid/ Aerial Application/ 

High Acreage Crops (ST)9 2.6 0.0123 0.003 1,200 5,000 1,000 

Liquid/ Aerial Application/ 

High Acreage Crops (IT)9 0.5 
1200 

Eng 

control 

only: 

0.0055 

Eng 

control 

only: 

0.068 0.0024 0.0006 6,400 26,000 5,100 

Airblast/ Nut Tree (ST) 0.4 0.00411 0.00103 3,600 15,000 2,900 
Airblast/ Nut Tree (IT) 0.4 

40 0.36 4.5 
0.00411 0.00103 3,600 15,000 2,900 

Groundboom/ High 

Acreage Crops (ST) 2.6 0.0052 0.0055 2,900 2,700 1,400 
Groundboom/ High 

Acreage Crops (IT) 0.5 
200 

0.001 0.0011 15,000 14,000 7,300 

Groundboom/ Turf (ST) 2.6 0.00104 0.0011 14,000 14,000 7,000 
Groundboom/ Turf (IT) 0.5 

40 

0.014 0.74 

0.0002 0.0002 75,000 71,000 36,000 

Mixer/Loader/Applicator Scenarios 
Low Pressure Handwand/ 

Turf (ORETF data) (ST)10 1.8 NA 0.00085 NA 18,000 NA 
Low Pressure Handwand/ 

Turf (ORETF data) (IT)10 1.8 
5 

no 

data 
6.6 

NA 0.00085 NA 18,000 NA 
Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (ST)10 
1.8 NA 0.1414 NA 110 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (IT)10 
1.8 NA 0.1414 NA 110 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (LT)10 
1.8 

5 
no 

data 
1100 

NA 0.1414 NA 110 NA 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(ST) 
1.8 0.6429 0.0039 23 3,900 23 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(IT) 
1.8 0.6429 0.0039 23 3,900 23 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(LT) 
1.8 

5 100 30 

0.6429 0.0039 23 3,900 23 

Flagger Scenarios 
Liquid/ Flagger/ High 

Acreage Crops (ST) 2.6 0.0245 0.0156 600 960 380 
Liquid/ Flagger/ High 

Acreage Crops (IT) 0.5 
1200 0.011 0.35 

0.0047 0.003 3,200 5,000 1,900 
1Application rates are based on maximum application rates of products containing inerts in the AAPs multiplied by 

25% to convert to application rate of just inert in an herbicides product (Herbicide products contain a maximum of 25% 

inert AAPs according to Inerts Task Force).  Application rates for Short-term (ST) exposure risk estimates are based on 

maximum application rates.  Application rates for Intermediate-term (IT) and long-term (LT) exposures are based on 

average application rates.  Baseline Exposure Scenario represents typical work clothing, no gloves. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure 

scenario of concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All 

exposure scenarios assess baseline exposure scenario and baseline inhalation exposure except for aerial applicator 

scenarios, which assess inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A 

/day))/ Body Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure (μg inert / lb inert) * Conversion Factor (1 mg /1000 μg) * 

Application Rate (lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE = PoD (NOAEL of 15 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7ST Inhalation MOE = PoD (NOAEL of 15 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total MOE = 1/ (1/Dermal MOE + 1/Inhalation MOE) 
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9Aerial applicators do not have baseline exposure: only engineering control exposure can be assessed. All other 

exposure scenarios assess the baseline exposure scenario and baseline inhalation exposure. 
10These scenarios have baseline inhalation unit exposures, but not baseline dermal unit exposures. The M/L/A scenario 

assessed in Table 8.1.1. results in a higher exposure (and therefore is health protective) than either of the two “NA” 

scenarios shown at baseline plus gloves dermal exposure. 

 

 

1Application rates are based on maximum application rates of products containing inerts in the AAPs multiplied by 

25% to convert to application rate of just inert in an herbicides product (Herbicide products contain maximum of 25% 

inert from the AAPs according to Inerts Task Force).  Application rates for Short-term (ST) exposure risk estimates are 

based on maximum application rates.  Application rates for Intermediate-term (IT) and long-term (LT) exposures are 

based on average application rates. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure 

scenario of concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All 

exposure scenarios assess baseline plus gloves plus baseline inhalation exposure except for aerial applicator scenarios, 

which assess inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A 

/day))/ Body Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure (μg inert / lb inert) * Conversion Factor (1 mg /1000 μg) * 

Application Rate (lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 15 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7ST Inhalation MOE = PoD (NOAEL of 15 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total MOE = 1/ (1/Dermal MOE + 1/Inhalation MOE) 

*Aerial applicators do not have baseline exposure: only engineering control exposure can be assessed. All other 

exposure scenarios assess baseline plus gloves and baseline inhalation exposure. 

 

Table 8.1.2.  Exposure and Risks for Occupational Handlers of AAPs in Herbicide Products (All 

Exposure Durations) with Baseline Plus Gloves for High Acreage Mixer/ Loader Scenarios and Turf 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline + 

Gloves 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline + 

Gloves 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High Acreage 

Crops (ST) 
2.6 0.0513 0.0535 290 280 150 

Liquids/ Aerial 

Application/ High Acreage 

Crops (IT) 
0.5 

1200 

0.0099 0.0103 1,500 1,500 750 

Liquids/ Groundboom/ 

High Acreage Crops (ST) 2.6 0.00854 0.0089 1,800 1,700 850 
Liquids/ Groundboom/ 

High Acreage Crops (IT) 0.5 
200 

0.00164 0.001714 9,100 8,800 4,500 
Liquids/ Groundboom/ 

Turf (ST) 2.6 0.0017 0.0018 8,800 8,400 4,300 
Liquids/ Groundboom/ 

Turf (IT) 0.5 
40 

0.023 1.2 

0.00033 0.00034 47,000 44,000 22,000 
Wettable Powder/ 

Groundboom/ High 

Acreage Crops (ST) 
0.4 0.00971 0.05 1,500 300 250 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops (IT) 
0.25 

200 0.17 43 

0.00610 0.031 2,500 490 410 
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1Application rates are based on maximum application rates of products containing inerts in the AAPs multiplied by 

variable % AAP in formulation to convert to application rate of just inert in an herbicide product.  Application rates for 

Short-term (ST) exposure risk estimates are based on maximum application rates.  Application rates for Intermediate-

term (IT) and long-term (LT) exposures are based on average application rates. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure 

scenario of concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All 

exposure scenarios assess baseline exposure scenario plus baseline inhalation exposure  
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A 

/day))/ Body Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure (μg inert / lb inert) * Conversion Factor (1 mg /1000 μg) * 

Application Rate (lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 15 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7
 Inhalation MOE = PoD (NOAEL of 15 mg/kg/day) / Daily inhalation dose (mg/kg/day) 

8Total MOE = 1/ (1/Dermal MOE + 1/Inhalation MOE) 

 

 

 

Table 8.1.4.  Exposure and Risks for Occupational Handlers of AAPs in Insecticide Products (All 

Exposure Durations) at Baseline Exposure Scenario 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Mixer/Loader Scenarios 

Liquids/ Aerial 

Application/ High Acreage 

Crops (ST) 
0.2 0.497 0.00411 30 3,600 30 

Liquids/ Aerial 

Application/ High Acreage 

Crops (IT) 
0.07 

1200 

2.9 1.2 

0.174 0.00144 86 10,400 86 

Table 8.1.3:  Exposure and Risks for Occupational Handlers of AAPs in Herbicide Products Used in Low 

Pressure Handwand Applications to Ornamentals in Greenhouses (All Exposure Durations) at Baseline 

Exposure Scenario  

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Mixer/Loader/Applicator for Herbicide Products with 20% AAP in formulation 

Liquids/ Low Pressure 

Handwand/ Ornamentals 1.44 5 100 30 0.514 0.0031 29 4,900 29 

Mixer/Loader/Applicator for Herbicide Products with 15% AAP in formulation 

Liquids/ Low Pressure 

Handwand/ Ornamentals  1.08 5 100 30 0.386 0.0023 39 6,500 39 

Mixer/Loader/Applicator for Herbicide Products with 10% AAP in formulation 

Liquids/ Low Pressure 

Handwand/ Ornamentals  0.72 5 100 30 0.257 0.0015 58 9,700 58 

Mixer/Loader/Applicator for Herbicide Products with 5% AAP in formulation 

Liquids/ Low Pressure 

Handwand/ Ornamentals  0.36 5 100 30 0.129 0.00077 120 19,000 120 
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Table 8.1.4.  Exposure and Risks for Occupational Handlers of AAPs in Insecticide Products (All 

Exposure Durations) at Baseline Exposure Scenario 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Liquids/ Airblast/ Nut Tree 

(ST) 0.9 0.075 0.00062 200 24,000 200 

Liquids/ Airblast/ Nut Tree 

(IT) 0.25 

40 

0.0207 0.00017 720 88,000 720 

Liquids/ Groundboom/ 

High Acreage Crops (ST) 0.2 0.0829 0.00069 180 22,000 180 

Liquids/ Groundboom/ 

High Acreage Crops (IT) 0.07 

200 

0.029 0.00024 520 63,000 520 

Liquids/ Groundboom/ 

Turf (ST) 0.2 0.0166 0.000137 900 110,000 900 

Liquids/ Groundboom/ 

Turf (IT) 0.07 

40 

0.0058 0.000048 2,600 310,000 2,600 

Liquids/ Low Pressure 

Handwand/ Turf  (ST) 0.72 0.0075 0.00006 2,000 240,000 2,000 

Liquids/ Low Pressure 

Handwand/ Turf  (IT) 0.72 

5 

0.0075 0.00006 2,000 240,000 2,000 

Wettable Powder/ Airblast/ 

Nut Tree (ST) 0.6 0.0634 0.01474 240 1,000 190 

Wettable Powder/ Airblast/ 

Nut Tree (IT) 0.3 

40 

0.0317 0.00737 470 2,000 380 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops (ST) 
0.2 0.1057 0.025 140 600 120 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops (IT) 
0.07 

200 

0.037 0.0086 410 1,700 330 

Wettable Powder/ 

Groundboom/ Turf (ST) 0.2 0.02 0.0049 700 3,100 600 

Wettable Powder/ 

Groundboom/ Turf (IT) 0.07 

40 

0.0074 0.00172 2,000 8,700 1,600 

Wettable powder/ Low 

Pressure Handwand/ Turf 

(ST) 
0.72 0.0095 0.0022 1,600 7,000 1,300 

Wettable powder/ Low 

Pressure Handwand/ Turf 

(IT) 
0.72 

5 

3.7 43 

0.0095 0.0022 1,600 6,800 1,300 

Applicator Scenarios 

Liquid/ Aerial Application/ 

High Acreage Crops (ST)9 0.2 0.0009 0.0002 16,000 65,000 13,000 

Liquid/ Aerial Application/ 

High Acreage Crops (IT)9 0.07 

1200 

Eng 

control 

only: 

0.0055 

Eng 

control 

only: 

0.068 0.0003 0.0001 45,000 180,000 36,000 

Airblast/ Nut Tree (ST) 0.9 40 0.36 4.5 0.0093 0.002314 1,600 6,500 1,300 
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Table 8.1.4.  Exposure and Risks for Occupational Handlers of AAPs in Insecticide Products (All 

Exposure Durations) at Baseline Exposure Scenario 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Airblast/ Nut Tree (IT) 0.25 0.0026 0.000643 5,800 23,000 4,700 

Groundboom/ High 

Acreage Crops (ST) 0.2 0.0004 0.000423 38,000 35,000 18,000 

Groundboom/ High 

Acreage Crops (IT) 0.07 

200 

0.00014 0.000148 110,000 100,000 52,000 

Groundboom/ Turf (ST) 0.2 0.00008 0.000085 190,000 180,000 90,000 

Groundboom/ Turf (IT) 0.07 

40 

0.014 0.74 

0.00003 0.00003 540,000 510,000 260,000 

Mixer/Loader/ Applicator Scenarios 

Low Pressure Handwand/ 

Turf (ORETF data) (ST)10 0.72 NA 0.00034 NA 44,000 NA 

Low Pressure Handwand/ 

Turf (ORETF data) (IT) 10 0.72 

no 

data 
6.6 

NA 0.00034 NA 44,000 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (ST) 10 
0.72 NA 0.05657 NA 270 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (IT) 10 
0.72 NA 0.05657 NA 270 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (LT) 10 
0.72 

5 

no 

data 
1100 

NA 0.05657 NA 270 NA 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(ST) 
0.72 0.257 0.00154 58 19,000 58 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(IT) 
0.72 0.257 0.00154 58 9,700 58 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(LT) 
0.72 

5 100 30 

0.257 0.00154 58 9,700 58 

Flagger Scenarios 

Liquid/ Flagger/ High 

Acreage Crops (ST) 0.2 0.0019 0.0012 7,900 13,000 4,800 

Liquid/ Flagger/ High 

Acreage Crops (IT) 0.07 

1200 0.011 0.35 

0.00066 0.00042 23,000 36,000 14,000 
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1Application rates are based on maximum application rates of products containing inerts in the AAPs multiplied by 

10% to convert to application rate of just inert in an insecticide product (Insecticide products contain maximum of 10% 

inert from the AAPs according to Inerts Task Force).  Application rates for Short-term (ST) exposure risk estimates are 

based on maximum application rates.  Application rates for Intermediate- (IT) and long-term (LT) exposures are based 

on average application rates. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure 

scenario. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All 

exposure scenarios assess baseline exposure scenario and baseline inhalation exposure except for aerial applicator 

scenarios, which assess inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A 

/day))/ Body Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure (μg inert / lb inert) * Conversion Factor (1 mg /1000 μg) * 

Application Rate (lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 15 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7ST Inhalation MOE = PoD (NOAEL of 15 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total MOE = 1/ (1/Dermal MOE + 1/Inhalation MOE) 
9Aerial applicators do not have baseline exposure: only engineering control exposure can be assessed. All other 

exposure scenarios assess the baseline exposure scenario and baseline inhalation exposure. 
10These scenarios have baseline inhalation unit exposures, but not baseline dermal unit exposures. The M/L/A scenario 

assessed in Table 8.1.4. results in a higher exposure (and therefore is health protective) than either of the two “NA” 

scenarios shown at baseline plus gloves dermal exposure. 

 

1Application rates are based on maximum application rates of products containing inerts in the AAPs multiplied by 

10% to convert to application rate of just inert in an insecticide product (Insecticide products contain maximum of 10% 

inert from the AAPs according to Inerts Task Force).  Application rates for Short-term (ST) exposure risk estimates are 

based on maximum application rates.  Application rates for Intermediate-term (IT) and long-term (LT) exposures are 

based on average application rates. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure 

scenario of concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All 

exposure scenarios assess baseline plus gloves and baseline inhalation exposure except for aerial applicator scenarios, 

which assess inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A 

/day))/ Body Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure (μg inert / lb inert) * Conversion Factor (1 mg /1000 μg) * 

Application Rate (lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 15 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7ST Inhalation MOE = PoD (NOAEL of 30 15 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total MOE = 1/ (1/Dermal MOE + 1/Inhalation MOE) 

*Aerial applicators do not have baseline exposure: only engineering control exposure can be assessed. All other 

exposure scenarios assess baseline plus gloves and baseline inhalation exposure. 

 

Table 8.1.5.  Exposure and Risks for Occupational Handlers of AAPs in Insecticide Products (All 

Exposure Durations) with Baseline Plus Gloves for High Acreage Mixer/ Loader Scenarios 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline + 

Gloves 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline + 

Gloves 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High Acreage 

Crops (ST) 
0.2 0.00394 0.00411 3,800 3,600 1,900 

Liquids/ Aerial 

Application/ High Acreage 

Crops (IT) 
0.07 

1200 0.023 1.2 

0.00138 0.00144 11,000 10,400 5,300 
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1Application rates are based on maximum application rates of products containing inerts in the AAPs multiplied by 

variable % AAP in formulation to convert to application rate of just inert in an insecticide product.  Application rates 

for Short-term (ST) exposure risk estimates are based on maximum application rates.  Application rates for 

Intermediate-term (IT) and long-term (LT) exposures are based on average application rates. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure 

scenario of concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All 

exposure scenarios assess baseline exposure scenario and baseline inhalation exposure  
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A 

/day))/ Body Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure (μg inert / lb inert) * Conversion Factor (1 mg /1000 μg) * 

Application Rate (lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 15 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7ST Inhalation MOE = PoD (NOAEL of 15 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total MOE = 1/ (1/Dermal MOE + 1/Inhalation MOE) 

 

Table 8.1.7.  Exposure and Risks for Occupational Handlers of AAPs in Fungicide Products (All 

Exposure Durations) with Baseline Exposure Scenario 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Mixer/Loader Scenarios 

Liquids/ Aerial 

Application/ High Acreage 

Crops (ST) 
0.5 1.243 0.010286 12 1,500 12 

Liquids/ Aerial 

Application/ High Acreage 

Crops (IT) 
0.07 

1200 

0.174 0.00144 86 10,000 86 

Liquids/ Airblast/ Nut Tree 

(ST) 1.1 40 

2.9 1.2 

0.09114 0.000754 160 20,000 160 

Table 8.1.6:  Exposure and Risks for Occupational Handlers of AAPs in Insecticides Products Used in 

Low Pressure Handwand Applications to Ornamentals in Greenhouses  (All Exposure Durations) at 

Baseline Exposure Scenario 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Mixer/Loader/Applicator for Insecticides Products with 8% AAP in formulation 

Liquids/ Low Pressure 

Handwand/ Ornamentals 0.576 5 100 30 0.2057 0.0012 73 12,000 72 

Mixer/Loader/Applicator for Insecticides Products with 6% AAP in formulation 

Liquids/ Low Pressure 

Handwand/ Ornamentals  0.432 5 100 30 0.1543 0.0009 97 16,000 97 

Mixer/Loader/Applicator for Insecticides Products with 5% AAP in formulation 

Liquids/ Low Pressure 

Handwand/ Ornamentals 0.36 5 100 30 0.129 0.00077 120 19,000 120 
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Table 8.1.7.  Exposure and Risks for Occupational Handlers of AAPs in Fungicide Products (All 

Exposure Durations) with Baseline Exposure Scenario 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Liquids/ Airblast/ Nut Tree 

(IT) 0.3 0.0249 0.000206 600 73,000 600 

Liquids/ Groundboom/ 

High Acreage Crops (ST) 0.5 0.207 0.001714 70 9,000 70 

Liquids/ Groundboom/ 

High Acreage Crops (IT) 0.07 

200 

0.029 0.00024 520 63,000 510 

Liquids/ Groundboom/ Turf 

(ST) 0.5 0.0414 0.000343 360 44,000 360 

Liquids/ Groundboom/ Turf 

(IT) 0.07 

40 

0.0058 0.000048 2,600 310,000 2,600 

Liquids/ Low Pressure 

Handwand/ Turf  (ST) 0.72 0.0075 0.000062 2,000 240,000 2,000 

Liquids/ Low Pressure 

Handwand/ Turf  (IT) 0.72 

5 

0.0075 0.000062 2,000 240,000 2,000 

Wettable Powder/ Airblast/ 

Nut Tree (ST) 0.7 0.074 0.0172 200 870 170 

Wettable Powder/ Airblast/ 

Nut Tree (IT) 0.2 

40 

0.02114 0.004914 710 3,100 580 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops (ST) 
0.1 0.0529 0.012286 280 1,200 230 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops (IT) 
0.06 

200 

0.03171 0.00737 470 2,000 380 

Wettable Powder/ 

Groundboom/ Turf (ST) 0.1 0.0106 0.002457 1,400 6,000 1,200 

Wettable Powder/ 

Groundboom/ Turf (IT) 0.06 

40 

0.0063 0.00147 2,400 10,000 1,900 

Wettable powder/ Low 

Pressure Handwand/ Turf 

(ST) 
0.72 0.00951 0.002211 1,600 6,800 1,300 

Wettable powder/ Low 

Pressure Handwand/ Turf 

(IT) 
0.72 

5 

3.7 43 

0.00951 0.002211 1,600 6,800 1,300 

Applicator Scenarios 

Liquid/ Aerial Application/ 

High Acreage Crops (ST)9 0.5 0.0024 0.0006 6,500 25,000 5,000 

Liquid/ Aerial Application/ 

High Acreage Crops (IT)9 0.07 

1200 

Eng 

control 

only: 

0.0055 

Eng 

control 

only: 

0.068 0.0003 0.0001 45,000 180,000 36,000 

Airblast/ Nut Tree (ST) 0.7 0.0072 0.0018 2,100 8,500 1,700 

Airblast/ Nut Tree (IT) 0.3 

40 0.36 4.5 

0.0031 0.000771 4,900 19,000 3,900 
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Table 8.1.7.  Exposure and Risks for Occupational Handlers of AAPs in Fungicide Products (All 

Exposure Durations) with Baseline Exposure Scenario 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Groundboom/ High 

Acreage Crops (ST) 0.5 0.001 0.001057 15,000 14,000 7,500 

Groundboom/ High 

Acreage Crops (IT) 0.07 

200 

0.00014 0.000148 110,000 100,000 52,000 

Groundboom/ Turf (ST) 0.5 0.0002 0.000211 75,000 70,000 37,000 

Groundboom/ Turf (IT) 0.07 

40 

0.014 0.74 

0.00003 0.000029 
540,000 510,000 260,000 

Mixer/Loader/ Applicator Scenarios 

Low Pressure Handwand/ 

Turf (ORETF data) (ST) 10 0.72 NA 0.000339 NA 44,000 NA 

Low Pressure Handwand/ 

Turf (ORETF data) (IT) 10 0.72 

NA 6.6 

NA 0.000339 NA 44,000 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (ST) 10 
0.72 NA 0.05657 NA 270 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (IT) 10 
0.72 NA 0.05657 NA 270 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals (LT) 10 
0.72 

5 

NA 1100 

NA 0.05657 NA 270 NA 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(ST) 
0.72 0.257 0.001543 58 9,700 58 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(IT) 
0.72 0.257 0.001543 58 9,700 58 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

(LT) 
0.72 

5 100 30 

0.257 0.001543 58 9,700 58 

Flagger Scenarios 

Liquid/ Flagger/ High 

Acreage Crops (ST) 0.5 
0.0047 0.003 

3,200 5,000 1,900 

Liquid/ Flagger/ High 

Acreage Crops (IT) 0.07 

1200 0.011 0.35 
0.00066 0.00042 

23,000 36,000 14,000 

1Application rates are based on maximum application rates of products containing inerts in the AAPs multiplied by 

10% to convert to application rate of just inert in an fungicide product (Fungicide products contain maximum of 10% 

inert from the AAPs according to the Inerts Task Force).  Application rates for Short-term (ST) exposure risk estimates 

are based on maximum application rates.  Application rates for Intermediate-term (IT) exposures are based on average 

application rates. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure 

scenario of concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All 

exposure scenarios assess baseline exposure scenario and baseline inhalation exposure except for aerial applicator 

scenarios, which assess inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A 

/day))/ Body Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
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5 Daily Inhalation Dose = (Inhalation Unit Exposure (μg inert / lb inert) * Conversion Factor (1 mg /1000 μg) * 

Application Rate (lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 15 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7ST Inhalation MOE = PoD (a NOAEL of 15 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total MOE = 1/ (1/Dermal MOE + 1/Inhalation MOE) 
9Aerial applicators do not have baseline exposure: only engineering control exposure can be assessed. All other 

exposure scenarios assess the baseline exposure scenario and baseline inhalation exposure. 
10These scenarios have baseline inhalation unit exposures, but not baseline dermal unit exposures. The M/L/A scenario 

assessed in Table 8.1.7. results in a higher exposure (and therefore is health protective) than either of the two “NA” 

scenarios shown at baseline plus gloves dermal exposure. 

 

 

Table 8.1.8.  Exposure and Risks for Occupational Handlers of AAPs in Fungicide Products (All 

Exposure Durations) with Baseline Plus Gloves for High Acreage Mixer/ Loader Scenarios 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline + 

Gloves 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline + 

Gloves 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Mixer/Loader Scenarios 
Liquids/ Aerial 

Application/ High Acreage 

Crops (ST) 
0.5 0.00986 0.010286 1,500 1,500 750 

Liquids/ Aerial 

Application/ High Acreage 

Crops (IT) 
0.07 

1200 

0.00138 0.00144 11,000 10,000 5,300 

Liquids/ Groundboom/ 

High Acreage Crops (ST) 0.5 0.00164 0.0017 9,100 8,800 4,500 

Liquids/ Groundboom/ 

High Acreage Crops (IT) 0.07 
200 

0.023 1.2 

0.00023 0.00024 65,000 63,000 32,000 
1Application rates are based on maximum application rates of products containing inerts in the AAPs multiplied by 

10% to convert to application rate of just inert in an fungicide product (Fungicide products contain maximum of 10% 

inert from the AAPs according to the Inerts Task Force).  Application rates for Short-term (ST) exposure risk estimates 

are based on maximum application rates.  Application rates for Intermediate-term (IT) exposures are based on average 

application rates. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure 

scenario of concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All 

exposure scenarios assess baseline plus gloves and baseline inhalation exposure except for aerial applicator scenarios, 

which assess inhalation and dermal exposures with engineering controls. 
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A 

/day))/ Body Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure (μg inert / lb inert) * Conversion Factor (1 mg /1000 μg) * 

Application Rate (lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 15 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7ST Inhalation MOE = PoD (a NOAEL of 15 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total MOE = 1/ (1/Dermal MOE + 1/Inhalation MOE) 
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1Application rates are based on maximum application rates of products containing inerts in the AAPs multiplied by 

variable % AAP in formulation to convert to application rate of just inert in a fungicides product.  Application rates for 

Short-term (ST) exposure risk estimates are based on maximum application rates.  Application rates for Intermediate-

term (IT) and long-term (LT) exposures are based on average application rates. 
2Area treated daily values are from the EPA HED estimates of acreage treated in a single day for each exposure 

scenario of concern. 
3Unit Exposure values are reported in PHED Surrogate Exposure Guide dated August 1998 or from ORETF data.  All 

exposure scenarios assess baseline exposure scenario and baseline inhalation exposure  
4Daily Dermal Dose = (Dermal Unit Exposure (mg inert /lb inert) * Application Rate (lb inert /A) * Area Treated (A 

/day))/ Body Weight (70 kg) * Dermal Absorption Factor of 5% (0.05) 
5 Daily Inhalation Dose = (Inhalation Unit Exposure (μg inert / lb inert) * Conversion Factor (1 mg /1000 μg) * 

Application Rate (lb inert /A) * Area Treated (A /day)) / Body Weight (70 kg)  
6 Dermal MOE =  PoD (NOAEL of 15 mg/kg/day)/ Daily dermal dose (mg/kg/day) 
7ST Inhalation MOE = PoD (NOAEL of 15 mg/kg/day) / Daily inhalation dose (mg/kg/day) 
8Total MOE = 1/ (1/Dermal MOE + 1/Inhalation MOE) 

 

8.2 Occupational Postapplication Risk 

 

HED uses the term postapplication to describe exposures that occur when individuals are 

present in an environment that has been previously treated with a pesticide (also referred 

to as re-entry exposure).  Such exposures may occur when workers enter previously 

treated areas to perform job functions, including activities related to crop production, 

such as scouting for pests or harvesting.  Postapplication exposure levels vary over time 

and depend on such things as the type of activity, the nature of the crop or target that was 

treated, the type of pesticide application, and the chemical’s degradation properties.  In 

addition, the timing of pesticide applications, relative to harvest activities, can greatly 

reduce the potential for postapplication exposure. 

 

Inhalation exposures are not typically calculated for occupational post-application 

scenarios because inhalation exposures generally account for a negligible percentage of 

the overall body burden for most pesticide chemicals.  This is particularly true for 

chemicals with a low vapor pressure such as the AAPs.   

 

Table 8.1.9:  Exposure and Risks for Occupational Handlers of AAPs in Fungicides Products Used in 

Low Pressure Handwand Applications to Ornamentals in Greenhouses (All Exposure Durations) at 

Baseline Exposure Scenario (14% AAP in Formulation) 

Exposure Scenario 

(Formulation/ 

Application/ Crop) 

Application 

Rate1 (lb 

inert/ A) 

Area 

Treated 

Daily2 

(acres) 

Dermal 

Unit 

Exposure 

(mg/lb 

inert)3 

Inhalation 

Unit 

Exposure 

(ug/ lb 

inert)3 

 

Baseline 

Dermal 

Dose 

(mg/kg 

/day)4 

 

Baseline 

Inhalation 

Dose 

(mg/kg/ 

day)5 

Baseline 

Dermal 

MOE6 

Baseline 

Inhalation 

MOE7 

Total MOE8 

Mixer/Loader/Applicator for Fungicide Products with 8% AAP in Formulation 
Liquids/ Low Pressure 

Handwand/ Ornamentals  0.576 5 100 30 0.2057 0.0012 73 12,000 72 

Mixer/Loader/Applicator for Fungicide Products with 6% AAP in formulation 

Liquids/ Low Pressure 

Handwand/ Ornamentals  0.432 5 100 30 0.1543 0.0009 97 16,000 97 

Mixer/Loader/Applicator for Fungicide Products with 5% AAP in formulation 

Liquids/ Low Pressure 

Handwand/ Ornamentals  0.36 5 100 30 0.129 0.00077 120 19,000 120 
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Exposure Scenarios 

This assessment is considered to be a screening level estimate, demonstrating that there 

are minimal potential risks to workers re-entering fields treated with pesticides containing 

the AAPs as inert ingredients.  While the AAPs are present in formulations designated for 

crops besides those assessed in this document, risk estimates for those occupational 

postapplication scenarios are expected to be less than those scenarios assessed in this 

document (i.e., calculated MOEs will be higher).  The three occupational postapplication 

scenarios assessed are for postapplication activities associated with: 

Tall field/row crops (including scouting, weeding, hand harvesting sweet corn) 

Turf (golf course/sod farm) (including mowing, transplanting, hand weeding) 

Vine/Trellis crops (including scouting, training, tying, thinning, and grape girding 

and cane turning) 

  

Exposure Data and Assumptions 

The assumptions used in the postapplication risk assessment calculations are detailed as 

follows: 

The average occupational workday is assumed to be 8 hours.  

The adverse effects for the short- and intermediate-term dermal PoD’s are based 

on studies where the effects were observed in both sexes; therefore, the body 

weight of 70 kg was used to estimate exposure. 

HED has developed standard transfer coefficient values for occupational 

postapplication scenarios to ensure consistency in exposure assessments.  These 

standard values were used to calculate postapplication exposures. 

Anticipated post-application activities and their respective dermal transfer 

coefficients (TCs) are summarized in Table 8.2.1.  The TC information is based 

on the Science Advisory Council for Exposure Policy Number 3.1. 

The transfer coefficient for sod transplanting, and hand weeding used to represent 

dermal exposure is from Agriculture Reentry Task Force (ARTF) data; study 

ARF-035 (MRID 45432303). 

Calculations of postapplication exposures are completed using maximum 

application rates of the products of that type of pesticide (herbicide, insecticide, or 

fungicide) for short-term exposures and average application rates of products for 

intermediate-term exposures. 

Herbicides assessed can contain a maximum of 25% AAP in any product 

formulation; insecticides and fungicides contain a maximum of 10% in any 

product formulation.    

No postapplication data were submitted for the AAPs; a default 20% of the 

application rate (for agricultural crops) and 5% (for turf) is considered available 

as a transferrable residue with a 10% default daily dissipation rate. 

Dermal absorption is assumed to be 5%. 

 

Risks were calculated using the Margin of Exposure (MOE) approach, which is a ratio of 

the exposure to the toxicological PoD.   
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Risk Characterization 

A variety of pesticide formulations contain AAPs.  PPE is usually not required for worker 

re-entry, and therefore these postapplication risk estimates are based on the baseline 

exposure scenario (i.e., typical work clothing but no gloves).   Typically, HED 

characterizes the risk estimate in relation to the restricted entry interval (REI) for a 

particular active ingredient.  While REIs for specific products are not discussed in this 

risk assessment, occupational post-application scenarios assessed generally result in 

MOEs that do not indicate risks of concern on Day 0 (the day of application) except for 

two postapplication scenarios.  

 

Occupational postapplication risk estimates are presented in Table 8.2.1.  The risk 

estimates for the three exposure scenarios assessed resulted in MOEs do not demonstrate 

risks of concern (i.e., MOEs > 100) on Day 0, except for two scenarios: 

1) the short-term worker postapplication activities involving herbicides on corn, 

specifically the hand-harvesting harvesting/ detassling scenario.  That scenario 

resulted in an MOE of 53 on the day of application (Day 0).  Assuming an 

herbicide application at the maximum application rate, the MOE would exceed 

100 for this scenario at day 13 after application.  The Agency notes that it is not 

expected to be typical agricultural practice to apply herbicides on the same day 

workers would be conducting hand harvesting and detassling activities. As noted 

earlier in this assessment, herbicides and insecticides are typically applied 

relatively early in a growing season. All other postapplication scenarios result in 

MOEs that do not demonstrate risks of concern on the day of application (Day 0). 

2) the short-term worker postapplication activities involving insecticides on corn, 

specifically the hand-harvesting harvesting/ detassling scenario.  That scenario 

resulted in an MOE of 69 on the day of application (Day 0).  Assuming an 

insecticide application at the maximum application rate, the MOE would exceed 

100 for this scenario at day 4 after application.  The Agency notes that it is not 

expected to be typical agricultural practice to apply insecticides on the same day 

workers would be conducting hand harvesting and detassling activities. As noted 

earlier in this assessment, herbicides and insecticides are typically applied 

relatively early in a growing season. All other postapplication scenarios result in 

MOEs that do not demonstrate risks of concern on the day of application (Day 0). 

 

 

Table 8.2.1.  Short- and Intermediate-Term Occupational Postapplication Dermal 

Exposures and Risks for the AAPs  
Crop & 

Exposure 

Duration 

Application 

Rate 

(lb inert /A) Work Activity 

Transfer 

Coefficient
1

(cm
2
/hr) 

Day after 

Treatment
2
 

DFRt 

(μg/cm
2
)

3
 

Daily Dose 

(mg/kg/day)
4
 MOE

5
 

Herbicide Product Scenarios 
Scout, weed low 

foliage 
100 0 0.0033 4,500 

Scout, weed 

high foliage 
400 0 0.0133 1,100 

Corn 

(ST) 
2.6 

Scout, irrigate, 

weed high 

foliage 

1,000 0 

5.834 

0.0333 450 
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Table 8.2.1.  Short- and Intermediate-Term Occupational Postapplication Dermal 

Exposures and Risks for the AAPs  
Crop & 

Exposure 

Duration 

Application 

Rate 

(lb inert /A) Work Activity 

Transfer 

Coefficient
1

(cm
2
/hr) 

Day after 

Treatment
2
 

DFRt 

(μg/cm
2
)

3
 

Daily Dose 

(mg/kg/day)
4
 MOE

5
 

Harvesting/ 

detassling 
17,000 0 0.5667 26 

Days till MOE > 100 13 

Scout, weed low 

foliage 
100 0 0.0004 39,000 

Scout, weed 

high foliage 
400 0 0.0015 9,700 

Scout, irrigate, 

weed high 

foliage 

1,000 0 0.0038 3,900 

Corn (IT) 0.3 

Harvesting/ 

detassling 
17,000 0 

0.673 

0.0654 230 

Hedge, irrigate, 

weed, scout, 

train, tie 

500 0 0.0077 1,900 

Scout, train, tie 1,000 0 0.0154 970 

Harvest, pull, 

thin, prune, 

train, tie 

5,000 0 0.0769 200 

Grapes 

(Table) 

(ST) 

1.2 

Cane turning, 

girdle 
10,000 0 

2.693 

0.1539 100 

Hedge, irrigate, 

weed, scout, 

train, tie 

500 0 0.0045 3,300 

Scout, train, tie 1,000 0 0.0090 1,700 

Harvest, pull, 

thin, prune, 

train, tie 

5,000 0 0.0449 330 

Grapes 

(Table) 

(IT) 

0.7 

Cane turning, 

girdle 
10,000 0 

1.571 

0.0898 170 

Mowing 500 0 0.004 3,800 
Turf/ sod 

(ST) 
2.6 

Transplant, 

weed, harvest 
6,800 0 

1.458 

0.057 260 

Mowing 500 0 0 31,000 
Turf/ Sod 

(IT) 
0.3 

Transplant, 

weed, harvest* 
6,800 0 

0.168 

0.007 2,300 

Insecticide Product Scenarios 
Scout, weed low 

foliage 
100 0 0.0013 12,000 

Scout, weed 

high foliage 
400 0 0.0051 2,900 

Scout, irrigate, 

weed high 

foliage 

1,000 0 0.0128 1,200 

Corn 

(ST) 
1.0 

Harvesting/ 

detassling 
17,000 0 

2.244 

0.2180 69 

Days till MOE > 100 4 
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Table 8.2.1.  Short- and Intermediate-Term Occupational Postapplication Dermal 

Exposures and Risks for the AAPs  
Crop & 

Exposure 

Duration 

Application 

Rate 

(lb inert /A) Work Activity 

Transfer 

Coefficient
1

(cm
2
/hr) 

Day after 

Treatment
2
 

DFRt 

(μg/cm
2
)

3
 

Daily Dose 

(mg/kg/day)
4
 MOE

5
 

Scout, weed low 

foliage 
100 0 0.0001 120,000 

Scout, weed 

high foliage 
400 0 0.0005 29,000 

Scout, irrigate, 

weed high 

foliage 

1,000 0 0.0013 12,000 

Corn (IT) 0.1 

Harvesting/ 

detassling 
17,000 0 

0.224 

0.0218 690 

Hedge, irrigate, 

weed, scout, 

train, tie 

500 0 0.0045 3,300 

Scout, train, tie 1,000 0 0.009 1,700 

Harvest, pull, 

thin, prune, 

train, tie 

5,000 0 0.0449 330 

Grapes 

(Table) 

(ST) 

0.7 

Cane turning, 

girdle 
10,000 0 

1.571 

0.0898 170 

Hedge, irrigate, 

weed, scout, 

train, tie 

500 0 0.0019 7,800 

Scout, train, tie 1,000 0 0.0038 3,900 

Harvest, pull, 

thin, prune, 

train, tie 

5,000 0 0.0192 780 

Grapes 

(Table) 

(IT) 

0.3 

Cane turning, 

girdle 
10,000 0 

0.673 

0.0385 390 

Mowing 

 

500 

 
0 0.002 10,000 

Turf/ sod 

(ST) 
1.0 

Transplant, 

weed, harvest 
6,800 0 

0.561 

0.022 700 

Mowing 

 
500 0 0 94,000 

Turf/ Sod 

(IT) 
0.1 

Transplant, 

weed, harvest* 
6,800 0 

0.056 

0.002 6,900 

Fungicide Product Scenarios 
Scout, weed low 

foliage 
100 0 

0.0006 24,000 

Scout, weed 

high foliage 
400 0 

0.0026 6,000 

Scout, irrigate, 

weed high 

foliage 

1,000 0 

0.0064 2,400 
Corn 

(ST) 
0.5 

Harvesting/ 

detassling 
17,000 0 

1.122 

0.1090 140 

Scout, weed low 

foliage 
100 0 

0.0001 120,000 
Corn (IT) 0.1 

Scout, weed 

high foliage 
400 0 

0.224 

0.0005 29,000 
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Table 8.2.1.  Short- and Intermediate-Term Occupational Postapplication Dermal 

Exposures and Risks for the AAPs  
Crop & 

Exposure 

Duration 

Application 

Rate 

(lb inert /A) Work Activity 

Transfer 

Coefficient
1

(cm
2
/hr) 

Day after 

Treatment
2
 

DFRt 

(μg/cm
2
)

3
 

Daily Dose 

(mg/kg/day)
4
 MOE

5
 

Scout, irrigate, 

weed high 

foliage 

1,000 0 

0.0013 12,000 

Harvesting/ 

detassling 
17,000 0 0.0218 690 

Hedge, irrigate, 

weed, scout, 

train, tie 

500 0 0.0032 4,700 

Scout, train, tie 1,000 0 0.0064 2,400 

Harvest, pull, 

thin, prune, 

train, tie 

5,000 0 0.0321 470 

Grapes 

(Table) 

(ST) 

0.5 

Cane turning, 

girdle 
10,000 0 

1.122 

0.0641 240 

Hedge, irrigate, 

weed, scout, 

train, tie 

500 0 0.0013 12,000 

Scout, train, tie 1,000 0 0.0064 2,300 

Harvest, pull, 

thin, prune, 

train, tie 

5,000 0 0.0128 1,200 

Grapes 

(Table) 

(IT) 

0.2 

Cane turning, 

girdle 
10,000 0 

0.449 

0.0256 580 

Mowing 

 

500 

 
0 0.001 19,000 

Turf/ sod 

(ST) 
0.5 

Transplant, 

weed, harvest* 
6,800 0 

0.28 

0.011 1,400 

Mowing 

 
500 0 0 94,000 

Turf/ Sod 

(IT) 
0.1 

Transplant, 

weed, harvest* 

6,800 0 
0.056 

0.002 6,900 

* The TC from this exposure scenario uses ARTF data - study ARF-035 (MRID 45432303). 

 

9.0 Environmental Justice 

 

Potential areas of environmental justice concerns, to the extent possible, were considered 

in this human health risk assessment, in accordance with U.S. Executive Order 12898, 

"Federal Actions to Address Environmental Justice in Minority Populations and Low-

Income Populations," http://www.eh.doe.gov/oepa/guidance/justice/eo12898.pdf). 

 

As a part of every pesticide risk assessment, OPP considers a large variety of consumer 

subgroups according to well-established procedures.  In line with OPP policy, HED 

estimates risks to population subgroups from pesticide exposures that are based on 

patterns of that subgroup’s food and water consumption, and activities in and around the 

home that involve pesticide use in a residential setting.  Extensive data on food 

consumption patterns are compiled by the USDA under the Continuing Survey of Food 

Intake by Individuals (CSFII) and are used in pesticide risk assessments for all registered 
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food uses of a pesticide.  These data are analyzed and categorized by subgroups based on 

age, season of the year, ethnic group, and region of the country.  Additionally, OPP is 

able to assess dietary exposure to smaller, specialized subgroups and exposure 

assessments are performed when conditions or circumstances warrant.  Whenever 

appropriate, non-dietary exposures based on home use of pesticide products and 

associated risks for adult applicators and for toddlers, youths, and adults entering or 

playing on treated areas postapplication are evaluated.  Further considerations are 

currently in development as OPP has committed resources and expertise to the 

development of specialized software and models that consider exposure to bystanders and 

farm workers as well as lifestyle and traditional dietary patterns among specific 

subgroups. 

 

 

10.0 Human Studies 

 

This assessment relies in part on data from studies in which adult human subjects were 

intentionally exposed to a pesticide.  These studies, listed below, have received the 

appropriate ethical review for use in risk assessment. 

 

 The PHED Task Force, 1998.  The Pesticide Handler Exposure Database (PHED), 

Version 1.1.  Task Force members: Health Canada, U.S. Environmental 

Protection Agency, the California Department of Pesticide regulation, and the 

American Crop Protection Association; released August 1998. 

 

 ORETF Handler Studies (MRID 44972201): Outdoor Residential Exposure Task  
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APPENDIX A 

 

A.1 Acute Toxicity Profile for Alkyl Amine Polyalkoxylates  

 

Table A.1.  Acute Toxicity Profile of  Alkyl Amine Polyalkoxylates  

 

Guideline 

No. 

 

Study Type 

 

MRIDs # 

 

Results 

Toxicity 

Category 

81-1 Acute Oral – rat 46902001 MON 0818 (CAS 61791-26-2) 

Tallow, POE n=15 

LD50 =  1436.7 mg/kg 

LD50 =  1315.1 mg/kg  

(reported as 1200 mg/kg) 

III 

81-1 Acute Oral – rat ICI CTL 
ATMER® 163 (CAS 70955-14-5) 

C13-C15, POE n=2 

LD50 = 1500 mg/kg 

III 

81-1 Acute Oral – rat CIT Armoblen 557 (CAS 68213-26-3) 

Tallow, POE n=5/12 

LD50 =1663 mg/kg 

III 

81-1 Acute Oral – rat CPT Ethomeen C/12 (CAS 61791-31-9) 

Coco, POE 2 

LD50 = 6600 mg/kg 

IV 

81-1 Acute Oral – rat Safepharm Ethomeen C/15 (CAS 61791-14-8) 

Coco, POE n=5 

LD50 >200 mg/kg 

II 

81-1 Acute Oral – rat Safepharm Ethomeen T/12 (CAS 61791-44-4) 

Tallow, POE 2 

LD50 = >2000 mg/kg 

III 

81-1 Acute Oral – rat Safepharm Ethomeen S/12 (CAS 73246-96-5) 

Soya, POE 2 

LD50 = 1260 mg/kg 

III 

81-2 Acute Dermal -

rabbit 

46902001 MON 0818 (CAS 61791-26-2) 

LD50 > 1260 mg/kg 

II 
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Table A.1.  Acute Toxicity Profile of  Alkyl Amine Polyalkoxylates  

 

Guideline 

No. 

 

Study Type 

 

MRIDs # 

 

Results 

Toxicity 

Category 

81-3 Acute Inhalation - 

rat 

CIVO/TNO 

 

Temple U 

 

Temple U 

Armoblen 557 (CAS 68213-26-3) 

LC50 (4 hr) 0.66 mg/L (0.42-0.85) 

Ethomeen C/12 (CAS 61791-31-9) 

LC 50 (1 hr) 0.98 mg/L) 

Ethomeen T/12 (CAS 61791-44-4) 

LC50 (1 hr) 3.19 mg/L 

III 

 

III  

 

IV 

81-4 Primary Eye 

Irritation 

Rabbit 

46902001 

 

CIVO/TNO 

 

Leberco 

Lab 

 

 

 

CPT 

 

FDRL 

 

 

PSL 

 

CPT 

MON 0818 (CAS 61791-26-2) 

Corrosive 

Armoblen 557 (CAS 68213-26-3) 

Non-irritating/non-corrosive 

Ethomeen C/12 (CAS 61791-31-9) 

Severely irritating (irreversible 

corneal opacity, iritis, redness, 

sewlling, discharge of conjunctiva 

(2 studies) 

Ethomeen T/12 (CAS 61791-44-4) 

Corrosive 

Ethomeen T/25 (CAS 61791-26-2) 

Persistent extreme corneal opacity, 

iritis, necrosis of conjunctiva tissue 

(3 studies) 

Ethomeen T/30 (CAS 61791-26-2) 

Corrosive 

Ethomeen T/25 (CAS 61791-26-2) 

Persistent extreme corneal opacity, 

iritis, necrosis;  corrosive 

Ethomeen T/30 (CAS 61791-26-2) 

Corrosive 

I 
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Table A.1.  Acute Toxicity Profile of  Alkyl Amine Polyalkoxylates  

 

Guideline 

No. 

 

Study Type 

 

MRIDs # 

 

Results 

Toxicity 

Category 

81-5 Primary Skin 

Irritation - rabbit 

46902001 

 

EB0467 

 

CIT 

 

Safepharm 

 

Safepharm 

 

IBR-US, 

Inc 

 

Safepharm 

MON 0818 (CAS 61791-26-2) 

Severely irritating to skin 

ATMER® 163 CAS 70955-14-5 

Corrosive (undiluted) 

Armoblen 557 (CAS 68213-26-3) 

Non-irritant 

Ethomeen C/12 (CAS 61791-31-9) 

Moderate to severe irritant (4 hr) 

Ethomeen C/12 (CAS 61791-31-9) 

Moderate to severe irritant (4 hr) 

Ethomeen C/25 (CAS 61791-14-8) 

Minimally irritating (4 hr) 

Ethomeen T/15 (CAS 61791-26-2) 

Severely irritating but not corrosive 

(4 hr) 

II 

81-6 Dermal 

Sensitization 

 

Guinea pig 

46918001 

 

Hill Top 

 

MB Lab 

MON 0818 (CAS 61791-26-2) 

Dermal sensitizer 

Ethomeen T/12 (CAS 61791-44-4) 

Not a sensitizer 

Ethomeen T/12 (CAS 61791-44-4) 

May be a sensitizer to sensitive 

individuals (mice) 
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A.2. Toxicity Profile for the Alkyl Amine Polyalkoxylates 

 

Table A.2.  Toxicology Profile of  the Alkyl Amine Polyalkoxylates 

Guideline No./ Study 

Type 

MRID No. (year)/ 

Classification /Doses Results 

870.3100 

90-day/4-week oral toxicity 

SD rats 

 

MON 0818 

 

CAS 61791-26-2 (tallow, 

POE 15)) 

MRID 46918003C (90-day) 

1990 

MRID 46918002C (28-day) 

1989 

0, 500, 1500, 4500 ppm 

0, 33/39.9, 99.3/123.1, 

291.6/356.6 / mg/kg/day  

Acceptable/guideline 

NOAEL = 500 ppm (33/39.9 mg/kg/day) 

LOAEL = 1500 ppm (99.3/123.1 mg/kg/day, based 

on irritation in the intestines and colon (hypertrophy 

and vacoulation of histiocytes in lamina propria of 

jejunum and ileum and histiocytosis and 

accumulation of macrophage aggregates in 

mesenteric lymph nodes. 

870.3100 

4-week oral toxicity 

SD rats 

 

MON 0818 

 

CAS 61791-26-2 (tallow, 

POE n=15) 

MRID 46918002C/46918002/ 

47066302/47066302C 

(2006/2007) 

0. 800, 2000, 5000 ppm 

(males 51.7, 122.8, 268.7 

mg/kg/day; females 63.2, 

159.9, 324.8 mg/kg/day) 

Acceptable/nonguideline (RF) 

NOAEL = males 51.7 mg/kg/day 

LOAEL = males 122.8 mg/kg/day, based on reduced 

body weight gain and food consumption 

 

NOAEL = females 159.9 mg/kg/day 

LOAEL = females 324.8 mg/kg/day, based on 

reduced body weight, body-weight gain, food 

consumption, and irritation in the colon (soft stools).  

870.3100 

90-Day oral toxicity 

Sprague-Dawley 

(Crl:CD®BR) rats 

 

AMTER® 163  

CAS 70955-14-5 (C13-

C15, POE n=2) 

MRID 47041301 (1991) 

0, 15, 30, or 150 mg/kg/day 

via gavage  

Acceptable/guideline  

NOAEL = 15 mg/kg/day 

LOAEL = 30 mg/kg/day, based on increased 

mortality, salivation, and posterior subcapsular 

cataracts in males as well as wheezing, and macro- 

and microscopic changes in the nonglandular stomach 

of both sexes.    

2 death @30 mg/kg/day (days 36, 78); 5 deaths @150 

mg/kg/day (males days 56, 59, 78 and 82; female day 

79)   

@150 mg/kg/day, males BWG 30%/females 15%; 

wheezing & salivation from wk 2 on 

870.3150 

90-Day oral toxicity in 

nonrodents (beagles) 

ATMER® 163 

 

CAS 70955-14-5 (C13-

C15, POE n=2) 

MRID 47041302 (1991) 

0, 15, 30, 100 mg/kg/day 

(capsules) 

Acceptable/nonguideline 

NOAEL = 30 mg/kg/day 

LOAEL = 100 mg/kg/day, based on clinical signs 

(increased incidence of salivation, emesis, and soft 

feces (with mucus alone or mucus and bile-like 

material)) in males and females, increased alanine 

aminotransferase (ALT/SGPT) levels in females, and 

an increased incidence of pigment accumulation in 

the Kupffer cells and bile canaliculi in the livers of 

females. 
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Table A.2.  Toxicology Profile of  the Alkyl Amine Polyalkoxylates 

Guideline No./ Study 

Type 

MRID No. (year)/ 

Classification /Doses Results 

870.3100 

28-day oral toxicity 

CD rats 

Armoblen 557 

CAS 68213-26-3 (Tallow, 

POE n=5/12) 

MRID 47193901 (1994) 

0, 15, 75, or 200 mg/kg/day 

(gavage) 

Unacceptable 

(upgradeable)/guideline  

(% a.i.) 

NOAEL = 75 mg/kg/day (males) 

LOAEL = 200 mg/kg/day, based on decreased body 

weight, body weight gain and food conversion 

efficiency in males; 

NOAEL = 200 mg/kg/day (females) HDT 

870.3700a 

Prenatal developmental  

(Charles River Crl:CDBr 

female rats ) 

 

MON 0818 

CAS 61791-26-2 (tallow, 

POE n=15) 

MRID 46902005 (1990) 

0 (corn oil), 15, 100, 300 

mg/kg/day  

GD 6-15 (gavage) 

 

71.9% a.i. 

 

Acceptable/guideline 

 

Maternal NOAEL = 100 mg/kg/day 

Maternal LOAEL = 300 mg/kg/day, based on 

mortality, clinical signs (rales, soft stools, mucoid 

feces, diarrhea; females rales, yellow anogenital 

staining), and decreased body weight, body-weight 

gain, food consumption. 

Developmental toxicity NOAEL = 300 mg/kg/day, 

HDT 

870.3800 (screening) 

 

Reproduction and fertility 

effects Crl:CD(SD) IGS 

BR Sprague-Dawley rats 

(10 weeks old at start) 

 

Screening study (extended 

to two generations (  live 

litter size)  

 

assessed gonadal function, 

mating behavior, 

conception, parturition, 

lactation of F0 and F12 

generations; developmental 

of F1 (PND 70) and F2 

(PND 4) generations 

 

MON 0818 

CAS 61791-26-2 (tallow, 

POE n=15) 

MRID 47097401 (2007) 

0, 100, 300, 1000 ppm (diet) 

 

males F0 (5.5, 16.6, 56.1)/ 

F1 (5.0, 14.9, 52.8) mg/kg/day 

females F0 (6.7, 19.5, 66.6)/ 

F1 (6.9, 18.9, 64.9) mg/kg/day 

10 weeks prior to mating 

69-73% a.i. 

 

Acceptable/nonguideline 

 

reproductive performance, 

fertility, mating performance, 

blood samples for testosterone 

&/or thyroid hormone conc. 

F1 (1/sex/litter @ necropsy); 

sperm evaluation 

(motility/morphology) F1 

males; estrous cyclicity; litter 

size, viability, clinical signs, 

BW/BWG; developmental 

parameters (sexual & 

physical); macroscopic 

abnormalities @ necropsy (F1 

& F2 pups) 

Reproductive/offspring NOAEL = 300 ppm 

(F0/F1males 16.6/14.9; F0/F1 females 19.5/18.9 

mg/kg/day  

Reproductive/offspring LOAEL =1000 ppm 

(F0/F1males 56.1/52.8; F0/F1 females 66.6/64.9 

mg/kg/day, based on litter loss, increase mean 

number of unaccounted-for implantation sites and 

decreased mean number of pups born, live litter size 

and postnatal survival from birth to LD 4 (F1).   

 

At 1000 ppm, 3 F0 dams w/ small litters (2-4 

pups/litter), and some of these pups died before PND 

4; effect not repeated in F2 litters  

 
Systemic toxicity NOAEL = 1000 ppm (F0/F1males 

56.1/52.8; P/F1 females 66.6/64.9 mg/kg/day, HDT 
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Table A.2.  Toxicology Profile of  the Alkyl Amine Polyalkoxylates 

Guideline No./ Study 

Type 

MRID No. (year)/ 

Classification /Doses Results 

OECD 422 

Crl:CD(SD) IGS BR rats 

 

MON 0818 

CAS 61791-26-2 (tallow, 

POE n=15) 

MON 8109 

CAS 61791-31-9 (Coco, 

POE n=2) 

 

MRID 47405101 (2008  ) 

 

MON 8109: 0, 30, 100, 300, 

2000 ppm (diet; administered 

for 14 days prior to mating 

until study termination) 

males: 0, 2, 8, 23, 134 

mg/kg/day 

females: 0, 3, 9, 26, 148 

mg/kg/day 

 

 

MON 0818: 1000 ppm (diet; 

administered for 14 days prior 

to mating until study 

termination) 

males: 0, 76 mg/kg/day 

females: 0, 86 mg/kg/day 

MON 0818: parental toxicity/reproductive/ 

developmental NOAEL = 1000 ppm males 76 

mg/kg/day; females 86 mg/kg/day. 

 

MON 8109: reproductive NOAEL = 2000 ppm 

(males 134 mg/kg/day; females (148 mg/kg/day) 

 reproductive LOAEL  was not demonstrated. 

 

MON 8109  parental toxicity NOAEL = 300 ppm 

(males 23 mg/kg/day; females 26 mg/kg/day) 

LOAEL = 2000 ppm (males 134 mg/kg/day; females: 

148 mg/kg/day), based on clinical signs, decreased 

body weight and food consumption (both sexes) 

 

MON 8109 developmental toxicity NOAEL = 300 

ppm (males 23 mg/kg/day; females 26 mg/kg/day) 

Developmental toxicity LOAEL = 2000 ppm (males 

134 mg/kg/day; females 148 mg/kg/day, based on 

decreased postnatal survival, reduced live litter size 

on postnatal day 0, reduced number of pups born, and 

reduced number of implantation sites.. 

 

FOB and locomotor activity  (recorded for 6 
males/group nearend of study; 6 females/group on 
LD 4) 
no treatment-related effects reported on FOB or 

motor activity 

 

Bacterial reverse mutation 

test 

870.5100 

 

MON 59112 

 

No CAS# 

MRID 46914604 

strains TA1535, TA1537, 

TA98 and TA100 of 

Salmonella typhimurium and 

strain WP2 uvrA of 

Eschericha coli 0, 1, 3.33, 10, 

33.3, 100 or 333 g/plate with 

and without S9 activation for 

the Salmonella strains and 0, 

10, 33.3, 100, 333, 1000 or 

3330 g/plate +/-S9 for WP2 

uvrA. 

Acceptable/guideline 

No evidence of induced mutant  colonies over 

background 
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Table A.2.  Toxicology Profile of  the Alkyl Amine Polyalkoxylates 

Guideline No./ Study 

Type 

MRID No. (year)/ 

Classification /Doses Results 

Bacterial reverse mutation 

test 

870.5100 

 

MON 0818 

 

 

 

 

CAS 61791-26-2 (tallow) 

MRID 46918004 

 

strains TA1535, TA1537, 

TA98 and TA100 of 

Salmonella typhimurium 
(0.001, 0.003, 0.01, 0.03 or 

0.1 mg/plate with S9 & 

0.0003, 0.001, 0.003, 0.01 or 

0.03 mg/plate without S9.  

repeat assay on TA1535 and 

TA1537 (  S9). cytotoxicity 

not observed; second 

cytotoxicity assay.  

Concentrations of MON 0818 

ranging from 0.01 to 1.0 

mg/plate +S9 and 0.003 to 0.3 

mg/plate –S9 were tested in 

strain TA98; 0.001 to 0.10 

mg/plate S9 in TA100; 0.001 

to 0.1 mg/plate –S9 in 

TA1535; 0.003 to 0.3 mg/plate 

+S9 and 0.001 to 0.1 mg/plate 

–S9 in TA1537.   

Acceptable/guideline 

MON 0818 was tested up to cytotoxic concentrations 

in all strains, but failed to induce a mutagenic 

response in this test system.  The positive controls 

induced the expected mutagenic responses in the 

appropriate strain.  There was no evidence of 

induced mutant colonies over background. 

 

Mammalian erythrocyte 

micronucleus test  

870. 5395 

MON 0818 

 

CAS 61791-26-2 (tallow) 

MRID 46902007 (1998) 

100 mg/kg 

 

Acceptable/guideline 

No significant increase in frequency of 

micronecleated polychromatic erythrocytes in bone 

marrow after any harvest time up to maximum 

tolerated dose. 

Mammalian erythrocyte 

micronucleus test  

870. 5395 

MON 59112 

No CAS# 

MRID 46930503 (2000) 

0, 375, 750 or 1500 mg/kg 

male mice;0, 500, 1000 or 

2000 mg/kg female mice 

Acceptable/guideline 

No significant increase in the frequency of MPCEs in 

any treatment group at either harvest time 

  

 

A.3. Toxicity Study Executive Summaries 

Subchronic repeat dose toxicity studies 
         

EXECUTIVE SUMMARY: In a 90-day oral toxicity study (MRID 46918003), MON 

0818 (71.9% a.i., Lot No. PIT-8907-757-1) was administered in the diet ad libitum to 

three groups of 10 male and 10 female Sprague-Dawley rats for 90 days. Target test diet 

concentrations were 500, 1500, or 4500 ppm (equivalent to 33.0, 99.3, 291.6 mg/kg 
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bw/day in males and 39.9, 123.1, and 356.6 mg/kg bw/day in females). A similar 

concurrent control group of rats received basal diet only. Doses were selected based on a 

previous 28-day range-finding study (MRID 46918002C). 

 

Exposure to MON 0818 in the diet at the mid- and high-dose levels of 1500 and 4500 

ppm resulted in statistically- and toxicologically-significant effects. Toxicity observed at 

4500 ppm consists of clinical signs (soft stools, 3 incidences in 2 males and 86 incidences 

in all females) observed from day 16 through day 92 of the study, decreased mean body 

weights throughout the study (ranging from 12-20% and 8-18% in males and females, 

respectively), and decreased mean total body weight gains in males (31%) and females 

(35%). Food consumption was also significantly reduced throughout most of the study 

(13 weeks for males and 10 weeks for females), particularly during the first week of the 

study (32% decrease in males and 27% decrease in females). Since a food efficiency 

assessment was not conducted, it is not possible to determine if the decreases in body 

weights, body weight gains, and food consumption were due, in part, to the unpalatability 

of the diet. Statistically-significant changes in hematological parameters observed in 

females may be a result of the inflammation observed in the intestines. Statistically-

significant changes in clinical chemistry parameters and organ weights observed in high-

dose males and females are likely a result of decreased food consumption/nutrient 

absorption and body weight.  

 

At both the 1500 and 4500 ppm dose levels, microscopic examination conducted at 

necropsy revealed lesions, including: (1) hypertrophy and/or vacuolation of histiocytes in 

the lamina propria of the ileum in all high-dose males and females, and 4 of 10 mid-dose 

males and 4 of 10 mid-dose females; (2) hypertrophy and/or vacuolation of histiocytes in 

the lamina propria of the jejunum in 4 of 10 high-dose males, 7 of 10 high-dose females, 

and 1 mid-dose female; and (3) sinus histiocytosis in 9 of 10 high-dose males, 6 of 10 

high-dose females, and 2 of 10 mid-dose males and females; and (4) accumulation of 

macrophage aggregates in the cortex and medullary cords of the mesenteric lymph node 

in  8 of 10 high-dose males, 7 of 10 high-dose females, and 2 of 10 mid-dose females. 

These inflammatory changes are likely the cause of the soft stools observed during the 

study and are considered treatment-related. 

 

No statistically-significant treatment related effects on body weight, body weight gain, 

food consumption, hematological/clinical chemistry parameters, and organ weights were 

observed at the low-dose level of 500 ppm. In addition, no gross abnormalities or 

histopathological findings related to treatment were observed at this dose level. 

 

Based on review of the study, the no-observable-adverse-effect-level (NOAEL) for 

MON 0818 is 500 ppm (33.0 mg/kg bw/day in males and 39.9 mg/kg bw/day in 

females). The lowest-observable-adverse-effect-level (LOAEL) is 1500 ppm (99.3 

mg/kg/day in males and 123.1 mg/kg bw/day in females), based on irritation in the 

intestines and colon (hypertrophy and vacuolation of histiocytes in the lamina 

propria of the jejunum and ileum, and histiocytosis and accumulation of 

macrophage aggregates in the mesenteric lymph nodes). 
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This study is classified as Acceptable/Guideline and satisfies the guideline requirement 

for a 90-day oral toxicity study in rodents (OPPTS 870.3100). 

 

 

EXECUTIVE SUMMARY: In a 90-day oral gavage toxicity study (MRID 47041301), 

ATMER® 163 (100% a.i.; batch/lot # not reported) was administered to 20 Sprague-

Dawley (Crl:CD®BR) rats/sex/dose at concentrations of 0, 15, 30 or 150 mg/kg bw/day.  

Deionized water was administered to controls. 

 

There were no toxicologically significant compound-related effects based on the 

assessment of clinical chemistry and the limited assessment of organ weights.  Urinalysis 

was not done. 

 

Numerous clinical signs were observed in animals dosed at 150 mg/kg bw/day.  The most 

notable signs were wheezing and salivation, which were seen from all animals and in 

some animals treated with 30 mg/kg bw/day.  Other clinical signs observed in both sexes 

dosed at 150 mg/kg bw/day included blood crust and/or red discharge (nose), dyspnea, 

rhinorrhea, opaque eyes, redness, hunched posture, thin, urine stains, rough haircoat, 

desquamation and an increased incidence of alopecia.  Two males treated with 30 mg/kg 

bw/day, as well as four males and one female treated with 150 mg/kg bw/day, died 

during the study.  Statistically significant body weight and body weight gain deficits were 

observed in both sexes dosed at 150 mg/kg bw/day; overall body weight gains were 

30.5% and 15.3% lower than control values in males and females, respectively.  

Statistically significant decreased food consumption was seen at 150 mg/kg bw/day in 

males only.  The ophthalmoscopic assessment revealed posterior subcapsular cataracts in 

males at 30 and 150 mg/kg bw/day and in females at 150 mg/kg bw/day while complete 

cataracts were found only at 150 mg/kg bw/day in both sexes.  Increased mean values for 

platelet count, white blood cell count, segmented neutrophil count and lymphocyte count 

were seen at the 150 mg/kg bw/day dose in both males and females; all of the increases 

were statistically significant except the increased lymphocyte count in males.  These 

findings are often associated with tissue inflammation.  Inflammation and other relevant 

findings were observed in the lungs and stomach of both sexes at this dosage.  The only 

noteworthy compound-related gross pathology findings were in the nonglandular 

stomach and eyes.  The findings in the nonglandular stomach, desquamation and 

alteration of mucosa, were found primarily in males and females dosed at 150 mg/kg 

bw/day, however, some alterations of mucosa were also seen in animals dosed at 30 

mg/kg bw/day.  Opaque eyes, which were seen in both sexes at 150 mg/kg bw/day were 

consistent with the ophthalmoscopic findings of complete cataracts.  Compound-related 

histopathologic findings included inflammation in the lungs of males and females dosed 

at 150 mg/kg bw/day and the nonglandular stomach of males and females dosed at 30 and 

150 mg/kg bw/day.  The inflammation in lungs might have been associated with 

inadvertent aspiration since previous studies have established that ATMER® 163 is a 

primary irritant.  Dose-related incidences of acanthosis in the nonglandular stomach were 

seen in males and females dosed at 30 and 150 mg/kg bw/day.  The only noteworthy 

finding in the glandular stomach was suppurative inflammation at terminal sacrifice in 

two females dosed at 150 mg/kg bw/day.  Additionally, the microscopic assessment 
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showed cataracts in the eyes of both sexes dosed at 150 mg/kg bw/day; most were 

bilateral.  

 

The LOAEL for ATMER® 163 in Sprague Dawley rats in this study is 30 mg/kg bw/day 

based on increased mortality, salivation, and posterior subcapsular cataracts in males as 

well as wheezing, and macro- and microscopic changes in the nonglandular stomach of 

both sexes.  The NOAEL is 15 mg/kg bw/day. 

 

Although there were several deficiencies (See Study/Report Deficiencies), this 90-day 

oral toxicity study in rats is Acceptable/Guideline and satisfies the guideline 

requirement for a 90-day oral toxicity study (OPPTS 870.3100; OECD 408) in a rodent 

species.  Although several guideline-recommended organs were not weighed, there were 

no compound-related gross or histopathologic changes observed in the omitted organs. 

 

 

EXECUTIVE SUMMARY: In a subchronic (90-day) oral toxicity study (MRID 

47041302), ATMER
®

 163 (100% a.i.; batch/lot# not provided) was administered via
capsule to three groups of 4 male and 4 female beagle dogs for 13 weeks at dose levels of 

15, 30, or 100 mg/kg bw/day. A similar concurrent control group of dogs received empty 

capsules only. There were no unscheduled deaths during the study. All dogs survived 

until termination. 

 

Exposure to ATMER
®

 163 via capsules at the high-dose level of 100 mg/kg bw/day 

resulted in statistically- and toxicologically-significant effects.  Toxicity observed at 100 

mg/kg bw/day included the clinical signs of increased incidence of salivation, emesis, and 

soft feces (noted with mucus alone or mucus and bile-like material). Salivation was 

observed in all of the males and females beginning during week 3 of the study (6 of the 8 

animals) and continuing over a period of 5 to 11 weeks.  Emesis was also observed in all 

of the males and females and was first observed during the first two weeks of the study in 

7 of the 8 animals and continued over a period of 1 to 11 weeks. Soft feces (mucoid) 

were observed in 3 of the 4 males and in all of the    females over a period of 2-7 weeks; 

soft feces (mucoid/bilious) were observed in the high-dose animals (3 males and 2 

females) over a period of 1-3 weeks. All of these clinical signs are considered treatment-

related based on the high frequency of occurrence and clear dose-response relationship. 

In addition, mean alanine aminotransferase (ALT/SGPT) levels were significantly 

increased (154%), relative to controls, in females. Microscopic examination conducted at 

necropsy revealed an increased in pigment accumulation in the Kupffer cells and bile 

canaliculi in the livers of all females. The increased pigment accumulation was not 

observed in any of the treated males or in the low- and mid-dose females. Other 

microscopic findings were observed, but are not dose-related or are found in control 

animals as well as treated animals.  

 

The statistically-significant increase (22%) in mean red blood cell (RBC) counts, relative 

to controls, observed in high-dose females was within the historical control range. The 

significant increases (6%) in mean calcium levels observed in the mid- and high-dose 

females were small in magnitude, and the observed significant decrease (23%) in mean 
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blood urea nitrogen (BUN) levels in the mid-dose males did not follow a dose response 

pattern. All of the changes are considered to be incidental to treatment. 

 

No statistically-significant effects on body weight, body weight gain, food consumption, 

or organ weights were observed at any dose level. In addition no gross abnormalities or 

ophthalmological changes related to treatment were observed. 

 

Based on review of the study, the no-observable-adverse-effect level (NOAEL) for 

ATMER
®
 163 is 30 mg/kg bw/day. The lowest-observable-adverse-effects-level 

(LOAEL) is 100 mg/kg bw/day, based on clinical signs (increased incidence of 

salivation, emesis, and soft feces (with mucus alone or mucus and bile-like material)) 

in males and females, increased alanine aminotransferase (ALT/SGPT) levels in 

females, and an increased incidence of pigment accumulation in the Kupffer cells 

and bile canaliculi in the livers of females. 

 

This study is classified as Acceptable/Nonguideline and does satisfy the guideline 

requirement for a 90-day oral toxicity study in nonrodents (OPPTS 870.3150). 

 

 

EXECUTIVE SUMMARY: In a four-week oral toxicity study (MRID 47193901), 

Armoblen 557 (a.i. not provided, Batch No. B.31401-1) was administered daily by 

gavage to groups of five male and five female CD rats at concentrations of 0, 15, 75, or 

200 mg/kg bw/day.  

 

All rats survived until scheduled termination.  Salivation in males and females at 75 and 

200 mg/kg bw/day was probably due to the taste of the test material and was not 

considered toxicologically significant.  Noisy respiration reported in 1-3 females 

receiving 200 mg/kg bw/day was not associated with postmortem effects and therefore, 

was not considered toxicologically significant.  Brown staining around the muzzle 

observed occasionally in females at 75 mg/kg bw/day and males and females at 200 

mg/kg bw/day was not considered toxicologically significant. Mean body weight was 

decreased in males (11-17% lower than controls) and females (4-7% lower than controls) 

at 200 mg/kg bw/day.  The overall bodyweight gain was decreased in males receiving 75 

mg/kg bw/day (13% lower than controls) and in males and females receiving 200 mg/kg 

bw/day (27% and 14% lower than controls, respectively).  Overall food consumption for 

females receiving 200 mg/kg bw/day was decreased (10% lower than control).  Food 

consumption was decreased in males at 200 mg/kg bw/day during Week 1 only.  The 

overall food conversion efficiency was decreased in males at 75 and 200 mg/kg bw/day 

(13 and 23% lower than controls, respectively). 

 

Alterations in hematology and clinical chemistry parameters were either not treatment-

related or not toxicologically significant.  Increases in the absolute and relative adrenal 

weights in males and females at 200 mg/kg bw/day were not accompanied by 

microscopic findings and were not considered toxicologically significant.  
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Based on decreased body weight, body weight gain and food conversion efficiency, a 

LOAEL of 200 mg/kg bw/day for Armoblen 557 in male CD rats was established; 

the NOAEL in male CD rats was 75 mg/kg bw/day.  A LOAEL for Armoblen 557 in 

female CD rats was not established.  The NOAEL in female CD rats was 200 mg/kg 

bw/day.   

 

This 28-day oral toxicity study in the rat is Unacceptable/Guideline/Upgradeable and 

does not satisfy the guideline requirement for a repeat dose 28-day oral toxicity study 

(OPPTS 870.3050; OECD 407) in rats.  The study may be upgraded to acceptable with 

submission of the percent active ingredient used for the study. 

 

 

EXECUTIVE SUMMARY: In a 28-day oral toxicity study (MRID 46918002C), MON 

0818 (70.6% a.i.; Lot XLI-320 [MRID 46918002]) was administered to groups of ten 

Sprague-Dawley rats/sex/dose in the diet at dose levels of 0, 800, 2000, and 5000 ppm (0, 

51.7, 122.8, and 268.7 mg/kg bw/day for males, respectively, and 0, 63.2, 159.9, and 

324.8 mg/kg bw/day for females, respectively).  Males and females were sacrificed on 

Days 28 and 29, respectively, and subjected to gross necropsy. 

 

All rats survived until scheduled termination.  No significant treatment-related effects 

were found at 800 ppm of MON 08189 in the diet.  When fed a diet containing 2000 ppm 

of MON 0818, toxicity was evident in male rats over the first eight days of the study as a 

reduction in body weight gain (-62%), food consumption (-18% g/kg bw/day), and food 

efficiency (-80%).  The male rats were not able to recover by the end of the study, with 

overall body weight gain reduced 34% relative to controls.  No effects on body weight 

were observed in females fed 2000 ppm. 

 

Dietary exposure to 5000 ppm resulted in toxicity as indicated by reduced body weight, 

body weight gain, food consumption, and food efficiency in males and females, and 

irritation of the colon, particularly in females.  Mean average body weight in males and 

females was reduced by 15-19% and 10-13% of controls, respectively, with terminal 

body weight reduced by 23% and 15%, respectively.  Body weight gain was most 

severely affected during the first week of dosing, with body weight gain in males and 

females reduced by 183% and 455% of controls, respectively; overall body weight gain 

(Days 1-28/29) was significantly reduced by 89% and 102%, respectively.  Food 

consumption (g/day) was statistically reduced at all dosing intervals in males and 

females.  When corrected for body weight, food consumption (g/kg bw/day) was reduced 

in males over days 1-8 and 8-16 by 51% and 11%, respectively, and in females on Days 

1-8 by 48% and over the entire dosing period of Days 1-29 by 11%.  Food efficiency was 

statistically decreased over Days 1-8 in high-dose males and females by 315% and 

1091%, respectively, and increased in high-dose females on Days 16-22 by 131%.  

Irritation of the colon was evidenced as an increased incidence of soft stool in both sexes 

(3/10 males affected a total of 4 times; 8/10 females affected 24 times), and pathological 

findings of prominent/enlarged lymphoid aggregates in the colon of 5 of 10 treated 

females.  
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Based on reduced body weight gain and food consumption in mid-dose male rats, a 

LOAEL of 2000 ppm for MON 0818 (122.8 mg/kg bw/day) was established.  The 

NOAEL was 800 ppm (51.7 mg/kg bw/day) for males.  A LOAEL of 5000 ppm for 

MON 0818 (324.8 mg/kg bw/day) was established for female Sprague Dawley rats 

based on reduced body weight, body weight gain, food consumption, and irritation 

in the colon.  The corresponding NOAEL for female rats was 2000 ppm (159.9 

mg/kg bw/day). 

 

This 28-day oral toxicity study in the rat is Acceptable/Non-guideline and does not 

satisfy the guideline requirement for a repeat dose 28-day oral toxicity study (OPPTS 

870.3050; OECD 407).  The study had a number of deficiencies, including lack of 

analyses of the concentration, stability, and homogeneity of the test material in the diet; 

no hematology or clinical chemistry analyses were performed; no rationale for dose 

selection was provided; and a full microscopic examination was not conducted on control 

and high-dose animals.  These deficiencies did not compromise the integrity of the study, 

however, in that the study was designed to set dose levels for a subsequent 90-day oral rat 

study (MRID 46918003C). 

 

 

Developmental/Reproduction Toxicity Studies 

EXECUTIVE SUMMARY: In a developmental toxicity study (MRID 46902005), 

MON 0818 (71.9 % a.i., Lot No. PIT-8907-7571) was administered in Mazola
®

 Corn Oil 

to 25 Charles River Crl:CDBr female rats/dose by gavage at dose levels of 0 (corn oil 

only), 15, 100 or 300 mg/kg bw/day from days 6 through 15 of gestation. On day 20 of 

gestation, all surviving females were sacrificed for a scheduled Cesarean section. 

Developmental parameters observed and noted included: number of viable fetuses, early 

and late resorptions, total implantations, total corpora lutea, sex and weight of fetuses and 

external, visceral and skeletal examinations of all fetuses.  

 

Six of the twenty-five high-dose females died during gestation days (GD) 8-13 (2 on GD 

8; 1 on GD 10 and GD 11, and 2 on GD13). Clinical signs were also observed in the 

high-dose females and included: rales (12/25), labored respiration (3/25), yellow uro- 

(15/25) or anogenital (14/25) matting and mucoid feces (22/25) compared to none of the 

control animals. Few to no clinical signs were observed in the mid-dose and low-dose 

females. High-dose females weighed significantly (p<0.01) less than the controls from 

study day 9 until  sacrifice at study day 20. High dose females also gained 59% less 

weight compared to controls  during treatment (days 6-16). Body weight was similar to 

controls in the low- and mid-dose groups. Gravid uterine weight was not affected by 

treatment in any of the groups. High-dose females ate statistically (p < 0.01) less food 

compared to the control rats with the most significant decrease (55% less than controls) 

on days 6-9 before gradually improving to become comparable to controls by day 16. 

Overall for days 6-16, the high-dose group ate 29% less than the controls. Food 

consumption for the low-dose and mid-dose females was comparable to that of controls 

throughout the study, except for days 6-9 when the mid-dose group had a statistically 
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significant (p<0.05) decrease. There were no treatment-related effects observed on liver 

weight or gross pathology at necropsy in any of the treated dams. 

 

The maternal lowest-observed-adverse-effect level (LOAEL) for MON 0818 in rats 

is 300 mg/kg bw/day, based on increased mortality, clinical signs, and decreased 

body weight, body weight gain, and food consumption.  The maternal no-observed-

adverse-effect level (NOAEL) for MON 0818 is 100 mg/kg bw/day.  

 

No treatment-related differences were observed in the mean number of corpora lutea, 

implantations, live fetuses or resorptions. Mean fetal weight was not affected by maternal 

treatment with the test article. The mean number of malformations on external 

examination of the fetuses from the high-dose dams appeared to be high but most were 

observed in a single one fetus and a dose response was not observed. On visceral 

examination, in the high-dose group, one fetus was missing a urinary bladder, one fetus 

had stenosis of the right carotid artery and two fetuses had situs inversus. One control 

fetus also had situs inversus. These were not considered treatment-related as there was 

not a dose response for the situs inversus and the others were within the historical control 

data range. Vertebral anomalies with or with/out rib anomalies were observed in one 

fetus in the high-dose group but this was within the range of historical control data. No 

malformations were observed in the low- or mid-dose groups. Several skeletal variations 

in the sternebrae and ribs were identified but they were observed in both the control and 

treated groups at similar incidences and are not considered treatment-related.  

 

The developmental lowest-observed-adverse-effect level (LOAEL) for MON 0818 in 

rats could not be determined as no effects were associated with treatment.  The 

developmental no-observed-adverse-effect level (NOAEL) for MON 0818 is 300 

mg/kg bw/day. 

 

The developmental toxicity study in the rat is classified acceptable/Guideline and 

satisfies the guideline requirement for a developmental toxicity study (OPPTS 870.3700; 

OECD 414) in the rat.

   

   

EXECUTIVE SUMMARY: In a screening study (MRID 47097401), the potential 

reproductive toxicity and developmental (prenatal and postnatal) toxicity of the test 

article, MON 0818 (69-73% a.i.; Lot# GLP-0309-14324-I), was evaluated in CD 

(Sprague-Dawley) rats through two successive generations. The study was designed to 

evaluate the effects of MON 0818 on male and female reproduction within the scope of a 

screening study. The study was extended to a two-generation study when a decrease in 

live litter size was observed at the high-dose level. In the study, MON 0818 was 

administered orally via the diet to three groups of 20 male and 20 female CD rats. Target 

test diet concentrations were 100, 300 or 1000 ppm. A similar concurrent control group 

of rats received basal diet only. At approximately 10 weeks of age, the P animals were 

dosed via diet for at least 70 days prior to mating and continuing to sacrifice (males) or 

LD 21 (females). All P adults were sacrificed following selection of the F1 generation on 

PND 21. 
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Selection of parents for the F1 generation was made from the weaned F1 litters. Between 

PND 21 or 22 and 70, the weanling F1 animals (3/sex/litter, if possible) were 

administered the test diet on a mg/kg basis (so not to overexpose the rapidly growing F1 

animals) at target concentrations of 0, 6, 18, or 61 mg/kg/day for the F1 males and 0, 7, 

22, or 74 mg/kg/day for the F1 females. Beginning on PND 70, the F1 animals selected 

for breeding from the control and high-dose groups only (2/sex/litter) were administered 

the test diet at a constant concentration (0 or 1000 ppm) for a minimum of 80 to 88 days 

prior to mating.   The selected F1 males continued to receive the test diet throughout 

mating and continuing until sacrifice (after the F2 pups reached LD 4). The selected F1 

females continued to receive the test diet throughout mating, gestation and lactation and 

until the day of sacrifice (after the F2 pups reached LD 4).  

 

Mortality and clinical signs, body weights, body weight gains, food consumption, 

reproductive function, fertility and mating performance, absolute and relative organ 

weights, macroscopic abnormalities at necropsy, and histopathological findings were 

recorded for all parental/adult animals. In addition, blood samples for testosterone and/or 

thyroid hormone concentration determinations were collected from one F1 male and one 

F1 female per litter at the scheduled necropsy. Sperm evaluation (motility and 

morphology) was also performed on all F1 male animals at termination. Litter size, 

viability, clinical signs, body weights, body weight gains, developmental (sexual and 

physical) parameters, and macroscopic abnormalities at necropsy were recorded for the 

F1 and F2 pups.  

 

Survival and clinical conditions, mean body weights and food consumption (pre-mating, 

gestation, and lactation), reproductive performance, mean organ weights, and 

macroscopic and microscopic morphology of the P and F1 parental generations were 

unaffected by administration of MON 0818 at all dose levels. Treatment-related effects 

were also not seen in estrous cyclicity, spermatogenic endpoints and testosterone and 

thyroid hormone levels of the F1 generation or in the clinical signs, mean body weights, 

and developmental landmarks of the F1 and F2 pups, as well as the litter viability and 

postnatal survival of the F2 litters. 

 

Potential treatment-related effects were observed in litter loss, increased mean number of 

unaccounted-for implantation sites, and decreased mean number of pups born, live litter 

size and postnatal survival from birth to LD 4 in the high-dose P females and F1 litters. 

These effects were limited to a small number of litters, not always statistically-

significant, and were not reproduced in the F2 litters. However, the increased 

(statistically-significant) mean number of unaccounted-for implantation sites exceeded 

the maximum mean value in the laboratory historical control data. While not statistically-

significant, the corresponding reduced number of pups born and live litter size, as well as 

the reduced postnatal survival, were at or below the limits observed in the laboratory 

historical control data.  

 

Therefore, the lowest-observed-adverse-effect level (LOAEL) for parental 

reproductive toxicity (P) and offspring developmental/neonatal toxicity (F1) is 1000 
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ppm (56.1 and 52.8 mg product/kg/day (equivalent to 41 and 38.5 mg/kg/day) for the 

P and F1 males, respectively, and 66.6 and 64.9 mg product/kg/day (equivalent to 

48.6 and 47 mg/kg/day) for P and F1 females, respectively), based on litter loss, 

increase mean number of unaccounted-for implantation sites and decreased mean 

number of pups born, live litter size and postnatal survival from birth to LD 4. The 

no-observed-adverse-effect level (NOAEL) is 300 ppm (16.6 and 14.9 mg product 

/kg/day (equivalent to 12 and 11 mg/kg/day) for the P and F1 males, respectively, 

and 19.5 and 18.9 mg product/kg/day (equivalent to 14 and 13.7 mg/kg/day) for the 

P and F1 females, respectively). The NOAEL for parental (P and F1) systemic 

toxicity is 1000 ppm. A LOAEL for parental systemic toxicity was not determined.   

 

This study is classified as Acceptable-Nonguideline.  The study was conducted as an 

extended screening study. It does not fully satisfy the requirements for a two-generation 

reproductive study (OPPTS 870.3800) in rats because: (1) the test substance was not 

administered to the F1 offspring until the F2 generation was weaned; (2) only the F1 males 

and females from the control and high-dose group were selected for breeding; (3) the P 

generation did not contain a sufficient number of mating pairs to yield at least 20 

pregnant females; and, (4) spermatogenic endpoints were only assessed for F1 males. 

 

EXECUTIVE SUMMARY: In a Combined Repeated Dose Toxicity Study with the 

Reproduction/Developmental Toxicity Screening Test (MRID 47405101) MON 8109 

(100% a.i., Lot # GLP-0611-17816-I ) or MON 0818 (100% a.i., Lot # GLP-0609-17646-

I) was administered to 12 Crl:CD(SD) rats/sex/dose in the diet at dose levels of 0, 30, 

100, 300, or 2000 ppm MON 8109 (males 0, 2, 8, 23, 134 mg/kg/day; females 0, 3, 9, 26, 

148 mg/kg/day) or 1000 ppm MON 0818 (males 76 mg/kg/day; females 86 mg/kg/day) 

for 14 consecutive days prior to mating (both sexes) and throughout gestation and 

lactation day 4 (females).  Males received the test or basal diets for a total of 71-72 days, 

and the females received the test or basal diets for a total of 69-72 days.  Functional 

observational battery (FOB) and locomotor activity data were recorded for 6 males/group 

near the end of diet administration and for 6 females/group on lactation day 4.  Parental 

animals were sacrificed approximately 2.5 weeks after lactation day 4, and offspring were 

sacrificed on lactation day 4.  

 

No mortality related to MON 8109 exposure occurred.  Increased incidences of red 

material around the nose, reddened nose, and reddened mouth were test substance-related 

findings in males and females treated with 2000 ppm MON 8109.  Mean body weight 

losses were noted at 2000 ppm MON 8109 in male and females during the first week of 

test diet administration.  Lower mean body weight (8-12%) and/or body weight gain 

(males 37%; females 17%) with corresponding reduction in food consumption were 

observed in the animals from this group throughout the study.  Male at the 2000 ppm 

MON 8109 dose level displayed decreased liver, kidney, thyroid, and heart weights, 

which can be attributed to the reduction in body weight. The females from this group had 

a lower number of implantation sites and lower live litter size.  Offspring of these females 

had lower postnatal survival on PND0, PND0-1, PND1-4, and birth to PND4 compared 

to the control group.  No effect of treatment was observed in male and female mating and 

fertility, male copulation and female conception indices, gestation length, functional 
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observational battery, locomotor activity, hematology, or serum chemistry.  No test 

substance-related findings were noted in the 30, 100, or 300 ppm MON 8109 group 

males, females, or offspring.      

 

No mortality related to MON 0818 exposure occurred.  One female in the 1000 ppm 

MON 0818 group was found dead with dystocia on lactation day 1 and another was 

euthanized in extremis on gestation day 30 and found to have a ruptured uterus.  No 

treatment-related effects were observed in male and female mating and fertility, male 

copulation and female conception indices, gestation length, functional observational 

battery, locomotor activity, hematology, or serum chemistry following exposure to 1000 

ppm MON 0818.   

 

The parental systemic LOAEL is 2000 ppm MON 8109 (134 mg/kg bw/day in males, 

148 mg/kg bw/day in females), based on clinical findings, decreased mean body 

weight and body weight gain, and food consumption.  The parental systemic 

NOAEL is 300 ppm MON 8109 (23 mg/kg bw/day in males, 26 mg/kg bw/day in 

females).   

 

The developmental LOAEL is 2000 ppm MON 8109 (134 mg/kg bw/day in males, 

148 mg/kg bw/day in females), based on decreased postnatal survival, decreased live 

litter size on postnatal day 0, reduced number of pups born, and reduced number of 

implantation sites.  The developmental NOAEL is 300 ppm MON 8109 (23 mg/kg 

bw/day in males, 26 mg/kg bw/day in females). 

 

A reproductive LOAEL for MON 8109 was not demonstrated.  The reproductive 

NOAEL is 2000 ppm MON 8109 (134 mg/kg bw/day in males, 148 mg/kg bw/day in 

females). 

 

A parental LOAEL for MON 0818 was not demonstrated.  The parental NOAEL is 

1000 ppm MON 0818 (76 mg/kg bw/day in males, and 86 mg/kg bw/day in females).   

 

The reproductive/developmental toxicity LOAEL for MON 0818 was not 

demonstrated in this study.  The reproductive/developmental toxicity NOAEL is 

1000 ppm MON 0818 (76 mg/kg bw/day in males, and 86 mg/kg bw/day in females). 

 

This study is acceptable (guideline) and satisfies the guideline requirement for a 

Combined Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity 

Screening Test (OECD 422) in the rat for MON 8109 and MON 0818 (limit test).  

 

APPENDIX B 

 

B.1. Structure-Activity Relationship (SAR) Discussion 

 

HED used DEREK for Windows (V. 11) to assess the potential toxicity of compounds in 

the inerts mixture.  The products in this cluster are complex mixtures with compounds 

similar in structure, but of various carbon chain lengths.  Therefore two compounds were 
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subjected to the DEREK analysis: one compound that represented a larger molecule 

expected in the mixture, and a small molecule that represents a potential environmental 

degradate, based on the postulated environmental degradation pathway.  These 

compounds were selected on the basis that potential toxicity of intermediate-sized 

chemicals will be represented by the large and small chemicals selected.  The structures 

are shown in Figure 1 below. 

 
Figure 1.  Structures of Compounds Subjected to Structure-Activity Analysis 
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Derek for Windows (LHASA Ltd.) is an expert system for the prediction of toxicity. It 

relies on a knowledge base of structural alerts and rules developed by scientists. When a 

test compound is inputted into the program, Derek for Windows scans the test compound 

for structural alerts contained within its database that are associated with specific 

toxicological endpoints and applies a series of reasoning rules to determine the likelihood 

of toxicity for the test compound. Information is provided on the rules used to make the 

prediction, along with descriptions of structural alerts identified, comments, available 

example compounds linked to the alerts and literature references.  

 

DEREK did not identify any structural alerts of concern for the larger molecule tested, 

and a single respiratory irritation alert was identified for the smaller molecule.  The 

respiratory irritation alert is expected for small amine molecules, which are known to be 

irritating.  DEREK has developed more alerts for genotoxicity and carcinogenicity than 

other endpoints in the system.  Considering what is already known about these specific 

compounds and other long-chain fatty acid compounds, along with the lack of structural 

alerts for carcinogenicity, chronic toxicity, or genotoxicity, HED has no specific concerns 

regarding chronic exposures other than those identified in the subchronic toxicity studies 

for this cluster. 
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APPENDIX C 

 

C.1. Drinking Water Surrogate Analysis 

 

Summary of Drinking Water Estimates of Four Surrogate Inert Chemicals 

 

Notes: 

 

1. Used a North Carolina cotton scenario with application date on July 1.  This scenario 

should be a good representative of the numbers that you can expect from EFED.  Also 

tried manipulation of application dates and weather files to ensure that there are no 

aberrations; these values look good in that regard. 

 

2. PCA factors were not applied, but the impact of applying such factors (i.e., 0.5 to 0.9) 

would be insignificant in comparison to the vast uncertainties surrounding generation 

of concentrations from surrogate chemicals as well as uncertainties regarding the 

actual timing of applications. 

 

3. All simulations were made at approximately 1 lb/A.  Concentrations resulting from 

other application rates will be directly proportional to the application rate. 

 

4. Table 1 gives the normalized concentration estimates for the case where all mass is 

applied on a single day.  This should be the most conservative case. 

 

5. Table 2 gives the normalized concentration estimates for the case where mass is 

distributed evenly over a 100-day period (April to June).  

 

6. A range of degradation rates were used because degradation information was not 

available.  3 simulations were made 1) chemically stable in water and soil, 2) a 100 

day half life in water and soil, and 3) a 10-day half life in water and soil.   This should 

cover degradation. 

 

7. Table 3 gives the chemical inputs used in the simulations. 



Alky Amine Polyalkoxylates Human Health Risk Assessment 

Page 71 of 94 

 

Table 1.  DW concentration for application lumped on a single day.  (This 

maximizes the acute concentrations.)  All concentrations are normalized to a yearly 

application of 1 kg/hA (1.12 lb/acre). 

 Chemical 

1 

Chemical 

2 

Chemical 

3 

Chemical 

4 

Estimates based on Stable 

Assumption 

    

Acute (ppb) 1.1 41 33 0.005 

Chronic 0.69 15 19 0.003 

Cancer 0.47  12 15 0.002 

     

Estimates based on assumption of a 

100-day half life in soil and water 

    

Acute (ppb) 0.74 36 22 0.003 

Chronic 0.33 8.8 7.7 0.002 

Cancer 0.25 6.4 6.4 0.001 

     

Estimates based on assumption of a 

10-day half life in soil and water 

    

Acute (ppb) 0.48 25 15 0.002 

Chronic 0.04 1.1 0.96 0.0002 

Cancer 0.03 0.65 0.60 0.0002 

 

 

 

Table 2.  DW concentration for applications spread out over a 100-day period.  This 

simulates a more even distribution of pesticide over the growing season.  All 

concentrations are normalized to a yearly application of 1 kg/hA (1.12 lb/acre). 

 Chemical 

1 

Chemical 

2 

Chemical 

3 

Chemical 

4 

Spread Out Values     

     

Estimates based on Stable Assumption     

Acute (ppb) 0.98 29 28 0.004 

Chronic 0.70 13 18 0.003 

Cancer 0.48 10 15 0.002 

     

     

Estimates based on assumption of a 

100-day half life in soil and water 

    

 0.57 21 17 0.003 

 0.36 6.9 7.2 0.002 

 0.27 5.3 6.4 0.001 
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 Chemical 

1 

Chemical 

2 

Chemical 

3 

Chemical 

4 

Estimates based on assumption of a 

10-day half life in soil and water 

    

 0.16 7.8 4.3 0.001 

 0.04 0.79 0.77 0.0002 

 0.03 0.61 0.63 0.0002 

 

Table 3 Chemical Inputs used in Simulations.   

 Chemical 1 Chemical 2 Chemical 3 Chemical 4 

Chemical Inputs:     
MW 928 274 302 1185 
Solubility (mg/L) 382 299 19.5 6.69e-8 
V.P. (mmHg) 5.8e-27 1.76e-8 3.86e-8 3.77e-33 
Koc (ml/g) 9.44e6 152 1345 2.57e9 
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APPENDIX D 

 

D.1.  Listing of the Surrogate Active Ingredients 

 

Table D.1.  Listing of the 57 “Significant” Surrogate Active Ingredients 
Insecticides (22) Herbicides (20) Fungicides (15) 

Acephate Acetochlor Azoxystrobin 

Aldicarb Alachlor Benomyl 

Azinphos-methyl Atrazine Captan 

Bifenthrin Bentazon Chlorothalonil 

Carbaryl Cyanazine (no food uses registered) Fenarimol 

Chlorpyrifos Dicamba Fosetyl-Al 

Cryolite Dimethenamid Iprodione 

Diazinon Diuron Mancozeb 

Dimethoate EPTC Maneb 

Endosulfan Ethafluralin Mefenoxam 

Ethion Fluometuron (registered on cotton only) Metiram 

Imidacloprid Glyphosate Tetraconazole 

Lambda-Cyhalothrin MCPA Thiram 

Methamid Metolachlor Thiophanate-methyl 

Methomyl Molinate (no food uses registered) Ziram 

Methyl Parathion Pendimethalin  

Oxydemeton-methyl Propanil  

Permethrin Simazine  

Phorate Trifluralin  

Phosmet 2,4-D  

Propargite   

Terbufos   
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5 gallons formulated pesticide solution*(9 lbs/gallon)*(1 part product concentrate/10 parts water) =           

 4.5 lbs product per day 

APPENDIX E 

 

E.1.  Residential Exposure Assessment Introduction 

 

This document is a summary of the methods used to calculate residential exposures to the JITF 

inert cluster inert ingredients.   These methods and a basic description of how they are used were 

taken from References A and B [available at the end of Appendix E].  These references also 

contain more detailed information on the rationale behind these methods.  Only those methods 

pertinent to the JITF inert cluster inert ingredients exposures are discussed in this document.  

 

Tasks associated with residential pesticide handlers are categorized using one of the following 

terms: 

 

Mixers and/or Loaders: these individuals perform tasks in preparation for an application.  

For example, mixers/loaders would mix and prepare the product prior to application. 

Mixer/Loader/Applicators and or Loader/Applicators: these individuals are involved in 

the entire pesticide application process (they do all job functions related to a pesticide 

application event).  These individuals would perform the mix/load function, transfer the 

product (containing the inert) into the application equipment, and then complete the 

product application.  

 

A chemical can produce different effects based on how long a person is exposed, how frequently 

exposures occur, and the level of exposure.  HED classifies exposures from 1 to 30 days as short-

term and exposures 30 days to six months as intermediate-term.  HED completes both short- and 

intermediate-term assessments for residential scenarios in all cases because these kinds of 

exposures are likely and acceptable use/usage data are not available to justify deleting 

intermediate-term scenarios.  Based on use data, HED believes that residential exposures to the 

JITF inert cluster inert ingredients through applied pesticide formulations may occur over a 

single day or up to weeks at a time for many use-patterns and that intermittent exposure over 

several weeks may also occur. Long-term handler exposures are not generally expected to occur 

for long-term exposure scenarios, 

 

While occupational assessments are typically completed by HED using different levels of risk 

mitigation, residential handler scenarios are assessed assuming short-sleeve shirts and shorts for 

the handler.  

 

The exposure assessment team used a rate of 4.5 lbs product/A. This estimate is based on the 

following assumptions:  Five (5) gallons of formulated pesticide solution are assumed to be used 

per day by a residential handler (Revised Residential SOPs Area Treated, February, 2001). 

Consistent with the residential SOPs, the density of the formulated pesticide solution is assumed 

to be 9 lbs/gallon. The product concentrate is assumed to be diluted at a 1 to 10 ratio with water. 

 

 

 



Alkyl Amine Polyalkoxylates Human Health Risk Assessment 

 

Page 75 of 94 

 

This application rate of product can be multiplied by the percentage of inert in each product type 

(herbicide, insecticide or fungicide) to be used as application rates in the risk assessment to 

account for inert in the product. 

 

E2.  Residential Handler/Applicator Exposures 

 

The Agency believes that there are distinct job functions or tasks related to applications and that 

exposures can vary depending on the specifics of each task. Job requirements (e.g., amount of 

chemical to be used in an application), the kinds of equipment used, the crop or target being 

treated, and the circumstances of the user (e.g., the level of protection used by an applicator) can 

cause exposure levels to differ in a manner specific to each application event. 

 

Exposure Data Sources 

 The Agency uses exposure scenarios to describe the various types of handler exposures 

that may occur for a specific active ingredient. The use of scenarios as a basis for exposure 

assessment is very common as described in the U.S. EPA Guidelines for Exposure Assessment 

(U.S. EPA; Federal Register Volume 57, Number 104; May 29, 1992).  Information from the 

current labels, use and usage information, toxicology data, and exposure data were all key 

components in the development of the exposure scenarios. The Agency has developed a series of 

general descriptions for tasks that are associated with pesticide applications.  A residential 

handler is a term used to describe those individuals who are involved in the pesticide application 

process.  As residential products typically are already mixed, residential handler exposure 

scenarios are based on application exposure only.   

 

A chemical can produce different effects based on how long a person is exposed, how 

frequently exposures occur, and the level of exposure.  The Agency classifies exposures up to 30 

days as short-term and exposures greater than 30 days up to several months as intermediate-term.  

Based on use data and label instructions, the Agency believes that residential exposures to the 

JITF inert cluster inert ingredients may occur over a single day or up to 30 days at a time for the 

use patterns. Long-term handler exposures are not expected to occur for chemicals in the JITF 

inert cluster inert ingredients cluster.  

 

Other parameters are also defined from use and usage data such as application rates and 

application frequency.  The Agency typically completes exposure assessments using maximum 

application rates for each scenario to ensure there are no concerns for each specific use. 

   

            No chemical-specific handler exposure data were submitted in support of this action to 

inform daily dose calculations.  It is the policy of HED to use data from PHED Version 1.1 as 

presented in the PHED Surrogate Exposure Guide (8/98) to assess handler exposures for 

regulatory actions when chemical-specific monitoring data are not available (HED Science 

Advisory Council for Exposure [ExpoSAC] Draft Policy # 7, dated 1/28/99).  Additionally, 

typical HED standard values were used for the amount treated per day (ExpoSAC Policy # 9, 

dated 7/5/00).   
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The residential handler/applicator exposures are calculated using unit exposure data from 

the Pesticide Handlers Exposure Database (PHED). PHED was designed by a task force of 

representatives from the US EPA, Health Canada, the California Department of Pesticide 

Regulation, and member companies of the American Crop Protection Association.  PHED is a 

software system consisting of two parts – a database of measured exposure values for workers 

involved in the handling of pesticides under actual field conditions and a set of computer 

algorithms used to subset and statistically summarize the selected data.  Currently, the database 

contains values for over 1,700 monitored individuals (i.e., replicates).   The distribution of 

exposure values for each body part (e.g., chest, upper arm) is categorized as normal, lognormal, 

or “other” (i.e., neither normal nor lognormal).  A central tendency value is then selected from 

the distribution of the exposure values for each body part.  These values are the arithmetic mean 

for normal distributions, the geometric mean for lognormal distributions, and the median for all 

“other” distributions.  Once selected, the central tendency values for each body part are 

composited into a “best fit” exposure value representing the entire body. 

 

 The unit exposure values calculated by PHED generally range from the geometric mean 

to the median of the selected data set.  To add consistency and quality control to the values 

produced from this system, the PHED Task Force has evaluated all data within the system and 

has developed a set of grading criteria to characterize the quality of the original study data.  The 

assessment of data quality is based upon the number of observations and the available quality 

control data.  While data from PHED provide the best available information on handler 

exposures, it should be noted that some aspects of the included studies (e.g., duration, acres 

treated, pounds of active ingredient handled) may not accurately represent labeled uses in all 

cases.  HED has developed a series of tables of standard unit exposures for many residential 

scenarios that can be used to ensure consistency in exposure assessments. Unit exposures are 

used which represent different levels of personal protection as described above.  Protection 

factors were used to calculate unit exposures for varying levels of personal protection if data 

were not available.  

 

ORETF Handler Studies (MRID 449722-01): A report was submitted by the ORETF 

(Outdoor Residential Exposure Task Force) that presented data in which the application of 

various products used on turf by homeowners and lawn care operators (LCOs) was monitored.  

All of the data submitted in this report were completed in a series of studies.  These studies are 

summarized in the HED Memorandum “Summary of HED’s Reviews of ORETF Chemical 

Handler Exposure Studies: MRID 449722-01”, DP Barcode D261948 of April 30, 2001.  The 

studies performed used dacthal as a surrogate compound with a target application rate of 2.0 

lbs/ai.  All studies were conducted in accordance with current Agency guidelines, have been 

reviewed by HED and Health Canada, and the data generated were of high quality.   

 

Assumptions for Handler Exposure Scenarios 

 

General assumptions regarding the residential handler scenarios assessed are as follows: 
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Residential handler exposure estimates were based on surrogate data from the Pesticide 

Handlers Exposure Database (PHED, V.1.1, 1998) and Outdoor Residential Exposure 

Task Force (ORETF) data. Appendix E contains additional information about the data 

sources used to assess residential exposure. 

HED has developed standard unit exposures for many scenarios to ensure consistency in 

exposure assessments.  These standard values were used to calculate handler exposures 

for the associated scenarios.  

The adverse effects for the short- and intermediate-term dermal and inhalation endpoints 

are based on studies where the effects were not gender specific, therefore, the body 

weight of an average human (70 kg) was used to estimate exposure. 

The daily areas treated were defined for each handler scenario (in appropriate units) by 

determining the amount that can be reasonably treated by a residential handler in a single 

day.  When possible, the assumptions for daily areas treated are taken from the Health 

Effects Division Science Advisory Committee on Exposure Policy 9: “Standard Values 

for Daily Acres Treated in Agriculture”. 
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E3.  Residential Postapplication Exposures 

 

No crop-specific dislodgeable foliar residue (DFR) or transferable turf residue (TTR) 

data is available for the JITF inert cluster inert ingredients. A default residential 

postapplication assessment was conducted, including a default 5% of the JITF inert 

cluster inert ingredients application rate as the initial concentration and a 10% daily 

dissipation rate.  This is adapted from the ExpoSAC SOP No. 003 (May 7
th

, 1998 - 

Revised August 7
th

, 2000).    

 

Assumptions for Handler Exposure Scenarios 

 

General assumptions regarding the residential handler scenarios assessed are as follows: 

The average residential workday is assumed to be 8 hours.  

The adverse effects for the short- and intermediate-term dermal PoDs are based 

on studies where the effects were observed in both sexes, therefore, the body 

weight of an average human (70 kg) was used to estimate exposure. 

HED has developed standard transfer coefficient values for residential 

postapplication scenarios to ensure consistency in exposure assessments.  These 

standard values were used to calculate postapplication exposures. 

No postapplication data were submitted for the inert cluster; a default 5% of the 

application rate is used in conjunction with 10% default daily dissipation rate. 

 

Residential Postapplication Outdoor Exposure and Risk Calculations 

 

General assumptions regarding the occupational handler scenarios assessed are as 

follows: 

The adverse effects for the short- and intermediate-term dermal and inhalation 

endpoints are based on studies where the effects were observed in both sexes, 

therefore, the body weight of an average human (70 kg) was used to estimate 

exposure.  The body weight of an average child is 15 kg. 

HED has developed standard transfer coefficient values for occupational 

postapplication scenarios to ensure consistency in exposure assessments.   

 

Potential dermal postapplication exposure was calculated using the following formulas: 

 

Adult and Child Dermal Exposure to Treated Lawns: 

 

 

 

 

Where: 

ADD= Average Daily Dose (mg/kg/day) 

TTR= Turf Transferable Residue (μg/cm
2
) 

TC = Transfer Coefficient (cm
2
/hr) (14,500 cm

2
/hr for adults, 5,200 cm

2
/hr for children 

for short-term exposure durations; and 7,300 cm
2
/hr for adults, 2,600 cm

2
/hr for children 

for intermediate-term exposure durations) 

ADD = TTR * TC * ET * CF1 * DA 

  BW 
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ET = Exposure Time (2 hr) 

CF1 = Conversion Factor (1 mg / 1000 μg) 

DA = Dermal Absorption Factor (5%) 

BW = Body Weight (70 kg for adult, 15 kg for child) 

 

 

 

Where: 

AR = Application Rate (lb inert/acre) 

F = fraction of inert retained on foliage or 5% (unitless) 

D = fraction of residue that dissipates daily or 10% (unitless) 

t = number of days after application day (Day 0; day of application) 

CF1 = 4.54 x 10
8
 μg/lb 

CF2 = 24.7 x 10
-9 

acre/cm
2 

 

Hand to Mouth Exposure to Child on Treated Turf (from SOP 2.3.2): 

 

The following equation is used to calculate the nondietary ingestion exposures that are 

attributable to hand-to-mouth behavior on treated turf: 

 

 

 

 

Where: 

ADD = Average daily dose (mg/kg/day) 

TTR= turf transferable residue (μg/cm
2
) 

SA= Surface area of child hand- 3 fingers (20 cm
2
/event) 

SE = Saliva Extraction Factor (0.5) 

Freq = Frequency of hand-to-mouth events (20 events/hr for short-term exposures, 9.5 

events/hr for long-term exposures) 

CF1 = 1 mg/ 1000 μg 

ET = Exposure Time (2 hours) 

BW = Body weight (15 kg for child) 

 

 

 

 

Where: 

AR = Application Rate (lb inert/acre) 

F = fraction of inert retained on foliage/surface or 5% (unitless) 

D = fraction of residue that dissipates daily or 10% (unitless) 

t = number of days after application day (0 days); day of application 

CF1 = 4.54 x 10
8
 μg/lb 

CF2 = 24.7 x 10
-9 

acre/cm
2 

 

 

TTR = AR * (1-D)
t
 * F * CF1 * CF2 

TTR = AR * (1-D)
t
 * F * CF1 * CF2

ADD = TTR * SA * SE * Freq * CF1 * ET 

    BW 
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Object to Mouth Exposure to Child: 

 

The following equation is used to calculate the nondietary ingestion exposures that are 

attributable to object-to-mouth behavior on treated turf: 

 

 

 

 

 

Where: 

TTR = object transferable residue (μg/cm
2
) 

IgR = Ingestion Rate for mouthing per day (25 cm
2
/day) 

CF1 = 1 mg / 1000 μg 

BW = Body weight (15 kg for child) 

 

 

 

 

Where: 

AR = Application Rate (lb inert/acre) 

F = fraction of inert retained on object or 20% (unitless) 

D = fraction of residue that dissipates daily or 10% (unitless) 

t = number of days after application day (0 days); day of application 

CF1 = 4.54 x 10
8
 μg/lb 

CF2 = 24.7 x 10
-9 

acre/cm
2
 

 

Soil Ingestion Exposure to Child: 

 

The following equation is used to calculate the nondietary ingestion exposures that are 

attributable to soil ingestion on treated turf: 

 

 

 

 

 

Where: 

ADD = Average daily dose (mg/kg/day) 

SR = Soil Residue, 1 cm depth of surface soil, (μg/g) 

IgR = Ingestion Rate for daily soil ingestion (100 mg/day) 

CF1 = Conversion Factor (1 g / 1,000,000 μg) 

BW = Body weight (15 kg for child) 

 

 

 

 

 

Soil Residue (SR) = AR * CF1 * CF2 * CF3 * F * (1-D)
t
 

ADD = SR * IgR * CF1 

  BW 

TTR = AR * (1-D)
t
 * F * CF1 * CF2 

ADD = TTR * IgR * CF1 

  BW  
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Where: 

AR= application rate (lb inert/ A) 

CF1 = 4.54 x 10
8
 μg/lb 

CF2 = 24.7 x 10
-9 

acre/cm
2 

CF3 = Conversion factor  (0.67 cm
3 
/ g soil) 

F = fraction of inert retained on soil or 100% (unitless) 

D = fraction of residue that dissipates daily (unitless) 

t = postapplication day on which exposure is being assessed (t = 0, day of application) 

 

The Aggregate Risk for inert cluster is calculated for residential postapplication by 

adding the daily doses for child dermal exposure to lawns and child hand-to-mouth 

exposure to treated lawns.  This method is used because the PoD is the same for both of 

the above scenarios. Then, the risk estimate is calculated by dividing the PoD by the 

combined daily dose. 

 

Assumptions for Dermal Dose from Pesticide Residues on Turf: 
On the day of application, it may be assumed that 5% of the application rate are 

available from the turfgrass as dislodgeable residue.  

Postapplication is assessed on the same day the pesticide is applied because it is 

assumed that the homeowner could be exposed to turfgrass immediately after 

application.  Therefore, postapplication exposures are based on day 0 (i.e., the day 

of application).   

The upper percentile dermal transfer coefficient is assumed to be 14,500 cm
2
/hr 

for adults and 5,200 cm
2
/hr for children for short-term durations; and 7,300 

cm
2
/hr for adults and 2,600 cm

2
/hr for children for intermediate-term durations.  

The transfer coefficient cm
2
/hr is a calculated mean, based on the Jazzercise 

method, which is believed to result in an upper percentile estimate of the transfer 

coefficient for this scenario. 

The duration of exposure for children and adults is assumed to be 2 hours per day.  

The 95
th

 percentile value for playing on grass is 121 minutes per day for both age 

groups 1-4 years and 18-64 years (U.S. EPA 1996). 

 

Assumptions for Potential Dose among children from Incidental Nondietary Ingestion 
of Pesticide Residues on Residential Lawns from Hand-to-Mouth Transfer: 

On the day of application, it may be assumed that 5% of the application rate is 

available on the turfgrass as dislodgeable residue.   

Postapplication activities are assessed on the same day that the pesticide is applied 

because it is assumed that children could play on the lawn immediately after 

application.   

The surface portion of three fingers of a toddler’s hand put in mouth is 20 cm
2
. 

The Hand-to-Mouth (HTM) exposure frequency is 20 times per hour for short 

term exposures.   

The HTM exposure frequency is 9.5 times per hour for intermediate term 

exposures. 



Alkyl Amine Polyalkoxylates Human Health Risk Assessment 

 

Page 84 of 94 

The duration of exposure for toddlers is assumed to be 2 hours per day. The 95
th

 

percentile value for playing on grass is 121 minutes per day for both age groups 

1-4 years and 18-64 years (U.S. EPA 1996). 

Toddlers (age 3 years), used to represent the 1 to 6 year old age group, are 

assumed to weigh 15 kg.  (U.S. EPA 1996). 

The saliva extraction factor is 50%. 

 

Assumptions for Potential Dose among Toddlers from the Ingestion of Pesticide-
Treated Turfgrass: 

On the day of application, it may be assumed that 20% of the application rate is 

available on the turfgrass as dislodgeable residue. 

Postapplication activities are assessed on the same day that the pesticide is applied 

because it is assumed that children could play on the lawn immediately after 

application.   

The assumed ingestion rate for grass for toddlers (age 3 years) is 25 cm
2
/day.  

This value is intended to represent the approximate area from which a child may 

grasp a handful of grass.  

 

Assumptions for Potential Dose among Toddlers from Incidental Ingestion of Soil 
from Pesticide-Treated Residential Areas: 

On the day of application, it is assumed 100% of the application rate is located 

within the soil’s uppermost 1 cm.   

Postapplication must be assessed on the same day the pesticide is applied because 

it is assumed that toddlers could play on the lawn or other outdoor treated areas 

immediately after application. 

The assumed soil ingestion rate for children (age 1-6 years) is 100 mg/day (U.S. 

EPA 1996). 
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APPENDIX F 

 

F.1.  Occupational Exposure Assessment Introduction 

 

This document is a summary of the methods used to calculate occupational exposures to the inert 

cluster inert ingredients.   These methods and a basic description of how they are used were 

taken from References A and B.  These references also contain more detailed information on the 

rationale behind these methods.  Only those methods pertinent to the JITF inert cluster inert 

ingredients exposures are discussed in this document.  

 

Tasks associated with occupational pesticide handlers are categorized using one of the following 

terms: 

 

Mixers and/or Loaders: these individuals perform tasks in preparation for an application.  

For example, mixers/loaders would mix and prepare the product prior to application. 

Mixer/Loader/Applicators and or Loader/Applicators: these individuals are involved in 

the entire pesticide application process (they do all job functions related to a pesticide 

application event).  These individuals would perform the mix/load function, transfer the 

product (containing the inert) into the application equipment, and then complete the 

product application.  

 

A chemical can produce different effects based on how long a person is exposed, how frequently 

exposures occur, and the level of exposure.  HED classifies exposures from 1 to 30 days as short-

term and exposures 30 days to six months as intermediate-term.  HED completes both short- and 

intermediate-term assessments for occupational scenarios in all cases because these kinds of 

exposures are likely and acceptable use/usage data are not available to justify deleting 

intermediate-term scenarios.  Based on use data, HED believes that occupational exposures to 

the JITF inert cluster inert ingredients may occur over a single day or up to weeks at a time for 

many use-patterns and that intermittent exposure over several weeks may also occur.  Some 

applicators may apply the products containing inerts over a period of weeks, because they are 

commercial applicators who are completing multiple applications for multiple clients.  Long-

term handler exposures can occur in ornamental treatment scenarios, where handlers can apply 

pesticides all year long in greenhouses and hothouses. 

 

Usually occupational handler exposure assessments are completed by HED using different levels 

of risk mitigation.  Typically, HED uses a tiered approach.  The lowest tier is designed as the 

baseline exposure scenario (i.e. long-sleeve shirt, long pants, shoes, socks, no respirator).  If risks 

are of concern at the baseline exposure scenario, then increasing levels of PPE (i.e. gloves, 

respirators) are evaluated.  If risk remains a concern with maximum PPE, then engineering 

controls (i.e. enclosed cabs or cockpits, water-soluble packaging, and closed mixing/loading 

systems) are evaluated.  This approach is used to ensure that the lowest level of risk mitigation 

that provides adequate protection is selected, since the addition of PPE and engineering controls 

involves an additional expense to the user and (in the case of PPE) also involves an additional 
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burden to the user due to decreased comfort and dexterity and increased heat stress and 

respiratory stress. 

 

F2.  Occupational Handler/Applicator Exposures 

 

The Agency believes that there are distinct job functions or tasks related to applications and that 

exposures can vary depending on the specifics of each task. Job requirements (e.g., amount of 

chemical to be used in an application), the kinds of equipment used, the crop or target being 

treated, and the circumstances of the user (e.g., the level of protection used by an applicator) can 

cause exposure levels to differ in a manner specific to each application event. 

 

Exposure Data Sources 

 

The Agency uses exposure scenarios to describe the various types of handler exposures 

that may occur for a specific active ingredient. The use of scenarios as a basis for exposure 

assessment is very common as described in the U.S. EPA Guidelines for Exposure Assessment 

(U.S. EPA; Federal Register Volume 57, Number 104; May 29, 1992).  Information from the 

current labels, use and usage information, toxicology data, and exposure data were all key 

components in the development of the exposure scenarios. The Agency has developed a series of 

general descriptions for tasks that are associated with pesticide applications.  Tasks associated 

with occupational pesticide handlers are categorized using one of the following terms: 

 

Mixers and/or Loaders:  These individuals perform tasks in preparation for an 

application.  For example, prior to application, mixer/loaders would mix the JITF inert 

cluster inert ingredients and load them into the holding tank of the groundboom.  

 

Applicators: These individuals operate application equipment during the release of a 

pesticide product into the environment.  These individuals can make applications using 

equipment such as groundboom. 

 

Mixer/Loader/Applicators and or Loader/Applicators: These individuals are involved in 

the entire pesticide application process (i.e., they do all job functions related to a 

pesticide application event).  These individuals would transfer the JITF inert cluster inert 

ingredients into the application equipment and then also apply it. 

 

A chemical can produce different effects based on how long a person is exposed, how 

frequently exposures occur, and the level of exposure.  The Agency classifies exposures up to 30 

days as short-term and exposures greater than 30 days up to several months as intermediate-term.  

Based on use data and label instructions, the Agency believes that occupational the JITF inert 

cluster inert ingredients exposures may occur over a single day or up to 30 days at a time for the 

use patterns. Long-term handler exposures are not expected to occur for the JITF inert cluster 

inert ingredients.  
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Other parameters are also defined from use and usage data such as application rates and 

application frequency.  The Agency typically completes exposure assessments using maximum 

application rates for each scenario to ensure there are no concerns for each specific use. 

   

Occupational handler exposure assessments are completed by the Agency using different 

levels of risk mitigation.  Typically, the Agency uses a tiered approach.  The lowest tier is 

designated as the baseline exposure scenario (i.e., no respirator).  If risks are of concern at 

baseline attire, then increasing levels of personal protective equipment or PPE (e.g., respirators) 

are evaluated.  If risks remain of concern with maximum PPE, then engineering controls (e.g., 

enclosed cabs, water-soluble packaging, and closed mixing/loading systems) are evaluated.  This 

approach is used to ensure that the lowest level of risk mitigation that provides adequate 

protection is selected, since the addition of PPE and engineering controls involves an additional 

expense to the user. PPE also involves an additional burden to the user due to decreased comfort 

and dexterity and increased heat stress and respiratory stress. 

 

            No chemical-specific handler exposure data were submitted in support of this action to 

inform daily dose calculations.  It is the policy of HED to use data from PHED Version 1.1 as 

presented in the PHED Surrogate Exposure Guide (8/98) to assess handler exposures for 

regulatory actions when chemical-specific monitoring data are not available (HED Science 

Advisory Council for Exposure [ExpoSAC] Draft Policy # 7, dated 1/28/99).  Additionally, 

typical HED standard values were used for the amount treated per day (ExpoSAC Policy # 9, 

dated 7/5/00).   

 

The occupational handler/applicator exposures are calculated using unit exposure data 

from the Pesticide Handlers Exposure Database (PHED). PHED was designed by a task force of 

representatives from the US EPA, Health Canada, the California Department of Pesticide 

Regulation, and member companies of the American Crop Protection Association.  PHED is a 

software system consisting of two parts – a database of measured exposure values for workers 

involved in the handling of pesticides under actual field conditions and a set of computer 

algorithms used to subset and statistically summarize the selected data.  Currently, the database 

contains values for over 1,700 monitored individuals (i.e., replicates).   The distribution of 

exposure values for each body part (e.g., chest, upper arm) is categorized as normal, lognormal, 

or “other” (i.e., neither normal nor lognormal).  A central tendency value is then selected from 

the distribution of the exposure values for each body part.  These values are the arithmetic mean 

for normal distributions, the geometric mean for lognormal distributions, and the median for all 

“other” distributions.  Once selected, the central tendency values for each body part are 

composited into a “best fit” exposure value representing the entire body. 

 

 The unit exposure values calculated by PHED generally range from the geometric mean 

to the median of the selected data set.  To add consistency and quality control to the values 

produced from this system, the PHED Task Force has evaluated all data within the system and 

has developed a set of grading criteria to characterize the quality of the original study data.  The 

assessment of data quality is based upon the number of observations and the available quality 

control data.  While data from PHED provide the best available information on handler 
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exposures, it should be noted that some aspects of the included studies (e.g., duration, acres 

treated, pounds of active ingredient handled) may not accurately represent labeled uses in all 

cases.  HED has developed a series of tables of standard unit exposures for many occupational 

scenarios that can be used to ensure consistency in exposure assessments. Unit exposures are 

used which represent different levels of personal protection as described above.  Protection 

factors were used to calculate unit exposures for varying levels of personal protection if data 

were not available.  

 

ORETF Handler Studies (MRID 449722-01): A report was submitted by the ORETF 

(Outdoor Residential Exposure Task Force) that presented data in which the application of 

various products used on turf by homeowners and lawn care operators (LCOs) was monitored.  

All of the data submitted in this report were completed in a series of studies.  These studies are 

summarized in the HED Memorandum “Summary of HED’s Reviews of ORETF Chemical 

Handler Exposure Studies: MRID 449722-01”, DP Barcode D261948 of April 30, 2001.  The 

studies performed used dacthal as a surrogate compound with a target application rate of 2.0 

lbs/ai.  All studies were conducted in accordance with current Agency guidelines, have been 

reviewed by HED and Health Canada, and the data generated were of high quality.   

 

Assumptions for Handler Exposure Scenarios 

 

General assumptions regarding the occupational handler scenarios assessed are as follows: 

 

Occupational handler exposure estimates were based on surrogate data from the Pesticide 

Handlers Exposure Database (PHED, V.1.1, 1998) 

HED has developed standard unit exposures for many occupational scenarios to ensure 

consistency in exposure assessments.  These standard values were used to calculate 

handler exposures for the associated scenarios.   

The adverse effects for the short- and intermediate-term dermal and inhalation endpoints 

are based on studies where the effects were not gender specific, therefore, the average 

adult body weight representing the general U.S. population (70 kg) was used. 

The daily areas treated were defined for each handler scenario by determining the amount 

that can be reasonably treated in a single day.  The assumptions for daily areas treated are 

taken from the Health Effects Division Science Advisory Committee on Exposure Policy 

9: “Standard Values for Daily Acres Treated in Agriculture”.  

 

 

 

 

 

 

 

 

 

 



Alkyl Amine Polyalkoxylates Human Health Risk Assessment 

 

Page 89 of 94 

 

 

 

Table F2: Occupational Handler Dermal and Inhalation Unit Exposures used for 

Occupational Handler Assessments 

Dermal Unit Exposure (mg/ lb ai) Inhalation Unit Exposure (μg/ lb ai) 

Exposure Scenario* 

Baseline 
Baseline 

+ Gloves 

Max 

PPE 

Eng. 

Control 
Baseline 

Baseline 
+ 

Gloves 

Max 

PPE 

Eng. 

Control 

Mixer/Loader Scenarios 
Liquids/ Aerial Application/ 

High Acreage Crops 

Liquids/ Airblast/ Nut Tree 

Liquids/ Groundboom/ 

High Acreage Crops 

Liquids/ Groundboom/ Turf 

Liquids/ Low Pressure 

Handwand/ Turf 

2.9 0.023 0.017 0.0086 1.2 0.24 0.12 0.083 

Wettable Powder/ Airblast/ 

Nut Tree 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops 

Wettable Powder/ 

Groundboom/ Turf 

Wettable powder/ Low 

Pressure Handwand/ Turf 

3.7 0.17 0.13 0.0098 43 8.6 4.3 0.24 

Applicator Scenarios 
Liquid/ Aerial Application/ 

High Acreage Crops 
NA NA NA 0.0055 NA  NA NA 0.068 

Airblast/ Nut Tree 0.36 0.24 0.13 0.019 4.5 0.9 0.45 0.09 

Groundboom/ High 

Acreage Crops 

Groundboom/ Turf 

0.014 0.014 0.011 0.0051 0.74 0.148 0.074 0.043 

Mixer/Loader/Applicator Scenarios 
Low Pressure Handwand/ 

Turf (ORETF data) 
NA 0.65 0.36 NA 6.6 1.32 0.66 NA 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals 
NA 8.6 6.2 NA 1100 220 110 NA 

Liquid/ Low Pressure 

Handwand/ Ornamentals 
100 0.43 0.37 NA 30 6 3 NA 

Flagger Scenarios 
Liquid/ Flagger/ High 

Acreage Crops 
0.011 0.012 0.011 0.0022 0.35 0.07 0.035 0.007 

Values are reported in the PHED Surrogate Exposure Guide dated August 1998. 

 

APPLICATION RATES USED FOR THE JITF INERT INGREDIENTS RISK 

ASSESSMENT 
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Table F3: Application Rates* used for Occupational Handler Exposure Assessment 
Exposure Scenario 

(Formulation/ Application/ 

Crop) 

Product Type Short-Term 

 (Maximum Rate) 

Intermediate-term 

(Average Rate) 

Mixer/Loader Scenarios 

Herbicide 10.4 2 

Insecticide 2 0.7 

Liquids/ Aerial 

Application/ High 

Acreage Crops  
Fungicide 5 0.7 

Herbicide 7.2 3.2 

Insecticide 9 2.5 

Liquids/ Airblast/ Nut 

Tree 

Fungicide 11 3 

Herbicide 10.4 2 

Insecticide 2 0.7 

Liquids/ Groundboom/ 

High Acreage Crops 

Fungicide 5 0.7 

Herbicide 10.4 2 

Insecticide 2 0.7 

Liquids/ Groundboom/ 

Turf 

Fungicide 5 0.7 

Herbicide 

Insecticide 

Liquids/ Low Pressure 

Handwand/ Turf   

Fungicide 

7.2 7.2 

Herbicide 1.6 1.6 

Insecticide 6 3 

Wettable Powder/ 

Airblast/ Nut Tree 

Fungicide 7 2 

Herbicide 1.6 1 

Insecticide 1.6 0.7 

Wettable Powder/ 

Groundboom/ High 

Acreage Crops 
Fungicide 1 0.6 

Herbicide 1.6 1 

Insecticide 1.6 0.7 

Wettable Powder/ 

Groundboom/ Turf 

Fungicide 1 0.6 

Herbicide 

Insecticide 

Wettable powder/ Low 

Pressure Handwand/ 

Turf 
Fungicide 

7.2 7.2 

Applicator Scenarios 

Herbicide 10.4 2 

Insecticide 2 0.7 

Liquid/ Aerial 

Application/ High 

Acreage Crops 
Fungicide 5 0.7 

Herbicide 1.6 1.6 

Insecticide 9 2.5 

Airblast/ Nut Tree 

Fungicide 7 3 

Herbicide 10.4 2 

Insecticide 2 0.7 

Groundboom/ High 

Acreage Crops 

Fungicide 5 0.7 
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Table F3: Application Rates* used for Occupational Handler Exposure Assessment 
Exposure Scenario 

(Formulation/ Application/ 

Crop) 

Product Type Short-Term 

 (Maximum Rate) 

Intermediate-term 

(Average Rate) 

Herbicide 10.4 2 

Insecticide 2 0.7 

Groundboom/ Turf 

Fungicide 5 0.7 

Mixer/Loader/ Applicator Scenarios 

Herbicide 

Insecticide 

Low Pressure 

Handwand/ Turf 

(ORETF data) 
Fungicide 

Herbicide 

Insecticide 

Wettable Powder/ Low 

Pressure Handwand/ 

Ornamentals 
Fungicide 

Herbicide 

Insecticide 

Liquid/ Low Pressure 

Handwand/ Ornamentals 

Fungicide 

7.2 7.2 

Flagger Scenarios 

Herbicide 10.4 2 

Insecticide 2 0.7 

Liquid/ Flagger/ High 

Acreage Crops 

Fungicide 5 0.7 
* Application rates are multiplied by the percentage of inert in each product type when used as application rates in the risk 

assessment. 

 

 

Occupational Handler Exposure and Risk Calculations 

 

Daily Exposure: Daily inhalation handler exposure is estimated for each applicable 

handler task with the application rate, the amount handled in a day, and the applicable inhalation 

unit exposure using the following formula: 

 
Daily Exposure (mg ai/day) =   Unit Exposure (mg ai/lb ai handled) * Application Rate (lbs ai/gal) *  
Daily Area Treated (gal/day) 
 

Where:   

 

Daily Exposure  = Amount (mg or g ai/day) inhaled that is available for inhalation  

    absorption; 

Unit Exposure   = Unit exposure value (mg or g ai/day) derived from August 1998 PHED  

    data; 

Application Rate = Normalized application rate based on a logical unit treatment, such as 

gallons. Maximum values are generally used (lb ai/gal); and 

Daily Area Treated  = Normalized application area based on a logical unit treatment such as 

gallons per day (gal/day). 
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Daily Dose:  The daily inhalation dose is calculated by normalizing the daily exposure by 

body weight and adjusting, if necessary, with an appropriate inhalation absorption factor.  For all 

inhalation exposure scenarios for the JITF inert cluster inert ingredients, an average adult body 

weight of 70 kilograms was used. For inhalation exposures, an absorption factor of 100% was 

assumed.   

 

Daily dose was calculated using the following formula: 

 
Average Daily Dose (mg/kg/day = (Daily Exposure (mg ai/day) * (Absorption Factor (100%) / Body 
Weight (kg) 
 

Where: 

 

Average Daily Dose  =  Absorbed dose received from exposure to a pesticide in a given scenario  

    (mg pesticide active ingredient/kg body weight/day); 

Daily Exposure   = Amount (mg ai/day) inhaled that is available for inhalation absorption; 

Absorption Factor =  A measure of the amount of chemical that crosses a biological boundary  

    such as the lungs (% of the total available absorbed); and 

Body Weight   =  Body weight determined to represent the population of interest in a risk  

assessment (kg). 
 

Margins of Exposure:  Noncancer inhalation risks for each applicable handler scenario 

are calculated using a Margin of Exposure (MOE), which is a ratio of the daily dose to the 

toxicological endpoint of concern. All MOE values were calculated inhalation exposure levels 

using the formula below: 
 

MOE = (NOAEL (mg/kg/day) / Average Daily Dose (mg/kg/day) 
 

Where: 

 

MOE   =  Margin of Exposure, value used by HED to represent risk or how close a  

   chemical exposure is to being a concern (unitless); 

ADD   =  Average Daily Dose or the absorbed dose received from exposure to a pesticide  

in a given scenario (mg pesticide active ingredient/kg body weight/day); and 

NOAEL =  Dose level in a toxicity study, where no observed adverse effects (NOAEL) 

   occurred in the study 

 

The level of concern for all assessments is established by the uncertainty factor.  The uncertainty 

factor is 100 for the JITF inert cluster inert ingredients inhalation occupational exposure 

scenarios for all exposure durations. 

 

 

  Total Margins of Exposure: Where appropriate, the endpoint selected for both dermal 

and inhalation exposure is combined to include both dermal and inhalation routes of exposure 

using the following equation.   

 Total MOE = 1/ (1/ Dermal MOE + 1/ Inhalation MOE) 



F3.  Occupational Postapplication Exposures 

 

No crop-specific dislodgeable foliar residue (DFR) or transferable turf residue (TTR) 

data is available for the JITF inert cluster inert ingredients. A default occupational 

postapplication assessment was conducted, including a default 20% of the JITF inert 

cluster inert ingredients application rate as the initial concentration and a 10% daily 

dissipation rate.  This is adapted from the ExpoSAC SOP No. 003 (May 7
th

, 1998 - 

Revised August 7
th

, 2000).    

 

Assumptions for Handler Exposure Scenarios 

 

General assumptions regarding the occupational handler scenarios assessed are as 

follows: 

The average occupational workday is assumed to be 8 hours.  

The adverse effects for the short- and intermediate-term dermal PoDs are based 

on studies where the effects were observed in both sexes, therefore, the body 

weight of an average human (70 kg) was used to estimate exposure. 

HED has developed standard transfer coefficient values for occupational 

postapplication scenarios to ensure consistency in exposure assessments.  These 

standard values were used to calculate postapplication exposures. 

No postapplication data were submitted for the JITF inert cluster inert ingredients; 

a default 20% of the application rate for foliar crop or 5% of the application rate 

for turf is used in conjunction with 10% default daily dissipation rate. 

 

Because the postappplication assessment was conducted for a few specific crop 

groups with high exposure worker reentry activity patterns, HED customized the JITF 

inert cluster inert ingredient application rate for the three postapplication crop 

groupings (corn/grapes/turf & sod). See Table 3 below. 

 

Table 3: Application Rates used for Occupational Postapplication Scenarios 
Crop Product Type Short-Term 

 (Maximum Rate) 

Intermediate-term 

(Average Rate) 

Herbicide 10.4 1.2 

Insecticide 10 1 

Corn 

Fungicide 5 1 

Herbicide 4.8 2.28 

Insecticide 7 3 

Grapes  

Fungicide 5 2 

Herbicide 10.4 1.2 

Insecticide 10 1 

Turf/Sod 

Fungicide 5 1 
* Application rates are multiplied by the percentage of inert in each product type when used as application rates in the 

risk assessment to account for inert in the product. 
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Occupational Postapplication Exposure and Risk Calculations 

Potential dermal postapplication exposure was calculated using the following formulas  

(Appropriate dermal absorption used): 

 

 

 

Where: 

AR = Application Rate (lb inert/acre) 

F = fraction of ai retained on foliage or 20% for foliar crop or 5% for turf (unitless) 

D = fraction of residue that dissipates daily or 10% (unitless) 

t = number of days after application day (days) 

CF1 = 4.54 x 10
8
 μg/lb 

CF2 = 24.7 x 10
-9 

acre/cm
2 

 

 

 

 

Where: 

DFRt = dislodgable foliar residue on day “t” (μg/cm
2
) 

CF3 = 1 x 10
-3

 mg/μg 

Tc = transfer coefficient (cm
2
/hr) 

DA = dermal absorption factor (unitless) 

ET = exposure time (hr/day) 

BW = body weight (kg) 

 

Margin of Exposure: Dermal risks for the postapplication scenarios are calculated using a 

Margin of Exposure (MOE), which is a ratio of the toxicological point of departure to the 

daily dose of concern.  

 

 

 

 

Where: 

MOE = Margin of Exposure: value used by HED to represent risk or risk estimates 

(unitless) 

Po D = Point of Departure 

NOAEL = No Observed Adverse Effect Level: Dose level in a toxicity study  

ADD = Average Daily Dose: the absorbed dose received from exposure to a pesticide in 

a given scenario 

 

References 

(B) PHED Surrogate Exposure Guide, V1.1.  Health Effects Division, Office of Pesticide  

Program. August, 1998. 

 

(C) Series 875 - Occupational and Residential Exposure Test Guidelines, Group B - Post 

Application Exposure Monitoring Test Guidelines.  U.S. EPA.   February 10, 1998.  

Dislodgable Foliar Residue (μg/cm
2
) = AR * F * (1-D)

t
 * CF1 * CF2 

Daily Dermal Dose (mg/kg/day) = DFRt * CF3 * Tc * DA * ET 

BW (kg) 

MOE = PoD (typically a NOAEL in mg/kg/day) / ADD (mg/kg/day) 
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1.0 Executive Summary  
 
The Joint Inert Task Force (JITF) Cluster Support Team Number 11 (CST11) has 
submitted a petition proposing to establish an exemption from the requirement of a 
tolerance under 40 CFR §180.920 without limitation for a cluster of compounds known 
as the “sodium and ammonium naphthalenesulfonate formaldehyde condensates” 
(SANFCs) for use as inert ingredients in pesticide formulations applied to crops pre-
harvest.  Subsequently, the petitioner has requested to expand the exemption from the 
requirement of a tolerance to uses in pesticide formulations intended for use both pre- and 
post-harvest. 
 
The toxicology database for the SANFC inerts is adequate to support their use as inert 
ingredients in pesticide formulations.   The sodium and ammonium naphthalenesulfonate 
formaldehyde condensates have low acute oral toxicity and inhalation toxicity.  There 
was no significant hazard identified in the OECD 422 combined repeated dose toxicity 
study with the reproduction/developmental toxicity screening test at the limit dose of 
1000 mg/kg/day to either parental animals or their offspring.  Thus, due to their low 
hazard potential for these inert compounds, a quantitative risk assessment is not required 
for the SANFC inerts.   There is no concern for neurotoxicity, immunotoxicity or 
carcinogenicity for the SANFCs.  A discussion of an FQPA SF is not germane to this risk 
assessment since a quantitative risk assessment is not required.   
 
Based on the low hazard potential for the SANFC inerts, dietary (food and water) and 
non-dietary/non-occupational (residential) risks are not of concern.  Further, aggregate 
risks are not of concern.  Lastly, there are no concerns for worker risks from exposure to 
the SANFCs. 
 
Potential areas of environmental justice concerns, to the extent possible, were considered 
in this human health risk assessment, in accordance with U.S. Executive Order 12898, 
"Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations," http://www.eh.doe.gov/oepa/guidance/justice/eo12898.pdf 
 
No studies in which human subjects were intentionally exposed to pesticides were relied 
upon for this risk assessment. 
 
Regulatory Recommendation 
 
There are no human health exposure or risk issues that would preclude the approval of an 
exemption from the requirement of a tolerance for the SANFC inerts.  HED has no 
objection to the establishment of an exemption from the requirement of a tolerance under 
40 CFR §180.910 for sodium and ammonium naphthalenesulfonate formaldehyde 
condensates. 
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2.0  Background 
 
Inert ingredients are those ingredients that are added to end use products that are not 
active ingredients.  The terms "active ingredient" and "inert ingredient" are defined under 
the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA).  An active ingredient is 
one that prevents, destroys, repels or mitigates a pest, or is a plant regulator, defoliant, 
desiccant or nitrogen stabilizer.  The statute defines the term "inert ingredient" as an 
ingredient that is not active. 
 
As mandated by the Food Quality Protection Act (FQPA) of 1996, EPA conducted a 
reassessment of the tolerances or exemptions from tolerances for inert ingredients used in 
pesticide products to determine if they met the FFDCA’s revised standard of safety.  As a 
result of that reassessment, the Agency published a final rule in the Federal Register (FR 
Notice Volume 71, No. 153, p. 45422) proposing the revocation of certain inert 
ingredient specific tolerance exemptions under 40 CFR §180.910 (pre- and post-harvest 
uses), 40 CFR §180.920 (pre-harvest uses), 40 CFR §180.930 (animal uses), 40 CFR 
§180.940 (antimicrobial uses) and 40 CFR §180.960 (polymers).   

 
In response to the proposed revocation, the JITF CST11 has submitted a petition dated 
1/9/2009 proposing to establish specific exemptions from the requirement of a tolerance 
under 40 CFR §180.920 (pre-harvest only) without limitation for the following 
descriptor:   
 

Sodium and ammonium naphthalenesulfonate formaldehyde condensates 
 

Subsequently the petitioner has requested that this exemption from the requirement of a 
tolerance be expanded to include use in pesticide formulations intended for post-harvest 
application as well as pre-harvest application.  The petitioner currently proposes to 
establish an exemption from the requirement of a tolerance under 40 CFR §180.910 for 
the SANFCs. 

 
 

3.0 Ingredient Profile 
 
3.1 Summary of Proposed Uses 
 
The petitioner had indicated that the SANFC inerts are used as dispersants, defoamers 
and emulsifiers in pesticide formulations.  This petition requests uses in pesticides 
intended for pre-harvest applications only.   Additionally, the petitioner has noted that 
these surfactants have a wide range of industrial uses as well as serving as emulsifiers in 
personal care products and in food contact packaging.   
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3.2 Structural Information 
 
The SANFCs are anionic surfactants that may be derived from naphthalene or methyl 
naphthalenesulfonic acids.  The surfactants included in this group are complex mixtures 
and some constituents of these mixtures are likely to be very large molecules.  
Information on the generic structures of these compounds is summarized in Table 3.2.1, 
below.  A detailed listing of the chemicals included in this group may be found in Table 
3.2.2. 
 
Table 3.2.1.  Sodium And Ammonium Naphthalenesulfonate Formaldehyde Condensates 
(SANFC) Chemical Structure 
Generic Chemical Structure 1 

 
Structure of Main Component 
of Test Material in the 
Toxicity Testing 

 
1 Figures excerpted from petition, “Petition Proposing An Exemption From The Requirement Of A Tolerance For 
Residues Of Joint Inerts Task Force Cluster 11 Sodium And Ammonium Naphthalenesulfonate Formaldehyde 
Condensates In Or On Raw Agricultural Products And Food Product”, pages 6-7, dated January 9, 2009. 
 
Table 3.2.2.  Listing of Chemicals included in the SANFC Cluster 
CAS Number Descriptor 
9008-63-3 Naphthalenesulfonic acid, sodium salt polymer with formaldehyde 
9069-80-1 Naphthalenesulfonic acid, ammonium salt polymer with formaldehyde 
9084-06-4 Naphthalenesulfonic acid, polymer with formaldehyde, sodium salt 
36290-04-7 2-Naphthalenesulfonic acid, polymer with formaldehyde, sodium salt 
91078-68-1 Naphthalenesulfonic acids, reaction products with formaldehyde, sodium salts 
141959-43-5 Naphthalenesulfonic acid, methyl-sodium salt with formaldehyde 
68425-94-5 Residues, petroleum, catalytic reformer fractionator, sulfonated, polymers with 

formaldehyde, sodium salts 
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3.3 Physical and Chemical Properties 
 
Physicochemical data were estimated for the SANFC inerts using publicly available 
Estimation Program Interface suite (EPI Suite™) modeling 
(http://www.epa.gov/opptintr/exposure/pubs/episuite.htm and are provided in Table 3.3. 
The basis for the estimated Estimation Program Interface suite (EPI Suite™) modeling 
physicochemical calculations and model capabilities are described in the EPA document 
titled The Use of Structure-Activity Relationships (SAR) in the High Production Volume 
Chemicals Challenge Program (EPA 1999). The EPA EPI Suite™ 3.2 model calculations 
for water solubility are based on Kow (WSKOWWIN) and molecular fragments 
(WATERNT). EPA has cautioned in the publication OPPTS Pollution Prevention P2 
Network (EPA, 2005), that EPI Suite™ 3.2 water solubility calculations are not reliable 
for dispersible compounds such as surfactants. 
 
Table 3.3.  Physicochemical Properties of Representative SSNA Compounds 1 

CAS No. Modeled As Log 
KOW 

Boiling 
Point (°C) 

Melting 
Point (°C) 

Vapor 
Pressure 
(mm Hg) 

Water 
Solubility 
(mg/L) 2 

91078-68-1 Condensate Dimer -0.32 854.3 349.8 1.01 x 10-18 155.3 
3.99x10-5 

Methyl 
example? 

Methylnaphthalene 
sulfonate 0.78 877.5 349.8 1.53 x 10-15 11.95 

3.76x10-6 
1 Table values taken from submission entitled “Petition Proposing An Exemption From The Requirement 
Of A Tolerance For Residues Of Joint Inerts Task Force Cluster 11 Sodium And Ammonium 
Naphthalenesulfonate Formaldehyde Condensates In Or On Raw Agricultural Products And Food 
Product”, 1/29/2009, Table 2, p. 13. 
2  The EPI Suite™ model calculates water solubility based on the octanol-water partition coefficient (Kow) 
(WSKOWWIN) and molecular fragments (WATERNT).  The first value reflects the WSKOWWIN 
calculation and the second value reflects the WATERNT calculation. 
 
 
4.0 Hazard Characterization/Assessment 
 
4.1 Database Summary 
 
There are seven surfactants being supported in this inert assessment on the sodium and 
ammonium naphthalenesulfonate formaldehyde condensates (SANFCs).  The 
representative test compound is naphthalenesulfonic acid, sodium salt polymer with 
formaldehyde (CAS 9084-06-4).  The existing toxicology database for the SANFC 
consists of one OECD 422 combined repeated dose toxicity study with the 
reproduction/developmental toxicity screening in rats on the representative SANFC, and 
several studies from the scientific literature on acute toxicity and mutagenicity.   
 
The OECD Test Guideline 422 study is a combined repeated dose toxicity study with 
reproduction/developmental toxicity test parameters.  This study provides information on 
the possible health hazards likely to arise from repeated exposure over a relatively limited 
period of time.  The method comprises the basic repeated dose toxicity study as well as a 
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reproduction/developmental toxicity screening test and also places emphasis on 
neurological effects as a specific endpoint.  Therefore, the study can provide information 
on general toxicity as well as possible developmental, reproductive, and neurological 
effects.  It can also provide basic indications of immunological effects.   
 
4.2 Toxicological Effects and Metabolism  
 
Toxicological Effects 
The available toxicity data indicates that SANFC has low acute oral and inhalation 
toxicity. SANFC was not mutagenic in an Ames test.   
 
In a repeated 28-42 day OECD Test Guideline 422 combined repeated dose toxicity study 
with the reproduction/developmental toxicity screening with the representative test 
compound, naphthalenesulfonic acid, sodium salt polymer with formaldehyde (CAS 
9084-06-4), there was no evidence of increased susceptibility (MRID 47643301).  
Parental toxicity manifested as decrements in body-weight gain in both sexes at the limit 
dose (1000 mg/kg/day).  No developmental or reproductive effects were observed at 
doses of 100, 300, and 1000 mg/kg/day.  
 
There was no evidence of potential neurotoxicity or immunotoxicity in the adult animal 
in the OECD 422 study at the limit dose of 1000 mg/kg/day. There are no chronic data 
available on the SANFC surfactants; however, no structural alerts for cancer were 
identified in a qualitative structure activity relationship (SAR) database, DEREK Version 
11.   
 
Metabolism 
As stated in the petition (JITF Cluster Support Team 11), the higher molecular weight 
polymeric SANFC surfactants (MW>1000) are not expected to be readily absorbed or 
metabolized, and should thus be rapidly excreted (likely in the feces) unchanged.  By 
analogy to other classes of similar surfactants, the SANFC naphthalene ring sodium 
sulfonate group could provide a handle for conjugation and excretion.  Additionally, 
lower molecular microsome cytochrome P-450 oxygenases may hydroxylate the 
naphthalene ring and/or methylene bridge to produce alternative metabolites that should 
also be readily conjugated and excreted.  
 
4.3 Dermal Absorption 
 
There are no dermal absorption data on the SANFCs; however, given the molecular 
weights and solubility characteristics of these polymers, dermal absorption is expected to 
be low. 
 
4.4 Carcinogenic Potential 
 
There is no evidence that the SANFCs are carcinogenic.  The Agency used a qualitative 
structure activity relationship (SAR) database, DEREK Version 11, to determine if there 
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were structural alerts.  No structural alerts were identified.  In addition, there was little 
concern about any of the postulated metabolites having greater toxicity than the parent 
compounds.   
 
4.5 Toxicity Endpoint Selection and FQPA Considerations 
 
There was no significant hazard identified in the OECD 422 study at the limit dose of 
1000 mg/kg/day to either parental animals or their offspring.  Thus, due to their low 
potential hazard and the lack of a hazard endpoint, it was determined that a quantitative 
risk assessment using safety factors applied to a point of departure protective of an 
identified hazard endpoint is not appropriate for the SANFCs.   HED notes that there was 
no evidence of neurotoxicity or increased susceptibility to the offspring of rats following 
prenatal or postnatal exposure in the OECD 422 study.  For the same reasons that a 
quantitative risk assessment based on a safety factor approach is not appropriate for the 
SANFCs, an FQPA SF is not needed to protect the safety of infants and children. 
 
4.6 Endocrine Disruption 
 
EPA is required under the FFDCA, as amended by FQPA, to develop a screening 
program to determine whether certain substances (including all pesticide active and other 
ingredients) “may have an effect in humans that is similar to an effect produced by a 
naturally occurring estrogen, or other such endocrine effects as the Administrator may 
designate.”  Following recommendations of its Endocrine Disruptor and Testing 
Advisory Committee (EDSTAC), EPA determined that there was a scientific basis for 
including, as part of the program, the androgen and thyroid hormone systems, in addition 
to the estrogen hormone system.  EPA also adopted EDSTAC’s recommendation that the 
Program include evaluations of potential effects in wildlife.  For pesticide chemicals, 
EPA will use FIFRA and, to the extent that effects in wildlife may help determine 
whether a substance may have an effect in humans, FFDCA authority to require the 
wildlife evaluations.  As the science develops and resources allow, screening of 
additional hormone systems may be added to the Endocrine Disruptor Screening Program 
(EDSP). 
 
When additional appropriate screening and/or testing protocols being considered under 
the Agency’s EDSP have been developed, the sodium and ammonium 
naphthalenesulfonate formaldehyde condensates (SANFC) may be subjected to further 
screening and/or testing to better characterize effects related to endocrine disruption. 
 
 
5.0 Dietary Exposure/Risk Characterization 
 
5.1 Residues of Concern 
 
Very limited information is available for the SANFCs with respect to plant and animal 
metabolism or environmental degradation.  The Agency has considered the representative 
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chemical structures, the generic cluster structures, the submitted physicochemical EPI 
Suite™ information as well as the structure-activity relationship analysis detailed in 
Appendix B of this review and information on other surfactants and chemicals of similar 
size and functionality.  The Agency concurs that the cluster grouping was appropriate.   
 
The residues of concern are the parent only.  Considering the large size and polarity of 
the SANFC molecules, it is unlikely they would readily absorbed by livestock or taken up 
by plants for further metabolism. 
 
5.2 Analytical Methodology 
 
Since this request is for an exemption from the requirement of a tolerance, an analytical 
method for enforcement purposes is not required to support this action. 
 
5.3 Dietary (Food and Water) Exposure and Risk 
 
Since an endpoint for risk assessment was not identified, the Agency did not conduct a 
quantitative dietary risk assessment.  Given the lack of concern for hazard posed by the 
SANFCs, HED concludes that there are no dietary risks of concern as a result of exposure 
to the SANFC inerts in food and water. 
 
 
6.0 Residential (Non-Dietary/Non-Occupational) Exposure and Risk  
 
The petitioner has indicated that these inert ingredients may be used in personal care 
products.  Given the lack of concern for hazard posed by the SANFC inerts, the Agency 
concludes that there are no non-dietary/non-occupational (residential) risks of concern for 
these inert ingredients.    
 
 
7.0 Aggregate Risk Assessments and Risk Characterization 
 
Based on the low hazard associated with the SANFC inerts, the Agency concludes that 
aggregate risks are not of concern. 
 
 
8.0 Occupational Exposure/Risk Pathway 
 
Since no endpoints of concern were identified in the toxicity database for the SANFC 
inerts, a quantitative occupational risk assessment was not performed.  Due to the low 
hazard associated with these inerts, worker risks are not of concern. 
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9.0 Environmental Justice 
 
Potential areas of environmental justice concerns, to the extent possible, were considered 
in this human health risk assessment, in accordance with U.S. Executive Order 12898, 
"Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations," http://www.eh.doe.gov/oepa/guidance/justice/eo12898.pdf). 
 
As a part of every pesticide risk assessment, OPP considers a large variety of consumer 
subgroups according to well-established procedures.  In line with OPP policy, HED 
estimates risks to population subgroups from pesticide exposures that are based on 
patterns of that subgroup’s food and water consumption, and activities in and around the 
home that involve pesticide use in a residential setting.  Extensive data on food 
consumption patterns are compiled by the USDA under the Continuing Survey of Food 
Intake by Individuals (CSFII) and are used in pesticide risk assessments for all registered 
food uses of a pesticide.  These data are analyzed and categorized by subgroups based on 
age, season of the year, ethnic group, and region of the country.  Additionally, OPP is 
able to assess dietary exposure to smaller, specialized subgroups and exposure 
assessments are performed when conditions or circumstances warrant.  Whenever 
appropriate, non-dietary exposures based on home use of pesticide products and 
associated risks for adult applicators and for toddlers, youths, and adults entering or 
playing on treated areas postapplication are evaluated.  Further considerations are 
currently in development as OPP has committed resources and expertise to the 
development of specialized software and models that consider exposure to bystanders and 
farm workers as well as lifestyle and traditional dietary patterns among specific 
subgroups. 
 
 
10.0 Human Studies 
 
No studies in which human subjects were intentionally exposed to pesticides were relied 
upon for this risk assessment. 
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APPENDIX A.  Toxicity Information for the SANFC Inerts 
 
A.1  Acute Toxicity Profile for Sodium and Ammonium Naphthalenesulfonate 
Formaldehyde Condensates 
 

Table A.1.  Acute Toxicity Profile of Sodium and Ammonium Naphthalenesulfonate 
Formaldehyde Condensates  

 
Guideline 

No. 
 

Study Type 
 

MRIDs # 
 

Results 
Toxicity 
Category 

81-1 Acute Oral – 
rat 

as cited in JITF 
Cluster Support 

Team 11 petition 

Naphthalenesulfonic acids, reaction 
products with formaldehyde, 
sodium salts 

CAS 91078-68-1 

LD50 = 6168 mg/kg (rat) 

LD50 >5000 mg/kg (mouse) 

IV 

81-1 Acute Oral – 
rat 

as cited in JITF 
Cluster Support 

Team 11 petition 

Naphthalene (MW 128.1) 

CAS 91-20-3 

LD50 = 2200-2400 mg/kg  

III 

81-1 Acute Oral – 
rat 

MSDS; as cited 
in JITF Cluster 

Support Team 11 
petition 

1-methylnaphthalene (MW 142.2) 

CAS 90-12-0 

LD50 = 1840 mg/kg  

 

III  

81-1 Acute Oral – 
rat 

MSDS; as cited 
in JITF Cluster 

Support Team 11 
petition 

2-methylnaphthalene (MW 142.2) 

CAS 91-57-6 

LD50 = 1630 mg/kg  

III 

81-3 Acute 
Inhalation  

as cited in JITF 
Cluster Support 

Team 11 petition 

Naphthalenesulfonic acids, reaction 
prouccts with formaldehyde, 
sodium salts 

CAS 91078-68-1 

LC50 = 50 mg/L 

IV 
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Table A.1.  Acute Toxicity Profile of Sodium and Ammonium Naphthalenesulfonate 
Formaldehyde Condensates  

 
Guideline 

No. 
 

Study Type 
 

MRIDs # 
 

Results 
Toxicity 
Category 

81-5 Skin 
Irritation - 
rabbit 

as cited in JITF 
Cluster Support 

Team 11 petition 

Naphthalenesulfonic acid, sodium 
salt polymer with formaldehyde  

CAS 9084-06-4 

Non-irritating 

IV 

81-4 Eye irritation 
- rabbit 

as cited in JITF 
Cluster Support 

Team 11 petition 

Slightly irritating III 

 
A.2.  Toxicity Profile for the Sodium and Ammonium Naphthalenesulfonate 
Formaldehyde Condensates (SANFC) 
 

Table A.2.  Toxicology Profile of Sodium and Ammonium Naphthalenesulfonate 
Formaldehyde Condensates (SANFC)  
Guideline No./ Study 
Type 

MRID No. (year)/ 
Classification /Doses Results 

OECD 422 Repeat Dose 
Toxicity/Reproduction/ 
Developmental Screen (rat)  
Naphthalenesulfonic acid, 
polymer with fermaldehyde 
sodium salt 
CAS 9084-06-4 

MRID 47643301 (2008) 
0, 100, 300, 1000 mg/kg/day  
(Purity 94.1%) 
 
 
Acceptable/guideline 

Parental NOAEL= 300 mg/kg/day 
 
Parental LOAEL = 1000 mg/kg/day, based on 
decrements in body-weight gains in both sexes. 
 
Reproductive/Developmental NOAEL = 1000 
mg/kg/day  
 
 

 
 
A.3.  Toxicology Executive Summaries 
 
EXECUTIVE SUMMARY: In a Combined Repeated Dose Toxicity Study with the 
Reproduction/Developmental Toxicity Screening Test (MRID 47643301) naphthalene 
sulfonic acid, polymer with formaldehyde sodium salt (94.1%, batch # 17320-L) was 
administered to 10 HanRcc:WIST(SPF) rats/sex/dose in water by gavage at dose levels of 
0, 100, 300, or 1000 mg/kg bw/day. Parental animals were administered either the vehicle 
(controls) or the test substance solutions for 14 days prior to the cohabitation period with 
males receiving a total of at least 28 doses. Treatment for the females was continued 
through the day of sacrifice, which was lactation day (LD) 5. Five rats/sex/group were 
assigned for a functional observational battery (FOB) and motor activity assessment and 
the other five/sex/group were used for hematology, clinical chemistry and 
histopathological examination.  
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Treatment with the high-dose of napthalenesulfonic acid, polymer with formaldehyde 
sodium salt resulted in transient effects on body weight and food consumption in both 
males and females.  Body weight was statistically decreased in high-dose males 
compared to controls on Days 2-5 of the pre-mating period; the rats lost weight on Day 2.  
Mean absolute body weight ranged from 94-96% of controls.  No other statistically 
significant changes in absolute body weight were noted at any other time period in males 
or females.  Summary body weight gain data were given only as mean values and did not 
include standard deviations; therefore, statistical analysis was not conducted.  Evaluation 
of the data indicate that biologically significant reductions in mean body weight gain 
occurred during the pre-mating period in high-dose males over Days 1-8 (67% of 
controls) and in high-dose females over Days 1-14 (58% of controls).  High-dose females 
did not gain any weight over Days 1-8.  The decrements in body weight gain were 
accompanied by statistically reduced mean food consumption during Days 1-8 of the pre-
mating period in both high-dose males (87% of controls) and high-dose females (86% of 
controls), but returned to control levels during Days 8-14 of the pre-mating period.  No 
statistically significant changes in body weight or food consumption were noted in 
pregnant or nursing dams. 

 
FOB and motor activity parameters were not affected by treatment.  No other adverse 
effects, including reproductive effects, were observed in parental animals.   

 
No adverse effects were observed in the offspring.   
 
The parental toxicity LOAEL for napthalenesulfonic acid, polymer with 
formaldehyde sodium salt is 1000 mg/kg bw/day based on decrements in body 
weight gain in males and females, and the parental toxicity NOAEL is 300 mg/kg 
bw/day.  

 
The reproductive/developmental NOAEL is 1000 mg/kg bw/day, and the 
reproductive/ developmental LOAEL could not be established.  
 
This study is Acceptable/Guideline and satisfies the guideline requirement for a 
Combined Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity 
Screening Test (OECD 422) in rats.   
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APPENDIX B.  Structure-Activity Relationship (SAR) Discussion 
 
HED used DEREK for Windows (V. 11) to assess the potential toxicity of compounds in 
the inerts mixture as well as potential degradates.  As described in Section 3 the sodium 
and ammonium naphthalene sulfonate formaldehyde condensates (SANFC) are complex 
mixtures that may contain extensively crosslinked, very large molecules.  DEREK is not 
designed to analyze these structures.  Therefore, the precursor molecule, naphthalene 
sulfonate, was analyzed to give some indication of any potential structural alerts.  The 
structure is shown in Figure 1 below. 
 
 
Figure B-1.  Structures of Compounds Subjected to Structure-Activity Analysis 

Naphthalene sulfonates 

S
OO

O

 
 
 
Derek for Windows (LHASA Ltd.) is an expert system for the prediction of toxicity. It 
relies on a knowledge base of structural alerts and rules developed by scientists. When a 
test compound is inputted into the program, Derek for Windows scans the test compound 
for structural alerts contained within its database that are associated with specific 
toxicological endpoints and applies a series of reasoning rules to determine the likelihood 
of toxicity for the test compound. Information is provided on the rules used to make the 
prediction, along with descriptions of structural alerts identified, comments, available 
example compounds linked to the alerts and literature references.  
 
DEREK did not identify any structural alerts of concern for naphthalene sulfonate.  
DEREK has developed more alerts for genotoxicity and carcinogenicity than other 
endpoints in the system.  Considering what is already known about these specific 
compounds and other long-chain fatty acid compounds, along with the lack of structural 
alerts for carcinogenicity, chronic toxicity, or genotoxicity, HED has no specific concerns 
regarding chronic exposures other than those identified in the subchronic toxicity study 
for this cluster. 
 



































































 

 
 

   

  

 

  

 

 

 

 

 

    
 

 
  

 

   
  
  
 

   
   
  
 

    
 

 

 

 

    
     

  
   

  
 

 
 

   

        

 
  

 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C.  20460 

MEMORANDUM 
OFFICE OF CHEMICAL SAFETY 

AND POLLUTION PREVENTION 

SUBJECT: Response from the Pesticide Re-evaluation Division (PRD) to Comments on the 
Glyphosate Proposed Interim Decision 

DATE: January 16, 2020 

FROM: Dana L. Friedman 
Chief, Risk Management and Implementation Branch 1 
Pesticide Re-evaluation Division 

THROUGH: Elissa Reaves, PhD 
Acting Director 
Pesticide Re-evaluation Division 

DOCKET: Glyphosate (EPA-HQ-OPP-2009-0361) 

Summary 

On May 6, 2019, EPA issued a notice in the Federal Register concerning the opening of a public 
comment period for the proposed interim decision (PID) for glyphosate. This notice announced 
the publication of the PID, along with supporting documents, and opened a 60-day public 
comment period concluding on July 5, 2019. Based on multiple requests to extend the public 
comment period, the agency extended the comment period for an additional 60 days, which then 
closed on September 3, 2019. During the comment period, the agency received 283,300 
comments. Over 12,000 unique submissions were received from various stakeholders, including 
glyphosate registrants, grower groups, non-governmental organizations, pesticide industry 
groups, states, the US Department of Agriculture, and members of the general public. Most 
comments came from mass mailer campaigns, and approximately 120 unique substantive 
comments were received from various stakeholders. 

Along with the interim registration review decision (ID), the agency is posting this document and 
the Glyphosate: Response to Comments on the Proposed Interim Decision Regarding the Human 
Health Risk Assessment document to address comments received on the PID. Most of the 
comments received on the PID are substantively the same as comments received during previous 
glyphosate comment periods on the agency’s risk assessments. This document combines 
comments by topic instead of responding to individual stakeholders and directs the public to 
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responses previously provided in EPA documents. See Section IV of this document for a 
complete list of supporting materials, which can be found in the EPA’s public docket for 
glyphosate (EPA-HQ-OPP-2009-0361) at www.regulations.gov. 

Comments specific to the glyphosate mitigation, comments of a broader regulatory nature, and 
the agency’s responses to those comments are addressed in the Glyphosate Interim Registration 
Review Decision Case Number 0178, which is available on the docket. The comments did not 
result in changes to the agency’s risk assessments; however, they did result in some changes to 
the mitigation that was proposed in the PID. In addition, comments received during the PID 
public comment period identified open literature studies for the agency’s consideration. For more 
information, see the Glyphosate: Response to Comments on the Proposed Interim Decision 
Regarding the Human Health Risk Assessment, which is available on the public docket. None of 
the open literature studies identified for the agency’s consideration were found to have an impact 
on the glyphosate hazard characterization, cancer assessment, or human health risk assessment. 
The agency thanks all commenters for their comments and has considered them in developing 
the glyphosate interim registration review decision. 

Public Comments and Agency Responses 

I. List of Glyphosate PID Public Commenters 

a) Academic / Extension: IR-4 Project, National and Regional Weed Science Societies 
(Weed Science Society of America, Aquatic Plant Management Society, North Central 
Weed Science Society, Northeastern Weed Science Society, Southern Weed Science 
Society, Western Society of Weed Science Society) 

b) Commodity Groups: 
i) Alfalfa/Forage: California Alfalfa & Forage Association, National Alfalfa & Forage 

Alliance 
ii) Grains: California Association of Wheat Growers, California Grain and Feed 

Association, National Association of Wheat Growers, National Barely Growers 
Association, North Dakota Grain Growers Association 

iii) Corn: National Corn Growers Association, New York Corn & Soybean Growers 
Association, South Dakota Corn Growers Association 

iv) Cotton: California Cotton Ginners & Growers Association, Georgia Cotton 
Commission, Plains Cotton Growers, Inc., South Texas Cotton & Grain Association 

v) Soybean: American Soybean Association 
vi) Sugar: American Sugarbeet Growers Association 
vii) Specialty Crops: Almond Alliance of California, American Pistachio Growers, 

California Association of Winegrape Growers, California Citrus Mutual, California 
Citrus Quality Council, National Potato Council, USApple Association, Washington 
State Potato Commission 

c) Non-Governmental Organizations (NGO): American Mosquito Control Association 
(AMCA), Beyond Pesticides, Center for Food Safety (CFS), Center for Biological 
Diversity (CBD), Environmental Working Group (EWG), Food & Water Watch, 
Grassroots Environmental Education, Natural Resources Defense Council (NRDC), 
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Oregonians for Food and Shelter, Organic Consumers Association, Pesticide Action 
Network North America (PAN), Responsible Industry for a Sound Environment (RISE), 
US Public Interest Research Group (PIRG) 

d) Federal, State, or Local Governments: National Center for Environmental Health and 
Agency for Toxic Substances and Disease Registry (US Department of Health and 
Human Services, Sacramento River Source Water Protection Program, US Department of 
Agriculture (USDA) Office of Pest Management Policy (OPMP) 

e) Agricultural Businesses: Delta Council, Far West Agribusiness Association, Kansas 
Agribusiness Retailers Association, PennAg Industries Association, South Dakota Agri-
Business Association, Virginia Agribusiness Council 

f) Pesticide Registrants: Bayer, Joint Glyphosate Task Force, LLC, Monsanto 
g) Farm Bureaus: American Farm Bureau Federation, Arizona Farm Bureau Federation, 

California Farm Bureau Federation, Colorado Farm Bureau, Georgia Farm Bureau, 
Hawaii Farm Bureau, Kentucky Farm Bureau, Louisiana Farm Bureau Federation, 
Montana Farm Bureau Federation, Nebraska Farm Bureau, New Jersey Farm Bureau, 
New York Farm Bureau, Oklahoma Farm Bureau, Pike-Scott Farm Bureau, South Valley 
California County Farm Bureaus, Tennessee Farm Bureau Federation, Virginia Farm 
Bureau Federation 

h) Trade Organizations: Agricultural Council of Arkansas, Agricultural Retailers 
Association, AmericanHort and Horticultural Research Institute Foundation, Bio 
Nebraska Life Sciences Association, California Seed Association, California Specialty 
Crops Council, Golf Course Superintendents Association of America, Grower-Shipper 
Association of Central California, Organic & Natural Health Association, Southern Crop 
Production Association, Western Agricultural Processors Association, Western Growers, 
Western Plant Health Association 

i) Other Commenters: Public Awareness for Preventative Health Care, Inc., private citizens, 
anonymous commenters 

II. List of Mass Comment Campaigns 

a) American Farm Bureau Federation (1,639 signatures) 
b) Beyond Pesticides (4,345 signatures) 
c) Center for Biological Diversity (4,984 signatures) 
d) Center for Food Safety (15,972 signatures) 
e) CREDO Action (75,475 signatures) 
f) Environmental Action (15,841 signatures) 
g) Environmental Working Group (79,537 signatures) 
h) Green America (10,098 signatures) 
i) Monsanto (5,462 signatures) 
j) Natural Resources Defense Council (2,568 signatures) 
k) Pesticide Action Network North America (26,720 signatures) 
l) Sierra Club (21,449 signatures) 
m) US Public Interest Research Group (14,294 signatures) 
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III.Responses to General Comments: 

a) General support of the registration review of glyphosate. 
i) Description of Comments: The agency received comments from a broad range of 

stakeholders, including comments from mass mail campaigns, that provided 
use/usage information and attested to the general benefits of glyphosate’s agricultural 
and non-agricultural uses. These uses include glyphosate-resistant field crops, 
conventional field crops, vegetable and other crops, tree and vine crops, residential 
sites, pasture and rangeland, forestry, rights of way, aquatic systems, and turf. 
Comments from the mass mail campaigns urged the EPA to keep glyphosate 
accessible for users. 

ii) Agency Response: The agency agrees that glyphosate is an important herbicide for 
many growers and that there are many benefits associated with glyphosate. For more 
detailed responses to comments regarding the use/usage of glyphosate and the 
benefits, see Glyphosate: Response to Comments, Usage, and Benefits (PC Codes: 
103601, 103604, 103605, 103607, 103613, 417300) and Glyphosate Proposed 
Interim Registration Review Decision Case Number 0178, which are available on the 
docket. 

b) General opposition to the registration review of glyphosate/ban the use of glyphosate. 
i) Description of Comments: Multiple comments from stakeholders, including mass 

mail campaigns, implored the EPA to ban or severely restrict the use of glyphosate 
claiming adverse effects to human health and the environment. These campaigns 
urged EPA to restrict glyphosate, protect the monarch butterfly, and/or reconsider its 
human health risk assessment. 

ii) Agency Response: The agency has determined that there are no risks to human health 
from the current registered uses of glyphosate and that glyphosate is not likely to be 
carcinogenic to humans. EPA has conducted comprehensive human health and 
ecological risk assessments for glyphosate and has not received any information that 
would change the conclusions of its risk assessments. Under section 3(c)(5), the 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) requires that a pesticide 
not cause “unreasonable adverse effects on the environment” in order to be registered. 
FIFRA 7 U.S.C. § 136a(c)(5). Section 2(bb) defines “unreasonable adverse effects on 
the environment” as, among other things, “any unreasonable risk to man or the 
environment, taking into account the economic, social and environmental costs and 
benefits of the use of any pesticide…”. This standard is a “risk benefit” standard that 
requires the agency to compare the potential risks from a pesticide with the benefits to 
users of the pesticide. The agency carefully considered the risks and benefits of 
glyphosate in the Glyphosate Proposed Interim Registration Review Decision Case 
0178 and Glyphosate Interim Registration Review Decision Case 0178, which are 
available in the dockets for each case. 

c) Comments relating to human health and the agency’s human health risk assessment. 
i) Description of Comments: Several commenters expressed concern on a wide array of 

topics relating to the human health risk assessments and associated issues including: 
EPA’s cancer assessment, toxicological studies, protection of children, detections of 
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glyphosate, endocrine disruption, effects on the gut microbiome, residues in food and 
beverages, and the presence of glyphosate in surface water. 

ii) Agency Response: The agency has reviewed these comments and determined that 
many of the comments are substantively the same as comments received during 
previous glyphosate comment periods on the agency’s risk assessments. For the 
agency’s response to comments regarding endocrine disruption, effects on the gut 
microbiome, residues in food and beverages, and the presence of glyphosate in 
surface water, see the Glyphosate: Response to Comments on the Human Health 
Draft Risk Assessment and Glyphosate Proposed Interim Registration Review 
Decision Case Number 0178. For the agency’s response to comments regarding 
EPA’s cancer assessment, toxicological studies, protection of children, and detections 
of glyphosate, see Glyphosate: Response to Comments on the Proposed Interim 
Decision Regarding the Human Health Risk Assessment, Response to Comments on 
the Human Health Draft Risk Assessment and Glyphosate Proposed Interim 
Registration Review Decision Case Number 0178. 

d) Comments relating to the environment and the agency’s ecological risk assessment. 
i) Description of Comments: Several commenters expressed concern on a variety of 

topics relating to the ecological risk assessment and associated issues including: risk 
to wildlife, endangered species risk assessment, and synergy. 

ii) Agency Response: In the interim registration review decision for glyphosate, the 
agency is requiring risk mitigation measures to manage off-target spray drift to 
protect non-target organisms. Additionally, the EPA is currently working with its 
federal partners and other stakeholders to implement an interim approach for 
assessing potential risk to listed species and their designated critical habitats. Once 
the scientific methods necessary to complete risk assessments for listed species and 
their designated critical habitats are finalized, the agency will complete is endangered 
species assessment for glyphosate. As noted in the glyphosate PID, the EPA is 
currently developing an agency policy on how to consider claims of synergy being 
made by registrants in their patents. The EPA intends to release this policy for public 
comment. After the agency has received and considered public comment on the 
proposed policy, and once that policy has been finalized, the EPA will consider its 
implications on the EPA’s registration review decision for glyphosate. For more 
information, see Response to Public Comments on the Preliminary Ecological Risk 
Assessment for Glyphosate and Glyphosate Proposed Interim Registration Review 
Decision Case Number 0178. 

e) Comments about pollinators. 
i) Description of Comments: Several commenters expressed concern regarding potential 

direct effects to honeybees and their health and potential indirect effects to honeybees 
including loss of forage and/or other habitat resources. Some commenters cited 
various open literature references about honey bee health. 

ii) Agency Response: In the interim registration review decision for glyphosate, the 
agency is requiring risk mitigation measures, including a non-target organism 
advisory statement, to manage off-target spray drift to protect non-target organisms. 
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The agency may require additional pollinator data in order to complete its evaluation 
of risks to bees prior to a final decision for registration review. For more information, 
see Response to Public Comments on the Preliminary Ecological Risk Assessment for 
Glyphosate and Glyphosate Proposed Interim Registration Review Decision Case 
Number 0178. 

f) Comments about the monarch butterfly. 
i) Description of Comments: Several commenters expressed concern that the EPA’s risk 

assessment is not protective of monarch butterflies and plant resources for monarchs, 
such as milkweed. In general, commenters asserted that the EPA has not done enough 
to protect monarch butterflies when monarch populations have been in decline in 
recent decades. Commenters urged the EPA to restrict or ban glyphosate on the 
grounds that it is killing milkweed, a key resource for monarch butterfly larvae. 

ii) Agency Response: Monarch butterfly conservation is an important issue for the 
agency and stakeholders are encouraged to visit EPA’s monarch butterfly website1 for 
related resources and information. In the interim registration review decision for 
glyphosate, the agency is requiring risk mitigation measures including a non-target 
organism advisory statement to manage off-target spray drift. These mitigation 
measures to protect non-target organisms are expected to reduce exposure to 
pollinators, including monarchs. For more detailed responses to comments regarding 
monarchs, see the Glyphosate Proposed Interim Registration Review Decision Case 
Number 0178. 

g) Comments about the toxicity of different formulations, including the technical grade 
active ingredient, toxicity of inert compounds, and surfactants. 
i) Description of Comments: Several commenters expressed that glyphosate 

formulations are more toxic than glyphosate alone and questioned the toxicity of inert 
ingredients and the lack of transparency for inert ingredients and other contaminants 
in pesticide products.  

ii) Agency Response: Most pesticide products contain substances in addition to the 
active ingredient (known as inert ingredients) which aid in the performance and 
effectiveness of the pesticide product. All active and inert ingredients must be 
approved by the agency when a product is first registered. The agency has evaluated 
the hazard potential (i.e., toxicity) of glyphosate and any inert ingredients with a 
battery of toxicity data from a multitude of studies throughout the risk assessment 
process. For more detailed responses to comments regarding EPA’s evaluation of the 
glyphosate technical grade active ingredient and the toxicity of inert compounds 
including surfactants, see the Glyphosate Proposed Interim Registration Review 
Decision Case 0178, Response to Public Comments on the Preliminary Ecological 
Risk Assessment for Glyphosate and Glyphosate: Response to Comments on the 
Human Health Draft Risk Assessment, which are available on the public docket. 

h) Comments about EPA’s use of open literature studies. 

1 https://www.epa.gov/pollinator-protection/protecting-monarch-butterflies-pesticides 
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i) Description of Comments: Several commenters asserted that the EPA relies too 
heavily on industry-funded studies and that these studies are not accessible to the 
public. Commenters request that the EPA use open literature studies to assess 
glyphosate and point to various open literature studies describing various human 
health and ecological effects. 

ii) Agency Response: The agency requires a substantial amount of data to be collected 
and submitted for pesticide registration and registration review (see 40 CFR part 158 
data requirements). It is EPA’s policy to use the best available science; numerous 
studies are considered and evaluated for inclusion in the risk assessments based on 
the agency’s open literature guidance. EPA’s criteria for evaluating open literature 
data for consideration in both human health and ecological risk assessment are 
available online2. For more detailed responses to comments regarding the agency’s 
use of open literature studies for glyphosate, see the Glyphosate: Response to 
Comments on the Proposed Interim Decision Regarding the Human Health Risk 
Assessment, Glyphosate Proposed Interim Registration Review Decision Case 0178, 
Evaluation Guidelines for Ecological Toxicity Data in the Open Literature, 
Glyphosate – Systematic Review of Open Literature, Guidance for Considering and 
Using Open Literature Toxicity Studies to Support Human Health Risk Assessment, 
Glyphosate: Response to Comments on the Human Health Draft Risk Assessment, and 
Response to Public Comments on the Preliminary Ecological Risk Assessment for 
Glyphosate. 

i) Concerns about herbicide resistance. 
i) Description of Comments: Several stakeholders commented on glyphosate’s 

connection to weed resistance, stating that widespread use of glyphosate has resulted 
in increased weed resistance, particularly in glyphosate-resistant crops. 

ii) Agency Response: Whenever an herbicide is used, there is a potential for that use to 
contribute to the evolution of herbicide resistance. The agency recognizes that 
glyphosate remains an important weed management tool when used in accordance 
with the label. To preserve glyphosate as a viable tool for growers and combat weed 
resistance, EPA is requiring that herbicide resistance management language be added 
to all glyphosate labels. For more detailed responses to comments regarding herbicide 
resistance, see the Glyphosate: Response to Comments, Usage, and Benefits (PC 
Codes: 103601, 103604, 103605, 103607, 103613, 417300) and Glyphosate Proposed 
Interim Registration Review Decision Case Number 0178. 

IV. List of Documents Supporting Glyphosate Registration Review 

Human Health Risk Assessment: 

• Glyphosate – Systematic Review of Open Literature 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0067) 

2 https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/guidance-identifying-
selecting-and-evaluating-open 
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• Glyphosate Draft Human Health Risk Assessment for Registration Review 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0068) 

• Glyphosate Tier II Incident Report (https://www.regulations.gov/document?D=EPA-HQ-
OPP-2009-0361-0069) 

• Glyphosate. Amended Residential Exposure Assessment for a Registration Review 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0070) 

• Glyphosate. Dietary Exposure Analysis in Support of Registration Review 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0071) 

• Response to the Final Report of the Federal Insecticide, Fungicide, and Rodenticide Act 
Scientific Advisory Panel (FIFRA SAP) on the Evaluation of the Human Carcinogenic 
Potential of Glyphosate (https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-
0361-0072) 

• Revised Glyphosate Issue Paper: Evaluation of Carcinogenic Potential 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0073) 

• Summary Review of Recent Analysis of Glyphosate Use and Cancer Incidence in the 
Agricultural Health Study (https://www.regulations.gov/document?D=EPA-HQ-OPP-
2009-0361-0074) 

• Updated Statistics Performed on Animal Carcinogenicity Study Data for Glyphosate 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0075) 

• Drinking Water Assessment for the Registration Review of Glyphosate 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0076) 

• Guidance for Considering and Using Open Literature Toxicity Studies to Support Human 
Health Risk Assessment (https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-
0361-0081) 

• Analysis of Human Milk for Incurred Residues of Glyphosate and its Metabolites. ACB 
Project #B14-46 – Updated from report dated September 18, 2015 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0085) 

• Glyphosate: Response to Comments on the Human Health Draft Risk Assessment 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-2343) 

Ecological Risk Assessment: 

• Registration Review – Preliminary Ecological Risk Assessment for Glyphosate and its 
Salts (https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0077) 

• Appendix G. Bibliography of ECOTOX Papers 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0078) 

• Appendix H. Data Table for Accepted ECOTOX Papers 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0079) 

• Evaluation Guidelines for Ecological Toxicity Data in the Open Literature 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0080) 

• Appendix B. Ecological Effects Data with Mammalian Data 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0084) 
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• Response to Public Comments on the Preliminary Ecological Risk Assessment for 
Glyphosate (https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-2341) 

Registration Review and Risk Management: 

• Glyphosate Generic Data Call In (GDCI-417300-886) 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0046) 

• Glyphosate: Weight of Evidence Analysis of Potential Interaction with the Estrogen, 
Androgen, or Thyroid Pathways (https://www.regulations.gov/document?D=EPA-HQ-
OPP-2009-0361-0047) 

• Glyphosate: Data Evaluation Records (DERs) for EDSP Tier 1 Assays 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0048) 

• Glyphosate: Full Bibliography of Submitted Studies (Organized by Guideline Number) 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0080) 

• Glyphosate Proposed Interim Registration Review Decision Case Number 0178 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-2344) 

Use, Usage, and Benefits: 

• Updated Screening Level Usage Analysis (SLUA) Report in Support of Registration 
Review of Glyphosate (https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-
0361-0045) 

• Joint Glyphosate Task Force – Use Summary Matrix 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0082) 

• Updated Screening Level Usage Analysis (SLUA) Report for Glyphosate Case 
(https://www.regulations.gov/document?D=EPA-HQ-OPP-2009-0361-0083) 

• Glyphosate: Response to Comments, Usage, and Benefits (PC Codes: 103601, 103604, 
103605, 103607, 103613, 417300) (https://www.regulations.gov/document?D=EPA-HQ-
OPP-2009-0361-2342) 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON D.C., 20460 

OFFICE OF CHEMICAL SAFETY  

AND POLLUTION PREVENTION 

April 18, 2019 

MEMORANDUM 

SUBJECT: Glyphosate: Response to Comments, Usage, and Benefits (PC Codes: 103601 
103604, 103605,  103607, 103608, 103613, 417300) 

FROM: Caleb Hawkins, Biologist  
Biological Analysis Branch 

Charmaine Hanson, Economist  
Dexter Sells, Economist 
Economic Analysis Branch 

THRU: Monisha Kaul, Chief  
Biological Analysis Branch 
Biological and Economic Analysis Division (7503P) 

Tim Kiely, Chief 
Economic Analysis Branch 
Biological and Economic Analysis Division (7503P)  

TO: Khue Nguyen, Chemical Review Manager 
Risk Management and Implementation Branch 1 
Pesticide Re-evaluation Division (7508P) 

BEAD Product Review Panel Date:  November 14, 2018 
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SUMMARY 

Glyphosate is the most commonly used herbicide in the United States, in terms of area treated. It 
is a broad-spectrum herbicide that controls broadleaf, sedge, and grass weeds with minimal 
residual toxicity to crops or non-target vegetation. Glyphosate is registered for use in agriculture, 
including horticulture, viticulture, and silviculture, as well as non-agricultural sites including 
commercial, industrial, and residential areas. On average, eighty-four percent of glyphosate 
applied in agricultural settings, in terms of pounds, is applied to soybeans, corn, or cotton per year. 
These three field crops all have glyphosate-resistant varieties that have been widely adopted and 
glyphosate is used on a large majority of acres of these crops. 

About 280 million pounds of glyphosate are applied to an average of 298 million acres of crop 
land annually. In addition to providing broad-spectrum control, it is also relatively inexpensive, 
averaging between $1 and $13 per acre across agricultural use sites. Many high value crops (e.g., 
tree nuts, grapes, vegetables) and large acreage field crops (e.g., soybean, cotton, corn) have a 
large percentage of acres treated with glyphosate, implying a large majority of growers find it 
useful. Glyphosate provides good margins of crop safety, particularly for crops that have been 
engineered to be resistant to over-the-top applications of glyphosate at late-postemergence. Across 
many use sites, it is simple to use (i.e., it has broad-spectrum of control, minimal reentry intervals 
and minimum pre-harvest intervals).  

In addition to agricultural uses, glyphosate is important for noxious and invasive weed control in 
aquatic systems, pastures/rangelands, public lands, forestry, and rights-of-way applications. 
Glyphosate is the leading herbicide used to control invasive species in the United States.  
Glyphosate is important for rights-of-way sites because it helps protect the stability of the surface 
and provides an unobstructed view from undesirable vegetation. Rights-of-way applications are 
critical to maintaining vital infrastructure and safety for transportation, distribution of goods and 
services (railways and roadways) and utilities (electric and gas). Glyphosate is an effective 
herbicide for rights-of-way because of its low cost and broad-spectrum. Glyphosate applications 
help to keep water resources open for navigation and help maintain water quality, habitat 
restoration, and recreation. 

Glyphosate is also in numerous residential products and provides broad-spectrum weed control to 
users that include homeowners and landscaping operations. Millions of pounds of glyphosate are 
applied to non-crop sites every year.  

To address potential risks to non-target organisms in areas adjacent to treated areas, the Agency is 
considering use restrictions for spray drift management. Proposed mitigation includes restrictions 
on applications during temperature inversions and specification of droplet size, boom length, and 
spray release height. The Agency is considering increasing the allowable wind speed for aerial 
applications in conjunction with shorter boom length. 

Restrictions due to possible temperature inversions may impact the usability of glyphosate 
products; however, most spray drift management measures are not expected to substantially 
reduce the benefit of glyphosate to users.  
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While resistance has been widely reported and confirmed in 17 different weed species in the United 
States (Heap, 2018), glyphosate remains a useful herbicide for users in agricultural and non-
agricultural settings because it has a broad spectrum, is simple to use, and is often cost-effective. 
However, the benefit of glyphosate to users is contingent upon its effectiveness. If glyphosate-
resistant biotypes are present in a field or treatment area, then the benefits of glyphosate could be 
reduced for those users.   

BACKGROUND 

FIFRA Section 3(g) mandates that the Environmental Protection Agency (EPA or the Agency) 
periodically review the registration of all pesticides to ensure that they do not pose unreasonable 
adverse effects to human health and the environment. This periodic review is necessary in light 
of scientific advancements, changes in policy, and changes in use patterns that may alter the 
conditions underpinning previous registration decisions. In determining whether effects are 
unreasonable, FIFRA requires that the Environmental Protection Agency consider the risks and 
benefits of any use of the pesticide. 

The Office of Pesticide Programs (OPP) completed risk assessments for glyphosate and found 
potential risks to birds, mammals, and terrestrial/aquatic plants. 

The Agency is considering spray drift management measures to reduce the potential for exposure 
to non-target organisms. Spray drift management measures include: 

 Applicators must not spray during temperature inversions. 
 For aerial applications, do not apply when wind speeds exceed 15 mph at the application 

site. If the wind speed is greater than 10 mph, the boom length must be 65% or less of the 
wingspan for fixed wing aircraft and 75% or less of the rotor blade diameter for 
helicopters. Otherwise, the boom length must be 75% or less of the wingspan for fixed-
wing aircraft and 90% or less of the rotor diameter for helicopters.  

 For aerial applications, the release height must be no higher than 10 feet from the top of 
the crop canopy or ground, unless a greater application height is required for pilot safety.  

 For ground boom applications, apply with the release height no more than 4 feet above 
the ground or crop canopy.   

 For ground and aerial applications, select a nozzle and pressure that deliver fine or 
coarser droplets as indicated in nozzle manufacturers’ catalogues and in accordance with 
American Society of Agricultural & Biological Engineers Standard 572.1 (ASABE 
S572.1). 

This memo describes the benefits of glyphosate in agricultural and non-agricultural use sites and 
discusses EPA’s proposed mitigation measures and their possible impacts on users. The 
information in this assessment may be used during the risk mitigation process and development 
of the Proposed Interim Decision (PID) for glyphosate. This memo also summarizes public 
comments received by EPA after the draft human health and ecological risk assessments were 
published.  
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METHODOLOGY 

The benefits of the use of a pesticide are typically measured in comparison to the next best 
available pest control option in terms of improved outcomes, such as yield or quality, or in 
decreased pest control costs, where costs are considered broadly to include not just monetary costs 
but also factors such as managerial effort and complexity. Given the wide range of use sites for 
which glyphosate is registered and the low risks of concern, this assessment is qualitative in nature.  
Rather than focus on specific crops and target weeds, this assessment identifies benefits to 
glyphosate users for several broad groups of crops and use sites. 

BEAD considered the following sources of information to analyze glyphosate’s benefits: 

 Pesticide market research data (MRD) which provides pesticide usage information, 
including application rates, number of applications, and percentage of the crop treated for 
about 60 surveyed crops.  

 Kline and Company market research data which provide pesticide usage information for 
many non-agricultural uses, including the residential consumer market, as well as pasture 
and rangeland. 

 Florida Fish and Wildlife Conservation Commission which provides information on the 
aquatic use of glyphosate. 

 U.S. Forest Service (USFS) data which provides information on invasive weed control. 
 Comments from stakeholders following publication of the glyphosate draft human health 

and ecological risk assessments. 
 Extension literature. 
 Papers from the open scientific literature. 

BEAD analysts first consulted agricultural pesticide usage data to identify important uses that may 
be associated with potential risks (i.e., those accounting for the most acres treated and/or amount 
of glyphosate used). These sites are arranged by groups which have similar production and weed 
control practices. The groups are: 

 Field crops, including:  
o Genetically modified glyphosate-resistant (GR) field crops (corn, soybeans, cotton, 

canola, sugar beets, and alfalfa) 
o Non-glyphosate-resistant varieties of these crops and other field crops (e.g., wheat, 

dry beans and peas, peanuts, sunflowers) 
 Orchards and vineyards (e.g., fruit and nut trees, citrus, grapes) 
 Vegetables and other crops (e.g., melons, berries, fruiting vegetables, onions, asparagus) 
 Pasture and rangeland  
 Non-agricultural uses (e.g., rights of way, turf, aquatic sites, etc.) 

For each use group, information from the relevant sources listed was used to develop a qualitative 
assessment of the role of glyphosate in weed management and identify the advantages glyphosate 
provides the user. 
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The next section summarizes relevant comments received, most of which describe various benefits 
of glyphosate. These comments provide a basis for further discussion in the subsequent sections 
of this document. 

PUBLIC COMMENTS 

Thousands of comments were received from various individuals, growers, businesses, 
commodity groups and other stakeholders. Comment summaries and BEAD’s responses to 
benefits and use comments are grouped according to general benefits (that apply to nearly all 
glyphosate uses) and according to the broad categories of glyphosate’s uses: field crops 
(genetically-engineered to be glyphosate-resistant [GR] and non-GR field crops), other 
agricultural uses, i.e., vegetables and tree crops and vines, non-agricultural uses (forestry, rights-
of-way, etc.,) and residential/homeowner uses. 

The substantive comments of relevance to this assessment and addressed subsequently in this 
memo are denoted below by use of the four-digit number that was assigned to the individual 
submission. For instance, the comment EPA-HQ-OPP-2009-0361-1001 is identified by the last 
four digits (-1001) and is associated with an individual comment submission. All received 
comments can be found in the docket.  

Commenters by Affiliation: 

a) Academic/Extension: Weed Science Society of America (-2185), LSU Ag Center (-1655).  

b) Commodity Groups/ Trade Organizations:  
i. General Organizations:  Agribusiness Association of Iowa (-1465), Hawaii Crop 

Improvement Association (-2196), Western Processors Association (-2198), 
South Dakota Agribusiness Association (-1625), California Women for 
Agriculture (-1012), Minnesota AgriGrowth Council (-1671), Agricultural 
Retailers Association (-1874), Northeast Agribusiness and Feed Alliance (-1879), 
National Council of Farmer Cooperatives (-2003), Kansas Agribusiness Retailers 
Association (-1616), Western Growers (-2128), Washington Friends of Farms & 
Forests (-1002), 

ii. Alfalfa/Forage:  Nebraska Alfalfa Marketing Association (-1222), National 
Alfalfa and Farm Alliance (-1633), Midwest Forage Association (-1635), 

iii. Grains:  North Dakota Grain Growers Association (-1674), Idaho Grain Producers 
Association (-1819), Virginia Grain Growers Association (-1672), National 
Association of Wheat Growers (-2129), Virginia Grain Producers Association (-
1672), 

iv. Corn:  Illinois Corn Growers Association (-1642), Iowa Corn Growers 
Association (-1630), National Corn Growers Association (-2009), South Dakota 
Corn Growers Association (-1802), Wisconsin Corn Growers Association (-
2095), Indiana Corn Growers Association (-2186), 

v. Cotton:  Plains Cotton Growers, Inc. (-0475), Georgia Cotton Commission (-
1001), California Cotton Ginners & Growers Association (-2197), National 
Cotton Council (-1627), 
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vi. Soybean:  Minnesota Soybean Growers Association (-1006), American Soybean 
Association (-0943), Kentucky Soybean Association (-1606), Iowa Soybean 
Association (-1662), Ohio Soybean Association (-1604), North Dakota Soybean 
Growers Association (-0951), 

vii. Sugar:  Western Sugar Cooperative (-0944), American Crystal Sugar Company (-
2164), Beet Sugar Development Foundation (-0957), American Sugarbeet 
Growers Association (-1016), Amalgamated Sugar Company (-1667), 

viii. Specialty Crops:  Malheur County Onion Growers Association (-2163), Almond 
Alliance of California (-1875), Northwest Horticultural Council (-1670),  

c) Non-profit organizations: Center for Food Safety (-2209) 
d) Federal, State or Local Government: Nebraska Department of Agriculture (-2008), Texas 

Department of Agriculture (-2002, -2018), USDA-Office of Pest Management Policy (-
1618) 

e) Agricultural Businesses: Hemdale Farms, Inc. (-1010), Mount Vineyards (-0945), Tri 
County Ag, LLC (-0957), Agrineed Inc. (-1663), 

f) Pesticide Registrants: Monsanto Company (-1610, -1638) 
g) Farm Bureaus: Illinois Farm Bureau (-1018), American Farm Bureau Federation (-1668), 

Delaware Farm Bureau (-1669), Kansas Farm Bureau (-1007), Hawaii Farm Bureau (-
1872), Arizona Farm Bureau Federation (-1870), Pennsylvania Farm Bureau (-2098), 
Illinois Farm Bureau (-1605), Idaho Farm Bureau Federation (-1624), Missouri Farm 
Bureau Federation (-1643), Washington Farm Bureau (-1614), New York Farm Bureau (-
2191), Oregon Farm Bureau Federation (-2103) 

Summary of Comments on the General Benefits and Use of Glyphosate: 
The Agency received comments from a broad range of stakeholders that attested to the general 
benefits of glyphosate’s agricultural and non-agricultural uses. The majority of these comments 
contained information on the diverse benefits of the use of glyphosate which, according to 
stakeholders, include: environmental benefits due to glyphosate’s role in no-till farming and 
conservation tillage and reduced carbon emissions, cost-effective and broad spectrum weed 
control, reduction in management time and farm inputs such as labor and fuel, simplification of 
weed control programs, better weed control resulting in higher yields, use of fewer and less toxic 
herbicides, and more flexibility in timing of application.  

EPA’s Response: 
The EPA appreciates the many comments from stakeholders that describe glyphosate’s benefits 
for agricultural and non-agricultural uses. The Agency agrees that glyphosate has the one of the 
largest pest spectrums of all herbicides and is registered on more use sites than any other 
herbicide. This is one reason that glyphosate is the preferred option to other herbicides and weed 
control methods. The Agency also recognizes the crop safety that glyphosate provides. The 
Agency has not carried out assessments of herbicides replaced by glyphosate but agrees that it is 
likely that the use of glyphosate results in the replacement of other herbicides and reduces 
grower inputs. 
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Summary of Comments on the Benefits and Use of Glyphosate on Glyphosate-Resistant Field 
Crops  
Many commenters provided input concerning the benefits of glyphosate for weed control in 
glyphosate-resistant (GR) field crops. There are varieties of corn, sweet corn, soybeans, cotton, 
sugar beets, canola and alfalfa that are resistant to glyphosate. GR varieties comprise large 
majorities of the acres of field corn, soybeans, cotton and sugar beets produced in the United 
States. An important advantage of growing GR crops is that glyphosate can be applied directly 
over the crop canopy without injuring the crop. Commenters also provided information related to 
GR alfalfa and canola.  

The benefits of glyphosate in GR crops cited by commenters include: 

 Simplifying weed control:  
o Glyphosate is non-selective. It controls a wide range of broadleaf weeds and grasses.  
o It allows flexibility in timing of weed control. In GR crops, because it can be applied 

over the canopy, glyphosate can be used at almost any time during the growing season. 
o Glyphosate reduces or eliminates the need for other weed control methods, including 

other herbicides, many of which pose more risk to humans or the environment.  

 It is cost-effective and efficient. Glyphosate can reduce the need for other weed control 
measures. It can also reduce the number of tractor trips across a field needed for weed 
control which reduces fuel consumption and labor. 

 Facilitating no-till or conservation tillage production of GR crops which reduces or 
eliminates reliance on tillage for weed control. This results in conserving soil moisture and 
maintaining soil “health” by reducing soil compaction from tractor trips over the field. No-
till and conservation tillage crop production also reduces soil erosion from wind and water 
and conserves soil moisture. 

 In addition to the general benefits to GR crops cited above, comments from sugar beet 
producers, processors, and related stakeholders indicated that there are specific advantages 
of glyphosate use on GR sugar beets: 
o Sugar beet growers grow glyphosate-resistant varieties exclusively; it is not possible to 

produce sugar beets without glyphosate.  
o Prior to the availability of GR sugar beets, growers typically used a weed control 

program that combed 13 different herbicides. This weed control system required precise 
timing of applications, specialized equipment, multiple cultivations, and expensive hand 
labor. 

o Since the introduction of GR sugar beets in 2008, yields have increased by 30 percent. 

EPA’s Response: 
The Agency appreciates the information provided and agrees that the comments received on this 
topic point to important benefits of glyphosate and the reasons that its use is often preferred to 
other weed control practices in GR crops. The Agency cannot confirm any comments related to 
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quantitative benefits (e.g., yield increases) because quantitative analyses were not conducted by 
the Agency. 

When used on crops genetically-engineered to be glyphosate-resistant, glyphosate is particularly 
important. Its broad spectrum of weed control (broadleaf weeds and grasses) is likely to reduce 
farm inputs by reducing the number of herbicides and the number of trips over the field for weed 
control or tillage. This, in turn, is likely to result in lower labor and fuel costs compared to other 
weed control systems. Moreover, the Agency agrees that there are benefits in weed control 
efficiency and to the environment when no-till or conservation tillage, which are facilitated by 
glyphosate, are part of the production systems in GR field crops. The environmental benefits of 
no-till or conservation tillage compared to conventional tillage include reduced potential for soil 
erosion and preservation of soil moisture. Gains in weed management cost and efficiency 
compared to conventional weed management are realized through reduced trips over the field 
and savings on fuel and labor. 

Although the Agency agrees that the use of glyphosate on GR crops provides benefits to 
growers, widespread use of and over-dependence on glyphosate for weed control has led to 
major weed resistance problems, particularly in GR crops. Widespread weed resistance has 
reduced some of the benefit of glyphosate use in GR crops which detracts from the simplicity of 
using glyphosate alone for weed control. Resistance has increased reliance on more diverse 
methods of weed control. In some cases, this includes tillage. It may also include reliance on 
herbicides other than glyphosate, including the use of pre-emergence herbicides and adding 
herbicides with a different mechanism of action to tank mixes with glyphosate.  

Summary of Comments on Herbicide Resistance 

In addition to comments on usage and benefits, there were also comments indicating that 
widespread use of glyphosate has resulted in increases in weed resistance, particularly in GR 
crops. Commenters noted that there are 17 weed species in 38 states with documented resistance 
to glyphosate. Commenters also noted the widespread adoption of GR plants has contributed to 
the evolution of herbicide resistance. Other stakeholders mentioned that glyphosate is still 
effective on weeds that are resistant to other herbicides, such as acetolactate synthase inhibitors 
(ALS herbicides). Other commenters indicated that herbicide-resistant crop technology has led to 
a major increase in herbicide use in the United States.    

EPA Response: 
The Agency published two Pesticide Registration Notices (PRNs) which address pest resistance 
management. PRN 2017-1 (https://www.epa.gov/pesticide-registration/prn-2017-1-guidance-
pesticide-registrants-pesticide-resistance-management) promotes mechanism of action labeling 
by pesticide registrants. PRN 2017-2 (https://www.epa.gov/pesticide-registration/prn-2017-2-
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guidance-herbicide-resistance-management-labeling-education) provides specific guidance for 
managing herbicide resistance.  

Whenever an herbicide is used there is a potential for that use to contribute to the evolution of 
herbicide resistance, particularly if a weed species or population is subjected to repeat sublethal 
doses. This may occur in genetically-engineered crops, conventional crops, or non-crop 
situations.  Genetically-engineered crops can be a solution to resistance or exacerbate resistance 
depending on herbicide use and stewardship within those crops. In the case of glyphosate-
resistant crops, over reliance on glyphosate used alone has made glyphosate resistance the worst 
herbicide resistance problem (Heap, 2014).  Glyphosate remains a valuable tool because it is still 
effective on many populations of weeds including species that have shown resistance to other 
herbicides. To facilitate management of herbicide resistance, EPA encourages tank-mixing 
herbicides, promotes diversity in weed control practices, rotating different mechanisms of action, 
crop rotation, and encourages integrated pest management (IPM) programs. To facilitate 
adoption of resistance management, the Agency has for several years worked closely with 
stakeholder groups to promote good resistance management practices. To maintain some of the 
most important benefits of glyphosate, growers must use the herbicide responsibly as part of an 
integrated weed control strategy and be proactive in employing good resistance management 
practices. 

In regards to herbicide resistance occurring through pollen mediated gene flow from resistant 
crops to weedy relatives, the United States Department of Agriculture’s Animal and Plant Health 
Inspection Service (USDA-APHIS) evaluates this risk in addition to regulating the planting, 
importation, or transportation of genetically engineered plants pursuant to its authority under the 
Plant Protection Act (PPA). By regulation, APHIS classifies most GM plants as plant pests or 
potential plant pests and as “regulated articles.” Under the PPA, a regulated article must receive 
prior approval from APHIS before it is introduced for commercial production by farmers.  

Summary of Comments on the Benefits and Use of Glyphosate on Conventional Field Crops 
The Agency received many comments related to the benefits of glyphosate on conventional (i.e., 
non-GR) field crops. The crops mentioned in this group of comments included small grains, 
sugarcane, sorghum, alfalfa seed production, and others.  

Commenters indicated that glyphosate use in conventional field crops provides some of the same 
benefits identified above that are not specifically related to GR crops, i.e., where non-selective 
herbicides can be used without injuring the target crop. These benefits include safe and cost-
effective broad-spectrum weed control, facilitating weed control in conservation tillage 
production systems, and flexibility in application timing where a non-selective herbicide can be 
used.  
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Some of the specific circumstances where glyphosate is used in non-GR field crops include burn-
down and pre-harvest applications for small grains and other conventional field crops. It can also 
be used to manage cover crops and fallow ground. It has benefits in sugarcane production where 
it is used as ripening agent and prior to planting in a fallow period.  

EPA’s Response: 
The Agency appreciates the information submitted and agrees that glyphosate provides benefits 
in non-GR crops as indicated in the comments. Most of the benefits conveyed to growers of non-
GR field crops relate to glyphosate’s versatility and flexibility. Glyphosate is registered for 
nearly all field crops and can be used in most circumstances where non-selective weed control is 
needed. As with its use in GR crops, to maintain its benefits in conventional field crops, 
glyphosate should be used as part of a diversified weed control system that includes proactive 
resistance management practices. 

Summary of Comments on the Benefits and Use of Glyphosate on Vegetable Crops 
Commenters indicated that glyphosate use in vegetable crop production provides some of the 
same benefits to growers identified above that are not specifically related to GR crops. It is 
important where non-selective herbicides can be used without injuring the target crop. These 
benefits include safe and cost-effective broad-spectrum weed control and flexibility in 
application timing where a non-selective herbicide can be used. Glyphosate use on vegetables is 
common for weed burn-down before seeds or transplants go into the soil. It is also used around 
perimeters of vegetable fields. 

Some of the specific circumstances where glyphosate is used in vegetable production include 
burn-down applications and managing cover crops and fallow ground. 

EPA’s Response: 
The Agency appreciates the information submitted and agrees that glyphosate provides benefits 
to vegetable crop producers. Most of the benefits conveyed to vegetable growers relate to 
glyphosate’s versatility and flexibility. Glyphosate is registered for nearly all vegetable crops and 
can be used in most circumstances where non-selective weed control is needed, including pre-
plant burn-down and weed control around field perimeters. As with its other use categories, to 
maintain its benefits to vegetable crop growers, glyphosate should be used as part of a diversified 
weed control system that includes proactive resistance management practices. 

Summary of Comments on Benefits and Use of Glyphosate on Tree and Vine Crops 
Commenters indicated that glyphosate use in tree and vine crop production provides some of the 
same benefits to growers identified above that are not specifically related to GR crops. In these 
crops its primary use is for weed control on orchard and vineyard floors. It is important where 
non-selective herbicides can be used without injuring the target crop. These benefits include safe 
and cost-effective broad-spectrum weed control and flexibility in application timing where a 
non-selective herbicide can be used.  
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Some of the specific comments received concerned glyphosate’s use and benefits to growers of 
apples, pears and cherries in the Pacific Northwest. Information was also submitted concerning 
glyphosate use and benefits in almond production. There were also comments on the benefits of 
glyphosate to producers of wine grapes, including the importance of using dome sprayers to 
reduce drift. 

EPA’s Response: 
The Agency appreciates the information submitted and agrees that glyphosate provides benefits 
to producers of orchard and vine crops. Most of the benefits conveyed to these growers relate to 
glyphosate’s versatility and flexibility. Glyphosate is registered for nearly all orchard and vine 
crops and can be used in most circumstances where non-selective weed control is needed. As 
with its other use categories, to maintain its benefits to orchard and vine crop growers, 
glyphosate should be used as part of a diversified weed control system that includes proactive 
resistance management practices. 

Summary of Comments Regarding the Usage  

A number of private citizens expressed concerns that EPA did not adequately assess the large 
volume of glyphosate use and the large number of use sites as part of registration review.  Some 
commenters, such as Center for Food Safety (CFS), requested that EPA update or adjust usage 
reports to more accurately depict the scale and trends of agricultural glyphosate usage and 
overall herbicide usage in the United States. 

EPA’s Response: 

The Agency appreciates these comment regarding usage data. EPA agrees that the overall use of 
herbicides, in terms of pounds applied, has increased from 2005 to 2016.  At various points in 
registration review, EPA has provided estimates of agricultural usage and non-agricultural for 
glyphosate. In this assessment, EPA provides an updated summary of glyphosate agricultural 
usage based on the available agricultural survey data (MRD 2012-2016) at the appropriate 
geographic and statistically significant scale. EPA also provides an estimates of non-agricultural 
use data from various sources. The following use reports were previously published in the 
glyphosate registration review docket:  the 2008 Screening Level Estimates of Agricultural Uses 
of the Case Glyphosate and the 2015 Updated Screening Level Usage Analysis (SLUA) Report 
for Glyphosate Case PC #s (103601, 103604, 103607, 103608, 103613, 417300).  

Summary of Comments on Benefits and Use of Glyphosate in Non-Agricultural Scenarios 
(Forestry, Rights-of-way, Aquatic Uses, etc.) 
The Agency received comments from many stakeholders concerning the use and importance of 
glyphosate in non-agricultural scenarios. Commenters indicated that glyphosate provides some 
of the same benefits in non-agricultural scenarios that are identified above. It is important where 
non-selective herbicides can be used and provides flexibility and safe and cost-effective broad-
spectrum weed control.  
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Comments indicated that glyphosate is an important and effective herbicide in a variety of non-
agricultural situations. It is useful in vegetation management along roadsides and helps makes 
roads safer (e.g., by improving visibility for drivers). It is also useful in weed control in parks 
and other public spaces such as school yards, city landscapes and nature trails. It is used to 
manage turf in commercial areas and golf courses. It is used widely in forest management, 
particularly for reforestation and to control invasive species. Glyphosate is important to 
landscape contractors, lawncare specialists, and to nursery and greenhouse managers. Glyphosate 
is also commonly used for weed control in aquatic systems where it is effective against emerged 
and floating weeds. 

The U.S. Department of Agriculture (USDA) provided information from the U.S. Forest Service 
(USFS) on situations when relatively high rates of glyphosate are needed for weed control in 
specific non-crop scenarios. For instance, the Southern USFS region uses glyphosate at rates 
from 0.2 pounds acid equivalent (lbs. a.e.) per acre to 7.5 lbs. a.e. per acre. The higher end of the 
rate range is used on “rare” occasions. The scenarios where glyphosate is used at higher rates by 
the USFS in the Southern region include forest site preparation, invasive plant treatment in 
forests, administrative sites, rights-of-way, forest nurseries, and creation of wildlife openings 
(areas cleared of forest canopy and managed as wildlife feeding areas). For the Intermountain 
and Northern USFS regions, high rates of glyphosate are used for wipe-on, stem wick, cut stem 
pour application to apply glyphosate selectively and effectively. For the Pacific region, USDA 
provided information from the Forest Service Activity Tracking System (FACTS) from 1998-
2016 showing that the average application rate of glyphosate used for site preparation or conifer 
release is 2.4 lbs. a.e. per acre.  

EPA’s response: 
The Agency thanks USDA and other stakeholders for the information submitted concerning the 
use of glyphosate in a variety of non-agricultural scenarios. The Agency is aware of the broad 
range of non-agricultural use sites on which glyphosate can be used. The Agency is particularly 
appreciative of the USDA/USFS information concerning situations where relatively high 
application rates are needed. This information suggests that relatively high application rates of 
glyphosate are needed for some forestry and aquatic scenarios and that the application method of 
many of these high rate applications (e.g., 8 lbs. ae  per acre) does not reflect a rate that is 
applied to an entire acre in some situations.  

Comments on Residential Uses 

Comments indicated that glyphosate is cost-effective and efficacious. Comments also indicated 
that residential herbicide products are limited.  

EPA’s Response:  
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The Agency thanks commenters for this information. This information reiterates that glyphosate 
has a broad weed control spectrum and is registered on many sites that include turf, ornamentals, 
and residential/industrial sites.  

CHEMICAL INFORMATION 

Glyphosate (N-[phosphonomethyl] glycine) is a 5-Enolpyruvyl-Shikimate-3-Phosphate  (EPSP) 
Synthase Inhibitor (WSSA Group 9) herbicide. Glyphosate was commercialized in 1974 and use 
increased substantially after glyphosate-resistant crops were introduced in 1996. It is the only 
herbicide with this Mechanism of Action. Glyphosate is absorbed across the leaves and stems of 
plants and is translocated throughout the plant. It concentrates in meristematic tissue. 

Glyphosate can be used as an herbicide or harvest aid. There are numerous salt, amine and ester 
forms of glyphosate (as noted with the PC Codes above) undergoing registration review. In this 
document, “glyphosate” is used to describe all forms of glyphosate undergoing review.  

Glyphosate controls emerged weed species. It is applied preemergence to crops, and preemergence 
and early/late postemergence to the crop in GR cropping systems.  It is  also applied as  a  fall  
burndown application to control weeds that emerge after a crop has been harvested. Fall burndown 
applications help to reduce weed pressure in the following spring.  

In addition to agricultural uses, glyphosate is used to control weeds and woody species in 
residential, non-agricultural and industrial use sites. It can be applied to foliage or cut 
stems/stumps.  

USE AND USAGE 

Glyphosate is the most used herbicide in United States’ crop production in terms of acres treated 
(MRD, 2012-2016). There are approximately 280 million pounds of glyphosate applied to 298 
million acres annually in agricultural settings (MRD, 2012-2016).  Tables 1a-c present usage 
information for crops with the greatest usage, in terms of acres treated and pounds applied, for 
agricultural crops: field crops, orchards and vineyards, and vegetable crops. Table 2 presents the 
usage information available to the Agency for non-agricultural sites. 

The highest potential ecological risks from the use of glyphosate are associated with sites with 
high maximum application rates, such as pastures, non-food tree crops, forestry, and non-crop 
uses with application rates at or above 8 lbs. acid equivalence per acre (a.e./acre). There are also 
potential ecological risks associated with aerial applications and multiple applications of 
glyphosate.  

Agricultural Usage Information 

Table 1a summarizes the usage of glyphosate in field crops for the years 2012-2016. Large field 
crops, with millions of acres planted, such as soybeans, corn, cotton, and sugar beets have the 
highest total area treated (TAT) and pounds applied with glyphosate (MRD, 2012-2016). The 
majority of glyphosate use, in terms of total acres treated, occurs late postemergence to the crop 
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in field crops (MRD, 2012-2016). On average, eighty-four percent of glyphosate, in terms of 
pounds, is applied to soybeans, corn, or cotton per year (MRD, 2012-2016). These three field 
crops all have glyphosate-resistant (GR) varieties that have been widely adopted. Many field 
crops, with and without GR varieties, have a high percentage of their acres treated with 
glyphosate which is an indication that growers experience benefits from use of this chemical. 
The field crops with the highest percentage of their acres treated with glyphosate are sugar beets, 
soybeans, cotton, and corn, respectively (Table 1a). With the exception of sugarcane, the average 
single application rate for field crops ranges from 0.72 to 1.00 lbs. a.e./acre (Table 1a). With the 
exception of sugarcane, the average cost per application for field crops ranges from $3-$5/acre 
(Table 1a). 

There is also use of glyphosate as a plant growth regulator (PGR) on a few crops. However, 
sugarcane is the only crop with substantial use of glyphosate as a PGR, with over 50,000 pounds 
applied to over 254,000 acres (MRD, 2012-2016). Sugarcane has the highest average application 
rate and per acre cost of glyphosate as an herbicide for field crops at 1.76 lbs. a.e./acre and 
$9/acre (Table 1a), which are the second highest overall for all agricultural crops, right behind 
table grapes (MRD, 2012-2016). Glyphosate usage as a PGR has the lowest average application 
rate and cost at 0.20 lbs. a.e./acre and $1, respectively (Table 1a). 

Table 1a. Average Annual Glyphosate Usage in Agricultural Crops- Field Crops, 2012-2016 

Crop1 
Total Area 

Treated 
(acres) 

Pounds (lbs.)  Single 
Application 
Rate (lbs. 
a.e./acre) 

Number 
of 

Applica-
tions 

Percent 
Crop 

Treated 
(PCT) 

Cost 
($) 

/TAT 

Acid 
Equivalent 

(a.e.) Applied 

Barley 1,102,000 800,000 0.72 1.2 29% $3 
Canola (oilseed 
rape) 4 1,237,000 835,000 0.67 1.6 57% $3 

Corn 4 100,196,000 94,909,000 0.95 1.3 80% $5 

Cotton 3,4 20,215,000 20,115,000 1.00 2.2 89% $5 

Dry Beans/Peas 1,762,000 1,356,000 0.76 1.3 44% $3 

Peanuts 452,000 407,000 0.90 1.1 29% $4 

Potatoes 3 150,000 135,000 0.89 1.0 14% $5 

Rice 1,482,000 1,432,000 0.96 1.2 46% $5 

Sorghum 6,095,000 5,097,000 0.83 1.6 53% $4 

Soybeans 4 117,400,000 113,937,000 0.97 1.6 92% $5 

Sugar Beets 4 2,608,000 2,449,000 0.94 2.3 98% $4 

Sugarcane (H) 3 249,000 410,000 1.76 1.2 24% $9 

Sugarcane (PGR)3 254,000 52,000 0.20 1.0 30% $1 

Sunflowers 1,772,000 1,413,000 0.80 1.4 74% $3 

Wheat, Spring 7,060,000 5,312,000 0.75 1.2 41% $3 

Wheat, Winter 8,373,000 6,814,000 0.81 1.1 20% $4 
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Fallow2 16,752,000 13,263,000 0.79 1.9 64% $3 
MRD 2012-2016 
1 - There were 11 crops in the MRD that showed less than 10% of the crop treated with glyphosate: alfalfa, artichoke, carrots, cauliflower, celery, 
garlic, lettuce, lima beans, pastureland, spinach, and tobacco. Taken together, the total average annual pounds of glyphosate used on these 11 
crops was approximately 2 million lbs. or less than 1% of the total use of glyphosate on all surveyed crops. These crops are not listed in the table. 
2 - Fallow land- land going coming out of production or ready to go back into production, but not crop specific and typically associated with 
grain production. 
3- There are a few crops with recent PGR (plant growth regulator) use of glyphosate: cotton, potatoes and sugarcane. However, since sugarcane 
was the only one with significant and consistent use, it is included in this table. The (H) stands for herbicide use in sugarcane. To get the total use 
in terms of pounds or acres treated, it would be necessary to add these two sugarcane rows together. 
4- Crops with substantial acreage planted with glyphosate-resistant varieties. 

Many citrus fruits (e.g. grapefruit, oranges, lemons) and tree nuts (e.g. almonds, walnuts, 
pistachios) have the highest percentage of their acres treated with glyphosate. As with field 
crops, a high PCT is indicative of benefits to growers of those crops. The orchard and vineyard 
crops with the highest percentage of their acres treated with glyphosate are grapefruit, oranges, 
almonds, and grapes, respectively (Table 1b).  

Most orchard/vineyard crops have average single application rates around 1.00 lb. a.e./acre 
(Table 1b). However, grapes (table and wine) and grapefruit have average application rates 
above 1.50 lbs. ae/acre (Table 1b). The average cost per application for orchard/vineyard crops 
ranges from $5-$13/acre (Table 1b). The average number of applications ranges from 1 to 3 
applications per year (Table 1b). Generally, the average number of applications (~2) in orchard 
and vineyard crops is higher than for field crops or vegetables (~1) (MRD 2012-2016).  

Table 2b. Average Annual Glyphosate Usage in Agricultural Crops - Orchards and 
Vineyards, 2012-2016 

Crop1 
Total Area 

Treated 
(acres) 

Pounds (lbs.)  Single 
Application 
Rate (lbs. 
a.e./acre) 

Number of 
Applica-

tions 

Percent 
Crop 
Treated 
(PCT) 

Cost ($) 
/TAT 

Acid 
Equivalent 

(a.e.) Applied 

Almonds    2,174,000     2,138,000 0.99 2.5 89% $6  

Apples 275,000 220,000 0.82 1.5 58% $5  

Apricots 13,000 10,000 0.90 1.9 62% $5  

Cherries 162,000 158,000 1.00 1.5 76% $6  

Grapefruit 205,000 313,000 1.56 3.5 93% $7  

Grapes, Raisin 263,000 346,000 1.31 1.6 74% $8  

Grapes, Table 196,000 359,000 1.84 2.0 88% $13  

Grapes, Wine 735,000 1,190,000 1.62 1.6 74% $10  

Hazelnuts 22,000 24,000 1.11 1.2 50% $6  

Lemons 121,000 173,000 1.42 2.6 78% $10  

Oranges 2,074,000 2,697,000 1.31 3.5 91% $7  

Peaches 123,000 115,000 0.95 2.1 58% $5  

Pecans 429,000 342,000 0.80 2.7 34% $4  

Pistachios 560,000 561,000 1.00 2.6 84% $6  

Plums/Prunes 150,000 145,000 1.00 2.3 81% $6  
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Walnuts 602,000 590,000 0.98 2.2 82% $6  
MRD 2012-2016 

The TAT and pounds applied for vegetables and fruits (i.e. those listed in Table 1c), is lower 
than for the previously mentioned groups of agricultural crops. This is mostly driven by the fact 
that the average acre and field size of these crops is lower than that of typical field or 
orchard/vineyard crops. As with field and orchard/vineyard crops, a high PCT is indicative of 
benefits to growers of these crops. 

The vegetable and fruit crops with the highest percentage of their acres treated with glyphosate 
are asparagus, cucumbers, onions and tomatoes, respectively (Table 1c). Sweet corn and 
succulent beans are also vegetable crops with high TAT and pounds applied (Table 1c).  The 
average single application rate for vegetables ranges from 0.89 to 1.73 lbs. a.e./acre (Table 1c). 
The average cost per application for vegetables ranges from $5-$8/acre (Table 1c). The average 
number of applications for each vegetable crop is less than 1.5 applications per year (Table 1c). 

Table 3c. Average Annual Glyphosate Usage in Agricultural Crops - Vegetables and Other 
Crops, 2012-2016 

Crop1 
Total Area 

Treated 
(acres) 

Pounds (lbs) 
Single 

Application 
Rate (lbs. 
a.e./acre) 

Number 
of 

Applica-
tions 

Percent 
Crop 

Treated 
(PCT) 

Cost 
($) 

/TAT 

Acid 
Equivalent 

(a.e.) 
Applied 

Asparagus 23,000 22,000 0.99 1.5 60% $5 

Cabbage 14,000 23,000 1.55 1.2 20% $8 

Caneberries 5,000 5,000 0.89 1.7 13% $5 

Cantaloupes 8,000 14,000 1.64 1.1 13% $8 

Cucumbers 40,000 56,000 1.40 1.2 30% $6 

Onions 51,000 52,000 1.03 1.2 34% $5 

Peppers 17,000 25,000 1.47 1.1 22% $7 

Pumpkins 16,000 19,000 1.22 1.1 19% $7 

Squash 13,000 18,000 1.38 1.0 28% $7 

Strawberries 11,000 21,000 1.73 1.5 13% $7 

Succulent Beans 53,000 72,000 1.34 1.1 21% $6 

Succulent Peas 25,000 23,000 0.89 1.0 15% $5 

Sweet Corn 140,000 166,000 1.17 1.1 26% $6 

Tomatoes 134,000 158,000 1.17 1.2 34% $7 

Watermelons 25,000 27,000 1.17 1.2 17% $6 
MRD 2012-2016 
1 - There were 11 crops in the MRD that showed less than 10% of the crop treated with glyphosate: alfalfa, artichoke, carrots, cauliflower, celery, 
garlic, lettuce, lima beans, pastureland, spinach, and tobacco. Taken together, the total average annual pounds of glyphosate used on these 11 
crops was approximately 2 million lbs. or less than 1% of the total use of glyphosate on all surveyed crops. These crops are not listed in the table. 

Page 16 of 31 



 
 

 

 

 
 

 

 

 

 

   
 

 
 

  

 

 

   
    

  
  

 

Applications Methods for Glyphosate 

There are many ways of applying glyphosate; methods of application include aerial, ground, spot 
treatments, strip sprays, trunk sprays, etc. BEAD only has data on application methods for 
agricultural sites. Ground is by far the most common application method with over 90% of acres 
(or 284 million acres) being treated in this way (MRD, 2012-2016). Despite the variety of 
application methods, the average rates per method are still around 1 lbs. a.e./acre, ranging from 
0.92 lbs. a.e./acre for ground to 1.39 lbs. a.e./acre for trunk sprays. (MRD, 2012-2016) 

Aerial is not a common application method for agricultural users of glyphosate. This application 
method represents about 2% (or 5 million) of all acres treated with glyphosate (MRD, 2012-
2016). The crop sites with the largest number of acres treated with aerial applications are 
soybeans, corn, cotton, and rice, respectively, which altogether account for over 4 million of the 
5 million acres treated aerially (MRD, 2012-2016). The crops with the highest percentage of 
their acres treated aerially with glyphosate are rice (36%) and tomatoes (8%). The average rate 
for aerial applications is 0.98 lbs. a.e./acre. (MRD, 2012-2016). 

Application Rates for Glyphosate  

With the high PCT, acres treated, and pounds applied with glyphosate for many crops (Tables 1a-
c), glyphosate use is prevalent nationwide. The benefits of glyphosate are described in subsequent 
sections of this memo. In addition to benefits, there are also ecological risks, primarily driven by 
repeated applications at maximum crop cycle rates and for non-agricultural use sites or spot 
treatments where the maximum annual rate or single application rate is high. Typically, the 
maximum labeled single application rate for most uses is lower than 8.00 lbs. a.e./acre. Generally, 
the label maximum is 3.75 a.e./acre or less for ground applications (inclusive of most GR crops 
such as corn, cotton, and sugar beets) and 1.55 a.e./acre or less for aerial applications. As noted 
earlier, the average rates as shown in Tables 1a-c are typically around 1.00 lbs. a.e./acre. 
Approximately 90% of ground applications to agricultural sites occur at or below 2.00 lb. a.e./acre 
and around 90% of aerial applications of glyphosate to agricultural use sites occur at or below 1.25 
lb. a.e./A (MRD, 2012-2016).  

Non-Agricultural Usage Information 

Approximately 24 million pounds of glyphosate were reported as being used in 2011 on a variety 
of non-agricultural sites (Kline, 2012a and b). Glyphosate is usually one of the top chemical control 
options for these sites. Glyphosate was the most used herbicide in terms of pounds in the consumer 
market (e.g. homeowners) (Kline, 2012a). The consumer market, turf, and forestry sites had the 
highest use of glyphosate in terms of pounds applied (Table 2). Glyphosate was the most used 
herbicide for roadways in terms of acre-treatments and the Agency received comments supporting 
the benefits of this use pattern (Kline, 2012b). It was the second most used herbicide, in terms of 
acre-treatments, for electric utilities and pipelines, forestry, and railroad use sites (Kline, 2012b). 
In 2011, glyphosate accounted for 7% of all herbicide acre-treatments for control of aquatic 
vegetation (Kline, 2012b). The Florida Fish and Wildlife commission applied over 40,000 pounds 
of glyphosate in aquatic settings in 2017 (FWC, 2017). Glyphosate was the fourth most-used active 
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ingredient, in terms of acres treated, applied by the United States Forest Service to control invasive 
weeds in 2013 (USFS, 2013). Nationally, glyphosate is the leading active ingredient applied by 
federal entities for the control of invasive species (Wagner et al., 2017). 

Table 2. Annual Glyphosate Usage for Non-Crop Sites, 2011 

Use Site 
Pounds Applied 

(Lbs. a.e.) 
Acre Treatments 

Aquatic 128,900 40,000 
Consumer Market 1 5,000,000 - 
Electric Utilities and Pipelines  
(Rights of Way) 2,070,200 654,000 
Forestry 3,646,900 757,000 
Nursery Greenhouse 2,800,000 - 
Railroads (Rights of Way) 528,000 293,000 
Range and Pasture 1,479,000 1,498,000 
Roadways 3,271,000 1,833,000 
Turf 2 4,920,000 - 

Total 
23,844,000 - 

Kline 2012a and Kline 2012b 
1  This site includes use by homeowners. 
2 This site “turf” includes institutional turf (e.g. cemeteries and parks) (59%), lawn care operators (20%), 
landscape professionals (12%), golf courses (7%), and turf (2%).  

BEAD does not have detailed application rate data for the sites listed in Table 2.  

According to comments from the United States Department of Agriculture (USDA), application 
to these use sites with higher rates (e.g. aquatic, forestry, rights of way) are generally done via 
handheld, wick, wipe-on, brush-on, and other equipment that are unlikely to contribute to non-
target exposure. 

BENEFITS OF GLYPHOSATE 

Glyphosate is a relatively inexpensive herbicide for agricultural applications (MRD, 2012-2016) 
that provides control of numerous broadleaf weeds, sedges, and grasses. In addition to the broad-
spectrum of pests controlled, it has few use restrictions and can be used immediately before 
planting in many crops and in non-agricultural sites. Generally, in the absence of glyphosate, users 
would need to change to active ingredients that have more stringent use restrictions, narrower 
control spectrums, or mechanical methods. Some of these methods may not be as cost-effective.   

Field Crops 

Glyphosate is used at various crop timings in a large variety of field crops throughout the United 
States. Glyphosate can be applied for post-harvest fall burndown, preplant burndown, at plant 
weed control, over-the-top weed control (in GR  crops), directed spot treatments, between row  
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weed control, and as a harvest aid. A majority of canola, corn, cotton, sorghum, and soybean acres 
(over 50 percent of acres treated by crop [Table 1]) are treated at least once each year; while other 
crops such as barley, rice, peanuts, and wheat also have substantial percentages (>20 percent) of 
acres treated each year (MRD, 2012-2016). The average single application rate for most of these 
crops does not exceed 1.0 lbs. per acre. The average number of applications in most field crops is 
between 1 and 2 applications, with two exceptions: cotton and sugar beets. Cotton is treated 2.2 
times, on average, and sugar beet is treated 2.3 times, on average (MRD, 2012-2016).    

Glyphosate-Resistant Field Crops 

Current glyphosate-resistant field crops include soybean, corn, cotton, canola, alfalfa, and sugar 
beet. Many of these crops, such as corn, cotton, soybean, and sugar beet, have exceptionally high 
percentages of their acreage treated with glyphosate (approximately 90 percent of acres treated in 
each crop [Table 1]). GR canola is also available, and canola also has a high PCT (57 percent) 
(MRD, 2012-2016). Genetically-engineered (transgenic) glyphosate-resistant (GR) varieties of 
these crops can be sprayed over-the-top with minimal or no crop phytotoxicity, and glyphosate 
may also be used as a pre-plant burndown in many of these crops. For example, the Iowa Corn and 
Soybean Production guide (Owen, 2019) recommends 14 postemergence herbicide products in 
soybean. Only three of the active ingredients in these products control broadleaf and grass species: 
glyphosate, imazamox, and imazethapyr. Of these three active ingredients, only glyphosate has an 
excellent crop safety rating (for GR varieties) (Owen, 2019). The widespread use of glyphosate in 
GR systems is attributed to simplicity and cost efficiency (Powles, 2008). Without access to 
glyphosate, growers of GR field crops would convert to other herbicides with corresponding 
resistant crop varieties (if available) or change to other chemical or mechanical practices to control 
weeds. Given that glyphosate is relatively inexpensive at $3 to $5 per acre (Table 1a), these 
alternative methods of control could lead to increases in cost for these users of glyphosate.  

GR alfalfa is also available; however, average PCT for alfalfa is less than 5 percent (MRD, 2012-
2016).  

Non-glyphosate Resistant Field Crops  

Glyphosate is also used in field crops that are not glyphosate-resistant for early season weed 
control (burndown), termination of cover crops, and as a harvest aid. For example, glyphosate is 
used as an herbicide on high percentages of barley, peanut, rice, sorghum, sunflower, spring wheat, 
and winter wheat acres (PCTs ranging from 29 percent to 74 percent) (MRD, 2012-2016). 
Glyphosate controls a broad spectrum of weeds and has a short plant-back interval; therefore, 
growers can apply a burndown application and plant a sensitive crop within a few days or weeks. 
These characteristics of glyphosate also support no-till or strip-till production. The adoption of 
cover crops varies widely by geographic region and crop, but if a grower planted a cover crop, 
glyphosate may also be used to terminate the cover crop before planting the subsequent crop. When 
used as a harvest aid, glyphosate can control green weeds and accelerates uniform maturity in 
cereals such as wheat, corn, barley, oats, and sorghum.  

Non-GR corn, cotton, and soybean, which make up small percentages of national acreages, are 
also treated with glyphosate for burndown prior to planting. On average, GR corn, cotton and 
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soybean receive more applications of glyphosate than non-GR corn, cotton, and soybean (MRD, 
2012-2016). For example, GR cotton receives an average of 2 applications while non-GR cotton 
receives 1 application on average (MRD, 2012-2016). Average rates in non-GR corn, cotton, and 
soybean are similar to GR corn, cotton and soybean (approximately 1.0 lb. per acre) (MRD, 2012-
2016). Without access to glyphosate or with restriction(s) that severely limit the use parameters of 
glyphosate, growers of non-GR field crops would change to other chemical or mechanical 
practices to control weeds. Given that glyphosate is relatively inexpensive, at $3 to $5 per acre 
(Table 1a), these alternative methods of control could lead to increases in  cost for these users  
of glyphosate. Depending on the crop, other broad-spectrum burndown herbicides for non-GR 
varieties could include paraquat and glufosinate and broadleaf specific herbicides such as 2,4-D, 
or dicamba combined with other active ingredients. In other cases, no-till growers may resort to 
tillage. 

Orchards and Vineyards 

Weeds impact production in orchards and vineyards by competing with trees and vines, inhibiting 
irrigation, and acting as habitat for a variety of insect pests (Mitchem, 2016; Washington State 
University, undated). Orchard floor management helps to control erosion, limit rodent populations, 
and increase harvest efficiency. Generally, the orchard floor is divided into two areas: the area 
directly beneath the trees and the area between trees rows which may be planted in a cover crop or 
sod. Depending on the crop, glyphosate can be used to manage plants in the row-middles, to 
manage weeds in the row, or to establish a vegetation free orchard floor for crop harvest. 

Glyphosate is used in the establishment of orchards or vineyards and used to control weeds once 
established. Glyphosate may also be used for chemical mowing or wiping. Chemical mowing is 
the application of sub-lethal rates of an herbicide to reduce the number of times a sod strip needs 
to be mowed throughout the season. Chemical wiping is an application method through which 
taller weeds are contacted with glyphosate without disturbing desirable sod (University of Florida, 
2018). Glyphosate is the only nonselective postemergence systemic herbicide recommended for 
use in citrus (University of Florida, 2016). It is the most diverse herbicide in orchard floor 
management because it may be used for under tree weed control, chemical wiping, chemical 
mowing, and spot treatment. Non-selective chemical control of weeds could be achieved with 
paraquat or glufosinate or a combination of broadleaf and grass products (University of Florida, 
2016.)  

Orchard crops and vineyards have very high percentages of acres treated with glyphosate (Table 
1b). Almonds, walnuts, pistachios, and plums/prunes all have over 80 percent of their acres treated 
with glyphosate. Oranges and grapefruit each have over 90 percent of their acres treated. Table 
grapes, wine grapes, and raisin grapes have over 80 percent of their acres treated, as well. 
Generally, orchards and vineyards receive more applications than field crops with most of these 
perennial cropping systems averaging 2 to 3.5 applications. For example, oranges receive an 
average of 3.5 applications and table grapes receive an average of 2 applications. The average 
single application rate in tree nuts and stone fruit is approximately 1.0 lbs. per acre, while average 
single application rates in grapes and citrus are approximately 1.5 lbs. per acre (Table 1b).   

Glyphosate is typically the leading herbicide in orchard floor management because of its broad-
spectrum, versatility of use, and cost. For example, glyphosate is the leading herbicide applied in 

Page 20 of 31 



 
 

 

 

 
  

 

 
 

  

   
 

 
  

 

 

 
 

 
 

  
 

 
 

 
 

  

 

  

tree nuts (almonds, hazelnuts, pecans, and pistachios, walnut), vineyards, and in citrus, in terms of 
TAT (MRD, 2012-2016). The next four leading active ingredients in tree nuts are oxyfluorfen, 
saflufenacil, paraquat and indaziflam (MRD, 2012-2016). Of these, saflufenacil, oxyfluorfen, and 
paraquat are recommended for control of emerged weeds (UC-IPM, 2017). Paraquat is a restricted 
use product; certain oxyfluorfen formulations have restricted use periods in California due to air 
quality concerns (CDPR, 2015); and all three herbicides have longer re-entry intervals (REIs) than 
glyphosate (UC-IPM, 2017).  

Glyphosate is also the leading herbicide in citrus (grapefruit, lemons, and oranges), in terms of 
TAT (MRD, 2012-2016). The next four leading herbicides are diuron, indaziflam, 2,4-D, and 
saflufenacil (MRD, 2012-2016). Indaziflam and diuron are preemergence, residual herbicides, 
while 2,4-D and saflufenacil can be applied to control emerged weeds but only control broadleaf 
weeds (University of Florida, 2018). Diuron and indaziflam can be tank mixed with postemergence 
herbicides to control of weeds that have not yet germinated; however, there are many options for 
preemergence herbicides in orchards. Glyphosate is non-selective; therefore, it can fulfill the need 
to control both grasses and broadleaf weeds after they have emerged. In addition, glyphosate has 
other advantages in that its use is not typically restricted (e.g. due to being a restricted-use product 
(RUP), like paraquat, or having state level restrictions, like oxyfluorfen). It has short REIs so 
growers and their workers can re-enter fields more quickly. This reduces interference with 
necessary in-field activities like scouting. Other broad-spectrum, postemergence herbicides 
recommended for orchards include paraquat and carfentrazone, both of which are contact and 
require good coverage to be effective (University of Florida, 2016). 

For weed management in vineyards, glyphosate is the leading herbicide, followed by oxyfluorfen, 
paraquat, glufosinate, and carfentrazone-ethyl (in terms of  TAT) (MRD, 2012-2016). 
Carfentrazone only controls broadleaf weeds and paraquat, glufosinate, and oxyfluorfen all have 
longer REIs than glyphosate (UC-IPM, 2016a).  

Without access to glyphosate or with restriction(s) that severely limit the use parameters of 
glyphosate, growers of orchard and vineyard crops would change to other chemical or mechanical 
practices to help with orchard/vineyard establishment, to chemically mow or wipe, and/or to 
control weeds. Given that glyphosate is relatively inexpensive, $5 to $13 per acre for 
orchard/vineyard crops, these alternative methods could lead to increases in cost for these users 
of glyphosate. In addition, some alternative chemical methods of control have additional 
restrictions, (e.g. such as being partially off-labelled in some states, needing special certifications 
for use [i.e. RUP] or having longer REIs) that may restrict their use. 

Vegetables and Other Crops 

Many vegetables and other crops (listed in Table 1c.) have substantial portions of their acreage 
treated each year with glyphosate. One of the major uses of glyphosate is as a burndown herbicide 
application. Burndown applications are made post-harvest to prevent weed seed production or 
before planting, so that a grower can plant into a vegetation-free field to eliminate early season 
weed competition for the crop as it emerges. The majority of glyphosate applied in vegetables, in 
terms of TAT, is applied at pre-plant or pre-transplant (approximately 75 percent of total acres 
treated) (MRD, 2012-2016). Glyphosate is the leading herbicide active ingredient applied to 
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vegetables and cucurbits pre-plant or pre-transplant (MRD, 2012-2016). The next five-leading 
active ingredients for this timing include metolachlor-S, trifluralin, pendimethalin, oxyfluorfen, 
and imazethapyr (MRD, 2012-2016). These five alternatives are used primarily when glyphosate 
use is not appropriate, e.g., when growers make herbicide applications  to prevent weed seed  
germination or when glyphosate use would result in crop damage. 

There is a GR sweet corn variety available and twenty-five percent of sweet corn acres are treated 
with glyphosate (MRD, 2012-2016). However, like other vegetables, most glyphosate is used prior 
to planting (MRD, 2012-2016) for burndown. Glyphosate is also used from planting to emergence 
in vegetables, as 15 percent of glyphosate TAT in vegetables occurs during this period (MRD, 
2012-2016). Glyphosate is also labeled for shielded or hooded sprayer applications in row middles 
and wiper application in row middles.  

In cole crops, artichokes, asparagus, and leafy vegetables, glyphosate is the fifth-leading herbicide 
used, in terms of total acres treated (MRD, 2012-2016). The majority of acres treated with 
glyphosate occur pre-plant or pre-transplant or after planting until emergence (MRD, 2012-2016). 
The four herbicides with more acres treated for all timings are pronamide, bensulide, oxyfluorfen, 
and DCPA (MRD, 2012-2016). Pronamide, bensulide, and DCPA are all used to prevent weeds 
from emerging. While oxyfluorfen is used after the crop and weeds emerge. Glyphosate is the 
second-leading foliar active ingredient used in cole crops (MRD, 2012-2016). In cucurbits, the top 
five leading herbicides, in terms of TAT, are ethalfluralin, clomazone, glyphosate, halosulfuron, 
and trifluralin (MRD, 2012-2016).  

Overall, glyphosate is the predominate herbicide used at burndown in vegetable production 
because it is effective on a wide range of weed species, affordable, easy-to-use, and does not 
have residual phytotoxicity. Glyphosate is also used from planting to emergence in vegetables.  

Although it may not be the market-leading or first-choice herbicide option in all crops, it is a top 
option for growers for reasons similar to those of the burndown vegetable users (e.g. affordable, 
broad-spectrum). Without access to glyphosate or with restriction(s) that severely limit the use 
parameters of glyphosate, growers of some vegetable and fruit crops would change to other 
chemical or mechanical practices to control weeds or for burndown applications. Given that 
glyphosate is relatively inexpensive, $5 to $8 per acre for these crops, these alternative methods 
could lead to increases in cost for these users of glyphosate, especially for burndown. 

NON-CROP SITES 

Pasture and Rangelands 
Western rangelands are disturbed environments that are vulnerable to encroachment of invasive 
weeds. DiTomaso (2010) estimates that encroaching vegetation leads to a loss of $5 billion 
annually in the United States. The loss was attributed to lower yields and quality of forage 
resulting in slowed weight gain of cattle, illnesses and deaths associated with toxic plants, 
increased production costs, reduced quality of animal products (e.g., meat, hides), and reducing 
the value of land. However, Duncan et. al. (2004) mentions that the economic impacts are often 
poorly documented and do not account for “non-market costs such as those to society and the 
environment (e.g., changes in fire frequency, wildlife habitat, aesthetics, biodiversity).”  
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Duncan et al. (2004) reviewed 16 invasive plants that were selected based on their infestation level 
and perceived environmental or economic impact. These 16 plants infest more than 120 million 
acres of land in the United States. Most of the weeds impact the community structure of the 
ecosystem by one of several means (e.g., reducing forage and wildlife habitat, displacing native 
species, altering the soil) (DiTomaso, 2010). ). Glyphosate controls 13 of the 16 invasive weeds 
(musk thistle [Carduus nutans], Russian knapweed [Acroptilon repens], diffuse knapweed 
[Centaurea diffusa], spotted knapweed [Centaurea maculosa], yellow starthistle [Centaurea 
solstitialis], Canada thistle [Cirsium arvense], leafy spurge [Euphorbia esula], purple loosestrife 
[Lythrum salicaria], saltcedar [Tamarix ramosissima], medusahead [Taeniatherum caput-medusae], 
perennial pepperweed [Lepidium latifolium], Sericea lespedeza [lespedeza]).   

Rights-of-Way 
Rights-of-way vegetation control can be broken into 4 major categories: roadside, electrical lines, 
pipelines and railroads, which cover more than 20 million acres of land in the United States 
(NRCA, 2006). Well maintained rights-of-way are important to the economy because they are 
critical to the distribution of goods and services. Safety is also a major driver for vegetation control. 
Vegetation control along roadsides increases visibility, enhances drainage, prevents erosion and 
degradation of road surfaces, prevents the spread of invasive species, and reduces the potential for 
fires and snow drift. Weed control provides railroads with many of the same benefits roadside 
weed control including good visibility for drivers, engineers and inspector, drainage, erosion and 
fire control, protection of railroad, and safe work areas in rail yards. Vegetation management for 
electric utilities and pipelines provides workers safe surfaces while working, makes doing 
inspections easier, and prevents overgrowth of vegetation from interfering with infrastructures. 
Glyphosate applications can control vegetation under a wide variety of mixed species and site 
conditions.  

Forestry 
Land managers use forestry herbicides to increase forest productivity and achieve management 
goals. Silvicultural objectives include: forest stand improvement, precommercial thinning, site 
preparation, release operations, and invasive plant control (Penn State University, 2016).  
Glyphosate provides forest and timber managers with a versatile and cost-effective tool to 
control unwanted vegetation (Oregon State University, 2014). The Forest Service uses 
glyphosate primarily for conifer release, site preparation, and noxious weed control (USDA 
Forest Service, 2011). Other management objectives for which glyphosate is used by the Forest 
Service include, wildlife habitat improvement, grassland restoration, and reduction of fuels for 
fire management (USDA Forest Service, 2011). Application rates in forestry settings are 
generally higher than most agricultural applications due to target species being woody species or 
species that are difficult to control. For example, from 2000-2004 the average application rate 
across all Forest Service regions from was 2.07 lbs. ae per acre, while some regions such as the 
Pacific Southwest have average rates as high a 3.75 lbs. a.e. per acre (USDA Forest Service, 
2011). Conifer release treatments had the one of the highest average rates per acre, at 3.21 lbs. 
a.e. per acre (USDA Forest Service, 2011).  

Page 23 of 31 



 
 

 

  
 

 

  

  

 

  

 

 

 

 

 

 
    

 
 

 

Aquatic Systems 
In aquatic systems, invasive weeds can alter the plant and animal species richness and abundance 
have cascading ecological effects by depleting oxygen levels in water and altering food webs 
(Hussner et al. 2017). Additionally, aquatic weeds can hinder commerce and navigation, degrade 
water for recreational activities (e.g., water sports, fishing), decrease property values, clog 
hydropower dams (and thereby reducing generation of power) and surface water intakes, and 
reduce water flow in irrigation and drainage systems (e.g., Hussner et al. 2017).   

Glyphosate is an important herbicide for aquatic weed managers because it controls a broad 
spectrum of annual and perennial broadleaf weeds and grasses, trees, and certain floating plants. 
The Florida Fish and Wildlife Conservation Commission reported use of glyphosate for emergent 
species such as Typha species (bulrush and cattail), floating species such as Nymphoides cristata 
(Crested floating heart), and for woody species such as Salix spp. (willow), among other nussiance 
aquatic species (FWC, 2017). Unlike triclopyr and imazapyr (other systemic aquatic herbicides  
that control emergent vegetation), glyphosate does not have irrigation water use restrictions. Some 
of the most invasive floating and emerged weeds controlled by glyphosate are waterfern (Azolla 
filiculoides), water hyacinth (Eichhornia crassipes), floating pennywart (Hydrocotyle 
ranunculoides), giant salvinia (Salvinia molesta), and water primrose (Ludwigia spp.) (Hussner et 
al. 2017, and references within).  

Residential Uses 
There are numerous products containing glyphosate that are available for residential uses. 
Glyphosate is the market leader for the consumer herbicide market (Kline 2012a). Additionally, 
this market segment was the largest non-agricultural use in terms of pounds (Table 2).  

Glyphosate accounted for roughly 40% of consumer herbicides pounds sold in 2011 (5.1 million 
as shown in Table 2), followed by 2,4 D with about 20% (2.3 million pounds), and MCPA with 
10% (1.3 million pounds) (Kline, 2012a). Glyphosate is the most widely used active ingredient 
in nonselective herbicides and accounts for almost 70% of total active ingredient pounds sold 
(Kline, 2012a). According to the consumer market for pesticides report, “Consumer interest in 
glyphosate-based nonselective vegetation control herbicides continues to be strong due to their 
effectiveness, their reputation for safety, the increasing popularity of spot-treatment of weeds, 
and stronger promotion for edging, maintenance of paved areas, and other applications.” (Kline, 
2012a) Additionally, glyphosate is usually listed as an herbicide control option for homeowners 
in university extension recommendations and other sources in the open literature geared towards 
educating homeowners about pesticides (Langeland 2003, McCullough et al, 2015, and UMD, 
undated). Typically, glyphosate is described in their documents or websites as an herbicide that 
is “non-selective and giv[es] broad-spectrum control of many annual weeds, perennial weeds, 
woody brush and trees” (McCullough et al, 2015). 

Turf 
Turf refers to grass grown for production (seed or sod), golf courses, athletic fields, etc. The turf 
category in Table 2 also includes use by professional groundskeepers in residential areas. The turf 
category was also the second largest non-agricultural use in terms of pounds (Table 2). Weed 
control may impact yield and/or seed/turf quality, or it may be primarily driven by aesthetics. Most 
perennial grass weeds cannot be controlled with selective herbicides without damage to the turf. 
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Glyphosate may be used prior to planting turf for site preparation or for spot treatment control of 
perennial grasses and sedges in existing lawns (UC-IPM, 2016). Spot treatment with a nonselective 
herbicide such as glyphosate is an effective way to control perennial grasses without leaving 
harmful soil residuals which slow down the growth of replacement plants or turfgrass. Glyphosate 
may also be used to control broadleaf weeds and grasses when applied to dormant desirable turf 
(Penn State, 2018).    

ADDITIONAL BENEFITS OF GLYPHOSATE: GENERAL CONTROL OF INVASIVE 
SPECIES 

Invasive plant species are detrimental to the economy and environment of the United States. 
Impacts from invasive species include:  

 Direct competition with native plant species can result in the decline of threatened and 
endangered species; 

 Reductions in plant diversity; 
 Degradation of wildlife habitat; 
 Reductions in agricultural land quality;  
 Degradation of water quality; 
 And decreased opportunities for recreation (USDA-Forest Service, undated; Invasive 

Species Advisory Committee, 2006).  

Wagner et al. (2016) compiled information from numerous federal sources to determine herbicide 
usage for invasive species control and found that, from 2007-2011, approximately 2.5 million acres 
of wildland were sprayed with an assortment of sixty-five herbicides. The leading sites for 
application included grasslands, road maintenance, and forest sites. Nationally, glyphosate was 
leading active ingredient in terms of amount applied and area treated (Wagner et al., 2016). The 
next most-used active ingredients, in terms of total area treated, were triclopyr, imazapyr, and 
clopyralid. Glyphosate’s popularity in invasive species management may be attributed to its broad 
spectrum, low mobility and half-life in soil, and low toxicity for wildlife when compared to 
alternatives (Duke and Powles, 2008). Further, glyphosate may be more affordable than other 
active ingredients. Controlling woody species may require high application rates of glyphosate and 
rely on application methods such as stem injection, wiping, and stump treatments.   

GLYPHOSATE RESISTANCE 

Over the last 20 years, herbicide resistance has increased at a rate of 13 new unique cases 
annually at a global level (Heap, 2018). Currently, there is a total of 79 unique cases of weed 
species that are resistant to one or more different herbicide modes of action (MOA) in the United 
States. There are 35 weed species that are resistant to more than one MOA and there are 17 
weeds that have at least one case of multiple resistance (i.e., the population of weeds is resistant 
to multiple herbicides across different MOA). Even though industry is working on developing 
new herbicides, there are no herbicides with a new MOA that will be available in the near future 
(Sparks and Lorsbach 2016). Herbicide resistant weeds have become a significant financial, 
production, and pest management issue for many herbicide users in the United States.  
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There are 17 weed species in the United Stated that have developed resistance to glyphosate 
(Heap, 2018). The first glyphosate-resistant species in the United States (ryegrass) appeared in 
California in 1998 (Heap, 2018). Glyphosate-resistant weed populations appeared quickly after 
the deregulation and adoption of GR crops, and they were also found in perennial cropping 
systems such as orchards (Duke and Powles, 2008). Herbicide-resistance technology allows 
multiple applications of the same active ingredient for longer periods of time (e.g., corn soybean 
glyphosate-resistant crop rotation), which substantially increases selection pressure. Glyphosate 
resistance first appeared in Roundup Ready (RR) soybeans in 2001. In 2005, glyphosate resistant 
Palmer amaranth appeared in numerous southern states (Heap, 2018). Of these glyphosate 
resistant weeds, many are difficult-to-control or common in agricultural systems and non-crop 
systems (Van Wychen, 2016; 2017). 

Glyphosate resistance can decrease the benefits of glyphosate to users if resistance is so prevalent 
that: 1) a grower must resort to mechanical removal of glyphosate-resistant biotypes (i.e. tilling or 
chopping) 2) a grower must tank mix other active ingredients with glyphosate in order to control 
glyphosate-resistant biotypes, 3) a grower must change active ingredients in order to control 
glyphosate resistant biotypes, or 4) a grower must grow another less profitable crop.  

IMPACTS OF POSSIBLE PROPOSED SPRAY DRIFT MITIGATION 

While there are no human health risks of concern associated with glyphosate use, there are 
environmental risks of concern. There are risks to birds, non-target plants, and mammals 
associated with the use of glyphosate. The Agency is considering implementing mitigation to 
reduce these risks. 

Temperature Inversions 

The Agency is considering adding label language preventing applications during temperature 
inversions. This requirement could reduce the amount of time users have to apply glyphosate. 
Users may switch to other products that do not have this restriction if they encounter temperature 
inversions. 

Release Height 
The Agency is considering a maximum release height of 10 feet for aerial applications, with 
exceptions for reasons of pilot safety, and a release height of 4 feet or less for ground boom 
applications. 

EPA does not anticipate that these releases heights will impact the use of glyphosate because 
applications at these heights are standard practice.   

Droplet Size 

The Agency is considering requiring a fine or coarser droplet size for all ground and aerial 
broadcast applications.   
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EPA does not anticipate that applying fine or coarser droplets will affect the efficacy of glyphosate 
when glyphosate is used alone since it is systemic. Extension specialists estimate that more than 
80% of applicators apply herbicides in tank mixes (Sprague 2018, Steckel 2018) because it allows 
growers to control herbicide resistant weeds, broadens the spectrum of weeds controlled, delays 
the development of resistant weeds, saves time and resources with one trip across the field 
(Sprague, 2018) and reduce rates (Culpepper and York 2018). Glyphosate is a compound that is 
frequently tank mixed with other herbicides. Because the proposed language provides flexibility 
with droplet size for tank mixed partners, BEAD does not expect there would be concerns for tank 
mixes with other herbicides. However, since glyphosate is commonly applied as a burndown 
treatment, insecticides may be included in the tank mix. Insecticides are generally considered to 
provide better efficacy with smaller droplets such as fine droplets. BEAD does not know if 
requiring fine droplets will impact the efficacy of insecticides tank mixed with glyphosate because 
some insecticides could be more effective at droplet sizes smaller than fine (such as very fine or 
extremely fine). If reduced efficacy occurred, BEAD would expect growers to respond by 
increasing the application rates (if allowed by the label), increasing the number of applications, 
increasing the application rates of tank mix partners, making additional applications, or switch to 
a different active ingredient. 

Wind Speed 

The Agency is considering 15 mph maximum wind speed for ground and aerial applications. For 
aerial applications, the Agency is considering the following language: 

Do not apply when wind speeds exceed 15 mph at the application site. If the wind speed is 
greater than 10 mph, the boom length must be 65% or less of the wingspan for fixed wing 
aircraft and 75% or less of the rotor blade diameter for helicopters. Otherwise, the boom 
length must be 75% or less of the wingspan for fixed-wing aircraft and 90% or less of the 
rotor diameter for helicopters. 

Most labels currently have restrictions of 10 mph for maximum wind speed. This language 
should provide more flexibility to applicators who are willing to change the boom length in 
conditions above 10 mph.  

CONCLUSIONS 

Glyphosate is a broad-spectrum herbicide that is applied on an average to 298 million acres of crop 
land annually, making it the most commonly used herbicide on agricultural sites in the United 
States. It is also the most commonly used herbicide by pounds in the consumer or residential use 
market and for the control of invasive weeds. It controls most broadleaves, sedges, and grasses 
and is labeled for use on most agricultural and non-agricultural use sites. It is also relatively 
inexpensive in agricultural settings, ranging $1 per acre to $13 per acre across all agricultural use 
sites. 

Glyphosate can be applied for post-harvest fall burndown, preplant burndown, at plant weed 
control, over-the-top weed control (in GR crops), directed spot treatments, between row weed  
control, and as a harvest aid. Approximately one-half of agricultural acres are treated with 
applications that are applied late postemergence (to the crop). Removal of weeds at late 
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postemergence is important to reduce competition nutrient, sunlight, and water, and to eradicate 
habitat for insect pests. Pre-plant applications of glyphosate are also important to growers who 
practice conservation tillage, so that they can continue this practice. Other benefits of glyphosate 
include few use restrictions and minimum residual phytotoxicity, so desirable vegetation can be 
planted soon after applications occur.  

Glyphosate is used to control weeds in non-agricultural and industrial use sites. Glyphosate is 
important for noxious weed control in aquatic systems, pastures/rangelands and right-of-way 
applications. Glyphosate is the top active ingredient used to control invasive species in the United 
States. 

There are currently 17 weed species that are resistant to glyphosate in the United States. 
Glyphosate resistance can reduce the benefit of glyphosate to users if resistance is so prevalent 
that they must change to alternative weed control options that could be more expensive or less 
effective. Despite widespread resistance, glyphosate remains a valuable tool for controlling both 
herbicide resistant and non-herbicide resistant weeds.  

Potential spray drift management measures being considered include changes to boom length, 
wind speed, droplet size and release height for aerial applications. The Agency is also 
considering restricting applications during temperature inversions. Restrictions during 
temperature inversions may impact the usability of glyphosate products; however, most spray 
drift management measures are not expected to substantially reduce the benefit of glyphosate to 
users.  
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

OFFICE OF CHEMICAL SAFETY AND 
POLLUTION PREVENTION 

MEMORANDUM 

DATE: January 6, 2020 

SUBJECT: Glyphosate: Epidemiology Review of Zhang et al. (2019) and Leon et al. (2019) 
publications for Response to Comments on the Proposed Interim Decision  

PC Code: 417300; 103601; 103603; 103604; 103605; 103607; DP Barcode: D455531 
103608; 103613 
Decision No.: 558081 Registration No.: NA 
Petition No.: NA Regulatory Action: Registration Review 
Risk Assessment Type: NA Case No.: 178 
TXR No.: NA CAS No.: 1071-83-6; 38641-94-0; 70393-85-0; 114370-14-8; 

40465-76-7; 69254-40-6; 34494-04-7; 70901-12-1 
MRID No.: NA 40 CFR: §180.364 

FROM:  David J. Miller, Acting Chief 
Toxicology and Epidemiology Branch 
Health Effects Division (7509P) 

TO: Christine Olinger, Chief 
Risk Assessment Branch I 
Health Effects Division (7509P) 

Glyphosate is currently undergoing Registration Review.  As part of the public comment period on the 
preliminary interim decision (PID) to support Registration Review, open literature studies were identified 
for the Agency’s consideration.  Of these, HED’s RAB I has requested that TEB review and evaluate two 
recent review articles involving meta-analyses that were recently published in the scientific literature in 
2019. These are: 

• Zhang et al. (2019). Exposure to glyphosate-based herbicides and risk for non-Hodgkin 
lymphoma: a meta-analysis and supporting evidence. Mutation Research/Reviews in 
Mutation Research 781:186-206. doi: 10.1016/j.mrrev.2019.02.001. 

• Leon et al. (2019). Pesticide use and risk of non-Hodgkin lymphoid malignancies in 
agricultural cohorts from France, Norway, and the USA: a pooled analysis from the 
AGRICOH consortium. Int J. Epidemiol. 48(5):1519-1535. doi: 10.1093/ije/dyz017. 

Page 1 of 18 



  
 

 

   
 

    
   

  

    

  

 
 

 
  

 
 

 
    

 
   

   
   

   
       

    
 

     
      

     
 

     
   

   
     

  
    

 
    

                                                           
  
      

    
  

    
  

These summary articles, importantly, both incorporate a recent update on glyphosate and non-Hodgkin’s 
Lymphoma (NHL) published as part of the Agricultural Health Study (AHS) (Andreotti, G., Koutros, S., 
Hofmann, J.N., Sandler, D.P., Lubin, J.H., Lynch, C.F., Lerro, C.C., De Roos, A.J., Parks, C.G., 
Alavanja, M.C., Silverman, D.T. 2018. Glyphosate use and cancer incidence in the Agricultural Health 
Study. JNCI: Journal of the National Cancer Institute. doi:10.1093/ jnci/djx233).  This 2018 AHS 
publication was previously reviewed by TEB under separate cover (A. Aldridge, DP Barcode D444727, 
12/12/2017)1. 

This memorandum provides review and comments on the above two referenced summary review articles 
to ensure that these are appropriately considered as part of Registration Review for glyphosate.  The 
memorandum is divided into two parts, the first of which covers Zhang et al. (2019) and the second which 
covers Leon et al. (2019).  

PART I.  Review of Zhang et al. (2019) 

Zhang et al. (2019). Exposure to glyphosate-based herbicides and risk for non-Hodgkin lymphoma: a 
meta-analysis and supporting evidence. Mutation Research/Reviews in Mutation Research. 
https://doi.org/10.1016/j.mrrev.2019.02.001 

This review article summarizes epidemiologic studies published through 20182 on the association 
between exposure to glyphosate and NHL.  The authors conducted meta-analyses for the epidemiological 
studies using an a priori hypothesis that the highest exposures to glyphosate-based herbicides (GBHs) 
will lead to increased risk of NHL in humans. Here, higher exposures corresponded to higher levels, 
longer durations, and sufficient lags/latencies.  Additionally, the article provides a summary of lymphoma 
prevalence in laboratory animals and cites possible mechanisms, including as immunosuppression, 
endocrine disruption, genetic alterations, and oxidative stress. This memorandum considers only the 
epidemiological and meta-analysis content of the Zhang et al (2019) publication and does not review or 
otherwise evaluate the cited putative mechanisms. 

The authors began by conducting their own literature search and identified a total of 909 articles using 
PRISMA guidelines3, with 857 of the articles identified through PubMed and 52 through review of the 
(previously published) US EPA, International Agency for Research on Cancer (IARC), and Joint Meeting 
on Pesticide Residues (JMPR) reviews and reports.  After removing duplicates (n=43) and excluding 850 
studies which were either not relevant (animal, para-occupational, or mechanistic studies) or were 
otherwise inappropriate (generally reports, correspondence, reviews, or documents that did not include 
the exposure or outcome of interest), a total of 16 full-text articles were assessed. Of these 16, a total of 
10 were excluded due to the lack of a risk estimate (n=3), it being an overlapping study (n=6), or 
containing an uncertain NHL diagnosis (n=1), leaving a total of 6 studies to be included in the meta-
analysis. These six studies were the same as the six studies included in the Agency’s evaluation of the 
human carcinogenic potential of glyphosate that was presented to the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA) Scientific Advisory Panel (SAP) in 2016.4 These six articles are listed below: 

1 Review available at https://beta regulations.gov/document/EPA-HQ-OPP-2009-0361-0074 
2 The article does not indicate when the search years began, but indicated the literature search was done initially in 
November 2017 and then updated in March 2018 and then again in August 2018. 
3 D. Moher, A. Liberati, J. Tetzlaf, D.G. Altman, and P. Group. Preferred reporting items for systematic review and 
meta-analysis, the PRISMA Statement, 2009. PLoS Med 6 e10000097. 
4 See https://www.epa.gov/sap/meeting-materials-december-13-16-2016-scientific-advisory-panel 
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(1) McDuffie, H.H., Pahwa, P., McLaughlin, J.R., Spinelli, J.J., Fincham, S., Dosman, J.A., Robson, D., 
Skinnider, L.F., and Choi, N.W. (2001). Non-Hodgkin's lymphoma and specific pesticide exposures in 
men: Cross-Canada study of pesticides and health. Cancer Epidemiol. Biomarkers Prev 10(11): 1155-1163. 

(2) Hardell, L., Eriksson, M., and Nordstrom, M. (2002). Exposure to pesticides as risk factor for non-
Hodgkin's lymphoma and hairy cell leukemia: pooled analysis of two Swedish case-control studies. Leuk 
Lymphoma. 2002 May;43(5):1043-1049. 

(3) De Roos, A.J., Zahm, S.H., Cantor, K.P., Weisenburger, D.D., Holmes, F.F., Burmeister, L.F., and Blair, 
A. (2003). Integrative assessment of multiple pesticides as risk factors for non- Hodgkin's lymphoma 
among men. Occupational and environmental medicine 60(9): 1-9. doi: 10.1136/oem.60.9.e11. 

(4) De Roos, A.J., Blair, A., Rusiecki, J.A., Hoppin, J.A., Svec, M., Dosemeci M., SandlerD.P., Alavanja, 
M.C. (2005). Cancer incidence among glyphosate-exposed pesticide applicators in the Agricultural Health 
Study. Environ Health Perspect 113(1): 49-54. 

(5) Eriksson, M., Hardell, L., Carlberg, M., and Akerman, M. (2008). Pesticide exposure as risk factor for non-
Hodgkin lymphoma including histopathological subgroup analysis. International journal of cancer 
123(7):1657-1663. doi: 10.1002/ijc.23589. 

(6) Orsi, L., Delabre, L., Monnereau, A., Delval, P., Berthou, C., Fenaux, P., Marit, G., Soubeyran, P., Huguet, 
F., Milpied, N., Leporrier, M., Hemon, D., Troussard, X., and Clavel, J. (2009). Occupational exposure to 
pesticides and lymphoid neoplasms among men: results of a French case-control study. Occupational and 
environmental medicine 66(5): 291-298. 

In addition, the Zhang et al. (2019) authors identified a (then) recent publication on the AHS with updated 
cohort data for glyphosate and NHL (Andreotti et al., 2018): 

Andreotti, G., et al. (2018). Glyphosate use and cancer incidence in the Agricultural Health 
Study. JNCI: Journal of the National Cancer Institute 110(5): 509–516. 
doi:10.1093/jnci/djx233 

An earlier AHS publication (De Roos et al., 2005) was considered in the 2016 SAP evaluation and 
followed that AHS cohort from enrollment in 1993-1997 to December 31, 2001. Andreotti et al. (2018) 
provides a (post-2016 SAP) AHS update to this publication with an extended follow-up period through 
2012/2013 and adds a much larger number of cases.  Specifically, the Andreotti et al. (2018) publication 
updates and supersedes the 2005 De Roos AHS publication and adds 11-12 additional years of follow-up 
data and considered over five times as many NHL cases (n=575 rather than n=92).  TEB prepared an 
independent review of this AHS study after the 2016 SAP when this publication appeared summarizing 
the findings (A. Aldridge, DP Barcode D444727, 12/12/2017)5. In addition, Andreotti et al. (2018) was 
also included and addressed in EPA’s Revised Glyphosate Issue Paper: Evaluation of Carcinogenic 
Potential (DP Barcode D444689, TXR# 0057688, 12/12/2017)6 which updated the issue paper presented 
to the FIFRA SAP in 2016. Specifically, the EPA’s Revised Glyphosate Issue Paper addressed comments 
raised by the SAP and incorporated the aforementioned TEB review of Andreotti et al. (2018).  Thus, all 
the data/information summarized and re-interpreted by the Zhang et al. (2019) article have been 
previously considered by EPA. 

5 Review available at https://beta.regulations.gov/document/EPA-HQ-OPP-2009-0361-0074 
6 See https://cfpub.epa.gov/si/si public record Report.cfm?Lab=OPP&dirEntryId=337935 
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The six retained studies retained by the Zhang et al (2019) authors were evaluated, along with the recent 
AHS updated by Andreotti et al (2018), by quality scores using the Newcastle-Ottawa Scale (NOS)7 with 
the two highest scoring studies (7 or 8 points) being the prospective cohort AHS studies (Andreotti et al. 
(2018) and its progenitor study DeRoos et al. (2005)) and Eriksson et al. (2008), a case-control 
study. The remaining studies scored either 6 points or 2 points by the NOS, with this latter low score 
applying only to a case-control study by Orsi et al. (2009). These ratings coincide with the rankings given 
by EPA in our December 2017 Revised Glyphosate Issue Paper, which ranked De Roos et al. (2005) and 
Eriksson et al. (2008) as high quality and the remaining four as moderate quality. 

Zhang et al (2019) concluded based on their current meta-analysis of human epidemiological studies, 
using their a priori hypothesis that those with higher exposures to GBH will show increased risks of 
NHL, that GBH exposure was associated with increased risk of NHL in humans. Using the highest 
cumulative exposures reported, they emphasized in their review article a meta-risk ratio (mRR) of 1.41 
(95% CI: 1.13-1.75) using a fixed effect model which included the most recent (Andreotti, 2018) AHS 
study. They compared this to a mRR estimate of 1.45 (95% CI: 1.11, 1.91) for the fixed effect model 
using the earlier AHS study (DeRoos et al., 2005) study in place of Andreotti (2019). They reported that a 
number of sensitivity analyses performed did not reveal substantively different results and concluded that 
“our current meta-analysis of human epidemiological studies suggests a compelling link between 
exposures to GBHs and increased risk for NHL.” 

TEB Evaluation of Zhang et al (2019) Review 

TEB was asked to provide an evaluation of the epidemiological summary and meta-analysis performed by 
Zhang et al (2019) and to update the prior meta-analysis done for our EPA December 2017 Revised 
Glyphosate Issue Paper.  We do this below in two parts: (i) a commentary on the Zhang et al. (2019) 
review and (ii) a re-analysis/update of the high and moderate quality studies investigating NHL selected 
by EPA previously, substituting the more recent Andreotti et al. (2018) AHS results for the earlier De 
Roos et al (2005) results. 

(i) TEB Commentary on Zhang et al (2019) Review 

As stated above, Zhang et al (2019) performed a meta-analysis of human epidemiological studies to 
evaluate the a priori hypothesis that higher and longer cumulative GBH exposure are likely to yield 
higher NHL risk estimates than lower and shorter exposures. They reported, depending on the model 
used, that exposure to glyphosate is associated with a roughly 40 to 60% increase in the incidence of 
NHL. TEB offers the following points with respect to their analysis: 

• Zhang et al (2019) focused their conclusions on the results from a fixed effect meta-analysis on 
the highest exposure categories presented in each article, including Andreotti et al. (2018). They 
state that the use of the fixed effect inverse variance method assigns weights to each study that 
are directly proportional to the study precision which (they appear to believe) is superior to a 
random effects model where weights are “based on a complex mix of study precision, relative 
risk (RR), and meta-analysis size.” They continue, stating that 

“One benefit of the random effects model is the ability to incorporate between study variance into 
the summary variance estimate and confidence intervals which may help prevent artificially narrow 
confidence intervals resulting from use of the fixed effects model in the presence of between study 
heterogeneity. However, a feature of the random effects model is that study weighting is not directly 

7 G. Wells, B. Shea, D. O’Connell, J. Peterson, V. Welch, M. Losos, P. Tugwell.  The Newcastle-Ottawa Scale 
(NOS) for Assessing the Quality of Non-randomized Studies in Meta-Analysis.  Ottawa Hospital Research Institute. 
Ottawa (ON 2009). Available  March 2016. 
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proportional to study precision, and greater relative weight is given to smaller studies which may 
result in summary estimates that are less conservative than the fixed effects model”  

The use of a fixed effect meta-analysis (instead of random) for this kind of data is unusual and the 
rationale used by the Zhang et al. (2019) authors to justify this use is incorrect. The authors did 
present the results from the correct (random effects) model but indicated in their publication that 
they were not emphasizing them.8 While the results of the random effects model are not 
substantively different from the fixed effects model (they reported a mRR of 1.56 (95% CI: 1.12, 
2.16) using a random effects model incorporating the Andreotti et al (2018) AHS study results), 
the arguments advanced by the Zhang et al. (2019) authors in support of the fixed effect model 
contain methodological and logical flaws.9 The correct meta-analysis method here is a random 
effects analysis (which tends to give wider and more appropriate confidence intervals). 

• The Zhang et al. (2019) authors critiqued Andreotti et al. (2018) for using multiple imputation to 
account for missing data (Andreotti et al. (2018) had a response rate of only about 63% so 37% of 
the data needed to be imputed) which Zhang et al. (2019) describe as an “exposure simulation” 
and provide some technical details about why they have concerns about this.  Multiple imputation 
for missing data is a state-of-the-science practice for dealing with missing data; nevertheless, the 
Zhang et al. (2019) authors correctly point out that Andreotti et al. (2018) should have included 
the outcome information into the process of imputing missing exposure values.  Since the missing 
data of glyphosate exposure of subjects who did not complete the follow-up questionnaire were 
imputed based on the available information for factors that related to pesticide use such as 
demographic, medical history, other farm characteristics, and reported pesticide use at 
enrollment, it would be expected that the impact of failing to include the NHL information would 
not be substantial. Importantly, Andreotti et al. (2018) conducted a number of sensitivity 
analyses that suggest the results of the data analysis of imputed data were reasonable and close to 
that of data analysis which would have resulted using only complete data. For example: for the 
association between glyphosate exposure and NHL, an estimated risk ratio for quartile 4 
(RRQuartile 4) = 0.90 (95% CI=0.63 to 1.27) was obtained from the sensitivity analysis using the 
data of only subjects with complete data vs. an estimated RRQuartile 4 = 0.87 (95% CI=0.64 to 1.20) 
from the analysis where the missing data were imputed.10 Given these minor differences, TEB 
believes that the Andreotti et al. (2018) analysis is adequate and represents a sufficiently reliable 
risk ratio (RR) for incorporation into a meta-analysis. 

• Zhang et al (2019) also correctly pointed out another difference between the earlier De Roos et al. 
(2005) AHS study and the updated Andreotti et al. (2018) AHS study with respect to the 
reference group selected. Specifically, the De Roos et al. (2005) article selected the lowest 
quartile as the reference group while the later Andreotti et al. (2018) article selected the 
unexposed as the reference group.  Both studies appeared to show differences between the groups 

8 Zhang et al. (2019) reported mRR of 1.56 (95% CI: 1.12, 2.16) using a random effects model and the Andreotti et al (2018) data 
in addition to the fixed mRR estimate of 1.45 (95% CI: 1.11, 1.91) using the earlier AHS study (DeRoos, 2005) study in place of 
Andreotti (2019). 
9 See, e.g., various sections in Borenstein, Michael. Common Mistakes in Meta-analysis and How to Avoid Them. (Biostat, Inc: 
Englewood, NJ) 2019.  e.g., §8.5 p. 59-63) and Borenstein, M. Larry V. Hedges, Julian P.T. Higgins, and Hannah R. Rothstein. 
Introduction to Meta-Analysis (John Wiley and Sons: London) 2008. See also Borenstein, M. Larry V. Hedges, Julian P.T. 
Higgins, and Hannah R. Rothstein. 2010. A basic introduction to fixed effect and random effects models for meta-analysis. Res. 
Syn. Meth. 1:97-111. 
10 RRQuartile 4 = 0.90 (95% CI: 0.63,1.27) is listed on page 4 of the publication.  RRQuartile 4 = 0.87 (95% CI: 0.64, 1.20) is listed in 
Table 2 of the publication. 
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that used glyphosate and those that did not11 which could mean that the potential exists for 
residual confounding12. It is not clear why Andreotti et al. (2018) did not use the lowest exposed 
quartile as the reference group, at least as part of a sensitivity analysis, and this appears to be a 
legitimate critique by Zhang et al (2019). Nevertheless, the (statistically significant) baseline 
differences between the exposed and unexposed do not appear to be substantive and, in any case, 
were adjusted for in the Poisson regressions that were performed by both (originally) De Roos et 
al. (2005) and (subsequently) by Andreotti et al. (2018). 

The authors stated that their analyses differ from several earlier meta-analyses by focusing on an 
a priori hypothesis targeting biologically-relevant exposure magnitude and including newly 
updated AHS information from Andreotti et al (2018). More specifically, the Zhang et al (2019) 
authors elected with their a priori hypothesis to focus on the effect sizes which were associated 
with and characteristic of high-end exposures to GBHs (where “high” was defined as of greater 
intensity/magnitude, of longer duration, or of some cumulative combination of the two). For at 
least Andreotti et al. (2018) -- the largest study and of the highest quality -- this hypothesis does 
not appear to be supported by initial examination of categorized exposures since there are not 
statistically significant results, no trend is observed (nor monotonicity), and the confidence 
interval (CI) around each effect size estimate by categorized exposure overlap considerably. In 
other words, there is no readily apparent indication of a trend toward higher odds ratios with 
higher exposures in Andreotti et al (2018) so there appears to be little evidence supporting the 
authors’ stated a priori hypothesis.  The table below is an excerpt from Andreotti et al. (2018) 
and it was the RR and its associated 95% CI of 1.12 (95% CI: 0.83, 1.51) from quartile 4 (Q4) 
and the 20-year lag that was used by the Zhang et al. (2019) authors as part of their meta-analysis 
(because this reflects the category with the highest exposure/longest lag (Q4, 20-y lag) and thus 
most likely to display the largest RR if there was indeed an association). 

11 Specifically, De Roos et al. (2005) state that “We compared certain baseline characteristics among the three types of pesticide 
applicators… [and ]… the purpose of the comparison  was to identify potential confounders of the glyphosate exposure-disease 
associations for the various analyses we conducted. Differences between the exposure groups were tested using the chi-square 
statistics and associated p-values.” They continue, indicating that “significant differences (p<0.05) existed between never 
exposed and lowest exposed subjects for all of the [baseline] characteristics in Table 1. Lowest- and higher- exposures subjects 
(p<0.05) also differed on several factors, the most notable being that higher -exposed subjects were more likely to be commercial 
applicators, to have consumed greater amounts of alcohol in the past year, and to have used other specific pesticides.  However, 
lowest- and higher-exposed subjects were similar to each other (p>0.05) in characteristics including smoking and family history 
of cancer in a first degree relative.  In addition, lowest and higher- exposed subjects were more similar to each other than to their 
never-exposed counterparts (by qualitative comparison of percentages only) in factors including NC residence, education beyond 
high school, and use of other pesticides. Because of relative similarities between lowest- and higher-exposed in factors associated 
with socioeconomic status and other exposures, we decided to conduct some analyses using lowest-exposed rather than never-
exposed applicators as the reference group, in order to avoid residual confounding by unmeasured covariates.”. 
12 Specifically, if there are systematic differences in observed variables between farmers/applicators that use glyphosate vs. those 
that don’t, these can be adjusted for (i.e., accounted or corrected for) in the statistical modeling.  Nevertheless, such differences in 
observed characteristics between users and non-users of glyphosate may be symptomatic of other (unmeasured) systematic 
/characteristic differences that aren’t measured in the study.  To the extent that these might affect exposure or disease 
probabilities, such differences would be ‘hidden’ from the analysis and be unable to be adjusted for by the analysis and 
potentially lead to incorrect inferences.  Hence, if there are differences between unexposed (e.g., non-users) and exposed (e.g., 
users) individuals, it can be desirable to use the lowest category of exposure (as opposed to the unexposed) as the reference 
category. 
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Table 3. Cancer incidence in relation to lagged intensity weighted lifetime days of glyphosate use in the Agricultural Health Study 

5-y lag 20-y lag 

Cancer sites' Glyphosate uset No. of cases RR(95% CI)* Pcrend* No. of cases RR(95% CI)* Prn,ndi 

Non-Hodgkin lymphoma 
None 150 1.00 (reference) 354 1.00 (re ference) 

Ql 113 0.92 (0.66 to 1.28) 63 1.22 (0.91 to 1.64) 
Q2 92 0.79 (0 .5 9 to 1. 06) 55 1.15 (0.86 to 1.55) 
Q3 119 1.03 (0.75 to 1.41) 48 0.98 (0.71 to 1.36) 
Q4 101 0.87 (0.64 to 1.17) .76 55 1.12 (0.83 to 1.51) .62 

_____________________ 

Excerpt copied directly from p. 514 of Andreotti et al (2018) 

It seems apparent from the above excerpt, however, that (i) there is no suggestion of a trend toward higher 
RRs at higher exposures (ptrend=0.62), with the Q4 value in fact being only the third highest of the four 
quartiles value (i.e., one up from the bottom); (ii) none of the RRs associated with any of the quartiles is 
significant or appear to come close to it; and (iii) all the RRs seem roughly similar at the null RR≅1. 
Given that, it doesn’t appear that extracting only the Q4 value from the RRs here and choosing to move 
forward with only that selection is necessarily well-supported or justified, particularly since this 
considerably lowers the sample size (by about two-fold for this 20 year lag and eight-fold compared to an 
ever/never analysis). This is of particular importance because Andreotti et al. (2018) is a prospective 
cohort study that is the highest-quality of all the studies selected for meta-analysis. Thus, it seems there 
is little justification for any a priori hypothesis that there is a dose-response phenomenon with higher 
doses (exposures) leading to increased risks of NHL here and that there is no clear rationale for Zhang et 
al. (2019) to choose to use only a small subset of the Andreotti et al (2018) data for their meta-analysis.13 

13 The subset – as indicated in the text- - was the Q4/20 y lag subset which represents the “high end” exposure to GBHs offered 
Andreotti et al. (2018) and this RR of 1.12 (95% CI: 0.83, 1.51) was used by Zhang et al. (2018) in place of the earlier De Roos 
at al. (2005) ever-never estimate of 1.10 (95% CI: 0.7, 1.9). Separate high-end estimates were also provided by Eriksson et al 
(2008) and McDuffie et al. (2001) representing >10 days/yr. (vs.≤10 days/ yr.) and   > 2 days/yr. vs. (vs.≤2 days/yr.), 
respectively; Zhang et al. (2018) similarly used the high end estimates of 2.36 (95% CI: 1.04, 5.37) and 2.12 (95% CI: 1.20, 
3.73), respectively, from these two studies in place of those studies’ ever/never estimates.   TEB notes two things regarding this 
substitution:  

1) the Eriksson et al. (2008)-substituted value of 2.36 (95% CI: 1.04, 5.37) from their Table II was based on 
only 17 cases and 9 controls and was an unadjusted effect size because no adjusted effect sizes were provided 
in the article for the >10 days high end exposure estimate. Table VII in Eriksson et al (2008) suggests that 
adjustment for age, sex and year of diagnosis/enrolment would bring about a meaningful decrease in the odds 
ratio for glyphosate had that statistical adjustment been made; this in turn suggests that the > 10 days/yr odds 
ratio from Ericksson et al (2008) used by Zhang et al. (2018) likely over-estimated any true relationship. 

2) McDuffie et al. (2001) reports an odds ratio of 1.00 (95% CI: 1.63, 1.57) and 2.12 (95% CI: 1.20,3.73) for 
>0 to ≤2 days/yr and >2 days/yr., respectively. Zhang et al uses the odd ratio 2.12 (95% CI: 1.20,3.73) 
representing the high end (>2 days/yr) exposure estimate in place of the 1.20 (95% CI: 0.83, 1.74) odds ratio 
value associated with the ever/never estimate. Due to recall bias in case-control studies and its tendency to 
introduce differential misclassification away from the null, this estimate of 2.12 (95% CI: 1.20,3.73) for the 
odds ratio is likely to overestimate the true relationship. Support for this is provided in McDuffie et al. (2001) 
Table 5 wherein it can be seen that substantially higher odds ratios are seen for all nine odds ratios in that 
table associated with higher end days/yr. exposures.  For example, there is no reasonable expectation of any 
relationship between application of sulfur and NHL, yet Table 5 in McDuffie et al. (2001) suggests that 
applying sulfur ≥ 1 day per year (vs. 0 days per year) more than doubles the risk of NHL (OR=2.12 (95% CI: 
1.20, 3.73). Similar increases are seen for 2,4-D, mecoprop, dicamba, malathion, DDT, captan, and carbon 
tetrachloride.  These are all likely reflective of recall bias, or the tendency of cases (here NHL) to mistakenly 
overestimate exposures and would consequently lead to odds ratios that likely overestimate true effect sizes. 
Thus, Zhang et al.’s substitution of the McDuffie et al (2001) odds ratio of 2.12 (95% CI: 1.20,3.73) for 
glyphosate application of >2 d/yr is likely to overestimate any potential true effect. 

Page 7 of 18 

https://1.20,3.73
https://1.20,3.73
https://1.20,3.73
https://1.20,3.73
https://ptrend=0.62


As stated earlier, one of the consequences of this choice is that only a small propo1tion of the results from 
the largest, most comprehensive, and best designed study among all those examined gets used 
(specifically, only the 55 exposed cases in Q4 of the 20 year lag analysis vs. 440 exposed cases in all the 
quart iles for an ever-use analysis). In fact, there is greater justification for combining Ql-Q4 from the 20-
year lag analysis into a single 20 year lagged ever/never catego1y for a meta-analysis. Using a fixed 
effect (aka "common effect") inverse variance meta-analysis a RR close to the null value of 1 (RR= 1.12; 
95% CI= 0.96, 1.30) would be obtained that is not statistically significant (p-value =0.14), as shown in 
Figure 1: 

Figure 1 
Common Effect Inverse Variance Analysis of 20-year Lag Data from Andreotti et al. (2018) 

exp(9) Weight 
Study with 95% Cl (%) 

Quartile 1 

Quartile 2 

Quartile 3 

Quartile 4 

Overall 
Test of 9 = 0: z = 1.48, p = 0.14 

- +---'-+tt---1.22 [ 0.91 , 1.64] 26.39 

1.15(0.86, 1.54] 26.38 

0.98(0.71 , 1.36] 21 .67 

1.12(0.83, 1.51] 25.56 

1.12(0.96, 1.30] 

0.71 1.64 

Common-effect inverse-variance model 
notes: 
1. Cl may differ slightly from that reported in original study due to rounding 
2. a= ln(Rate Ratio) 

(ii) CEB Update of Revised Estimate: 

The EPA's December 201 7 Revised Glyphosate Issue Paper used single summary measures (i.e., 
ever/never effect sizes) from the 01iginal six NHL studies identified. The results from Andreotti et al. 
(2018), which was published online at the time, were not incmporated into the EPA analysis at that time. 
The meta-estimate of 1.27 (95% CI: 1.01, 1.59) based on this analysis was statistically significant, with 
the lower limit of the 95% CI just slightly over 1. Figure 2 is the forest plot displaying the meta-analysis 
results excerpted from the December 201 7 EPA Revised Glyphosate Issue Paper. 

Page 8 of 18 



Figure 2. Forest Plot and Meta-analysis for NHL from EPA's December 2017 

Revised Glyphosate Issue Paper 

% 

Study ES(95%CI) Weight 

De Roos et al (2003) 1.60 (0.90, 2.80) 16.22 

De Roos et al (2005) 1.10 (0.70, 1.90) 20.95lt-
I 

Enksson et al. (2008) 1.51 (0.77, 2.94) 11.64 

Hardel et al (2002) 1.85 (O.SS, 6.20) 3.S6 
I 

.L 
l,lcOulle et al. {2001) 1.20 (0.83, 1.74) 38.12 

Orsiet al. (2009) 1.00 (O.S0, 2.20) 9.S2 

Overal 0-squared • 0.0%, p • 0.839) 12 7 (1.01, 1.59) 100.00 

IIOTE: Weights are tom random effects anal)$is 

.2 .s 1 2 3 S 10 

The Andreotti et al. (2018) AHS study updated the De Roos et al (2005) AHS study to include ( as 
indicated above) more recent AHS data: this added 11-12 additional years of follow-up data to De Roos et 
al (2005) and increased by five-fold the number ofNHL cases (n=575 rather than n=92) 14. TEB has been 
requested to update its previous meta-analysis (illustrated in Figure 2 above from the EPA Revised 
Glyphosate Issue Paper) by replacing the earlier AHS data from DeRoos et al (2005) with the updated 
AHS data from Andreotti et al (2018). 

Unlike De Roos et al (2005) and the other five studies included in the previous EPA meta-analysis, 
Andreotti et al. (2018) provided risk estimates by exposure quartile and did not repo1t risk estimates on 
an ever/never basis as did the earlier De Roos et al. (2005) study and other publications. 15 In order to 
incorporate the Andreotti et al. (2018) data into the meta -analysis, the ever/never risk estimates were 

14 HED prepared an independent review ofthis AHS study after the 2016 SAP (A. Aldridge, DP Barcode D444727, 12/12/2017). 
See https://beta.re1tulations. gov/document/EP A-HO-OPP-2009-03 61-007 4. 
15 This may be because the Andreotti et al. (20 18) exposed counts were larger than the other studies and thus the authors were 
able to break this out on a quartile basis. NHL counts for Ql through Q4 in Andreotti et al. (2018) were 102, 93, 106, and 103, 
respectively. 
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calculated from the data expressed in exposure qua1tiles by Andreotti et al (2018). Specifically, this was 
done using a fixed effect (aka "common effect") meta-analysis technique which is approp1iate when 
attempting to combine effect size estimates from a single study. 16 The resulting estimate for Andreotti et 
al. (2018) on a comparable ever/never basis is a rate ratio (RR) of 0.85 (95% CI: 0.73 , 1.00) as illustrated 
below in Figure 3. 

Figure 3 
Ever-Never Re-analysis of Andreotti et al. (2018) Using Common Effect Inverse Variance Method 

exp(9) Weight 
Study with 95% Cl (%) 

-Quartile 1 ------ --1---- 0.83[0.59) 1.17] 20.70 
Quartile 2 0.83[0.61 , 1.12] 26.94 

Quartile 3 ------il-.+--1---- 0.88 [ 0.65, 1.19] 27.19 

Quartile 4 ------l...+---+--- 0.87 [0.64) 1.19] 25.17 

0.85 [ 0.73, 1.00] 

Test of 9 =0: z =-1 .97, p = 0.05 

Overall 

0.59 1.19 

Common-effect inverse-variance model 
notes: 
1. Cls may Cliffer slightly from hat reporteel in original stuely Clue to rouneling 
2. 8 = ln(Rate Ratio} 

Using this updated Iisk estimate and substituting out the (earlier) AHS 1isk estimate from De Roos et al. 
(2005) of OR= 1.1 (95% CI: 0. 7, 1.9) produces the following set ofeffect sizes for use in a new meta
analysis that incorporates the newest (updated) AHS NHL study results from Andreotti et al (2018). 

Study 
Risk Estimate 
(OR or RR) 

Lower bound ofCI Upper bound ofCI 

De Roos et al. (2003) 1.60 0.90 2.80 

Andreotti et al. (20 l 8)1 0.85 0.73 1.00 

Eriksson et al. (2008) 1.51 0.77 2.94 

Hardell et al. (2002) 1.85 0.55 6.20 

McDuffie et al. (2001) 1.20 0.83 1.74 

Orsi et al. (2009) 1.00 0.50 2.20 

•Andreotti et al (2018) substitutes for the earlier De Roos et al. (2005) estimates of 1.1 (95% CI: 0.7, 
1.9) 

For this type of analysis, a fixed effect model~ appropriate. See, e.g., various sections in Borenstein, Michael. Common 
Mistakes in Meta-analysis and How to Avoid Them. (Biostat, Inc: Englewood, NJ) 2019 and Borenstein, M. Lany V. Hedges, 
Julian P.T. Higgins, and Hannah R. Rothstein. Introduction to Meta-Analysis (John Wiley and Sons: London) 2008. 
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Using these data to update the meta-analysis that was originally pe1fo1med for the December 201 7 EPA 
Revised Glyphosate Issue Paper produces the following forest plot in Figure 4 with a meta-estimate of the 
effect size of 1.14 (95% CI: 0.87, 1.50). 

Figure 4 
Updated EPA Meta-analysis Incorporating Andreotti et al. (2018) 

Effect Size Weight 
Study with 95% CI (%) 

De Roos et al. (2003) 1.60 [ 0.91, 2.82) 14.79 

Andreotti et al. (2018) 0.85 [ 0.73, 0.99) 35.36 

Er ksson et al. (2008) 1.51 [ 0. 77, 2.95) 11.85 

Hardell et al. (2002) 1.85 [ o.55, 6.21 I 4.57 

McDuffie et al. (2001 ) 1.20 [ 0.83, 1.7 4) 23.19 

Orsi et al. (2009) 1.00 [ 0.48, 2.10] 10.25 

Overall 1.14 [ 0.87, 1.50] 

Heterogeneity: r2= 0.05, 12 = 48.45%, H2 = 1.94 

Test of 8,= 8;: 0(5) = 9.70, p = 0.08 

Test of 8 = O: z = 0.94, p = 0.35 

1/2 2 4 

Random-effects DerSimonian-Laird model 
notes: 
1. C ls may differ slightly from that reported in original study due to rounding 
2. e= ln(Effect Size) 

As expected, the larger sample size and tighter 95% CI from Andreotti et al. (2018) increased the weight 
of the AHS coho1t study to 35.36% (from 20.95% when using the smaller De Roos et al (2005) study). 
The authors of the Zhang et al (2019) review a1ticle did not perfo1m this ever-never meta-analysis 
presumably because Andreotti et al. (2018) repo1ted estimates by qua1tile and did not provide the 
ever/never estimates present in and comparable to the original six studies. This updated meta-estimate of 
1.14 (95% CI: 0.87, 1.50) compares to EPA's earlier (December 2017) estimate of 1.27 (95% CI: 1.01, 
1.59) when the AHS data from De Roos (2005) was included. Therefore, inco1poration of the study 
results from Andreotti et al (2018) yielded a smaller effect size, which is no longer statistically 
significant. 

Finally, there has been some interest in the past in pe1forming these analyses after separating the high 
and moderate quality studies and seeing how they compare. Per the Revised Glyphosate Issue Paper, the 
following quality ratings were assigned: 

Study Quality Ranking 

De Roos et al. (2003) Moderate 

De Roos et al. (2005) High 

Eriksson et al. (2008) High 

Hardell et al. (2002) Moderate 

McDuffie et al. (2001) Moderate 

Orsi et al. (2009) Moderate 
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These are the same ratings assigned (independently) by the Zhang et al. (2019) study authors. 
Substituting the newer (and similarly high ranked) Andreotti et al. (2018) study for the earlier De Roos et 
al. (2005) high-ranked AHS study produces the following forest plot/meta-analysis (Figure 5): 

Figure 5 
Updated EPA Meta-analysis Incorporating Andreotti et al. (2018), by Quality Rating 

Effect Size Weight 

Study with 95% Cl (%) 

High Quality 

Andreotti et al. (2018) o.85 Ion, o.99) 35.36 

Eriksson et al. (2008) 1.51 I011, 2.95) 11.85 
2 2Heterogeneity: 1 = 0.10, 1 = 62.67%, H2= 2.68 1.03 ( 0.61, 175) 

Test of 8;= 8;: Q(1) = 2.68, p = 0.10 

Moderate Quality 

De Roos et al. (2003) 1.60 Io.91, 2.821 14.79 

Hardell et al. (2002) ---- 1.85 Io.55, 6.21) 4.57 

McDuffie et al. (2001) 1.20 ( 0.83, 1.74) 23.19 

Orsi et al. (2009) 1.00 I0.48, 2.101 10.25 
2 2Heterogeneity: 1 = 0.00, 1 = 0.00%, H2 = 1.00 1.28 Io.97, 1.69) 

Test of 8;= 8;: Q(3) = 1.49, p = 0.68 

Overall 1.14 Io.87, 1.50) 
2 2Heterogeneity: 1 = 0.05, 1 =48.45%, H2= 1.94 

Test of 8;= 8;: Q(5) = 9.70, p = 0.08 

Test of group differences: Q0(1) = 0.52, p = 0.47 

1/2 2 4 

Random-effects DerSimonian-Laird model 
notes: 
1.C I may differ sJ'9htty from that reported in original study due to rounding 
2. 8 = ln(Effect Size) 

As can be seen, the two high-ranked studies also produce a non-statistically significant meta-estimate of 
1.03 (95% CI: 0.61 , 1.75) and the four moderately ranked studies produce a similarly non-significant 
meta-estimate of 1.28 (95% CI: 0.97, 1.69) for the effect size. As expected, the overall meta-estimate of 
1.14 in Figure 5 and its confidence inte1val are the same as shown earlier in Figure 4. 

Summary and Conclusions for Zhang et al (2019): 

Overall, HED does not believe Zhang et al. (2019) used approp1iate methods to pe1fo1m their meta.
analyses. The supplemental analyses presented here indicates that lower and non-statistically significant 
meta-estimates would be obtained if the Andreotti et al. (2018) study is more properly inco1porated into 
the meta-analysis done previously and appearing in the EPA 2017 Revised Glyphosate Issue. 
Specifically, the Andreotti (2018)-updated meta-estimate is 1.14 (95% CI: 0.87, 1.50) and is no longer 
statistically significant. This meta-analysis represents an update to the one appearing in the December 
2017 EPA Revised Glyphosate Issue Paper in which a statistically significant meta-estimate of the effect 
size of 1.27 (95% CI: 1.01, 1.59) was repo1ted. As expected in the updated random effect meta-analysis 
presented here, the larger sample size and tighter confidence inte1val in Andreotti (2018) means that the 
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weight of this AHS study increases to 35.36% (from 20.95% when the earlier – and smaller - DeRoos 
(2005) AHS study was used in a similar random effects analysis). The Zhang et al. (2019) authors did not 
perform this analysis because Andreotti et al. (2018) did not include an ever/never estimate in their AHS 
update but instead provided estimates by quartile (and also by lagged quartile). The analysis presented 
here by EPA in the memorandum used a fixed effect (aka “common effect”) inverse variance model to 
combine the Andreotti-generated quartile-based estimates and create an ever-never estimate. 

The Zhang et al. (2019) authors conducted their own literature search and used the same six studies that 
EPA used in its evaluation. Two studies were from the U.S., one was from Canada, two studies were 
from Sweden, and one study was from France. One of these was a prospective cohort study, with the 
remainder being case-control. Quality scorings of these studies were performed by Zhang et al. (2019) 
based on the Newcastle-Ottawa Scale (NOS) with the two highest scoring studies (7 or 8 points) being 
Andreotti et al. (2018)/DeRoos (2005), the prospective AHS studies, and Ericksson, a case control 
study. The remaining studies scored either 6 points or 2 points by the NOS, with this latter low score 
applying only to Orsi et al. (2009). These ratings match the rankings given by EPA in its 2017 Revised 
Glyphosate Report which ranked DeRoos et al. (2005) and Ericksson et al. (2008) as high and the 
remainder moderate. 

Further regarding the Zhang et al. (2019) publication, the authors state that this study differs from several 
earlier meta-analyses by focusing on an a priori hypothesis targeting biologically-relevant exposure 
magnitude (using only the risk estimate of the highest exposure and the longest duration of exposure 
group) and including newly updated AHS information from Andreotti et al (2018). This hypothesis does 
not appear to be well supported by initial looks at the Andreotti et al. (2018)-categorized 20 year lag rate 
ratio estimates since there are no statistically significant results, no trend in rate ratios (nor monotonicity), 
and the confidence intervals around each categorized exposure overlap considerably and cover the null 
value of 1 for all exposure quartiles. In addition, the authors focused on the results from a fixed effect 
meta-analysis performed on the effect sizes estimated for highest exposure categories. The use of a fixed 
effect meta-analyses (instead of random effects) for this kind of data is incorrect. The authors did, 
nevertheless, perform a random effects analysis and present these results but indicated that they did not 
emphasize them. 

In summary, the a priori hypothesis that higher/longer exposures produce larger effect sizes advanced by 
Zhang et al. (2019) in their analysis does not appear to be supported by the new AHS data from Andreotti 
et al. (2018) which is the largest, best-designed high quality study examined.  EPA has used this 
Andreotti et al. (2018) AHS data to update its December 2017 meta-analysis by replacing the De Roos et 
al. (2005) AHS results and revised/updated our meta-estimate to a non-statistically significant 1.14 (95% 
CI: 0.87, 1.50). This revised estimate incorporates the most recent AHS data from Andreotti et al. (2018) 
and does not impact the conclusions presented in the EPA Revised Glyphosate Issue Paper which 
concludes that the strongest support based on the weight-of-evidence is for glyphosate being categorized 
as “not likely to be carcinogenic to humans”. 

PART II.  EPA Review of Leon et al. (2019) 

Leon et al. (2019) published a summary review/meta-analysis investigating pesticide use and the risk of 
NHL in cohorts from France (Agriculture and Cancer, AGRICAN), Norway (Cancer in the Norwegian 
Agricultural Population, CNAP) and the USA (AHS) as part of the international AGRICOH consortium 
(see https://agricoh.iarc.fr). The Leon et al. authors used data from these three large cohort studies to 
explore the relationship between the use of selected pesticide chemical groups as well as various 
individual pesticide chemicals -- including glyphosate -- and the risk of NHL overall and four major NHL 
subtypes; this was done in a combined population of nearly 320,0000 farmers and farmworkers totaling 
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3.5 million person-years of exposure. The four major NHL subtypes investigated were: (i) Chronic 
lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL); (ii) diffuse large B-cell lymphoma 
(DLBC); (iii) follicular lymphoma (FL); and (iv) multiple myeloma/plasma-cell leukemia (MM). More 
specifically, the French AGRICAN study component enrolled 181,747 men in 2005-2007 who met 
various inclusion criteria including being (i) ≥ 18 y.o.; (ii) affiliated with the national health insurance 
system of agricultural workers; and (iii) residing in 2005 in one of 11 departments in France covered by 
population-based cancer registries. The cohort investigated here consisted of active and retired farm 
owners and farm workers. Members were enrolled after returning self-administered questionnaires that 
covered historical use information on 13 crops and 5 animal species (first and last year of production) and 
performance of pesticide treatment tasks (first and last year performed, per crop or animal species). For 
this study, AGRICAN cohort members were linked with cancer and mortality registries and the French 
National Death Index through December 2009. The Norwegian CNAP study considered owners and 
non-owners using a farm (“farm holders) and their families that were included in at least one of five 
national agricultural and horticultural censuses performed during 1969, 1974, 1979, 1985, and 1989 by 
Statistics Norway (n=147,134). The US AHS study has been described previously; briefly, it consisted of 
52,394 private pesticide applicators (farmers) and 4916 commercial pesticide applicators registered to 
apply restricted use pesticides in Iowa and North Carolina.  Members of the AHS cohort were enrolled 
during 1993-97 and completed questionnaires on agricultural practices, crops, and livestock and the use of 
more than 50 individual pesticide active ingredients, including glyphosate. Applicators completed a 
second questionnaire approximately five years later that provided details on pesticide use since 
enrollment.  Cohort members have been routinely and regularly linked to the Iowa and North Carolina 
cancer and mortality registries and the National Death Index through 31 December 2011 for Iowa 
participants and 31 December 2010 for North Carolina participants. The summary review/meta-analysis 
performed here by the Leon et al. (2019) study authors considered only farmers (and not commercial 
applicators) from the US AHS.  After additional adjustments17 , a total of n= 127,282, 137,821, and 
51,167 individuals were available for use from the AGRICAN, CNAP, and AHS studies, respectively. 
Combined, this represents 316,270 individuals and 3,574,815 person-years of follow-up from January 
1993 through December 2011, with a median follow-up period of 16 years.  During this follow-up a total 
of 2545 first incident NHL cases were observed (to include both Hodgkins lymphoma and NHL) of which 
95.4% were NHL with a median age at diagnosis of 69 years. AGRICAN, CNAP, and AHS contributed 
18.1%, 61.6%, and 20.3% of cases to this analysis, respectively. 

Study population demographic and other characteristics differed by cohort: for example, AHS cohort 
members at the start of follow-up were younger than those in CNAP and AGRICAN (median age of 46 
years in AHS vs. 51 and 67 years for CNAP and AGRICAN respectively). Half of the AGRICAN cohort 
consisted of retired farm owners or workers and 44% were female compared with 16% in CNAP and 3% 
in AHS. Nearly all AHS cohort members (99%) used pesticides (in general, not specifically glyphosate) 
while only 68% and 63%, respectively did in AGRICAN and CNAP, and of the combined cohort, 63% 
were classified as ever having been exposed to at least one of the investigated pesticides. Glyphosate in 
particular was classified as used by 36%, 38%, and 83% of the farmers or farmworkers in the AGRICAN, 
CNAP, and AHS study cohort populations, respectively.  

For the AGRICAN and CNAP studies, data were crossed with country-specific crop-exposure matrices 
(CEMs) to estimate ever-use of glyphosate and represent potential use while for AHS cohort members, 
self-reported ever-application was used to assess exposure. For AGRICAN, the French PESTIMAT 
matrix was used to obtain historical use information which incorporated information on the first and last 
year in which glyphosate was authorized and recommended for use in France on a given crop; potential 

17 Additional adjustments included accounting for emigration or loss to follow-up, prevalent cancer at the start of 
cancer follow-up, or for being nonfarmers (for AGRICAN), dying before the start of cancer follow-up (for CNAP), 
and being commercial applicators (for AHS). 
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exposure in the French AGRICAN was assumed if an individual cultivated a given crop, marked the 
study questionnaire as having treated the crop with (any) pesticide, and glyphosate was authorized and 
recommended for use in a given year. In CNAP, matrices were constructed considering in part the first 
and last year in Norway that glyphosate was authorized for use on each of the selected crops. The French 
and Norwegian CEMs extended from 1950 until the last year of cancer follow-up. Potential exposure to 
glyphosate in the Norwegian CNAP was assumed if a farm holder reported cultivating a given crop, 
owned spraying equipment or spent money on pesticides, and glyphosate was sold in Norway and 
registered for use on the crop in a given year. As stated before, the AHS cohort members self-reported use 
of glyphosate and thus no CEM or assumptions regarding potential exposure were needed. 

Cox proportional hazards (PH) analysis was done separately for each of the three study cohorts and used 
to estimate both fully-adjusted and minimally-adjusted hazard ratios (HRs) and their 95% CIs for incident 
NHL for ever-use of glyphosate assuming time-independence of covariates.  The endpoint was the first 
incident NHL during follow-up, with follow-up beginning on 01 January 1993 corresponding to the date 
of enrollment for AGRICAN and AHS and (also) 01 January 1993 for CNAP, the earliest year of follow 
up in the AHS.  Follow-up time for the PH assessment was calculated from the start of follow up to the 
first date of any of the following: (i) first incident cancer (except non- melanoma skin cancer); loss to 
follow-up or migration out of the cancer registry area; (iii) death: or (v) end of follow-up. Multiple 
imputation was used for missing data in AGRICAN and AHS for crop, pesticide treatment task, period of 
production and period of pesticide treatment task for the former survey and for pesticides applied for the 
latter; no imputation was required for CNAP since exposure data were derived from compulsory 
agricultural censuses and the information from farm-holders was thus complete. The reference category 
for the PH analysis consisted of individuals classified as never exposed to glyphosate. All models initially 
used age at the date of censoring as the time scale and were adjusted for sex and animal production.  For 
AGRICAN, additional covariates included retirement status while for AHS this included state of 
residence (either Iowa or North Carolina). Subsequently, fully adjusted models were separately 
constructed for each study cohort. For AGRICAN, adjustment for the number of crops personally treated 
with pesticides was added as an ordinal variable to approximate increasing opportunity for pesticide 
exposure. For CNAP, adjustment for pesticide was used instead since similar information was not 
available. For CNAP and AHS, adjustment was made using a cohort-specific set of active ingredients. 

PH models were run first individually for each cohort, with the resulting estimates combined using 
random effects meta-analysis based on the adjusted results from the three international cohorts.  The 
authors reported no observed association between ever use of glyphosate and NHL (HR=0.95 (95% CI: 
0.77,1.18), n=1131 exposed cases) with some evidence of heterogeneity among cohorts (I2=57%, pheterog = 
0.10). 

The authors also investigated four NHL subtypes associated with glyphosate and only one – DLBCL at a 
mHR of 1.36 –was elevated (although not significantly (95% CI: 1.00, 1.85), with n=221). as follows: 

• Chronic lymphocytic leukemia/small lymphocytic leukemia (CLL/SLL): HR=0.92 (95% CI: 
0.69, 1.24), n= 252; 

• Diffuse large β-cell lymphoma (DLBCL): HR=1.36 (95% CI: 1.00, 1.85), n= 22118,19; 

18 The Leon et al (2019) authors state that there was no evidence of heterogeneity among the three cohorts for DLBCL, that 
cohort-specific CIs were wide, and only the CNAP cohort --accounting for 45% of exposed cases – excluded the null value. 
Adjusting the CNAP value for ever use of other pesticides (linuron, aldicarb, mancozeb, DDT, lindane, and deltamethrin), the 
authors state, generated a fully-adjusted HR of ever-use of glyphosate of 1.67 (95% CI: 1.05, 2.65), higher than the minimally 
adjusted estimate of 1.26 (95% CI; 0.97-1.65) which was driven primarily by adjustment for animal production and DDT use. 
19 For DLBCL, Andreotti et al. (2018) reported ever-never RRs by quartile ranging from 0.94 to 1.13 (n=22-30), and none being 
statistically significant and a p-for- trend-value of 0.83. The ever-never HR value reported here by Leon et al. (2019) for DLBCL 
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• Follicular lymphoma (FL): HR=0.79 (95% CI: 0.52, 1.21), n= 105; and 
• Multiple Myeloma/plasma-cell leukemia (MM): HR=0.87 (95% CI: 0.66, 1.15), n=240. 

Considered individually, only the Norwegian CNAP study excluded the null value for the DLBCL NHL 
subtype with HR=1.67 (95% CI: 1.05, 2.65) based on 100 cases, with the AHS showing a HR for DLBCL 
of 1.2 (95% CI: 0.72, 1.98) based on 93 exposed cases and the AGRICAN study showing a HR of 1.06 
(95% CI: 0.51, 2.19) with 28 cases. 

Summary and Conclusions for Leon et al. (2019): 

The Leon et al. (2019) review article used data from three international cohorts – the French AGRICAN 
study, the Norwegian CNAP study and the US AHS study -- to investigate the putative relationship 
between a number of pesticides, including glyphosate, and NHL; this was performed for both NHL 
overall (total) and by NHL broken down into four major subtypes.  The study harmonized available 
exposure data from the three independent agricultural cohorts, thereby increasing the numbers of NHL 
cases (and exposed cases, particularly) which increases the ability of the combined study to detect 
associations. In sum, the study cumulated more than 300,000 farmers/farmworkers from France, Norway, 
and the US which represent more than 3.5 million person-years of exposure follow-up time from 1993 
through 2011 with a median follow-up time of 16 years.  For glyphosate, no significantly increased risks 
of NHL overall or of three subtypes were observed; for the DLBCL subtype, a somewhat elevated but 
non-significant relationship was seen (HR=1.36 (95%CI: 1.00, 1.85; n=221 exposed cases). The 
corresponding HR for the Leon et al. (2019) analysis of AHS for this NHL subtype is smaller, at HR=1.2 
(95% CI: 0.72, 1.98) based on 93 exposed cases and for the AGRICAN study smaller still (HR = 1.06 
(95% CI: 0.51, 2.19) with 28 cases). 

The Leon et al. (2019) review has a number of strengths.  It brings together and combines three very large 
international prospective cohort studies which increases its ability to detect epidemiological associations. 
There are, however, also a number of limitations.  For example, only one of the two cohorts, the AHS 
cohort, uses actual exposure information collected by individuals through self-administered 
questionnaires; the French AGRICAN study and the Norwegian CNAP study instead rely on information 
from CEMs to derive estimates of ever-exposure to glyphosate (among other pesticides). No actual 
pesticide exposure measurements were made in in the AGRICAN or CNAP studies nor were specific 
questions about specific pesticide applications or application practices asked; instead, a variety of very 
general and very generic assumptions were made which likely lead to what might be a substantial degree 
of exposure misclassification. In addition, the study protocol was such that exposure misclassifications 
may have been exacerbated since analysis of the combined cohort did not consider re-entry tasks through 
which contact with previously applied pesticides may have occurred and which may equal or exceed 
pesticide exposure through application.  An additional complication was that such re-entry work was not 
evenly distributed through the cohort. For example, 73% of the males and 56% of the females in 
AGRICAN reported performing re-entry work in vineyards which is a rarely reported crop in the US AHS 

is 1.36 (95% CI: 1.00, 1.85).  Cohort specific HRs for ever use of glyphosate and DLBCL are as follows: AGRICAN: 1.06 (95% 
CI: 0.51, 2.19) with n=28 exposed cases; CNAP: 1.67 (95% CI 1.05, 2.65) with n=100 exposed cases; and AHS: 1.20 (95% CI: 
0.72, 1.98) with n=93 exposed cases.  Leon et al. (2019) reported a number of exposed cases that is lower than that reported by 
Andreotti (2018) for the AHS study (see p. 513, Table 2 in Andreotti); some reasons for this difference (as reported by the Leon et al. 
authors) include the fact that that the AHS study included 4619 commercial applicators that were excluded from the Leon et al 
(2019) analysis and excluded 1620 private users with information on ever use of glyphosate but did not report frequency of use. 
In addition, the follow up time was longer in the Andreotti et al. (2018) publication (through 2012 and 2013) and thus contained 
more DLBCL cases (130 vs. 113 cases). Finally, the statistical adjustments that were made were different between the US AHS 
study and the AGRICOH study examined here: The AGRICOH study did not adjust for cigarette smoking, alcohol intake, or 
family history of cancer but did adjust for animal production and for different pesticide active ingredients from those adjusted for 
and published in the US AHS study. 
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(1%) -- and consisted itself of 97% male farmers.  In addition, the cohorts also differed in fundamental 
ways.  For example, AHS cohort members were younger at start of follow-up (median age = 46 years) as 
compared to those in CNAP (median =51 years) or AGRICAN (median=67 years) with in fact about half 
of the AGRICAN cohort consisting of retired farm owners and farm workers. Further, 44% of AGRICAN 
participants were female compared to only 16% in CNAP and 3% in AHS. In the AHS, 99% of 
participants used pesticides (in general); in AGRICAN and CNAP, the percentages were respectively only 
68% and 63%. Further, different statistical adjustments were made depending on what covariates were 
measured in each of the individual cohorts: The AGRICAN study did not adjust for cigarette smoking, 
alcohol intake, or family history of cancer as the US AHS did, but did adjust for animal production and 
for different pesticide active ingredients from those adjusted for and published in the US AHS study. The 
Leon et al (2019) authors do state that improvements are planned, specifically indicating that the 
specificity of the exposure assignments will be improved by incorporating the probability of pesticide use 
and adding parameters reflecting duration, frequency, and use intensity.  

In sum, AGRICOH combined three cohorts – one from France (AGRICAN), one from Norway (CNAP) 
and one from the US (AHS) and did not find a statistically significant relationship between ever-exposure 
to glyphosate and NHL overall (HR=0.95 (95% CI: 0.77,1.18), n=1131 exposed cases). A somewhat 
elevated HR was found for one NHL subtype (DLBCL) at a mHR of 1.36, but the 95% confidence 
interval for this included 1.0.  While the AGRICOH analysis benefited from a combined cohort of more 
than 300,000 farmers and farmworkers from France, Norway, and the USA representing more than 3.5 
million person-years of exposure, only one of the three international cohorts used actual measurement 
instruments (self-administered questionnaire) for glyphosate exposure. Too, the nature and characteristics 
of the three cohorts differed in substantive ways and is not clear that the statistical adjustment made were 
necessarily adequate to account for these differences. We conclude that this additional information 
provided in Leon et al (2019) combining the AGRICAN, CNAP and AHS studies does not impact the 
conclusions presented in the EPA Revised Glyphosate Issue Paper which itself concludes that the 
strongest support based on the weight-of-evidence is for glyphosate being categorized as “not likely to be 
carcinogenic to humans”. 
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1.0  EXECUTIVE SUMMARY 
 
Background:  Glyphosate is a nonselective Group 9 herbicide that is currently registered for pre- 
and post-emergence application to a variety of fruit, vegetable, and field crops. Glyphosate is also 
currently registered on turf (including golf courses and residential lawns) and on aquatic application 
scenarios.  Tolerances are established for residues of glyphosate in/on numerous plant commodities 
at 0.2-400 ppm (40 CFR §180.364(a)) and for the combined residues of glyphosate and N-acetyl-
glyphosate (expressed as glyphosate) in/on field corn, soybean, canola, aspirated grain fractions 
(AGF), and livestock commodities at 0.1-310 ppm.  The Glyphosate Reregistration Eligibility 
Decision (RED) document was issued September 1993.  HED completed a human health risk 
assessment scoping document in support of Registration Review on 3-June-2009 (D362745, J. Van 
Alstine et al.) and responded to public comments concerning this assessment on 28-Dec-2009 
(D369999, J. Van Alstine et al.).  The most recent human health risk assessment was completed on 
14-November-2012 (D398547, T. Bloem et al.). 
 
Hazard Characterization:  Glyphosate exhibits low toxicity across species, durations, life stages, 
and routes of exposure.  In most of the studies in its hazard database, effects are seen at doses at or 
above the limit dose (>1000 mg/kg/day).  The observed effects included:  decreases in body weights 
and minor indicators of toxicity to the eyes, liver, and/or kidney.  There were no effects observed in 
route-specific dermal and inhalation studies.  There was no evidence that glyphosate is neurotoxic 
or immunotoxic. 
 
Glyphosate showed no evidence of increased quantitative or qualitative susceptibility following in 
utero exposures to rats or rabbits.  In rats, maternal and developmental toxicity was observed only 
at or above the limit dose.  In rabbits, maternal toxicity was comprised mainly of clinical signs 
(diarrhea, few and/or soft feces) and no developmental toxicity was observed.  In one of the two-
generation rat reproductive toxicity studies, no adverse effects were seen in the parental animals 
including reproductive toxicity.  While there was an increased postnatal quantitative susceptibility, 
offspring effects were observed only at the limit dose (1000 mg/kg/day) and consisted of delayed 
age and increased weight at attainment of preputial separation (PPS). 
 
Glyphosate is categorized as having low acute toxicity for the oral, dermal, and inhalation routes 
(Toxicity Categories III or IV).  It is a mild eye irritant (Toxicity Category III), slight skin irritant 
(Toxicity Category IV), and is not a dermal sensitizer.   
 
As part of Registration Review, the Agency collaborated with Health Canada’s Pest Management 
Regulatory Agency (PMRA) to conduct an open literature review in 2012.  A subsequent search of 
the open literature was conducted more recently by the Agency to supplement the joint review with 
PMRA.  The only studies found to be appropriate for quantitative use identified no-observed 
adverse-effect levels (NOAELs) at doses well above the points of departure (PODs) currently used 
for risk assessment.  As a result, there was no impact on the hazard characterization or draft human 
health risk assessment for glyphosate from open literature studies (TXR No. 0056885).   
 
Additionally, the Agency reevaluated the human carcinogenic potential of glyphosate, which 
included a weight-of-evidence evaluation of data from animal toxicity, genotoxicity, and 
epidemiological studies.  This evaluation was presented to the Federal Insecticide, Fungicide, and 
Rodenticide Scientific Advisory Panel (FIFRA SAP) and was subsequently updated based on their 
review.  The Agency concluded that glyphosate should be classified as “not likely to be 
carcinogenic to humans.”  
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The developmental rabbit study was selected to evaluate chronic dietary and incidental oral 
exposures (NOAEL = 100 mg/kg/day).  A total uncertainty factor of 100X (10X interspecies, 10X 
intraspecies and 1X FQPA SF) was applied to these exposures scenarios.  An acute dietary endpoint 
was not selected since there were no effects observed in the database attributable to a single dose.  
Dermal and inhalation endpoints were not selected since there was no toxicity observed in route-
specific toxicity studies and there was no concern for increased quantitative susceptibility to 
offspring.   
 
Food Quality Protection Act (FQPA) Safety Factor (SF):  The Agency recommends the FQPA SF 
be reduced to 1x.  This recommendation is based on the following considerations:  (1) the 
toxicological database for glyphosate is complete ; (2) there is no evidence of quantitative or 
qualitative fetal susceptibility in rats or rabbits following in utero exposure in the developmental 
studies; (3) there is no evidence of neurotoxicity in the glyphosate database, including the 
neurotoxicity battery; (4) the offspring effects in one of the two-generation reproductive toxicity 
studies (delayed age and increased weight at attainment of PPS) occurred at the limit dose with a 
clear NOAEL and the PODs used for risk assessment are protective of the observed offspring 
effects; and (5) the dietary and residential exposure analyses are conservative and do not 
underestimate exposure.   
 
Dietary (food and water) Risk Assessment:  A chronic dietary risk assessment was conducted 
using the Dietary Exposure Evaluation Model - Food Consumption Intake Database (DEEM-FCID 
ver. 3.16) which incorporates consumption data from United States Department of Agriculture 
(USDA) National Health and Nutrition Examination Survey, What We Eat in America, 
(NHANES/WWEIA; 2003-2008).  Acute and cancer dietary risk assessments were not conducted 
since an appropriate endpoint attributable to a single dose was not identified for the general U.S. 
population or any population subgroup and glyphosate is classified as not likely to be a human 
carcinogen.  The chronic analysis assumed tolerance-level residues, 100% crop treated, DEEM 
(ver. 7.81) default processing factors, and modeled drinking water estimates (direct application to 
water scenario).  The resulting chronic risk estimates (food and water) were <100% of the chronic 
population-adjusted dose (cPAD) and are therefore less than HED’s level of concern (children 1-2 
years old were the most highly exposed population subgroup at 23% the cPAD).    
 
In response to concern from segments of the general public related to the presence of glyphosate in 
human milk, the EPA Biological and Economic Analysis Division Analytical Chemistry Branch 
(BEAD-ACB) analyzed human milk samples collected by the National Children’s Study for 
residues of glyphosate and the glyphosate metabolites N-acetyl-glyphosate and AMPA 
(aminomethyl phosphonic acid; see Attachment A for structures).  A total of 39 samples from 39 
mothers were analyzed.  Glyphosate, N-acetyl-glyphosate, and AMPA were not detected in the 
samples (glyphosate limit of quantitation (LOQ)/limit of detection (LOD) = 10 ppb/3.3 ppb; 
metabolite LOQ/LOD = 30 ppb/10 ppb) (ACB Project #B14-46, L. Podhorniak, 13-May-2015).   
 
Residential and Non-Occupational Exposure and Risk Assessment:  Residential exposure to 
glyphosate may occur as a result of the currently registered turf (including golf courses and 
residential lawns) and aquatic application scenarios.  An updated residential exposure assessment 
was conducted to reflect HED’s 2012 Residential Standard Operating Procedures (SOPs), policy 
changes for body-weight assumptions, updated POD, and updates to HED’s inputs for 
aquatic/swimmer assessments.   
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Based on the registered turf and aquatic use patterns, there is a potential for short-term dermal and 
inhalation exposure to residential handlers (mixing, loading, and applying) and short-term dermal, 
inhalation, and incidental oral exposure from post-application activities.  Since short- and 
intermediate-term dermal or inhalation PODs were not selected, a quantitative exposure and risk 
assessment was not completed for these routes of exposure.  However, children may have short-
term post-application incidental oral exposures from hand-to-mouth behavior on treated lawns 
and swimmers (adult and children) may have short-term post-application incidental oral 
exposures from aquatic uses.  The resulting margins of exposure (MOEs) do not exceed HED’s 
level of concern (LOC).  It is noted that the short-term assessment is protective of intermediate-
term exposure as the incidental oral PODs for these durations are identical.   
 
Aggregate Risk Assessment:  In accordance with the FQPA, HED must consider and aggregate 
pesticide exposures and risks from three major sources:  food, drinking water, and residential 
exposures.  Based on the registered/proposed agricultural and residential uses, HED conducted 
short-term (food, water, residential incidental oral) and chronic (food and water) aggregate risk 
assessments.  The resulting aggregate risk estimates are all less than HED’s LOC.  It is noted that 
the short-term assessment is protective of intermediate-term exposure as the relevant PODs for 
these durations are identical.   
 
Occupational Risk Assessment:  For glyphosate, based on the currently registered use patterns, 
there is a potential for short-term dermal and inhalation exposure to occupational handlers (mixing, 
loading, and applying) as well as short-term dermal and inhalation exposure from post-application 
activities.  Since short- and intermediate-term dermal or inhalation endpoints were not selected, a 
quantitative exposure risk assessment was not completed for these routes of exposure.  
 
Human Studies:  This risk assessment relies in part on data from studies in which adult human 
subjects were intentionally exposed to a pesticide or other chemical.  These data, which include the 
2012 Residential SOPs (Lawn/Turf), are (1) subject to ethics review pursuant to 40 CFR 26, (2) 
have received that review, and (3) are compliant with applicable ethics requirements.  For certain 
studies, the ethics review may have included review by the Human Studies Review Board.  
Descriptions of data sources, as well as guidance on their use, can be found at the Agency website 
(https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-
handler-exposure-data). 
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2.0  HED Conclusions 
 
No data deficiencies were identified in the toxicological, residue chemistry, or 
occupational/residential exposure databases.  In addition, the aggregate (food, water, and 
residential) risk assessments resulted in exposures less than HED’s LOC (occupational exposure 
assessment is unnecessary; see above).  HED notes that several crop groups have been updated 
since tolerances for residues of glyphosate were originally established.  A summary of tolerance 
updates to align established glyphosate tolerances with the updated crop groups is provided in 
Section 2.2.2.  As described in Section 2.3, this assessment assumes that all glyphosate labels are 
consistent with the uses described in the use summary submitted by the Joint Glyphosate Task 
Force.  Provided the tolerance (see Section 2.2.2) and label (see Section 2.3) issues are addressed 
and standards are submitted to the National Pesticide Repository as indicated in the next paragraph, 
HED concludes that the human health risk assessment supports continuation of the current 
registered glyphosate uses.   
 
The following standards should be submitted to the address specified below (extended zip code must be 
used):  glyphosate, N-acetyl-glyphosate, glyphosate internal standard (2-13C and 15N; 3-13C and 15N).   
 
USEPA - Thuy Nguyen 
National Pesticide Standards Repository 
701 Mapes Road 
Fort Meade, MD  20755-5350 
 
2.1  Data Deficiencies 
 
None. 
 
2.2  Tolerance Considerations 
 
2.2.1  Enforcement Analytical Method 
 
Adequate methods are available to enforce the currently established crop and livestock tolerances.   
 
2.2.2  Recommended Tolerances 
 
HED evaluated the glyphosate residue chemistry database to determine if the established 
tolerances conform to the current practices and to determine if the crop group/subgroup 
tolerances could be updated to the current crop group/subgroup definitions.  Based on this 
analysis, HED is recommending for establishment of the tolerances listed in Attachment C Table 
C.1.  With the establishment of these tolerances, the following tolerances should be deleted:  
acerola; aloe vera; ambarella; asparagus; atemoya; avocado; bamboo, shoots; banana; biriba; 
breadfruit; cactus, fruit; cactus, pads; canistel; cherimoya; custard apple; date, dried fruit; durian; 
feijoa; fig; fruit, stone, group 12; guava; ilama; imbe; imbu; jaboticaba; jackfruit; longan; lychee; 
mamey apple; mango; mangosteen; marmaladebox; noni; nut, tree, group 14; olive; palm heart; 
papaya; papaya, mountain; passionfruit; pawpaw; persimmon; pineapple; pistachio; 
pomegranate; pulasan; rambutan; rose apple; sapodilla; sapote, black; sapote, mamey; sapote, 
white; soursop; Spanish lime; star apple; starfruit; sugar apple; Surinam cherry; tamarind; 
vegetable, leafy, brassica, group 5; vegetable, leafy, except brassica, group 4; watercress, upland; 
and wax jambu. 
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2.2.3  International Harmonization 
 

Attachment C includes a summary of the currently established U.S. glyphosate tolerances and the 
Codex and Canadian maximum residue limits (MRLs).  As indicated in the attachment, since the 
U.S. and Canadian residue definitions differ, harmonization of the tolerance value is not feasible.  
The U.S. and Codex residue definitions are identical; however, harmonization is not appropriate as 
either the available residue data for the registered uses of glyphosate show residues higher than the 
Codex MRL or the Codex MRL is too high to be a measure of misuse.   
 

2.3  Label Recommendations 
 

As part of Registration Review, the Joint Glyphosate Task Force (JGTF) provided information 
concerning the labeled application scenarios for the following products (see Docket EPA-HQ-OPP-
2009-0361):  EPA Reg. Nos.:  100-1182, 228-713, 524-343, 524-475, 524-537, 524-549, 524-579, 
4787-23, and 62719-556.  HED notes that there are additional registered products and that the 
labeled instructions for these products should be consistent with the application scenarios 
summarized by the JGTF.  HED notes that all labels should specify the following rotational crop 
restrictions:  treated fields may be rotated to a labeled crop at any time and may be rotated to a non-
labeled crop 30 days after application. 
 

3.0  Introduction 
 

Glyphosate is a non-selective herbicide that acts by blocking the activity of the 5-
enolpyruvylshikimate-3-phosphate synthase (EPSPS) enzyme, which is involved in the synthesis of 
the amino acids tyrosine, tryptophan, and phenylalanine.  
 

3.1  Chemical Identity 
 

The chemical structure and nomenclature for glyphosate are presented in Table 3.1.  Attachment D 
provides a summary of the physicochemical properties of technical grade glyphosate.   
 

Table 3.1.  Test Compound Nomenclature. 

Compound 

 
Common name glyphosate 
Company experimental name DPX-B2856 
IUPAC/CAS name N-(phosphonomethyl)glycine 
CAS registry number 1071-83-6 
 

3.2  Registered Application Scenarios 
 

Glyphosate is registered for pre- and post-emergence application to a variety of fruit, vegetable, and 
field crops.  Post-emergent applications are typically soil-directed for all but genetically modified 
crops where over-the-top applications are permitted.  Harvest-aid (desiccant) applications are also 
registered for a number of cereal grain, legume vegetable, non-grass animal feed, and oilseed crops.  
The JGTF provided tables concerning the labeled application scenarios for the following products:  
EPA Reg. Nos.: 100-1182, 228-713, 524-343, 524-475, 524-537, 524-549, 524-579, 4787-23, and 
62719-556.  The information provided in the tables are an adequate representation of these labels 
with adequate residue data available to support the specified food/feed application scenarios.  
Glyphosate is also currently registered for application to turf (including golf courses and residential 
lawns) and for aquatic application 

P

O

OH
OH

N
H

OH

O



Glyphosate Human Health Risk Assessment D417700 
 

 
Page 8 of 41 

HED notes that there are additional registered products and requests that the registrants verify the 
following concerning the application scenarios specified for these products:  (1) for each specific 
application scenario, the application rates are equal to or less than those specified in the above 
products and the RTI/PHI (retreatment interval/preharvest interval) are equal to or greater than 
those specified in the above products and (2) all food/feed crop labels indicate that treated fields 
may be rotated to a labeled crop at any time and may be rotated to a non-labeled crop 30 days after 
application. 
 

3.3  Anticipated Exposure Pathways 
 

Based on the registered agricultural and residential uses, dietary (food and water) and incidental 
oral (turf and aquatic application scenarios) exposures are possible and were assessed.  Dermal 
and inhalation exposures are also anticipated but were not assessed due to the lack of toxicity via 
these routes (see Section 4.0). Humans may be exposed to glyphosate in food and drinking water, 
since glyphosate may be applied directly to growing crops and application may result in 
glyphosate reaching surface and ground water sources of drinking water.  There are residential 
uses of glyphosate; and non-occupational exposure to glyphosate via spray drift is possible.  
There is the potential for dermal and inhalation exposures from the residential application of 
registered glyphosate products by adults.  In addition, there is the potential for residential post-
application exposures for both adults (dermal only) and children (dermal and incidental oral) 
from contact with previously treated turf.  Occupational exposures are expected from the 
application (dermal and inhalation) of glyphosate and from reentry into previously treated areas.  
This risk assessment considers the relevant exposure pathways based on all of the proposed uses 
of glyphosate.  Note that quantitative exposure assessments are conducted only if adverse effects 
are observed for the duration and route of exposure. 
 

3.4  Consideration of Environmental Justice 
 
Potential areas of environmental justice concerns, to the extent possible, were considered in this 
human health risk assessment, in accordance with U.S. Executive Order 12898, "Federal Actions to 
Address Environmental Justice in Minority Populations and Low-Income Populations," 
(https://www.archives.gov/files/federal-register/executive-orders/pdf/12898.pdf).  As a part of every 
pesticide risk assessment, OPP considers a large variety of consumer subgroups according to well-
established procedures.  In line with OPP policy, HED estimates risks to population subgroups from 
pesticide exposures that are based on patterns of that subgroup’s food and water consumption, and 
activities in and around the home that involve pesticide use in a residential setting.  Extensive data 
on food consumption patterns are compiled by the U.S. Department of Agriculture’s National Health 
and Nutrition Examination Survey, What We Eat in America, (NHANES/WWEIA) and are used in 
pesticide risk assessments for all registered food uses of a pesticide.  These data are analyzed and 
categorized by subgroups based on age and ethnic group.  Additionally, OPP is able to assess dietary 
exposure to smaller, specialized subgroups and exposure assessments are performed when conditions 
or circumstances warrant (see Attachment F).  Whenever appropriate, non-dietary exposures based 
on home use of pesticide products and associated risks for adult applicators and for toddlers, youths, 
and adults entering or playing on treated areas post-application are evaluated.  Spray drift can also 
potentially result in post-application exposure and it was considered in this analysis.  Further 
considerations are also currently in development as OPP has committed resources and expertise to 
the development of specialized software and models that consider exposure to other types of possible 
bystander exposures and farm workers as well as lifestyle and traditional dietary patterns among 
specific subgroups.  
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4.0  Hazard Characterization and Dose-Response Assessment 
 
The Agency strives to use high-quality studies when evaluating the hazard of pesticide chemicals 
and considers a broad set of data during this process.  A wide range of potential adverse effects are 
assessed using acute, subchronic, chronic, and route-specific studies predominately from studies 
with laboratory animals in addition to epidemiologic and human incident data.  All studies are 
thoroughly reviewed to ensure appropriate conduct and methodologies are utilized, and that 
sufficient data and details are provided.  
 
For all pesticides, there are toxicology data requirements that must be submitted to the Agency for 
registration.  These studies, defined under the 40 CFR Part 158 Toxicology Data Requirements, 
provide information on a wide range of adverse health outcomes, routes of exposure, exposure 
durations, species, and lifestages.  They typically follow the Organization for Economic Co-
operation and Development (OECD) accepted protocols and guidelines, which ease comparisons 
across studies and chemicals.  Data may also be available to elucidate a chemical’s hazard from the 
open scientific literature, structurally related chemicals, physiologically-based pharmacokinetic 
(PBPK) or biological dose-response models, biomonitoring, or other exposure studies/analyses.  
 
In 2012, OPP published a guidance document to provide guidance procedures for considering and 
using open literature toxicity studies to support human health risk assessment1.  This guidance 
assists OPP scientists in their judgement of the scientific quality of open literature publications.  
More specifically, the document discusses how to screen open literature studies for journal 
articles/publications that are relevant to risk assessment, how to review potentially useful journal 
articles/publications and categorize them as to their usefulness in risk assessment, and how the 
studies may be used in the risk assessment. 
 
In recent years, the National Academy of Sciences National Research Council (NRC) has 
encouraged the Agency to move towards systematic review processes to enhance the transparency 
of scientific literature reviews that support chemical-specific risk assessments to inform regulatory 
decision making2.  The NRC defines systematic review as “a scientific investigation that focuses 
on a specific question and uses explicit, pre-specified scientific methods to identify, select, assess, 
and summarize the findings of similar but separate studies"3.  Consistent with NRC’s 
recommendations, EPA’s Office of Chemical Safety and Pollution Prevention is currently 
developing policies and procedures in order to employ fit-for-purpose systematic reviews. 
 
The hazard characterization, evaluation of potential endpoints, selection of PODs, and the SFs for 
glyphosate reflect a weight-of-evidence evaluation across multiple lines of evidence.  Consistent 
with Agency policy, this evaluation focuses on studies performed with the active ingredient 
glyphosate and not studies performed with pesticide formulations containing glyphosate.  Many 
studies examining pesticide formulations containing glyphosate were evaluated in the literature 
review memo; however, none of the existing studies are sufficiently robust for deriving PODs for 
risk assessment. 

                                                 
1  U.S. EPA (2012). Guidance for considering and using open literature toxicity studies to support human health 
risk assessment. http://www.epa.gov/pesticides/science/lit-studies.pdf 
2  NRC 2011. “Review of the Environmental Protection Agency’s Draft IRIS Assessment of Formaldehyde”; NRC 
2014. “Review of EPA's Integrated Risk Information System (IRIS) Process” 
3  NRC (2014). Review of EPA's Integrated Risk Information System (IRIS) process. Washington, DC: The 
National Academies Press. http://www.nap.edu/catalog.php?record_id=18764 
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4.1  Toxicology Studies Available for Analysis 
 
The hazard database for glyphosate is complete.  Since the 2012 risk assessment (D398547, T. 
Bloem et al., 14-Nov-2012), immunotoxicity and neurotoxicity (acute and subchronic) studies 
have been submitted and reviewed, and are included in this hazard characterization.  The current 
human health risk assessment also includes the re-evaluation of the carcinogenic potential of 
glyphosate.  Attachment A includes a summary of the glyphosate toxicological database, and 
includes the following studies:  

 
(1) Acute toxicity following oral, dermal and inhalation exposure; eye and dermal irritation 
and dermal sensitization; 
(2) Acute and subchronic neurotoxicity in rats; 
(3) Subchronic oral toxicity in rats, mice, and dogs;  
(4) Subchronic dermal and inhalation toxicity in rats;  
(5) Chronic toxicity in rats and dogs; 
(6) Carcinogenicity in mice and rats; 
(7) Developmental toxicity in rats and rabbits;  
(8) Reproductive and postnatal toxicity in rats;  
(9) Metabolism studies in rats; 
(10) Immunotoxicity; and 
(11) Mutagenicity/genotoxicity studies in vivo and in vitro. 

 
A number of literature studies were either found via a systematic review of the open scientific 
literature or were submitted to the Agency.  These studies have been considered as part of 
Registration Review (TXR #0056885).  In conjunction with Health Canada’s PMRA, a literature 
search was performed in late 2011 and early 2012.  A total of 67 studies (obtained from 62 
individual references) were reviewed for potential use in human health risk assessment.  None of 
these studies had an impact on the hazard characterization or PODs selected for the Registration 
Review draft human health risk assessment for glyphosate.  The majority of the literature studies 
were found to be unacceptable for a variety of reasons.  For example, some studies did not meet 
the minimum criteria to be considered eligible (e.g., the study was not found to be the primary 
source of the data, was not publicly available, or not presented as a full article).  Of the studies that 
met the minimum criteria, the most common limitations/deficiencies were related to the nature of 
the test substance(s) used for exposure (e.g., using commercial formulations, lack of test material 
validation).  Most studies used commercial formulations or dilutions; however, direct 
measurements of the active ingredient were not conducted in order to determine actual dose 
concentrations and/or identification information was not provided for the formulation used (e.g., 
EPA registration number).  As a result, potential effects could not be attributed to defined exposure 
concentrations.  A limited number of studies were deemed acceptable and appropriate for 
consideration in risk assessment; however, any observed effects were observed at doses higher 
than the selected PODs. 
 
As part of Registration Review, the Agency has reviewed and updated the experimental 
toxicology literature search since the joint search with PMRA, using the concepts consistent with 
systematic review, such as detailed tracking of search terms and which literature have been 
included or excluded.  The literature review was conducted in PubMed for the time period 
January 2012 to October 2015 and yielded 392 articles.  This list was then cross-referenced with 
other studies submitted during that time to the Agency by non-profit groups or members of the 
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public and another seven studies were added for review bringing the total number of articles to 
399.  Since the goal of the literature search was to identify relevant and appropriate open 
literature studies that had the potential to impact human health risk assessment, most of the 
studies were not considered to be within the scope of the search due to the subject of the research 
(i.e., ecological and fate studies, crop composition studies, pest management studies, method 
generating, hypothesis generating, exposure and monitoring) or not relevant in general.  
Additionally, several articles were not appropriate due to the type of article (i.e., review, 
commentary, editorial, article retraction, news article, abstract only, not available in English).  
Similar to the search conducted with PMRA, many of the studies concerning human health used 
commercial formulations; however, direct measurements of the active ingredient were not 
conducted in order to determine actual dose concentrations and/or identification information was 
not provided for the formulation used.  As a result, potential effects could not be attributed to 
defined glyphosate exposure concentrations. None of the studies from this more recent review 
were found to have an impact on the hazard characterization or draft human health risk 
assessment for glyphosate. 
 
Additionally, a systematic review of the open literature was performed in 2016 to identify 
relevant and appropriate open literature studies that could inform the human carcinogenic 
potential of glyphosate.  Details and results of this systematic review can be found in the Revised 
Glyphosate Issue Paper: Evaluation of Carcinogenic Potential (D444689; 12-DEC-2017; 
TXR#0057688) 
 
4.2  Absorption, Distribution, Metabolism, & Elimination (ADME) 
 
A comprehensive review of the available data on the absorption, distribution, metabolism and 
excretion (ADME) of glyphosate was presented in the issue paper for the FIFRA Scientific 
Advisory Panel (SAP) in December, 20164.   In the issue paper, EPA reviewed 12 excretion, 
metabolism and tissue distribution studies with parent glyphosate, two metabolite disposition 
studies characterizing the disposition of AMPA and N-Nitroso-N-(phosphonomethyl)glycine 
(NPMG); and one metabolite disposition study with N-acetyl-glyphosate.  The review also 
included a disposition study performed by NTP and two literature studies; a toxicokinetic study 
performed by Anadon et al. (2009), and a tissue distribution and metabolite quantification study 
performed by Brewster et al. (1991).  An overall summary of these data are presented below. 
 
Oral exposure is considered the primary route of concern for glyphosate. The maximum 
absorption from the GI tract for glyphosate was estimated to be approximately 30%-40% based 
upon radiolabel detected in the urine.  In general, the amounts of glyphosate detected in tissues 
were negligible indicating low tissue retention following dosing.  Parent glyphosate is the 
principal form excreted in urine and feces.  The primary route of excretion following oral 
administration of glyphosate is the feces, as verified by the intravenous dosing and bile 
cannulation experiments.  Within the dose ranges tested, elimination was essentially complete by 
24 hours indicating that glyphosate does not bioaccumulate. 
 
                                                 
4- Glyphosate Issue Paper: Evaluation of Carcinogenic Potential, EPA’s Office of Pesticide Programs, 2016. 
https://www.epa.gov/sites/production/files/2016-
09/documents/glyphosate_issue_paper_evaluation_of_carcincogenic_potential.pdf 
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Multiple studies examined the pharmacokinetics of a single dose of radiolabeled glyphosate 
ranging from 5.6 – 400 mg/kg.  Across these studies, time to reach peak plasma concentrations 
(Tmax) appeared to increase with increasing dose; however, the reported range of Tmax (1-5.5 
hours) suggests only a slight shift in absorption kinetics occurs despite large increases in dose.  
In the one study that tested two doses5, data graphically show that peak blood levels were only 
roughly 3-fold with a 10-fold increase between the two doses.  Reported area under the curve 
(AUC) values indicated conflicting results regarding whether linear or non-linear absorption 
kinetics was occurring at higher doses. 
 
4.2.1  Dermal Absorption 
 
A dermal absorption study is not available in the toxicity database.  However, a dermal absorption 
factor is not needed since no dermal hazard was identified and thus quantification of dermal risk is 
not required (see Section 4.5.1).  
 
4.3  Toxicological Effects 
 
Glyphosate exhibits low toxicity across species, durations, life stages and routes of exposure.  In 
most of the studies in its hazard database, effects are seen at doses at or above the limit dose (>1000 
mg/kg/day).  A total 14 acceptable chronic toxicity/carcinogenicity studies (6 mouse and 8 rat) were 
available for review.  Among the effects observed were decreases in body weights and minor 
indicators of toxicity to the eyes, liver, and kidney.  There were no effects observed in route-
specific dermal and inhalation studies.  There is no evidence that glyphosate is neurotoxic or 
immunotoxic. 
 
Glyphosate showed no evidence of increased quantitative or qualitative susceptibility following in 
utero exposure to rats or rabbits.  In rats, maternal and developmental toxicity was seen at or above the 
limit dose.  In rabbits, maternal toxicity manifested primarily as clinical signs (diarrhea, few/soft 
feces) and developmental toxicity (decreased fetal weight) was seen only at high doses.  In a three-
generation reproductive toxicity study conducted in 1981, prior to the establishment of the Part 158 
Test Guidelines, there was an increased incidence of renal tubule dilation at doses which did not cause 
parental toxicity in the F3 generation.  This finding was judged to be spurious and unrelated to 
treatment since a more extensive evaluation in the two subsequent reproduction studies conducted at 
much higher doses in accordance with the Part 158 Test Guidelines did not replicate these findings.  In 
a second reproduction toxicity study, offspring toxicity (decreased body-weight gain during lactation 
without a corresponding decrease in absolute body weight) was seen at the same dose that caused 
parental toxicity.  In the third reproduction toxicity study conducted in accordance with the revised 
1998 test protocol, offspring effects were observed above the limit dose in the absence of parental 
toxicity and consisted of delayed age (almost 3 days) and increased weight at attainment of PPS. 
 
Glyphosate is categorized as having low acute toxicity following oral, dermal, and inhalation 
exposure, since all studies are in Toxicity Categories III or IV.  It is a mild eye irritant (Toxicity 
Category III), slight skin irritant (Toxicity Category IV), and is not a dermal sensitizer.   
 
 
                                                 
5 NTP (1992). NTP technical report on the toxicity studies of Glyphosate (CAS No. 1071-83-6) Administered In 
Dosed Feed To F344/N Rats And B6C3F1 Mice. Toxic Rep Ser 16: 1-d3. 
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4.4  Safety Factor for Infants and Children (FQPA SF) 
 

The Agency recommends that the FQPA SF be reduced to 1X.  This recommendation is based on the 
considerations described in the subsequent sections.  
 

4.4.1  Completeness of the Toxicology Database 
 

The toxicology database for glyphosate is adequate for characterizing toxicity and quantification of 
risk for food and non-food uses.  The following acceptable studies are available for evaluation:  
developmental toxicity studies in rats and rabbits, three multi-generation reproductive toxicity studies 
in rats, acute and subchronic neurotoxicity studies in rats; and chronic toxicity/carcinogenicity studies 
in mice and rats. 
 

4.4.2  Evidence of Neurotoxicity 
 

There is no evidence of neurotoxicity following acute and repeated exposures in the neurotoxicity 
battery or in the other toxicity studies. 
 

4.4.3  Evidence of Sensitivity/Susceptibility in the Developing or Young Animal 
 

The database contained two pre-natal developmental toxicity studies in rats and rabbits and three 
reproductive toxicity studies (two studies performed for two generations, 1 study performed for three 
generations).  There is no evidence of increased susceptibility (quantitative or qualitative) following in 
utero exposures to rats and rabbits.  In rats, no maternal or developmental toxicity was seen at any 
dose including the limit dose.  In rabbits, developmental toxicity was seen at doses higher than the 
doses that caused maternal toxicity.  In the three-generation study conducted in 1981 prior to the 
institution of the current Test Guidelines and Good Laboratory Practices, focal tubular dilation of the 
kidneys was observed in the offspring.  This finding was judged to be spurious and unrelated to 
treatment since more extensive evaluations in subsequent reproduction studies conducted at much 
higher doses did not replicate the offspring effects.  Of the two-generation reproduction studies, there 
was no evidence of increased susceptibility in the offspring in one study.  In the other study conducted 
in accordance with the revised 1998 Test Guidelines, evidence of increased susceptibility in the 
offspring manifested as delayed age and increased weight at attainment in the absence of parental 
toxicity; however, concern is low for the offspring effects since the effects were observed above the 
limit dose (1000 mg/kg/day), a clear offspring NOAEL was established for the observed effects, there 
was no evidence of reproductive toxicity in the adults, and the PODs used for overall risk assessment 
would address this concern. 
 
4.4.4  Residual Uncertainty in the Exposure Database 
 
The dietary exposure analysis is conservative as it assumed tolerance level residues and 100% crop 
treated.  The residential exposure analysis is also considered conservative as it is based on the 2012 
Residential SOPs. 
 
4.5  Toxicity Endpoint and Point of Departure Selections 
 
A summary of the toxicological doses and endpoints for glyphosate used in human health risk 
assessment are summarized in table 4.5.4.   
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4.5.1  Dose-Response Assessment 
 
Acute Dietary Endpoint (All Populations):  An acute reference dose (aRfD) was not established, 
based on the absence of an appropriate toxicological endpoint attributable to a single exposure (dose), 
including fetal toxicity in developmental toxicity studies.  
 
Chronic Dietary Endpoint:  The toxicology database contains long-term toxicity studies in mice, rats 
and dogs.  However, these studies demonstrate that glyphosate is of very low toxicity following 
repeated oral exposure to experimental animals.  In dogs, there was no evidence of toxicity at the 
highest dose (500 mg/kg/day) tested.  Among the 14 combined chronic toxicity/carcinogenicity studies 
(6 mice and 9 rats), treatment-related effects were seen only at or near the limit dose in rats, and in 
mice at doses that exceeded the limit dose by over 4-fold.  Rabbits were seen to be the most sensitive 
species.  Consequently, the pre-natal developmental toxicity study in rabbits (MRID 44320616) was 
selected as the critical study for chronic dietary risk assessment.  The POD is the maternal NOAEL of 
100 mg/kg/day based on maternal toxicity (diarrhea, few and/or no feces) observed at the lowest-
observed adverse-effect level (LOAEL) of 175 mg/kg/day and the highest dose tested (300 
mg/kg/day).  Similar clinical findings (diarrhea, soft and/or liquid feces, no feces) were also seen at the 
same dose (175 mg/kg/day) and at a higher dose (350 mg/kg/day) in another study in rabbits (MRID 
00046362).  Although this endpoint is not typically considered to be an adverse effect per se, it was 
seen in a dose-dependent manner in two studies, and is protective all of the other effects and durations 
in the database. 
 
A chronic population adjusted dose (cPAD) of 1.0 mg/kg/day was derived from a maternal NOAEL of 
100 mg/kg/day and the application of a 100-fold factor that included a 10X UF for inter-species 
extrapolations, 10X UF for intra-species variations, and a 1X FQPA SF.  Since the endpoint of 
concern is based on maternal toxicity, it is appropriate to assess chronic dietary risk to all population 
subgroups.  Furthermore, the cPAD will be protective of all the effects seen in the long-term studies in 
mice and rats.  An additional SF for the use of short term study for long term risk assessment was not 
applied since the weight-of-evidence shows toxicity occurred at much higher doses in the other species 
and thus would provide adequate protection for long-term risk assessment.  
 
Incidental Oral Short- and Intermediate-Term:  The developmental toxicity study in rabbits 
was also chosen for the short- and intermediate-term incidental oral endpoint.  The POD (i.e., 
maternal NOAEL) was 100 mg/kg/day based upon clinical signs of toxicity (diarrhea, few and/or 
no feces) at the LOAEL of 175 mg/kg/day.  The LOC is 100 based upon a 100-fold factor that 
included a 10X UF for inter-species extrapolations, 10X UF for intra-species variations, and a 
1X FQPA SF.  The POD is appropriate for the population (i.e., infants and children) and duration 
of concern.  It is also protective of the offspring effects observed above the limit dose in the 
multi-generation reproduction studies. 
 
Short- and Intermediate-Term Dermal:   A POD for short- and intermediate-term dermal 
exposure risk assessment was not selected since no dermal or systemic toxicity was seen at the 
limit dose (1000 mg/kg/day) following repeated dermal application to rabbits for 21-days.  
Although there is an increased postnatal quantitative susceptibility in one of the two-generation 
reproductive studies, the effects are observed above the limit dose through the oral route, and are 
of low concern for dermal risk assessment.  Consequently, quantification of dermal risk is not 
required. 
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Short- and Intermediate-Term Inhalation:  A POD for short- and intermediate-term inhalation 
exposure risk assessment was not selected since there were no portal of entry effects or systemic 
toxicity seen following inhalation exposure to rats up to the highest concentration tested (0.36 
mg/L).  Although there is an increased postnatal quantitative susceptibility in one of the two-
generation reproductive studies, the effects are observed above the limit dose through the oral 
route, and are of low concern for inhalation risk assessment.  Therefore, quantification of 
inhalation risk is not required.  
 
4.5.2  Recommendation for Combining Routes of Exposures for Risk Assessment 
 
Since PODs were not selected for assessing risks via the dermal and inhalation routes of 
exposure, combined risks from other routes are not required. 
 
4.5.3  Cancer Classification and Risk Assessment Recommendation 
 
As part of Registration Review, the Agency reevaluated the human carcinogenic potential of 
glyphosate.  The Agency collected and analyzed a substantial amount of data informing the 
carcinogenic potential of glyphosate and utilized the “Framework for Incorporating Human 
Epidemiological & Incident Data in Health Risk Assessment.”6  The framework provides the 
foundation for evaluating multiple lines of scientific evidence and includes two key components: 
problem formulation and use of the mode-of-action/adverse-outcome-pathway (MOA/AOP) 
frameworks.  A comprehensive analysis of data on glyphosate from submitted guideline studies and 
the open literature was performed.  This includes epidemiological, animal carcinogenicity, 
genotoxicity, metabolism, and mechanistic studies.  Guideline studies were collected for 
consideration from the toxicological databases for glyphosate and glyphosate salts.  A fit-for-
purpose systematic review was executed to obtain relevant and appropriate open literature studies 
with the potential to inform the human carcinogenic potential of glyphosate.  Furthermore, the list of 
studies obtained from the toxicological databases and systematic review was cross-referenced with 
recent internal reviews, review articles from the open literature, international agency evaluations, 
and a list of studies provided by registrants. 
 
Available data from epidemiological, animal carcinogenicity, and genotoxicity studies were 
reviewed and evaluated for study quality and results to inform the human carcinogenic potential 
of glyphosate according to the 2005 Guidelines for Carcinogen Risk Assessment.  Additionally, 
multiple lines of evidence were integrated in a weight-of-evidence analysis using the modified 
Bradford Hill Criteria considering concepts, such as strength, consistency, dose response, 
temporal concordance, and biological plausibility.  The totality of the data has been used by the 
Agency to inform cancer classification descriptors according to the 2005 Guidelines for 
Carcinogen Risk Assessment. 
 
In December 2016, the Agency convened the FIFRA SAP to review this evaluation and the 
evaluation was subsequently updated to address their comments7.  Based on a weight-of-
evidence evaluation, the Agency has concluded that glyphosate is classified as “not likely to be 
carcinogenic to humans.” (D444689; 12-DEC-2017; TXR# 0057688 and G. Akerman, 12-DEC-
2017; D444688; TXR#0057689)  
 

                                                 
6 https://www3.epa.gov/pesticides/EPA-HQ-OPP-2008-0316-DRAFT-0075.pdf 
7 https://www.epa.gov/sap/fifra-scientific-advisory-panel-meetings 
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4.5.4  Summary of PODs and Toxicity Endpoints Used in Human Risk Assessment 
 
Table 4.5.4.  Summary of Toxicological Doses and Endpoints for Glyphosate for Use in Human Health Risk 
Assessments1. 

Exposure/ 
Scenario 

POD 
Uncertainty/ 

FQPA SF 
RfD, PAD, LOC Study and Toxicological Effects 

Acute Dietary (General 
Population, including 
Infants and Children) 

An endpoint of concern (effect) attributable to a single dose was not identified in the database.  
Quantification of acute dietary risk to general population including infants and children is not required. 

Chronic Dietary (All 
Populations) 

NOAEL = 
100 

mg/kg/day 

UFA = 10x 
UFH =10x 

FQPA SF = 1x 

cPAD = cRfD = 
1.00 mg/kg/day 

Developmental Toxicity Study – Rabbit (MRID 
44320616):  
Maternal LOAEL = 175 mg/kg/day based on dose-
dependent clinical signs (diarrhea, few and/or no 
feces).  These findings were also seen in another 
study in rabbits at a similar same dose (MRID 
00046362). 

Short- (1-30 days) and 
Intermediate-(1-6 months) 
Term Incidental Oral 

NOAEL = 
100 

mg/kg/day 

UFA = 10x 
UFH =10x 

FQPA SF = 1x 

LOC (residential) 
= MOE < 100 

Developmental Toxicity Study – Rabbit (MRID 
44320616):   
Maternal LOAEL = 175 mg/kg/day based on dose-
dependent clinical signs (diarrhea, few and/or no 
feces).  These findings were also seen in another 
study in rabbits at a similar same dose (MRID 
00046362). 

Short- (1-30 days), 
Intermediate (1-6 months) 
Term Dermal 

A dermal endpoint was not selected; therefore, quantification of dermal risks is not required. 

Short- (1-30 days), 
Intermediate (1-6 months) 
Term Inhalation 

An inhalation endpoint was not selected, therefore, quantification of inhalation risks is not required. 

Cancer (oral, dermal, 
inhalation) 

Classification:  “Not likely to be carcinogenic to humans.” 

1  UF = uncertainty factor, FQPA SF = FQPA Safety Factor, NOAEL = no-observed adverse-effect level, LOAEL = lowest-
observed adverse-effect level, PAD = population-adjusted dose (a = acute, c = chronic) RfD = reference dose, MOE = margin of 
exposure, LOC = level of concern, HDT = highest dose tested, UFA = extrapolation from animal to human (interspecies), UFH = 
potential variation in sensitivity among members of the human population (intraspecies).   

 
4.6  Endocrine Disruption 
 
As required by FIFRA and the Federal Food, Drug, and Cosmetic Act (FFDCA), EPA reviews 
numerous studies to assess potential adverse outcomes from exposure to chemicals.  
Collectively, these studies include acute, subchronic, and chronic toxicity, including assessments 
of carcinogenicity, neurotoxicity, developmental, reproductive, and general or systemic toxicity.  
These studies include endpoints that may be susceptible to endocrine influence, including effects 
on endocrine target organ histopathology, organ weights, estrus cyclicity, sexual maturation, 
fertility, pregnancy rates, reproductive loss, and sex ratios in offspring.  For ecological hazard 
assessments, EPA evaluates acute tests and chronic studies that assess growth, developmental 
and reproductive effects in different taxonomic groups.  As part of its Registration Review for 
glyphosate, EPA reviewed these data and selected the most sensitive endpoints for relevant risk 
assessment scenarios from the existing hazard database.  However, as required by FFDCA 
section 408(p), glyphosate is subject to the endocrine screening part of the Endocrine Disruptor 
Screening Program (EDSP).  
 
EPA has developed the EDSP to determine whether certain substances (including pesticide 
active and other ingredients) may have an effect in humans or wildlife similar to an effect 
produced by a “naturally occurring estrogen, or other such endocrine effects as the Administrator 
may designate.”  The EDSP employs a two-tiered approach to making the statutorily required 
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determinations.  Tier 1 consists of a battery of 11 screening assays to identify the potential of a 
chemical substance to interact with the estrogen, androgen, or thyroid (E, A, or T) hormonal 
systems.  Chemicals that go through Tier 1 screening and are found to have the potential to 
interact with E, A, or T hormonal systems will proceed to the next stage of the EDSP where EPA 
will determine which, if any, of the Tier 2 tests are necessary based on the available data.  Tier 2 
testing is designed to identify any adverse endocrine-related effects caused by the substance, and 
establish a dose-response relationship between the dose and the E, A, or T effect.  
 
Under FFDCA section 408(p), the Agency must screen all pesticide chemicals.  Between 
October 2009 and February 2010, EPA issued test orders/data call-ins for the first group of 67 
chemicals, which contains 58 pesticide active ingredients and 9 inert ingredients.  A second list 
of chemicals identified for EDSP screening was published on June 14, 20138 and includes some 
pesticides scheduled for Registration Review and chemicals found in water.  Neither of these 
lists should be construed as a list of known or likely endocrine disruptors. 
 
Glyphosate is on List 1 for which EPA has received all the required Tier 1 assay data.  The 
Agency has reviewed all of the assay data received for the appropriate List 1 chemicals and the 
conclusions of those reviews are available in the chemical-specific public dockets (see EPA-HQ-
OPP-2009-0361).  For further information on the status of the EDSP, the policies and 
procedures, the lists of chemicals, future lists, the test guidelines and the Tier 1 screening battery, 
please visit our website.9 
 
5.0  Dietary Exposure and Risk Assessment 
 

The registrants have adequately addressed the residue chemistry deficiencies identified in the 
scoping document (D361315, T. Bloem, 14-Jan-2010). 
 

5.1  Summary of Plant and Livestock Metabolism Studies 
 

Primary Crops:  Metabolism studies conducted with non-transgenic crops have been previously 
submitted and reviewed.  Studies in corn, cotton, soybeans, and wheat indicate that the uptake of 
glyphosate from soil is limited, but the residues which are taken up are readily translocated.  
Foliarly applied glyphosate is readily absorbed and translocated throughout apples, coffee, dwarf 
citrus, grapes and pears.  Metabolism occurs via N-methylation and ultimately yields N-methylated 
glycines and phosphonic acids.  Based on these data, HED concluded that the residue of concern in 
non-transgenic plants is glyphosate (D. Duffy, 3-Jun-1974; C. Trichilo, Reregistration Standard, 
15-Jul-1985; D179870, R. Perfetti, 13-Oct-1992; D183202 (RED), R. Perfetti, 27-Oct-1992; R. 
Perfetti, 17-Mar-1994).  Metabolism studies have also been submitted on glyphosate-tolerant 
canola (RT73; D242628, T. Bloem, 30-Nov-1998) and glyphosate-tolerant field corn (Roundup 
Ready® field corn; D217539, G. Kramer, 14-Mar-1996).  The glyphosate-tolerant canola and field 
corn varieties were genetically modified to express the EPSPS gene derived from Agrobacterium 
sp. (strain CP4) which codes for an EPSPS protein that is not inhibited by glyphosate.  The 
glyphosate-tolerant canola and corn were also genetically engineered to express the oxidoreductase 
gene which codes for a protein that converts glyphosate to the non-herbicidal AMPA.  Metabolism 

                                                 
8 See http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OPPT-2009-0477-0074 for the final second list of 
chemicals. 
9 http://www.epa.gov/endo/ 
 



Glyphosate Human Health Risk Assessment D417700 
 

 
Page 18 of 41 

in these varieties of transgenic canola and corn was essentially the same as the non-transgenic 
plants.  Therefore, it was concluded that the terminal residue to be regulated, in non-transgenic 
plants and transgenic corn and canola modified to express the Agrobacterium sp. EPSPS and 
oxidoreductase genes, is glyphosate. 
 

Subsequent to these decisions, HED approved DuPont requests concerning application of 
glyphosate to Optimum GAT soybean, Optimum GAT field corn, and Optimum® GLY 
Canola.  These soybean, field corn, canola varieties were genetically engineered to express the 
gat4601 or gat4621 genes (derived from Bacillus licheniformis; soil bacterium) which confer 
tolerance to glyphosate via conversion of parent to the non-herbicidal N-acetyl-glyphosate.  The 
Optimum GAT field corn and soybean varieties were also engineered to express the zm-hra 
gene (modified version of the acetolactate synthase (ALS) gene) which encodes for an ALS 
protein which is not sensitive to the ALS-inhibiting herbicides.  As a result of the introduction of 
these seed lines, HED concluded that the residues of concern in soybean, field corn, and canola for 
tolerance expression and risk assessment should change from glyphosate to the combined residues 
of glyphosate and N-acetyl-glyphosate (expressed in glyphosate equivalents; D346713, T. Bloem, 
12-Mar-2008; D357880, T. Bloem, 29-Oct-2008; D361315, T. Bloem, 14-Jan-2010; D394964, T. 
Bloem, 15-Nov-2011).   
 
Livestock:  The qualitative nature of the residue in livestock following dosing with glyphosate and 
AMPA is adequately understood.  Studies with lactating goats and laying hens fed a mixture of 
glyphosate and AMPA indicate that the primary route of elimination was by excretion (urine and 
feces).  The HED Metabolism Assessment Review Committee (MARC) determined that the 
terminal residue to be regulated in livestock is glyphosate (D179870, R. Perfetti, 13-Oct-1992; 
D183202 (RED), R. Perfetti, 27-Oct-1992; R. Perfetti, 17-Mar-1994).   
 
Since the Optimum GAT soybean and field corn metabolism studies resulted in significant 
residues of N-acetyl-glyphosate, DuPont submitted summaries of in vitro (rumen fluid, fertile hen 
egg, and rat liver S9 supernatant) and in vivo (rat metabolism study) studies conducted with the N-
acetyl-glyphosate metabolite and submitted goat and hen metabolism studies conducted with the N-
acetyl-glyphosate metabolite.  Based on these data and the glyphosate metabolism studies, HED 
concluded that the residues of concern in livestock following consumption of glyphosate and N-
acetyl-glyphosate, for tolerance expression and risk assessment purposes, are glyphosate and N-
acetyl-glyphosate (D346713, T. Bloem, 12-Mar-2008; D361315, T. Bloem, 14-Jan-2010).   
 
Rotational Crops:  A confined rotational crop study has been previously submitted/reviewed which 
employed an application rate of 3.7 lb ae/acre and carrot, lettuce, and barley as rotational crops 
(plantback intervals (PBIs) of 30, 119-125, and 364 days; MRIDs 415432-01 and -02, A. 
Abramovitch, 14-Oct-1992).  Glyphosate residues were <0.01 ppm in/on all rotational crops except 
for barley grain from the 125-day PBI plot which had a glyphosate residue of 0.018 ppm.  Based on 
these data, HED concluded that residues in rotational crops will be insignificant provided the labels 
specify a 30-day PBI for all nonlabeled crops (D200041, G. Kramer, 12-May-1994; field rotational 
crop study has not been submitted and is not required).   
 
Environmental Fate:  It is assumed that the glyphosate salts dissociate rapidly to form glyphosate 
acid and the counter ion.  Because glyphosate acid will be a zwitterion (presence of both negative 
(anionic) and positive (cationic) electrostatic charges) in the environment, it is expected to speciate 
into dissociated species of glyphosate acid in soil, sediment, and aquatic environments.  The 
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environmental fate data for glyphosate, with the exception of a photodegradation study (MRID 
44320643), did not address the impact of environmental fate processes on different species of 
glyphosate acid.    
 
The major route of transformation of glyphosate identified in laboratory studies is microbial 
degradation.  In soils incubated under aerobic conditions, the half-life of glyphosate ranges from 1.8 
to 109 days and in aerobic water-sediment systems is 14 - 518 days.  However, anaerobic 
conditions limit the metabolism of glyphosate (half-life 199 - 208 days in anaerobic water-sediment 
systems).  In laboratory studies, glyphosate was not observed to break down by abiotic processes, 
such as hydrolysis, direct photolysis on soil, or photolysis in water at pH 7.  In the field, soil 
dissipation half-lives for glyphosate were measured to be 1.4 - 142 days.  Although the variability 
in glyphosate dissipation rates cannot be statistically correlated to any specific test site properties, 
dissipation half-lives tend to be higher at test sites in the central to northern United States.  Along 
with significant mineralization to carbon dioxide, the major degradate of glyphosate is AMPA.   
 
The available field and laboratory data indicate that glyphosate adsorbs strongly to soil.  Based on 
the low vapor pressure of glyphosate, volatilization from soils will not be an important dissipation 
mechanism.  HED concluded that glyphosate is the only residue of concern in drinking water.   
 
5.2  Residues of Concern Summary and Rationale 
 
As indicated in Section 4.2, the only identified metabolite from the rat metabolism study was 
AMPA which was found in the excreta.  Excluding the DuPont glyphosate-tolerant plant 
metabolism studies, the plant and livestock metabolism studies resulted in a similar profile with 
glyphosate and AMPA being the main residues.  In the DuPont glyphosate-tolerant plant 
metabolism studies, N-acetyl-glyphosate was also a major residue.  N-acetyl-glyphosate is not 
anticipated to be more toxic than glyphosate based on the available toxicity data, similar 
structure to glyphosate, and the lack of lack of structural alerts for carcinogenicity, mutagenicity 
and endocrine effects (D345923, P. Shah et al., 18-Mar-2008). 
 
In 1992, the HED Metabolism Committee determined that, based on toxicological 
considerations, AMPA need not be regulated, and in 1994, it was determined that, based on 
toxicological considerations, AMPA need not be regulated regardless of levels observed in foods 
or feeds.  N-acetyl-AMPA was detected as one of the metabolites formed in certain transgenic 
crops and was excluded as a residue of concern based on residue and toxicity considerations 
(D345923, P. Shah et al., 18-Mar-2008).  The decision that AMPA and N-acetyl-AMPA need 
not be regulated, regardless of levels observed in foods or feeds, was revisited for the glyphosate 
registration review risk assessment.  HED believes the decision to not regulate AMPA is still 
appropriate based on the following toxicological considerations:  (1) the parent active ingredient 
glyphosate has a very low level of toxicity based on HED’s database of guideline studies; (2) 
glyphosate toxicity studies are being used in endpoint selection; (3) the effects in the available 
subchronic study for AMPA (body weight loss and histopathologic lesions of the urinary 
bladder) occur at a dose greater than the limit dose (1,200 mg/kg/day) which is four fold higher 
than the point of departure being used in risk assessment; and (4) the points of departure selected 
are protective for the observed toxicity due to AMPA. 
 
A summary of the residues of concern in primary crops, livestock, rotational crops, and drinking 
water for the tolerance expression and dietary risk assessments is presented in Table 5.2.   
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Table 5.2.  Residues of Concern for Tolerance Expression and Risk Assessment. 

Matrix Residues Included in Risk Assessment Residues Included in Tolerance Expression
primary crops (excluding soybean and field corn) glyphosate glyphosate 
soybean and field corn glyphosate and N-acetyl-glyphosate glyphosate and N-acetyl-glyphosate 
livestock glyphosate and N-acetyl-glyphosate glyphosate and N-acetyl-glyphosate 
rotational crops glyphosate glyphosate 
drinking water glyphosate not applicable 
 

5.3  Food Residue Profile  
 

For most crops, tolerances are at or near the LOQ and reflect the fact that only soil-directed applications 
are permitted.  Significantly higher tolerance are established for those crop where harvest-aid (desiccant) 
applications are registered and for the tolerant crops where over-the-top applications are permitted.   
 
Provided all labels conform to the application scenarios specified in the JGTF summary (see Section 
3.2), the residue chemistry database is sufficient to support the current registrations; no additional 
residue chemistry data are required.  HED evaluated the glyphosate residue chemistry database to 
determine if the established tolerances conform to the current practices and to determine if the crop 
group/subgroup tolerances could be updated to the current crop group/subgroup definitions.  Based on 
this analysis, HED is recommending for establishment of the tolerances listed in Attachment C Table 
C.1.  A subgroup 24D tolerance was not recommended as glyphosate is not registered for application to 
dragon fruit (representative crop).  It is noted that for the remaining recommended crop groups/subgroup 
tolerances, the application scenarios within a crop group/subgroup were not consistent in every instance.  
Despite this, HED is recommending for the crop group/subgroup tolerances as the differences were 
minor and unlikely to lead to a significant difference in residues.  With the establishment of the 
tolerances listed in Attachment C Table C.1, the following tolerances should be deleted:  acerola; aloe 
vera; ambarella; asparagus; atemoya; avocado; bamboo, shoots; banana; biriba; breadfruit; cactus, fruit; 
cactus, pads; canistel; cherimoya; custard apple; date, dried fruit; durian; feijoa; fig; fruit, stone, group 
12; guava; ilama; imbe; imbu; jaboticaba; jackfruit; longan; lychee; mamey apple; mango; mangosteen; 
marmaladebox; noni; nut, tree, group 14; olive; palm heart; papaya; papaya, mountain; passionfruit; 
pawpaw; persimmon; pineapple; pistachio; pomegranate; pulasan; rambutan; rose apple; sapodilla; 
sapote, black; sapote, mamey; sapote, white; soursop; Spanish lime; star apple; starfruit; sugar apple; 
Surinam cherry; tamarind; vegetable, leafy, brassica, group 5; vegetable, leafy, except brassica, group 4; 
watercress, upland; and wax jambu. 
 

In response to concern from segments of the general public related to the presence of glyphosate in 
human milk, the BEAD-ACB analyzed human milk samples collected by the National Children’s 
Study for residues of glyphosate and the glyphosate metabolites N-acetyl-glyphosate and AMPA 
(ACB Project #B14-46, L. Podhorniak, 13-May-2015).  A total of 39 samples from 39 mothers 
were analyzed using a fully validated liquid chromatography with tandem mass spectroscopy (LC-
MS/MS) method which has a high level of specificity for the target analytes.  Glyphosate, N-
acetyl-glyphosate, and AMPA were not detected in the samples (glyphosate LOQ/LOD = 10 
ppb/3.3 ppb; metabolite LOQ/LOD = 30 ppb/10 ppb).  Storage stability data are available 
validating the storage interval (ACB Project #B14-46, L. Podhorniak, 26-Apr-2016).   
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5.4  Drinking Water Residue Profile 
D440486, J. Hetrick, 15-Jun-2017 
 

Table 5.4 is a summary of the worst-case EDWCs when considering all registered uses.  Based on 
these estimates, the chronic dietary assessment assumed a concentration in water of 75 ppb.  The 
monitoring data provided in Table 5.4 were derived from the United States Geological Survey 
(USGS) National Water-Quality Assessment Program (NAWQA).  The groundwater monitoring data 
with high glyphosate concentrations provided in Table 5.4 are associated with subsurface drains and, 
therefore, they are not representative of groundwater sourced drinking water.  Typically, tile drain 
fields form preferential flow pathways into tile drains, which allows for a less torturous flow pathway 
when compared to advection-dispersion flow, as assumed in the groundwater model.  
 

Table 5.4.  Drinking Water Concentrations.   

Drinking Water 
Source 

Crop Scenario/Model 
1-in-10-year average daily 

(µg/L) 
1-in-10-year annual average 

(µg/L) 

Surface Water 

direct application to surface water/Pesticide 
Water Calculator (ver. 1.52) and Variable 
Volume Water Model (ver. 1.02).   

700 75 

monitoring2 35 2.8 

Ground Water 
Crop Scenario/Model Peak (µg/L) Post-Breakthrough Average (µg/L) 

turf - 40 lbs ae/acre/PRZM-GW (ver. 1.52)1 no breakthrough 
monitoring3 285 20.6 

1  PRZM-GW = pesticide root zone mode- groundwater  
2  Monitoring sites with dissolved glyphosate data and watershed areas greater or equal to 0.04 km2 are assumed to be capable of 
supporting a CWS.  A watershed area of 0.04 km2 represents a lower bound watershed area for a surface source drinking water.   
3  The indicated highest glyphosate concentration in groundwater is from a subsurface drain in Hamilton County, IA (USGS 
423232093351801), which is not representative of a drinking water intake location.    
 

5.5  Dietary Risk Assessment 
D429229, T. Bloem, 30-Nov-2017 
 

A chronic dietary risk assessment was conducted using DEEM-FCID (ver. 3.16) which 
incorporates consumption data from USDA NHANES/WWEIA (2003-2008).  Acute and cancer 
dietary risk assessments were not conducted since an appropriate endpoint attributable to a single 
dose was not identified for the general U.S. population or any population subgroup and 
glyphosate is classified as not likely to be a human carcinogen, respectively.  The chronic 
analysis is highly conservative in that it assumed tolerance-level residues, 100% crop treated, 
DEEM (ver. 7.81) default processing factors, and modeled drinking water estimates (direct 
application to water scenario).  The resulting chronic risk estimates (food and water) were 
<100% of the cPAD and are therefore less than HED’s level of concern (children 1-2 years old 
were the most highly exposed population subgroup at 23% the cPAD).  Table 5.5 is a summary 
of the chronic dietary exposure estimates.   
 

Table 5.5.  Summary of Chronic Dietary Exposure and Risk. 
Population Subgroup cPAD (mg/kg/day) Exposure (mg/kg/day) %cPAD1 

General U.S. Population 

1.00 

0.089771 9.0 
All Infants (< 1 year old) 0.138338 14 
Children 1-2 years old 0.228379 23 
Children 3-5 years old 0.212036 21 
Children 6-12 years old 0.147749 15 
Youth 13-19 years old 0.088362 8.8 
Adults 20-49 years old 0.074650 7.5 
Adults 50-99 years old 0.061258 6.1 
Females 13-49 years old 0.069318 6.9 
1  The bolded %cPAD represents the population with highest risk. 
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6.0  Residential (Non-Occupational) Exposure/Risk Characterization 
D398862, L. Venkateshwara, 30-Oct-2012 
 
Residential exposure to glyphosate may occur as a result of the currently registered turf 
(including golf courses and residential lawns) and aquatic application scenarios.  These uses 
were previously assessed in 2012 (Memo, L. Venkateshwara, D398862, 30-Oct-2012), and that 
assessment reflects HED’s 2012 Residential SOPs, policy changes for body-weight assumptions, 
and updates to HED’s inputs for aquatic/swimmer assessments.  The exposure and risk estimates 
from the previous assessment are summarized here.  It should be noted, however, that the MOEs 
have been updated to reflect a revised POD, the aquatic use scenario has been updated to reflect 
a higher application rate identified in the JGTF use matrix, and the aquatic scenario inputs have 
been updated to reflect the draft Aquatic SOP (November, 2015).   
 
6.1  Residential Handler Exposure 
 
Based on the registered residential use patterns, there is a potential for short-term dermal and 
inhalation exposures to homeowners who mix and apply products containing glyphosate 
(residential handlers).  However, since short- and intermediate-term dermal and inhalation PODs 
were not selected due to the lack of toxicity via these routes, a quantitative exposure risk 
assessment was not completed. 
 
6.2  Post-Application Exposure 
 
Post-application dermal and inhalation assessments were not quantitatively assessed since short- 
and intermediate-term dermal or inhalation PODs were not selected.  However, based on the 
registered use patterns, children may have short-term post-application incidental oral exposures 
from hand-to-mouth behavior on treated lawns and swimmers (adults and children) may have 
short-term post-application incidental oral exposures from the aquatic use.  It is noted that the 
short-term assessment is protective of intermediate-term exposure as the incidental oral PODs for 
these durations are identical.   
 
Table 6.2.1 presents the post-application incidental oral MOE values calculated for children 1 to 
<2 years old after applications of glyphosate to turf.  Table 6.2.2 presents the post-application 
incidental oral ingestion MOE values calculated for adults and children 3 to <6 years old after 
aquatic applications of glyphosate.  The post-application MOEs do not exceed the LOC for any 
of the scenarios assessed (LOC for MOEs <100).  It is noted that the lifestages selected for risk 
assessment are considered protective for the exposures and risks for any other potentially 
exposed lifestages.   
 
The incidental oral scenarios for the turf assessment (i.e., hand-to-mouth, object-to-mouth, and 
soil ingestion) should be considered inter-related and it is likely that they occur interspersed 
amongst each other across time.  Combining these scenarios would be overly-conservative 
because of the conservative nature of each individual assessment.  Therefore, none of the 
incidental oral scenarios were combined. 
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Table 6.2.1.  Post-application Incidental Oral Risk Estimates for Application of Glyphosate to Turf1. 
Lifestage Post-application Exposure Scenario Exposure (mg/kg/day) Short-term MOEs5 

Children 1 to <2 year old Turf – sprays 
Hand-to-Mouth2 0.1565 640 
Object-to-Mouth3 0.00481 21,000 

Incidental Soil Ingestion4 0.00034 290,000 
1  Based on the maximum labeled rate specified in the Roundup® Weed & Grass Super Concentrate, EPA Reg. No. 71995-25. 
2  Hand-to-Mouth = Hand residue loading (mg/cm2)*fraction hand surface area mouthed/event (0.127/event)*typical surface area 
of one hand (150 cm2)*exposure time (1.5 hrs/day)*number of replenishment intervals/hr (4 intervals/hr)*(1-(1-saliva extraction 
factor (0.5)^number of hand-to-mouth contact events per hour (13.9 events/hr); Hand Residue Loading = fraction of ae on hands 
compared to total surface residue from dermal TC study (0.06)*dermal exposure (mg))/typical surface area of one hand (150 cm2).   
3  Object-to-Mouth = ((Object Residue (µg/cm2)*CF1 (1.0E-3 mg/µg)*Object Surface Area Mouthed/Event (10 
cm2/event))*(Exposure Time (1.5 hrs/day)*#Replenishment Intervals/hr (4))*(1-((1-Extraction by Saliva (0.48))^(#Object-to-
Mouth Events/hr (8.8 events/hr)/#Replenishment intervals/hr))))/Body Weight (11 kg). 
4  Soil Ingestion = (Soil Residue (7.0746975 µg/g) *Ingestion Rate (50 mg/kg/day) *CF(0.000001))/Body Weight (11 kg). 
5  MOE = NOAEL/Daily Dose (mg ae kg/day); Oral NOAEL = 100 mg/kg/day.  LOC is for MOEs <100. 

 
Table 6.2.2.  Post-Application Swimmer Risk Estimates for Aquatic Application of Glyphosate. 

Exposure Scenario 
Application Rate 

(lb ae/acre)1 
Maximum Concentration 

in water (mg/L)2 
Exposure 

(mg/kg/day)3  
Short-term 

MOE4 
Ingestion of water, Adult 

8 0.737 
0.000046035 2,200,000 

Ingestion of water, Children 3 to <6 years old 0.000484583 210,000 
1  Application rate from registered labels for aquatic weed control using glyphosate IPA salt (label = EPA Reg. No. 524-343 
identified in the JGTF Use Matrix as the highest aquatic rate).  Note this rate is higher than previously assessed in D398862. 
2  Maximum concentration in water (top 4 ft) = 8 lb ae/acre x 1A/43,560 ft2 x 454,000 mg/lb x 4ft x ft3/28.32 L = 0.737 mg/L. 
3  PDR, incidental oral exposure = concentration, Cw (mg/L) x ingestion rate, IgR (L/hr) x exposure time, ET (hrs/d) x 1/BW 
(adult = 80 kg; children (3 to <6 years old) = 19 kg). 
4  MOE = NOAEL/PDR; short-term incidental oral NOAEL = 100 mg/kg bw/d.  LOC is for MOEs <100. 

 
6.3  Residential Risk Estimates for Use in Aggregate Assessment 
 
Table 6.3 reflects the residential risk estimates that are recommended for use in the aggregate 
assessment.  The recommended residential exposure scenario for use in the adult aggregate 
assessment reflects short-term incidental oral exposure to treated aquatic areas (post-application 
exposure).  The recommended residential exposure scenario for use in the child aggregate 
assessment reflects short-term incidental oral exposure to children 1 to <2 years old from treated 
turf (post-application exposure).  As indicated above, the short-term assessment is protective of 
intermediate-term exposure (identical incidental oral POD for these durations) and the lifestages 
selected for aggregate risk assessment are considered protective for the exposures and risks for 
any other potentially exposed lifestage.   
 
Table 6.3.  Recommendations for the Residential Exposures for the Glyphosate Aggregate Assessment. 

Lifestage 
Exposure (mg/kg/day)1 

Total Exposure (mg/kg/day) MOE2  
Dermal Inhalation Oral 

short-term 
Adults 

not applicable 
0.000046035 0.000046035 2,200,000 

Children 1 to <2 year old 0.1565 0.1565 640 
1  Post-application exposure represents high-end incidental oral exposure for the relevant exposure duration. 
2  Residential post-application MOE = Incidental oral NOAEL / Residential post-application total exposure; LOC for MOEs <100. 

 
6.4  Non-Occupational Bystander Post-Application Inhalation Exposure and Risk Estimates 
 
Volatilization of pesticides may be a source of post-application inhalation exposure to individuals 
nearby pesticide applications.  The Agency sought expert advice and input on issues related to 
volatilization of pesticides from its FIFRA SAP in December 2009, and received the SAP’s final 
report on March 2, 2010 (http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OPP-2009-
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0687-0037).  The Agency has evaluated the SAP report and has developed a Volatilization 
Screening Tool and a subsequent Volatilization Screening Analysis 
(http://www.regulations.gov/#!docketDetail;D=EPA-HQ-OPP-2014-0219).  During Registration 
Review, the Agency will utilize this analysis to determine if data (i.e., flux studies, route-specific 
inhalation toxicological studies) or further analysis is required for glyphosate. 
 
6.5  Non-Occupational Spray Drift Exposure and Risk Estimates 
 
Off-target movement of pesticides can occur via many types of pathways and it is governed by a 
variety of factors.  Sprays that are released and do not deposit in the application area end up off-
target and can lead to exposures to those it may directly contact.  They can also deposit on surfaces 
where contact with residues can eventually lead to indirect exposures (e.g., children playing on 
lawns where residues have deposited next to treated fields).  The potential risk estimates from these 
residues can be calculated using drift modeling coupled with methods employed for residential risk 
assessments for turf products. 
 
The approach to be used for quantitatively incorporating spray drift into risk assessment is based on 
a premise of compliant applications which, by definition, should not result in direct exposures to 
individuals because of existing label language and other regulatory requirements intended to 
prevent them.10  Direct exposures would include inhalation of the spray plume or being sprayed 
directly.  Rather, the exposures addressed here are thought to occur indirectly through contact with 
impacted areas, such as residential lawns, when compliant applications are conducted.  Given this 
premise, exposures for children (1 to 2 years old) and adults who have contact with turf where 
residues are assumed to have deposited via spray drift thus resulting in an indirect exposure are the 
focus of this analysis analogous to how exposures to turf products are considered in risk 
assessment.   
 
Several glyphosate products have existing labels for use on turf, thus it was considered whether the 
risk assessment for that use would be considered protective of any type of exposure that would be 
associated with spray drift.  If the maximum application rate on crops adjusted by the amount of 
drift expected is less than or equal to existing turf application rates, the existing turf assessment is 
considered protective of spray drift exposure.  The currently registered maximum single agricultural 
application rate of glyphosate for several scenarios is at 8.0 lb ae/acre (grass pastures, forestry, and 
Christmas tree farms).  The highest fraction of spray drift noted for any application method 
immediately adjacent to a treated field results in a deposition fraction of 0.2611 of the application 
rate.  A quantitative spray drift assessment for glyphosate is not required because the maximum 
application rate for the relevant uses multiplied by the 0.26x adjustment factor for drift (8.0 lb 
ae/acre x 0.26 = 2.08 lb ae/acre) is less than the assessed maximum direct spray residential turf 
application rate (10.5 lb ae/acre; D398862, L. Venkateshwara, 30-Oct-2012).  As a result, the turf 
post-application assessment is protective for any potential exposures for any glyphosate products.  
The turf post-application MOEs have been previously assessed and are based on the revised SOPs 
for Residential Exposure Assessment (i.e., see above in Section 6.2).   
 
  

                                                 
10 This approach is consistent with the requirements of the EPA’s Worker Protection Standard which, when 
included on all labels, precludes direct exposure pathways. 
11  Tier 1 output from the aerial application using fine to medium spray quality based on AgDrift® output files 
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7.0  Aggregate Risk Assessment 
 
In accordance with the FQPA, HED must consider and aggregate pesticide exposures and risks 
from three major sources:  food, drinking water, and residential exposures.  Based on the 
registered/proposed agricultural and residential uses, HED conducted short-term (food, water, 
residential incidental oral) and chronic (food and water) aggregate risk assessments.  Acute and 
cancer aggregate risk assessments were not conducted since an appropriate endpoint attributable 
to a single dose was not identified for the general U.S. population or any population subgroup 
and glyphosate is classified as not likely to be a human carcinogen, respectively.  In addition, 
although an intermediate-term assessment was not conducted, the short-term assessment is 
protective of intermediate-term as the PODs for these durations are identical.   
 
Short-Term Aggregate Risk Assessment:  For children, short-term aggregate exposure includes 
chronic dietary (food and water) and incidental oral ingestion exposure resulting from the turf 
use (highest exposure of all possible scenarios).  For adults, short-term aggregate exposure 
includes chronic dietary exposure (food and water) and incidental oral ingestion exposure 
resulting from the aquatic use (highest exposure of all possible scenarios).  Table 7.0 is a 
summary of the short-term aggregate exposures and risk estimates.  Since the aggregate MOEs 
are ≥260, short-term aggregate exposure to glyphosate does not exceed the LOC (LOC for 
MOEs <100).  HED notes that the lifestages selected for short-term aggregate risk assessment 
and the resulting aggregate MOEs are protective for any other potentially exposed lifestage.   
 
Table 7.0.  Short-Term Aggregate Exposure. 

Population 
Exposure (mg/kg/day) 

Aggregate MOE2 
Dietary1 Incidental Oral1 Combined 

Adults 20-49 years old 0.076405 0.000046035 0.076451 1,300 
Children 1 to <2 year old 0.230916 0.1565 0.387416 260 

1  See Table 5.4 (dietary) and Table 6.3 (incidental oral); highest dietary exposure for children and adults was selected. 
2  Aggregate MOE = 100 mg/kg/day (short-term incidental oral NOAEL)  combined exposure (mg/kg/day). 

 
Chronic Aggregate Risk Assessment:  Since there are no long-term exposures expected based on 
the use pattern, aggregate chronic risk assessment only takes into consideration dietary (food and 
water) exposure only.  The chronic aggregate exposure and risk estimates do not exceed HED's 
LOC (≤23% cPAD; see Section 5.4).  
 
8.0  Cumulative Exposure/Risk Characterization 
 
Unlike other pesticides for which EPA has followed a cumulative risk approach based on a 
common mechanism of toxicity, EPA has not made a common mechanism of toxicity finding as 
to glyphosate and any other substances.  For the purposes of this assessment, therefore, EPA has 
not assumed that glyphosate has a common mechanism of toxicity with other substances.  In 
2016, EPA’s OPP released a guidance document entitled, Pesticide Cumulative Risk Assessment: 
Framework for Screening Analysis12.  This document provides guidance on how to screen groups 
of pesticides for cumulative evaluation using a two-step approach beginning with the evaluation 
of available toxicological information and if necessary, followed by a risk-based screening 

                                                 
12 https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/pesticide-cumulative-risk-assessment-
framework 
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approach.  This framework supplements the existing guidance documents for establishing 
common mechanism groups (CMGs)13 and conducting cumulative risk assessments (CRA)14.  
During Registration Review, the Agency will utilize this framework to determine if the available 
toxicological data for glyphosate suggests a candidate CMG may be established with other 
pesticides.  If a CMG is established, then a screening-level toxicology and exposure analysis may 
be conducted to provide an initial screen for multiple pesticide exposure.   
 

9.0  Occupational Exposure/Risk Characterization 
 

There is the potential for occupational handler and post-application dermal and inhalation exposure; 
however, due to the lack of toxicity via these routes, no dermal or inhalation PODs were selected for 
glyphosate.  Therefore, a quantitative occupational exposure assessment was not conducted.   
 

Restricted Entry Interval:  Glyphosate is classified as Toxicity Category IV via the dermal route and 
Toxicity Category IV for skin irritation potential.  It is not a skin sensitizer.  Short- and intermediate-
term post-application were not quantitatively assessed since short- and intermediate-term dermal 
endpoints were not selected.   Under 40 CFR 156.208 (c) (2), ai’s classified as Acute III or IV for 
acute dermal, eye irritation and primary skin irritation are assigned a 12-hour REI.  Therefore, the 
[156 subpart K] Worker Protection Statement interim REI of 12 hours is adequate to protect 
agricultural workers from post-application exposures to glyphosate.   
 

REIs may be further reduced if certain criteria are met in accordance with the Pesticide Registration 
(PR) Notice 95-3 [Reduction of WPS Interim REIs for Certain Low Risk Pesticides]15.  In PR 
Notice 95-3, there are a set of criteria listed for the active ingredient that must be met for chemicals 
to be eligible for a reduced REI.  These criteria include: 
 

●The active ingredient is in Toxicity Category III or IV based upon data for acute dermal toxicity, 
acute inhalation toxicity, primary skin irritation, and primary eye irritation.  Acute oral toxicity data 
were used if no acute dermal data were available.  If EPA lacked data on primary skin irritation, 
acute inhalation, or primary eye irritation of the active ingredient, then the Agency reviewed data on 
that end-point for similar active ingredients (analogs), and excluded such active ingredients from 
consideration for the reduced REI, if the analog is in Toxicity Category I or II for that endpoint. 
●The active ingredient is not a dermal sensitizer (or in the case of biochemical and microbial active 
ingredients, no known reports of hypersensitivity exist). 
●The active ingredient is not a cholinesterase inhibitor (N-methyl carbamate and organophosphate) 
as these chemicals are known to cause large numbers of pesticide poisonings and have the potential 
for serious neurological effects. 
●No known reproductive, developmental, carcinogenic, or neurotoxic effects have been associated 
with the active ingredient.  If active ingredients did not have data available for these chronic health 
effects, then EPA considered data on appropriate chemical and biological analogs.  Active 
ingredients that have been classified as carcinogenic in Category B (probable human carcinogen) or 
Category C with a potency factor, Q* (possible human carcinogen, for which quantification of 
potential risk is considered appropriate), or are scheduled for HED's Cancer Peer Review process, 
were omitted from consideration. 

                                                 
13 Guidance For Identifying Pesticide Chemicals and Other Substances that have a Common Mechanism of 
Toxicity (USEPA, 1999). 
14 Guidance on Cumulative Risk Assessment of Pesticide Chemicals That Have a Common Mechanism of Toxicity 
(USEPA, 2002). 
15 Available: http://www.epa.gov/PR_Notices/pr95-3.html 



Glyphosate Human Health Risk Assessment D417700 
 

 
Page 27 of 41 

●EPA does not possess incident information (illness or injury reports) that are “definitely” or 
“probably” related to post-application exposures to the active ingredient. 
 

Upon review of the criteria for the active ingredient only, it appears that glyphosate is consistent 
with the criteria in PRN 95-3 that allow for a 4-hour REI.  Note: The PR Notice also includes similar 
criteria for the end-use product.  These criteria have not been evaluated by HED.  Based solely on 
the active ingredient criteria, HED would recommend for reduction of the REI for glyphosate. 
 

10.0  Incident and Epidemiological Analysis 
D417808, S. Recore et al., 6-Feb-2014 
 

HED found that the acute health effects reported to the incident databases queried are consistent with 
the previous incident report, and the other databases and medical literature reviewed.  These health 
effects primarily include dermal, ocular, and respiratory effects.  Effects are generally mild/minor to 
moderate meaning the symptoms were minimally traumatic and resolved rapidly.  The relatively 
high (absolute) number of reported glyphosate incidents across the reviewed databases is likely a 
result of glyphosate being among the most widely used pesticides by volume.  It should be noted that 
most of the incidents reported are minor in severity.  Pesticide Incidents from OPP Incident Data 
System (IDS; 2008 to 2012), California’s Pesticide Incident Surveillance Program (PISP; 2005 to 
2010), Sentinel Event Notification System for Occupational Risk (SENSOR)-Pesticides (1998 to 
2009), the Agency-sponsored National Pesticide Information Center (NPIC; 2007-2013), and 
American Association of Poison Control Centers (AAPCC; 2001 to 2012) data were reviewed.  The 
incident data available from IDS and NPIC suggest that homeowner mixing/loading/applying 
(usually due to human errors and container leaks) are responsible for almost half of the reported 
incidents.  SENSOR-Pesticides incident data are consistent with IDS and NPIC, also suggesting that 
application of glyphosate results in the most reported incidents.  The incident data available from CA 
PISP suggests that occupational handling of equipment is responsible for most incidents due to 
equipment leaks and malfunction.  Based on the data in SENSOR, IDS, and NPIC, it appears that the 
children’s exposures are due to postapplication exposure, accidental ingestion, and tampering with 
the product.  
 

The medical-case literature reviewed indicates that most of the accidental ingestions of glyphosate 
formulations resulted in mild symptoms such as irritation of oral and upper gastrointestinal mucosa 
and were self-limited.  However, intentional ingestions caused moderate to severe symptoms and 
involved multiple organ systems.   
 

While HED identified several dozen glyphosate environmental epidemiology studies, few of these 
studies reflected an a priori research interest in the potential role of glyphosate and chronic disease 
outcomes, and most studies were hypothesis-generating in nature.  Given this and other limitations 
of these studies, there is insufficient evidence to conclude that glyphosate plays a role in any of the 
health outcomes studied across this epidemiologic database.  EPA will continue to follow the 
literature concerning the potential role of the chemical in certain cancer and non-cancer outcomes.   
 

Attachment A:  Chemical Names and Structures. 
Attachment B:  Toxicity Profile Tables. 
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Attachment A:  Chemical Names and Structures 
 

Compound Structure 

Glyphosate 
 
N-(phosphonomethyl)glycine 

 
N-Acetyl-glyphosate 
 
N-acetyl-N-(phosphonomethyl)glycine 

 
AMPA 
 
(aminomethyl)phosphonic acid 

 
N-Acetyl-AMPA 
 
[(acetylamino)methyl]phosphonic acid 
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Attachment B:  Toxicity Profile Tables 
 
B.1 Toxicology Data Requirements 
 
The requirements (40 CFR 158.340) for uses of glyphosate are in Table B.1.  Use of the new 
guideline numbers does not imply that the new (1998) guideline protocols were used. 
 

Table B.1.  Toxicological Data Requirements for Glyphosate. 

Study 
Technical 

Required Satisfied 
870.1100    Acute Oral Toxicity .......................................................  
870.1200    Acute Dermal Toxicity ..................................................  
870.1300    Acute Inhalation Toxicity ..............................................  
870.2400    Primary Eye Irritation ....................................................  
870.2500    Primary Dermal Irritation ..............................................  
870.2600    Dermal Sensitization......................................................  

yes 
yes 
yes 
yes 
yes 
yes 

yes 
yes 
no1 
yes 
yes 
yes 

870.3100    Oral Subchronic (rodent) ...............................................  
870.3150    Oral Subchronic (nonrodent) .........................................  
870.3200    21-Day Dermal ..............................................................  
870.3465    90-Day Inhalation ..........................................................  

yes 
yes 
yes 
yes 

yes 
no2 
yes 
yes 

870.3700a  Developmental Toxicity (rodent) ...................................  
870.3700b  Developmental Toxicity (nonrodent).............................  
870.3800    Reproduction .................................................................  

yes 
yes 
yes 

yes 
yes 
yes 

870.4100a  Chronic Toxicity (rodent) ..............................................  
870.4100b  Chronic Toxicity (nonrodent) ........................................  
870.4200b  Oncogenicity (mouse) ....................................................  
870.4300    Chronic/Oncogenicity ....................................................  

yes 
yes 
yes 
yes 

yes 
yes 
yes 
yes 

870.5100    Mutagenicity—Gene Mutation - bacterial .....................  
870.5300    Mutagenicity—Gene Mutation - mammalian ................  
870.5xxx    Mutagenicity—Structural Chromosomal Aberrations ...  
870.5xxx    Mutagenicity—Other Genotoxic Effects .......................  

yes 
yes 
yes 
yes 

yes 
yes 
yes 
yes 

870.6100a  Acute Delayed Neurotoxicity (hen) ...............................  
870.6100b  90-Day Neurotoxicity (hen) ...........................................  
870.6200a  Acute Neurotoxicity Screening Battery (rat) .................  
870.6200b  90-Day Neurotoxicity Screening Battery (rat) ...............  

no 
no 
yes 
yes 

no 
no 
yes 
yes 

870.7485    General Metabolism ......................................................  
870.7600    Dermal Penetration ........................................................  
870.7800    Immunotoxicity .............................................................  

yes 
no 
yes 

yes 
no 
yes 

1  The requirement for an acute inhalation LC50 study was waived. 
2  This is not considered a data gap because there is a chronic dog study in the database. 
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Table B.2.  Acute Toxicity Profile. 
Guideline No. Study Type MRID(s) Results Toxicity Category 

870.1100 Acute oral [rat] 41400601 LD50 > 5,000 mg/kg IV 
870.1200 Acute dermal [rabbit] 41400602 LD50 > 5,000 mg/kg IV 
870.1300 Acute inhalation  

None 
The requirement for an acute inhalation 
LC50 study was waived 

None 

870.2400 Acute eye irritation [rabbit] 
41400603 

Corneal opacity or irritation clearing in 7 
days or less 

III 

870.2500 Acute dermal irritation [rabbit] 41400604 Mild or slight irritant IV 
870.2600 Skin sensitization [guinea pig] 41642307 Not a sensitizer None 
 
Table B.3.  Subchronic, Chronic, and Other Toxicity Profile. 

Guideline No. Study Type 
MRID No. (year)/ 

Classification /Doses 
Results 

870.3100 90-Day Oral Toxicity 
(Mice) 

00036803 (1979) 
Acceptable/guideline 
0, 5000, 10000, 50000 ppm 
(0, 944/ 1530, 1870/2740, 9710/ 
14800 mg/kg/day [M/F])  

NOAEL = 1870/2740 mg/kg/day [M/F]. 
LOAEL = 9710/14800 mg/kg/day [M/F] based on 
decreased body weight. 

9870.3100 90-Day oral toxicity 
range finding (Rat) 

40559401 (1987) 
Acceptable/guideline 
0, 1000, 5000, or 20000 ppm 
(0, 63, 317, 1267 mg/kg/day) 

NOAEL = 1267 mg/kg/day. 
LOAEL = not established. 

870.3150 90-Day oral toxicity 
(Rat) – AMPA  

00241351 (1979) 
Acceptable/guideline 
0, 400, 1200, 4800 mg/kg/day 
[M/F] 

NOAEL = 400 mg/kg/day [M/F]. 
LOAEL = 1200 mg/kg/day [M/F] based on body-
weight loss and histopathological lesions of the urinary 
bladder. 

870.3150 90-Day oral toxicity 
(Dog)- AMPA 

43334702 
0, 8.8, 26.4, 88, or 264 
mg/kg/day 

NOAEL= 264 mg/kg/day. 
LOAEL= not established. 
No toxicity at the highest dose tested. 

870.3200 21-Day dermal 
toxicity (Rabbit)  

00098460 (1982) 
Acceptable/guideline 
0, 100, 1000, 5000 mg/kg/day 

NOAEL = 1000 mg/kg/day in males and females. 
LOAEL = 5000 mg/kg/day based on slight erythema 
and edema on intact and abraded skin of both sexes, 
and decreased food consumption in females. 

870.3465 28-Day inhalation 
toxicity (rat) 

00137704 (1983) 
Acceptable/guideline 
0, 0.05, 0.16, or 0.36 mg/L 

NOAEL = 0.36 mg/L (HDT).  
LOAEL not established based on 6 hours/day, 5 
days/week for 4 weeks. 

870.3700a 
Prenatal 
developmental in 
rodents (Rat) 

00046362 (1980) 
Acceptable/guideline 
0, 300, 1000, 3500 mg/kg/day 
via gavage during Gestation 
Days (GD) 6-19 

Maternal NOAEL = 1000 mg/kg/day. 
LOAEL = 3500 mg/kg/day based on based on 
inactivity, mortality, stomach hemorrhages and reduced 
body-weight gain. 
Developmental NOAEL = 1000 mg/kg/day. 
LOAEL = 3500 mg/kg/day based on increased 
incidence in the number of fetuses and litters with 
unossified sternebrae and decreased fetal body weight. 

870.3700a 
Prenatal 
developmental in 
rodents (Rat) 

44320615 (1996) 
Acceptable/guideline 
0, 250, 500, or 1000 mg/kg/day 
via gavage during gestation 
days (GD) 6-15 

Maternal NOAEL = 1000 mg/kg/day. 
LOAEL = not established. 
Developmental NOAEL = not established. 

870.3700a 
Prenatal 
developmental in 
rodents (Rat) - AMPA 

43334705 (1991) 
Guideline 
0, 150, 400, or 1000 mg/kg/day 
via gavage during GD 6-19 

Maternal NOAEL = 150 mg/kg/day. 
LOAEL = 400 mg/kg/day based clinical signs (hair 
loss, soft stools and mucoid feces). 
Developmental NOAEL = 400 mg/kg/day. 
LOAEL = 1000 mg/kg/day based on decreased fetal 
body weight. 

870.3700b 
Prenatal 
developmental in 
(Rabbit) 

00046363 (1980) 
Acceptable/guideline 
0, 75, 175, or 350 mg/kg/day 
via gavage during GD  6-27 

Maternal NOAEL = 75 mg/kg/day. 
LOAEL = 175 mg/kg/day based on based on mortality, 
diarrhea, soft stools, and nasal discharge. 
Developmental NOAEL = 350 mg/kg/day (HDT). 
LOAEL = not established. 
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Table B.3.  Subchronic, Chronic, and Other Toxicity Profile. 

Guideline No. Study Type 
MRID No. (year)/ 

Classification /Doses 
Results 

870.3700b 
Pre-natal 
Developmental 
Toxicity-Rabbit 

(1996) 
Acceptable/guideline 
44320616 
0, 100, 175, or 300 day via 
gavage during GD7-19 

Maternal NOAEL = 100 mg/kg/day. 
Maternal LOAEL = 175 mg/kg/day based on dose-
dependent clinical signs (diarrhea, few/no feces). 
Developmental NOAEL = 300 mg/kg/day. 
Developmental LOAEL = not established. 

870.3800 
Reproduction and 
fertility effects, three-
generation (Rat) 

00105995 (1981) 
Acceptable/guideline 
0, 3, 10, or 30 mg/kg/day in the 
diet. 

Parental/Systemic NOAEL = 30 mg/kg/day (HDT). 
Reproductive NOAEL = 30 mg/kg/day (HDT). 
Offspring NOAEL = 10 mg/kg/day. 
LOAEL = 30 mg/kg/day based on focal dilation of the 
kidney in male F3b pups. 

870.3800 
Reproduction and 
fertility effects, two-
generation (Rat) 

41621501 (1990) 
Acceptable/guideline 
0, 2000, 10,000, or 30,000 ppm 
(0, 250, 500, and 1500 
mg/kg/day) in the diet. 

Parental/Systemic NOAEL = 500 mg/kg/day in males 
and females. 
LOAEL = 1500 mg/kg/day in males and females based 
on soft stools, decreased body-weight gain and food 
consumption.  Focal dilation of the kidney observed at 
30 mg/kg/day in the three-generation study was not 
observed at any dose level in this study. 
Reproductive NOAEL = 1500 mg/kg/day (HDT) in 
males and females. 
Offspring NOAEL = 500 mg/kg/day in males and 
females. 
LOAEL = 1500 mg/kg/day in males and females based 
on decreased body-weight gain during lactation. 

870.3800 
Reproduction and 
fertility effects, two-
generation (Rat) 

 
48865101 (2012) 
Acceptable/guideline 
0, 1500, 5000, or 15,000 ppm 
(0/0, 121/126, 408/423, or 
1234/1273 mg/kg/day [M/F]) in 
the diet 
 

Parental/Systemic NOAEL = 1234/1273 mg/kg/day in 
males and females. 
The LOAEL for parental toxicity was not observed. 
Reproductive NOAEL = 1234/1273 mg/kg/day (HDT) 
in males and females. 
Offspring NOAEL = 408/423 mg/kg/day in males and 
females. 
LOAEL = 1234/1273 mg/kg/day in males and females 
based on delayed age and increased weight at 
attainment of PPS. 

870.4100a Chronic toxicity (dog) 

00153374 (1985) 
Acceptable/guideline 
0, 20, 100, or 500 mg/kg/day 
[M/F] via gelatin capsule 

NOAEL = 500 mg/kg/day [M/F]. 
LOAEL = not established. 

870.4200 
Combined Chronic 
Toxicity/Carcinogenic
ity (Rat) 

00093879 (1981) 
Minimum 
0, 3, 10, or 34 mg/kg/day in the 
diet 

NOAEL = 34 mg/kg/day. 
LOAEL = not established.  High dose not adequate to 
assess carcinogenicity.  Another study requested (see 
below). 
 

870.4200 
Combined Chronic 
Toxicity/Carcinogenic
ity (Rat) 

41643801, 41728701 (1990) 
Acceptable/guideline 
0, 2000, 8000, or 20000 ppm 
0, 362/447, or 940/1183 
mg/kg/day [M/F] in the diet. 

NOAEL = 362/447 mg/kg/day [M/F]. 
LOAEL = 940/1183 mg/kg/day[M/F] based on 
decreased body-weight gain in females, decreased 
urinary pH in males, increased incidence of cataracts 
and lens abnormalities in males, and increased absolute 
and relative (to brain) liver weight in males. 
 

870.4200 
Combined Chronic 
Toxicity/Carcinogenic
ity (Rat) 

49631701 (1993) 
Acceptable/guideline 
0, 10, 100, 300, or 1000 
mg/kg/day [M/F] in the diet. 

NOAEL=100 mg/kg bw/day [M/F]. 
LOAEL = 300 mg/kg bw/day [M/F] based on 
pronounced cellular alterations of the parotid and 
mandibular salivary glands.  
 

870.4200 
Combined Chronic 
Toxicity/Carcinogenic
ity (Rat) 

49704601 (2001) 
Acceptable/guideline 
0, 2000, 6000, or 20,000 ppm 
0,121/145, 361/437, and 
1214/1498 mg/kg/day [M/F] in 
the diet. 

NOAEL = 361/437 mg/kg bw/day [M/F]. 
LOAEL = 1214/1498 mg/kg bw/day [M/F] based on 
kidney papillary necrosis.  
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Table B.3.  Subchronic, Chronic, and Other Toxicity Profile. 

Guideline No. Study Type 
MRID No. (year)/ 

Classification /Doses 
Results 

870.4200 
Combined Chronic 
Toxicity/Carcinogenic
ity (Rat) 

40214007, 41209905, 
41209907 (1987) 
Acceptable/guideline 
0, 100, 500, and 1000 ppm 
0, 4.2/5.4, 21.2/27 or 41.8/55.7 
mg/kg/day [M/F] in the diet. 

NOAEL = 100 ppm (4.2/5.4 mg/kg/day [M/F]) 
 
LOAEL = 500 ppm (21.2/27.0 mg/kg/day [M/F) based 
upon decreased LDH levels at 6 and 12 months. 
 

870.4200 
Combined Chronic 
Toxicity/Carcinogenic
ity (Rat) 

49987401 (1994) 
Acceptable/guideline 
0, 6.3/8.6, 59.4/88.5, and 
595.2/886 mg/kg/day [M/F] 
in the diet. 

NOAEL ≥ 10,000 ppm (740.6 mg/kg/day) 
 
A LOAEL was not established. 
 

870.4200 
Combined Chronic 
Toxicity/Carcinogenic
ity (Rat) 

50017103, 50017104, 
50017105 (1997) 
Acceptable/guideline  
0, 3000, 10000, or 30000 ppm 
0, 104/115, 354/393 and 
1127/1247 mg/kg bw/day 
[M/F] in the diet. 

NOAEL = 3000 ppm (104/115 mg/kg/day) 
 
LOAEL = 10000 ppm (354/393 mg/kg/day) based 
upon retarded growth in males throughout the study. 
 

870.4200 
Combined Chronic 
Toxicity/Carcinogenic
ity (Rat) 

49957404 (2009) 
Acceptable/guideline 
0, 1500, 5000, and 15,000 ppm 
0, 86/105, 285/349 or 
1077/1382 mg/kg/day [M/F] in 
the diet. 

 
NOAEL is ≥ 1077/1382 mg/kg/day.   
 
A LOAEL was not established.  Transient liver enzyme 
activity for mid-dose males and high-dose males and 
females were observed, in addition to increased adipose 
infiltration of the bone marrow in high-dose males.  
Both effects were not considered adverse. 
 

870.4300 
Carcinogenicity 
(Mouse) 

00130406 (1983) 
Acceptable/guideline 
0, 1000, 5000, or 30,000 ppm 
0, 161/195, 835/968, 4945/6069 
mg/kg bw/day [M/F] in the diet. 

NOAEL = 835/968 mg/kg bw/day [M/F]. 
LOAEL = 4945/6069 mg/kg bw/day [M/F] based on 
increased centrilobular hepatocellular necrosis in high-
dose males and proximal tubular epithelial basophilia 
in high-dose females. 
 

870.4300 
Carcinogenicity 
(Mouse) 

41643801, 41728701 (1990) 
Acceptable/guideline 
0, 1000, 5000, or 30000 ppm 
0, 150, 750, or 4500 mg/kg/day 
[M/F] in the diet. 

NOAEL = 750 mg/kg/day [M/F]. 
LOAEL = 4500 mg/kg/day [M/F] based on significant 
decreased body-weight gain in both sexes, hepatocyte 
necrosis and interstitial nephritis in males, and 
increased incidence of proximal tubule epithelial 
basophilia and hypertrophy in the kidney of females. 
 

870.4300 
Carcinogenicity 
(Mouse) 

49631702 (1993) 
Acceptable/guideline 
0, 98/102, 297/298, 988/1000 
mg/kg bw/day [M/F] in the diet. 

NOAEL = 1000 mg/kg bw/day.   
 
A LOAEL was not identified.   
 

870.4300 
Carcinogenicity 
(Mouse) 

49957402 (2009) 
Acceptable/guideline 
0, 500, 1500, or 5000 ppm 
0, 71.4/97.9, 234.2/299.5, or 
810/1081.2 mg/kg bw/day 
[M/F] in the diet. 

NOAEL ≥ 5000 ppm (234.2/299.5 mg/kg/day) 
 
A LOAEL was not established. 
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Table B.3.  Subchronic, Chronic, and Other Toxicity Profile. 

Guideline No. Study Type 
MRID No. (year)/ 

Classification /Doses 
Results 

870.4300 
Carcinogenicity 
(Mouse) 

50017108, 50017109 (1997) 
Acceptable/guideline 
0, 1600, 8000, or 40000 ppm 
0, 165/153.2, 838.1/786.8, or 
4348/4116 mg/kg bw/day [M/F] 
in the diet. 

NOAEL = 8000/1600 ppm (838.1/153.2 mg/kg/day 
[M/F]) 
 
LOAEL = 40000 ppm (4116 mg/kg/day [M]) based on 
a significant increase in overall incidence of anal 
prolapse which corresponded to erosion/ulcer of the 
anus histopathologically. 
 
LOAEL = 8000 (838.1 mg/kg/day [F]) based upon 
retarded growth with statistically significant decreases 
in weight at week 6 and weeks 9-24. 
 

870.4300 
Carcinogenicity 
(Mouse) 

40214006, 41209907 (1987) 
Acceptable/guideline 
0, 11.7/16, 118/159, and 
991/1341 mg/kg bw/day [M/F] 
in the diet. 

NOAEL = 1000 ppm (11.7/16 mg/kg/day [M/F]) 
 
LOAEL = 8000 ppm (118/159 mg/kg/day [M/F) based 
upon an increased incidence of white matter 
degeneration in the lumbar region of the spinal cord in 
males, and an increased incidence of epithelial 
hyperplasia of the duodenum in females. 
. 

870.6200a 
Acute neurotoxicity 
screening battery 

44320610 (1996) 
Acceptable/guideline 
0, 500, 1000, 2000 mg/kg 
[M/F] 

Neurotoxicity NOAEL = 2000 mg/kg/day [M/F]. 
Neurotoxicity LOAEL was not observed.  
Systemic NOAEL = 2000 mg/kg/day [M/F]. 
Systemic LOAEL was not observed.   

870.6200b 
Subchronic 
neurotoxicity 
screening battery 

44320612 (1996) 
Acceptable/guideline 
0, 2000, 8000, 20000 ppm 
(0, 155.5/ 166.3, 617.1/672.1, 
1546.5/1630.6 mg/kg/day 
[M/F]) 

Neurotoxicity NOAEL = 1546.5/1630.6 mg/kg/day 
[M/F]. 
Neurotoxicity LOAEL was not observed.   
Systemic NOAEL = 1546.5/1630.6 mg/kg/day [M/F]. 
Systemic LOAEL was not observed.   

870.7800 
Immunotoxicity 
(Mouse) 

48934207 (2012) 
Acceptable/guideline 
0, 500, 1500, 5000 ppm  
(0, 150, 499, 1448 mg/kg/day 
[F]) 

Immunotoxicity NOAEL = 1448 mg/kg/day. 
Immunotoxicity LOAEL was not observed. 
Systemic NOAEL = 1448 mg/kg/day. 
Systemic LOAEL was not observed.    

1‐ The entire battery of additional metabolism, genotoxicity and mutagenicity studies considered by EPA can be found in 
the Glyphosate Issue Paper: Evaluation of Carcinogenic Potential, EPA’s Office of Pesticide Programs, 2016.  

 
 

Table B.4 Acute, Subchronic, and Other Toxicity Profile for N-Acetyl-Glyphosate 

Guideline No. Study Type 
MRID No. (year)/ 

Classification /Doses 
Results 

870.1100 
(N-Acetyl-
Glyphosate) 

Acute Oral Toxicity 
(Rat) 

47007901 (2004) 
Acceptable/guideline 
5000 mg/kg [M/F] 

LD50 = greater than 5000 mg/kg in male and female 
rats. 

870.3100 
(N-Acetyl-
Glyphosate) 

90-Day oral toxicity 
(Rat) 

47119201 (2007) 
Acceptable/guideline 
0, 180, 900, 4500, and 18,000 
ppm 
M: 0, 11.3, 55.7, 283, and 1157 
mg/kg/day 
F: 0, 13.9, 67.8, 360, and 1461 
mg/kg/day 

NOAEL = 1157/1461 mg/kg/day (m/f), highest dose 
tested. 
LOAEL = was not established. 

870.5100 
Bacterial Gene 
Mutation 

47007905 (2004) 
Acceptable/guideline 
0, 100, 333, 1000, and 5000 µg/ 
per plate 

Non-mutagenic when tested up to 5000 ug/plate, in 
presence and absence of activation in S. typhimurium 
strains TA100, TA1535 and TA1537 and in Escheria 
coli strain WP2urvA. 
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Table B.4 Acute, Subchronic, and Other Toxicity Profile for N-Acetyl-Glyphosate 

Guideline No. Study Type 
MRID No. (year)/ 

Classification /Doses 
Results 

870.5300 
In Vitro Mammalian 
Gene Mutation Test 
(CHO/HGPRT) 

47007902 (2006) 
Acceptable/guideline 
0, 250, 500, 1000, 1500, and 
2091 µg/ml 

Non-mutagenic at the HGPRT locus in Chinese 
hamster ovary cells tested up to 2091 µl/ml, in 
presence and absence of metabolic activation. 

870.5300 

In vitro Chromosomal 
Aberration Assay in 
Chinese Hamster 
Ovary (CHO) cells 

47007903 (2004) 
Acceptable/guideline 
0, 19.0, 27.1, 38.8, 55.4, 79.1, 
113, 161, 231, 329, 471, 672, 
960, 1370, 1960, and 2800 
µg/ml ± S9 
0, 960, 1370, 1960, and 2800 
µg/ml – S9 

No evidence of chromosomal aberration in Chinese 
Hamster Ovary cells when tested at doses up to 2800 
µg/mL with or without metabolic activations. 

870.5395 
Mouse Bone Marrow 
Micronucleus Test 

47007904 (2006) 
Acceptable/guideline 
0, 500, 1000, 2000 mg/kg 
[M/F] 
30 mg/kg Cyclophosphamide 

No chromosomal aberrations were detected in male and 
female mice at doses up to 2000 mg/kg. 

870.7485 
Metabolism and 
pharmacokinetics 
(Rat) 

47007906 (2004) 
Acceptable/guideline 
15 mg free acid equivalent/kg 

Absorption was estimated to be approximately 66% of 
the administered dose as estimated based on urinary 
excretion.  The mean maximum concentrations in 
blood and plasma were 2.93 and 5.31 µg equiv./g at 1 
and 2 hours post-dose, respectively.  The half-life was 
20.1 h in blood and 15.6 h in plasma.  After 168 h post-
dose, only 0.2% of the dose remained in the carcass, 
and 2.8% of the dose was isolated in the cage wash and 
wipe.  A total of 97.25% of the dose was identified, and 
97.18% of the dose was identified as parent.  The 
remaining 0.07% of the identified dose was glyphosate, 
isolated in the feces.  In the plasma, 100% of the 
sample radioactivity was identified as the parent.  
Similarly, 99.3-100% of the radiolabeled compounds 
from each sample was identified as parent in the urine 
and feces 
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Attachment C:  HED-Recommended Tolerances and International Residue Limits 
 

HED evaluated the glyphosate residue chemistry database to determine if the established tolerances 
conform to the current practices and to determine if the crop group/subgroup tolerances could be 
updated to the current crop group/subgroup definitions.  Based on this analysis, HED is 
recommending for establishment of the tolerances listed in Table C.1.  With the establishment of 
these tolerances, the following tolerances should be deleted:  acerola; aloe vera; ambarella; 
asparagus; atemoya; avocado; bamboo, shoots; banana; biriba; breadfruit; cactus, fruit; cactus, pads; 
canistel; cherimoya; custard apple; date, dried fruit; durian; feijoa; fig; fruit, stone, group 12; guava; 
ilama; imbe; imbu; jaboticaba; jackfruit; longan; lychee; mamey apple; mango; mangosteen; 
marmaladebox; noni; nut, tree, group 14; olive; palm heart; papaya; papaya, mountain; passionfruit; 
pawpaw; persimmon; pineapple; pistachio; pomegranate; pulasan; rambutan; rose apple; sapodilla; 
sapote, black; sapote, mamey; sapote, white; soursop; Spanish lime; star apple; starfruit; sugar apple; 
Surinam cherry; tamarind; vegetable, leafy, brassica, group 5; vegetable, leafy, except brassica, 
group 4; watercress, upland; and wax jambu. 
 

Table C.2 is a summary of the U.S. tolerances and the Canadian and Codex MRLs.  For the majority 
of the crops, the U.S. and Codex residue definitions are identical.  However, the Canadian residue 
definition differs in that it includes AMPA and N-acetyl-AMPA.  Since the U.S. and Canadian 
residue definitions differ, harmonization of the tolerance value is irrelevant. 
 

HED has evaluated the Codex MRLs and the U.S. tolerance to determine if harmonization is 
appropriate.  HED determined that harmonization of the forage, fodder, and hay tolerances are 
unnecessary as these commodities are not important in terms of international trade.  For the 
remaining commodities where there are both U.S. and Codex tolerances, HED determined that 
harmonization was either inappropriate as the Codex MRL is too high and would not be an adequate 
measure of misuse (sugar beet and popcorn) or the available residue data resulted in residues higher 
than the current Codex MRL (banana, sweet corn, sunflower seed, dry pea, dry bean, hog meat 
byproducts, poultry meat, and poultry meat byproducts).   
 

Table C.1.  HED Recommended Changes to the Tolerance Level or Commodity Definition. 
Current HED-Recommended 

Comment 
Commodity 

Tolerance 
(ppm) Commodity 

Tolerance 
(ppm) 

Soybean, forage 100.0 Soybean, forage 100 
update to the current practice 
concerning significant figures 

Soybean, hay 200.0 Soybean, hay 200 
Soybean, hulls 120.0 Soybean, hulls 120 
Soybean, seed 20.0 Soybean, seed 20 
Fruit, stone, group 12 0.2 Fruit, stone, group 12-12 0.2 update to the current crop 

group definitions; coconut 
was excluded from the tree 
nut crop group tolerances as 
the residues were not within 
5x (coconut tolerance at 0.1 
ppm) 

Nut, tree, group 14 1.0 Nut, tree, group 14-12 (except coconut) 1.0 

Vegetable, leafy, except 
brassica, group 4 

0.2 
Vegetable, leafy, group 4-16 

0.2  

Vegetable, leafy, 
brassica, group 5 

0.2 
Vegetable, Brassica, head and stem, group 5-16 

0.2  

several 

0.2-0.5-- Vegetable, stalk and stem, subgroup 22A 0.5  
0.2 Vegetable, leaf petiole, subgroup 22B 0.2  
0.2 Fruit, tropical and subtropical, edible peel, group 23 0.2  

0.2 
Fruit, tropical and subtropical, small fruit, inedible 
peel, group 24A 

0.2  

0.2 Fruit, tropical and subtropical, medium to large fruit, 0.2  
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Table C.1.  HED Recommended Changes to the Tolerance Level or Commodity Definition. 
Current HED-Recommended 

Comment 
Commodity 

Tolerance 
(ppm) Commodity 

Tolerance 
(ppm) 

smooth, inedible peel, group 24B 

0.2 
Fruit, tropical and subtropical, large fruit, rough or 
hairy, inedible peel, group 24C 

0.2  

0.2 
Fruit, tropical and subtropical, vine, inedible peel, 
group 24E 

0.2  

 
Table C.2.  Summary of US and International Tolerances and Maximum Residue Limits. 

Residue Definition1 

US Canada Mexico2 Codex3 

40 CFR §180.364 (a) All except livestock, 
canola, field corn, AGF, and soybean:  
glyphosate.   
livestock, canola, field corn, AGF, and 
soybean:  glyphosate and N-acetyl-
glyphosate (expressed as glyphosate) 

All except livestock, dry soybeans, canola, 
and field corn:  glyphosate and AMPA. 
Livestock, dry soybeans, canola, and field 
corn:  glyphosate, AMPA, N-acetyl-
AMPA (not include in the livestock 
MRLs), and N-acetyl-glyphosate. 

-- 

All except soya bean and maize:  
glyphosate.   
Soya bean and Maize:  glyphosate 
and N-acetyl-glyphosate (expressed 
as glyphosate). 

Tolerance/MRL (ppm) 

Commodity US Canada Mexico2 Codex3 

Alfalfa, seed 0.5 -- -- -- 
Almond, hulls 25 -- -- -- 
Animal feed, nongrass, group 18 400 -- -- -- 
Artichoke, globe 0.2 -- -- -- 
Barley, bran 30 10 barley -- 20 wheat bran, unprocessed 
Beet, sugar, dried pulp 25 -- -- -- 
Beet, sugar, roots 10 10 -- 15 sugar beet 
Beet, sugar, tops 10 -- -- -- 
Berry and small fruit, group 13-07 0.2 -- -- -- 
Betelnut 1.0 -- -- -- 
Blimbe 0.2 -- -- -- 
Cacao bean, bean 0.2 -- -- -- 
Carrot 5.0 -- -- -- 
Chaya 1.0 -- -- -- 
Citrus, dried pulp 1.5 -- -- -- 
Coconut 0.1 -- -- -- 
Coffee, bean, green 1.0 -- -- -- 
Corn, pop, grain 0.1 3 -- 5 maize 
Corn, sweet, kernel plus cob with husk 
removed 

3.5 3 -- 3 

Cotton, gin byproducts 210 -- -- -- 
Dokudami 2.0 -- -- -- 
Epazote 1.3 -- -- -- 
Fish 0.25 -- -- -- 
Fruit, citrus, group 10-10 0.5 -- -- -- 
Fruit, pome, group 11-10 0.2 -- -- -- 
Fruit, tropical and subtropical, edible 
peel, group 23 

0.2 -- -- -- 

Fruit, tropical and subtropical, small fruit, 
inedible peel, group 24A 

0.2 -- -- -- 

Fruit, tropical and subtropical, medium to 
large fruit, smooth, inedible peel, group 
24B 

0.2 banana - 0.05 -- -- 

Fruit, tropical and subtropical, large fruit, 
rough or hairy, inedible peel, group 24C 

0.2 -- -- -- 

Fruit, tropical and subtropical, vine, 
inedible peel, group 2EA 

0.2 -- -- -- 

Fruit, stone, group 12-12 0.2 -- -- -- 
Galangal, roots 0.2 -- -- -- 
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Table C.2.  Summary of US and International Tolerances and Maximum Residue Limits. 

Residue Definition1 

US Canada Mexico2 Codex3 

40 CFR §180.364 (a) All except livestock, 
canola, field corn, AGF, and soybean:  
glyphosate.   
livestock, canola, field corn, AGF, and 
soybean:  glyphosate and N-acetyl-
glyphosate (expressed as glyphosate) 

All except livestock, dry soybeans, canola, 
and field corn:  glyphosate and AMPA. 
Livestock, dry soybeans, canola, and field 
corn:  glyphosate, AMPA, N-acetyl-
AMPA (not include in the livestock 
MRLs), and N-acetyl-glyphosate. 

-- 

All except soya bean and maize:  
glyphosate.   
Soya bean and Maize:  glyphosate 
and N-acetyl-glyphosate (expressed 
as glyphosate). 

Tolerance/MRL (ppm) 

Commodity US Canada Mexico2 Codex3 
Ginger, white, flower 0.2 -- -- -- 
Gourd, buffalo, seed 0.1 -- -- -- 
Governor's plum 0.2 -- -- -- 
Gow kee, leaves 0.2 -- -- -- 

Grain, cereal, forage, fodder and straw, 
group 16, except field corn, forage and 
field corn, stover 

100 -- -- 

400 barley straw and fodder, dry; 
100 oat straw and fodder, dry; 50 
sorghum straw and fodder, dry; 
300 wheat straw and fodder, dry 

Grain, cereal, group 15 except field corn, 
popcorn, rice, sweet corn, and wild rice 

30 

10 barley; 5 wheat; 15 oats; 15 barley, 
wheat (milling fractions, excluding 

flour); 35 oats milling fractions, 
excluding flour 

-- 
30 cereal grains (except maize 

and rice) 

Grass, forage, fodder and hay, group 17 300 -- -- 
500 hay or fodder (dry) of 

grasses 
Herbs subgroup 19A 0.2 -- -- -- 
Hop, dried cones 7 -- -- -- 
Kava, roots 0.2 -- -- -- 
Kenaf, forage 200 -- -- -- 
Leucaena, forage 200 -- -- -- 
Mioga, flower 0.2 -- -- -- 
Nut, pine 1.0 -- -- -- 
Nut, tree, group 14-12 (except coconut) 1.0 -- -- -- 

Oilseeds, group 20, except canola 40 

10 seeds (borage, cuphea, echium, gold 
of pleasure, hare's ear mustard, 

milkweed, mustard seed (condiment and 
oilseed type), oil radish, poppy seed,  
sesame, sweet rocket); 3 flax seed; 40 

undelinted cotton seed 

-- 
40 cotton seeds 

7 sunflower seed 

Okra 0.5 -- -- -- 
Oregano, Mexican, leaves 2.0 -- -- -- 
Palm heart, leaves 0.2 -- -- -- 
Palm, oil 0.1 -- -- -- 
Pea, dry 8.0 5 peas -- 5 peas (dry) 
Peanut 0.1 -- -- -- 
Peanut, hay 0.5 -- -- -- 
Pepper leaf, fresh leaves 0.2 -- -- -- 
Peppermint, tops 200 -- -- -- 
Perilla, tops 1.8 -- -- -- 
Pistachio 1.0 -- -- -- 
Quinoa, grain 5.0 -- -- -- 
Rice, grain 0.1 -- -- -- 
Rice, wild, grain 0.1 -- -- -- 
Shellfish 3.0 -- -- -- 
Spearmint, tops 200 -- -- -- 
Spice subgroup 19B 7.0 -- -- -- 
Stevia, dried leaves 1.0 -- -- -- 
Sugarcane, cane 2.0 -- -- 2 
Sugarcane, molasses 30 -- -- 10 
Sweet potato 3.0 -- -- -- 
Tea, dried 1.0 -- -- -- 
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Table C.2.  Summary of US and International Tolerances and Maximum Residue Limits. 

Residue Definition1 

US Canada Mexico2 Codex3 

40 CFR §180.364 (a) All except livestock, 
canola, field corn, AGF, and soybean:  
glyphosate.   
livestock, canola, field corn, AGF, and 
soybean:  glyphosate and N-acetyl-
glyphosate (expressed as glyphosate) 

All except livestock, dry soybeans, canola, 
and field corn:  glyphosate and AMPA. 
Livestock, dry soybeans, canola, and field 
corn:  glyphosate, AMPA, N-acetyl-
AMPA (not include in the livestock 
MRLs), and N-acetyl-glyphosate. 

-- 

All except soya bean and maize:  
glyphosate.   
Soya bean and Maize:  glyphosate 
and N-acetyl-glyphosate (expressed 
as glyphosate). 

Tolerance/MRL (ppm) 

Commodity US Canada Mexico2 Codex3 
Tea, instant 7.0 -- -- -- 
Teff, forage 100 -- -- -- 
Teff, grain 5.0 -- -- -- 
Teff, hay 100 -- -- -- 
Ti, leaves 0.2 -- -- -- 
Ti, roots 0.2 -- -- -- 
Ugli fruit 0.5 -- -- -- 
Vegetable, bulb, group 3-07 0.2 -- -- -- 
Vegetable, Brassica, head and stem, 
group 5-16 

0.2 -- -- -- 

Vegetable, cucurbit, group 9 0.5 -- -- -- 
Vegetable, foliage of legume, subgroup 
7A, except soybean 

0.2 -- -- 
200 bean fodder 

500 pea hay or pea fodder (dry) 
Vegetable, fruiting, group 8-10 (except 
okra) 

0.1 -- -- -- 

Vegetable, leaf petiole, subgroup 22B 0.2 -- -- -- 
Vegetable, leafy, group 4-16 0.2 -- -- -- 
Vegetable, leaves of root and tuber, 
group 2, except sugar beet tops 

0.2 -- -- -- 

Vegetable, legume, group 6 except 
soybean and dry pea 

5.0 4 beans, dry lentils -- 
2 beans (dry) 
5 lentil (dry) 

Vegetables, root and tuber, group 1, 
except carrot, sweet potato, and sugar 
beet 

0.2 -- -- -- 

Vegetable, stalk and stem, subgroup 22A 0.5 asparagus - 0.5 -- -- 
Wasabi, roots 0.2 -- -- -- 
Water spinach, tops 0.2 -- -- -- 
Yacon, tuber 0.2 -- -- -- 
Canola, seed 20 20 -- 30 
Cattle, meat byproducts 5.0 2 kidney of cattle; 0.2 liver of cattle -- 5 edible offal mammalian 
Corn, field, forage 13 -- -- -- 
Corn, field, grain 5.0 3 -- 5 maize 
Corn, field, stover 100 -- -- 150 maize fodder (dry) 
Egg 0.05 0.08 -- 0.05* 

Goat, meat byproducts 5.0 2 kidney of goats; 0.2 liver of goats -- 5 edible offal mammalian 
Grain aspirated fractions 310 -- -- -- 
Hog, meat byproducts 5.0 2 kidney of hogs; 0.2 liver of hogs -- 5 pig, edible offal of 
Horse, meat byproducts 5.0 2 kidney of horses; 0.2 liver of horses -- 5 edible offal mammalian 
Poultry, meat 0.10 0.08 -- 0.05* 

Poultry, meat byproducts 1.0 2 kidney of poultry; 0.2 liver of poultry -- 0.5 poultry, edible offal of 
Sheep, meat byproducts 5.0 2 kidney of sheep; 0.2 liver of sheep -- 5 edible offal mammalian 
Soybean, forage 100 -- -- -- 
Soybean, hay 200 -- -- -- 
Soybean, hulls 120 -- -- -- 
Soybean, seed 20 20 dry soybeans -- 20 soya bean (dry) 
MRLs with No US Equivalent 
Alfalfa fodder -- -- -- 500 
Meat (from mammals other than marine 
mammals) 

-- 
0.08 meat of (cattle, goats, hogs, horses, 

and sheep) 
-- 0.05* 

Milk -- 0.08 -- 0.05* 
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Table C.2.  Summary of US and International Tolerances and Maximum Residue Limits. 

Residue Definition1 

US Canada Mexico2 Codex3 

40 CFR §180.364 (a) All except livestock, 
canola, field corn, AGF, and soybean:  
glyphosate.   
livestock, canola, field corn, AGF, and 
soybean:  glyphosate and N-acetyl-
glyphosate (expressed as glyphosate) 

All except livestock, dry soybeans, canola, 
and field corn:  glyphosate and AMPA. 
Livestock, dry soybeans, canola, and field 
corn:  glyphosate, AMPA, N-acetyl-
AMPA (not include in the livestock 
MRLs), and N-acetyl-glyphosate. 

-- 

All except soya bean and maize:  
glyphosate.   
Soya bean and Maize:  glyphosate 
and N-acetyl-glyphosate (expressed 
as glyphosate). 

Tolerance/MRL (ppm) 

Commodity US Canada Mexico2 Codex3 
Fat of (cattle, goats, hogs, horses, poultry 
and sheep) 

-- 0.15 -- -- 

Completed: M. Negussie; 08/31/15 
1 glyphosate = N-(phosphonomethyl)glycine; N-acetyl-glyphosate = N-acetyl-N-(phosphonomethyl)glycine; AMPA = 
aminomethylphosphonic acid. 
2  Mexico adopts US tolerances and/or Codex MRLs for its export purposes. 
3  * = absent at the limit of quantitation (LOQ); Po = postharvest treatment, such as treatment of stored grains.  PoP = processed 
postharvest treated commodity, such as processing of treated stored wheat. (fat) = to be measured on the fat portion of the 
sample. MRLs indicated as proposed have not been finalized by the CCPR and the CAC. 

Attachment D:  Physicochemical Properties 
 
The physicochemical properties of technical grade glyphosate are presented in Table D.1.  
Glyphosate is water soluble with a low Log Kow. 
 
Table D.1.  Physicochemical Properties of the Technical Grade Glyphosate. 
Melting point 189.5 ± 0.5 °C 

The Pesticide Manual, 13th Edition 
pH 1.9 at 20 °C 

Density 1.705 g/cm3 at 20 °C 

Water solubility 10.5 g/L at 20 °C 

Solvent solubility 

acetone  0.078 g/L 
methanol  0.231 g/L 
hexane  0.026 g/L 
ethyl acetate 0.012 g/L 
dichloromethane 0.233 g/L 
n-octanol  0.020 g/L 
propan-2-ol 0.020 g/L 
toluene  0.036 g/L 

European Commission:  Glyphosate 
6511/VI/99-final, 21-Jan-2002 

Vapor pressure 1.31 x 10-2 mPa at 25 °C The Pesticide Manual, 13th Edition 

Dissociation constant, pKa 
0.8 (1st phosphonic), 2.3 (carboxylate), 
6.0 (2nd phosphonic), and 11.0 (amine) 

Knuuttila.  1979 Acta Chem. Scand. B 
33:623-626 

Octanol/water partition coefficient, Log(KOW) -3.2 (pH 2-5, 25 °C) European Commission:  Glyphosate 
6511/VI/99-final, 21-Jan-2002 UV/visible absorption spectrum ε = 0.086 (295 nm) 
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Attachment E:  References 
 

Tracking Code Author Date Title 
Risk Assessment and Scoping Documents 
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Registration Review. 
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(HED’s) Human-Health Assessment Scoping Document in Support of 
Registration Review of 3-JUN-2009. HED’s Response to Public Comments. 

D398547 T. Bloem et al. 14-Nov-2012 

Glyphosate. Section 3 Registration Concerning the Application of 
Glyphosate to Carrots, Sweet Potato, Teff, and Oilseeds (Crop Group (CG) 
20) and to Update the CG Definitions for Bulb Vegetable (CG 3-07), 
Fruiting Vegetable (CG 8-10), Citrus Fruit (CG 10-10), Pome Fruit (CG 11-
10), and Berry (CG 13-07). Human-Health Risk Assessment. 

Toxicology 
TXR No. 0056885 M. Perron 12-DEC-2017 Glyphosate: Literature Review 
TXR No. 0057299 J. Rowland 10-01-2015 Evaluation of the Carcinogenic Potential of Glyphosate 

-- OPP 12-Sep-2016 Glyphosate Issue Paper: Evaluation of Carcinogenic Potential 
Incident Report 

D417808 S. Recore et al. 6-Feb-2014 Glyphosate: Tier II Incident Report 
Dietary Exposure 

D440486 J. Hetrick 15-Jun-2017 Drinking Water Assessment for the Registration Review of Glyphosate. 
D429229 T. Bloem 30-Nov-2017 Dietary Exposure Analysis in Support of Registration Review.   

ACB Project B14-46 L. Podhorniak 18-Sep-2015 
Analysis of Human Milk for Incurred Residues of Glyphosate and its 
Metabolites. 

Residential Exposure 

D398862 L. Venkateshwara 30-Oct-2012 
Glyphosate. Occupational and Residential Exposure Assessment for a 
Proposed Use on Carrots, Sweet Potato, Teff and Oilseeds (Harvest Aid). 

Residue Chemistry 

D200041 G. Kramer 12-May-1994 Label Amendment for Roundup (Glyphosate)  

D217539 G. Kramer 14-Mar-1996 
Glyphosate in or on Corn Forage. Evaluation of Residue Data and Analytical 
Methods.  

D242628 T. Bloem 30-Nov-1998 
Glyphosate residues in/on glyphosate tolerant canola seed and canola meal. 
Amendment of 24-August-1998. 

D346713 T. Bloem 12-Mar-2008 
Glyphosate-Isopropylammonium and Pyrithiobac Sodium. Application to 
Glyphosate-Tolerant Soybeans. Summary of Analytical Chemistry and 
Residue Data. 

D357880 T. Bloem 29-Oct-2008 

Glyphosate and Pyrithiobac Sodium. Amended Section 3 Registration to 
Permit the Rotation to Glyphosate-Tolerant Field Corn and Glyphosate-
Tolerant Soybean Following Application to Glyphosate-Tolerant Cotton and 
Revision of the Field Corn Tolerance Expression. Summary of Analytical 
Chemistry and Residue Data. 

D361315 T. Bloem 14-Jan-2010 

Glyphosate and Pyrithiobac Sodium in/on Glyphosate-Tolerant Soybean. 
Review of Amendment Dated 9-December-2008 Submitted in Response to 
Residue Chemistry Deficiencies Identified in D346713 (T. Bloem, 12-Mar-
2008). 

D394964 T. Bloem 15-Nov-2011 
Glyphosate. Section 3 Registration for Application of the Isopropylamine 
Salt of Glyphosate to DuPont™ Optimum® GLY Canola. Summary of 
Analytical Chemistry and Residue Data. 

Literature Studies 

-- A. Anadon 2009 
Toxicokinetics of glyphosate and its metabolite aminomethyl phosphonic 
acid in rats 

-- D. Brewster 1991 
Metabolism of Glyphosate in Sprague-Dawley Rats: Tissue Distribution, 
Identification, and Quantitation of Glyphosate-Derived Materials following 
a Single Oral Dose 
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Attachment F:  Dietary Exposure Estimates Associated with Subsistence Fishing. 
 
Glyphosate is registered for direct application to water with fish (0.25 ppm) and shellfish (3.0 ppm) 
tolerances established (180.364(a)(1)).  Although these tolerances were incorporated into the dietary 
exposure analysis, the employed consumption database does not consider consumption levels 
associated with subsistence fishing.  Making the conservative assumptions that an adult (69-kg 
body weight) or child (10-kg body weight) will consume on a chronic basis 200 grams/day or 25 
grams/day, respectively, of fish and shellfish and assuming tolerance-level residues, the resulting 
exposure estimates are <1% of the cPAD.  Therefore, exposure to glyphosate for individuals who 
consume fish/shellfish on a regular basis is not significantly different from that of the general 
population.  The fish/shellfish consumption rates were attained from the State of Washington 
Department of Ecology Fish Consumption Rates Technical Support Document (Tables 1 and A.1).   
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1. Introduction 

 

The Agency strives to use high-quality studies when evaluating the hazard of pesticidal 

chemicals and considers a broad set of data during this process.  A wide range of potential 

adverse effects are assessed using acute, subchronic, chronic, and route-specific studies 

predominately from studies with laboratory animals in addition to epidemiologic and human 

incident data.  In vitro studies are typically considered as part of mode of action/adverse outcome 

pathway (MOA/AOP) analyses when in vitro to in vivo extrapolation (IVIVE) approaches are 

not sufficiently developed for deriving points of departure for regulatory risk assessment.  All 

studies are thoroughly reviewed to ensure appropriate conduct and methodologies are utilized 

and that sufficient data and details are provided.  

 

For all pesticides, there are toxicology data requirements that must be submitted to the Agency 

for registration.  These studies, defined under the 40 CFR Part 158 Toxicology Data 

Requirements, provide information on a wide range of adverse health outcomes, routes of 

exposure, exposure durations, species, and lifestages.  They typically follow Organization for 

Economic Cooperation and Development (OECD) accepted protocols and guidelines, which ease 

comparisons across studies and chemicals.  Data may also be available to elucidate a chemical’s 

hazard from the open scientific literature, structure activity relationships, physiologically-based 

pharmacokinetic (PBPK) or biological dose-response models, biomonitoring, or other exposure 

studies/analyses.   

 

In 2012, OPP published a guidance document to provide guidance procedures for considering 

and using open literature toxicity studies to support human health risk assessment1.  This 

guidance assists OPP scientists in their judgement of the scientific quality of open literature 

publications.  More specifically, the document discusses how to screen open literature studies for 

journal articles/publications that are relevant to risk assessment, how to review potentially useful 

journal articles/publications and categorize them as to their usefulness in risk assessment, and 

how the studies may be used in the risk assessment. 

 

In 2010, OPP developed a draft “Framework for Incorporating Human Epidemiologic & Incident 

Data in Health Risk Assessment” which provides the foundation for evaluating multiple lines of 

scientific evidence in the context of the understanding of the MOA/AOP (U.S. EPA, 2010).  The 

draft framework, which includes two key components:  problem formulation and use of the 

MOA/AOP frameworks, was reviewed favorably by the SAP in 2010 (FIFRA SAP, 2010).  In 

2016, a final version of the framework was published, which incorporated improvements based 

on recommendations from the SAP, public comments, and the experience gained since 2010 

conducting assessments on several pesticides for which epidemiological data were available. 

 

OPP’s framework is consistent with updates to the World Health Organization/International 

Programme on Chemical Safety mode of action/human relevance framework, which highlight 

the importance of problem formulation and the need to integrate information at different levels of 

                                                 
1 U.S. EPA (2012). Guidance for considering and using open literature toxicity studies to support human health risk 

assessment. http://www.epa.gov/pesticides/science/lit-studies.pdf 
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biological organization (Meek et al, 20142).  Consistent with recommendations by the NRC in its 

2009 report on Science and Decisions3, OPP’s framework describes the importance of using 

problem formulation at the beginning of a complex scientific analysis.  The problem formulation 

stage starts with planning dialogue with risk managers to identify goals for the analysis and 

possible risk management strategies.  This initial dialogue provides the regulatory context for the 

scientific analysis and helps define the scope of such an analysis.  The problem formulation stage 

also involves consideration of the available information regarding the pesticide use/usage, 

toxicological effects of concern and exposure pathways and duration along with key gaps in data 

or scientific information.  Specific to glyphosate, the scoping document prepared for Registration 

Review (J. Langsdale; 3-JUN-2009; D362745) along with this memorandum represents the 

problem formulation analyses for the identification and evaluation of open literature studies with 

the potential to impact human health risk assessment.   

 

In recent years, the National Academy of Sciences National Research Council (NRC) has 

encouraged the Agency to move towards systematic review processes to enhance the 

transparency of scientific literature reviews that support chemical-specific risk assessments to 

inform regulatory decision making4.  The NRC defines systematic review as “a scientific 

investigation that focuses on a specific question and uses explicit, pre-specified scientific 

methods to identify, select, assess, and summarize the findings of similar but separate studies"5.  

Consistent with NRC’s recommendations, EPA’s Office of Chemical Safety and Pollution 

Prevention is currently developing policies and procedures in order to employ fit-for-purpose 

systematic reviews.  As a result, more recent evaluations of open literature studies are starting to 

reflect this progression in the Agency’s process.  Similar to the framework for incorporating 

human epidemiologic and incident data, systematic review of the open literature begins with a 

problem formulation to determine the scope and purpose of the search.  Studies are considered 

based on their relevance to answer specific questions and those studies deemed relevant are then 

further evaluated for their usefulness in risk assessment predominantly using much of the same 

criteria as those described in the 2012 open literature review guidance.   

 

The purpose of this document is to detail two open literature searches conducted for glyphosate 

and the subsequent review of the studies gathered from these searches.  The open literature was 

assessed for hazard identification and characterization purposes in order to identify studies that 

could potentially impact the human health risk assessment.  For hazard identification purposes, 

in vivo studies were given more weight as generic IVIVE approaches are not developed for 

glyphosate and a PBPK model does not exist for glyphosate at this time.  Studies concerning 

epidemiology, poisoning, or incidents were not considered as part of the reviews since a Tier II 

incident report was recently completed for glyphosate (S. Recore; 6-FEB-2014; D417808) that 

                                                 
2 Meek ME, Boobis A, Cote I, Dellarco V, Fotakis G, Munn S, Seed J, Vickers C.  2014. New developments in the 

evolution and application of the WHO/IPCS framework on mode of action/species concordance analysis.  J Appl 

Toxicol. 2014 Jan;34(1):1-18. 
3 NRC (National Research Council). 2009. Science and decisions: Advancing risk assessment. Washington, DC: The 

National Academies Press. http://www.nap.edu/openbook.php?record_id=12209 

 
4 NRC 2011. “Review of the Environmental Protection Agency’s Draft IRIS Assessment of Formaldehyde”;  

NRC 2014. “Review of EPA's Integrated Risk Information System (IRIS) Process” 
5 NRC (2014). Review of EPA's Integrated Risk Information System (IRIS) process. Washington, DC: The National 

Academies Press. http://www.nap.edu/catalog.php?record_id=18764 
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evaluated available human epidemiologic and incident data.  Furthermore, epidemiology studies 

were also considered as part of the Agency’s evaluation of the human carcinogenic potential of 

glyphosate (D444689, 12-DEC-2017; TXR# 0057688 and J. Rowland; 1-OCT-2015; TXR 

#0057299). 

 

2. Document Overview 

 

As part of the draft risk assessment for Registration Review, the Agency collaborated with 

Health Canada’s Pest Management Regulatory Agency (PMRA) in 2012 to conduct a literature 

search and review for glyphosate using the 2012 open literature review guidance.  A subsequent 

search of the open literature was conducted more recently by the Agency to supplement the 2012 

joint review with PMRA.  This more recent search reflects the Agency’s movement toward 

systematic review and OPP’s efforts to standardize literature review documentation.  Due to the 

large number of studies reviewed as part of the 2012 joint review with PMRA, the format of that 

review was not updated to reflect the more current approaches utilized in the more recent search; 

therefore, results of these searches will be described and presented differently in this document.  

The primary goal for both of these searches was to identify relevant and appropriate open 

literature studies that had the potential to impact human health risk assessment.  This document 

presents the results of these open literature searches and is organized according to the following:   

 

• Section 3 provides information on how each search was conducted and additional details 

related to the review of potentially relevant studies;   

• Section 4 presents the results of the 2012 and 2015 searches;  

• Section 5 provides information found regarding whole animal exposures to commercial 

formulations given the large number of studies that were seen in the open literature that 

used commercial formulations;   

• Section 6 discusses the impact of the literature searches on the human health risk 

assessment for glyphosate;  

• Appendix A is a table with the summary of findings for the joint review with PMRA; 

• Appendix B is a list of references included in the joint review with PMRA; 

• Appendix C is a compilation of the data evaluation records (DERs) generated for the joint 

review with PMRA; 

• Appendix D is a table with the literature studies obtained from the recent search of 

PubMed and screening comments. 

 

3. Search Methods 

 

3.1 Open literature search with PMRA 

 

The search was conducted for abstracts, articles, and articles in press, books and reviews at 

http://www.scirus.com under the following subject areas: Life Sciences, Agriculture and 

Biological Sciences, Pharmacology, Medicine, and Neuroscience.  Search results that did not 

contain the keywords on their abstracts were not reported and duplicates were removed.  The 
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same keywords were then searched on PubMed.  The following is a list of the search terms used 

to address various durations and endpoints of toxicity: 

 

1. Reproduction/Developmental Toxicity (Date of Search: Jan-Feb, 2012)  

- In search bar, the keywords Glyphosate and Reproduct* toxicity were entered.         

- Other search terms used were Glyphosate and developmental toxicity.   

  

2. Short-term Toxicity/Long term Toxicity/Oncogenicity (Date of Search: December, 

2011-Feb, 2012) 

- In search bar, the keywords Glyphosate and chronic toxicity studies were entered.          

- The search results captured in the previous searches (e.g. Glyphosate and Reproduct* 

toxicity) were not reported. 

- Searching the keywords Glyphosate and Tumours or Tumors did not result in 

meaningful results.  Results were not considered relevant to human health (e.g. Impact of 

glyphosate on the development, fertility and demography of Chrysoperla externa 

(Neuroptera: Chrysopidae): ecological approach)  

- Other terms searched were glyphosate and mammalian toxicity, glyphosate and short 

term toxicity studies, and glyphosate and toxicity.  

- Regulatory reports that were not captured in scirus.com were also included in this 

section because they contain several published toxicology studies.  

 

3. In Vitro/Genotoxicity/Endocrine Studies (Date of Search: Nov-Dec, 2011) 

- In search bar, the keywords Glyphosate and Endocrine were entered.             

- The search results captured in the previous searches (e.g. Glyphosate and Reproduct* 

toxicity) were not reported. 

- Other terms searched were Glyphosate and genotoxicity. 

 

4. Epidemiology Studies/Incident Reports  

  - In search bar, the keywords Glyphosate and Epidemiology were entered.           

  - The search results captured in the previous searches (e.g. Glyphosate and Reproduct* 

toxicity) were not reported.  

 

An initial screening process was undertaken to identify the published articles that are most 

relevant and appropriate for the purposes of addressing the critical aspects of hazard 

identification and characterization for human health risk assessment.  Criteria from the OPP 2012 

open literature review guidance were then used to identify suitable studies for hazard assessment.  

Eligible journal articles/publications are reviewed to ensure general information has been 

included that is considered important in determining the reliability and utility of a study in 

human health risk assessment.  This information covers a range of factors that are commonly 

evaluated as part of guideline study reviews, such as (but not limited to) the nature of the test 

substance, test organism details (e.g., species, age, sex, lifestage, etc.), adequate sample size, 

adequate dose levels, appropriate husbandry conditions, exposure details (i.e., method, route, 

frequency, and length of treatment period), and suitable controls. 

 

PMRA generated DERs for each eligible study listing study limitation/deficiencies and 

categorized studies as acceptable or invalid (Appendix C).  Acceptable studies were then further 
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categorized as appropriate for quantitative or qualitative use in risk assessment.  Studies found to 

be acceptable and appropriate for quantitative use were evaluated to determine no observed 

adverse effect levels (NOAELs) and lowest observed adverse effect levels (LOAELs). 

 

The Agency conducted secondary reviews of the DERs primarily focusing on whether the study 

would be considered acceptable or unacceptable (considered equivalent to the PMRA categories 

of acceptable or invalid for this review).  For studies found to be acceptable and appropriate for 

quantitative, NOAEL and LOAEL values were evaluated based on current Agency policies and 

approaches in hazard characterization.  If the Agency disagreed with the values set by PMRA, 

then separate NOAEL and LOAEL values were reported for each agency.  Studies concerning 

epidemiology, poisoning, or incidents were also removed at this time. 

 

3.2 Recent Systematic Review 

 

To obtain literature studies that have been published since the collaborative search with PMRA, 

a search was conducted on October 5, 2015 for studies published from January 1, 2012 to 

October 5, 2015 using the following search string in PubMed: 

 

(((((glyphosate) NOT plants)) NOT frogs) NOT tadpoles AND (("2012/01/01"[PDat] : 

"2015/10/05"[PDat])) 

 

The list was then cross-referenced with other literature studies submitted during that time to the 

Agency by non-profit groups or members of the public.  Titles and abstracts were initially 

screened to identify journal articles that were not within the scope of the search due to the 

subject of the research (e.g., ecological and fate studies, monitoring data, crop composition 

studies, pest management studies) or the type of article (e.g., review, commentary, editorial, 

article retraction).  Full articles were further screened if necessary to determine their relevance to 

human health risk assessment and to determine whether the journal article would be considered 

appropriate for use in risk assessment.  Full articles that were not publically available or were not 

available in English were not considered.  Studies concerning epidemiology, poisoning, or 

incidents were not considered. 

 

 

4. Results 

 

4.1 Open literature search with PMRA 

 

PMRA provided DERs for 67 studies (Appendix C) obtained from 62 individual references 

(Appendix B).  Of these, 17 studies related to poisoning/incidents, biomonitoring data, and 

epidemiological studies were not included in this review6 since they were evaluated as part of the 

Tier II incident report (S. Recore; 6-FEB-2014; D417808).  The U.S. EPA conducted secondary 

reviews and generally agreed with PMRA’s conclusions regarding the validity and potential use 

of the remaining studies.  A summary of the findings can be found in Table A-1 of Appendix A, 

which lists the PMRA and EPA categorizations for each study and some of the noted 

limitations/deficiencies if the study was found to be invalid or unacceptable. 

                                                 
6 References in Appendix B not included: 1, 5, 11, 13, 15, 20, 31, 32, 35, 38, 40, 51, 54, 55, 57, 58, and 62. 



Page 8 of 204 

 

 

The majority of these literature studies were found to be unacceptable for use in the U.S. EPA’s 

glyphosate Registration Review draft human health risk assessment for a variety of reasons (see 

Table A-1 of Appendix A and Appendix C).  For example, 6 studies did not meet the minimum 

criteria to be considered eligible (e.g., the study was not found to be the primary source of the 

data, was not publicly available, or not presented as a full article).  Of the studies eligible for 

further review, the most common limitations/deficiencies were related to the nature of the test 

substance(s) used for exposure.  Most studies used commercial formulations or dilutions; 

however, direct measurements of the active ingredient were not conducted in order to determine 

actual dose concentrations and/or identification information was not provided for the formulation 

used (e.g., EPA registration number).  As a result, potential effects could not be attributed to 

defined glyphosate exposure concentrations.  Additionally, limited dosing, small sample sizes, 

and lack of test chemical purity was often noted in several of the studies.   

 

Only a limited number of the reviewed literature studies for glyphosate were deemed acceptable 

and appropriate for qualitative or quantitative risk assessment purposes.  The only studies found 

to be appropriate for quantitative use were the 90-day oral toxicity studies in rats and mice from 

the NTP Technical Report (Reference #43 in Appendix B).  In these studies, cytoplasmic 

alterations of the salivary gland were observed in both species.  The Agency set NOAELs for 

this effect at ~400 and >1000 in rats and mice, respectively.  Alterations at lower doses were 

scored as minimal and not considered adverse.  These dose levels are well above the point of 

departures currently used for risk assessment.  Therefore, none of the studies in this joint PMRA 

2012 review will have an impact on the hazard characterization or draft human health risk 

assessment for glyphosate.  

 

4.2 Recent systematic review 

 

The literature search yielded 392 articles.  This list was then cross-referenced with other studies 

submitted during that time to the Agency by non-profit groups or members of the public and 

another 7 studies were added for review bringing the total number of articles to 399 (Appendix 

D).  Since the goal of the literature search was to identify relevant and appropriate open literature 

studies that had the potential to impact human health risk assessment, most of the studies (288 

articles) were not considered to be within the scope of the search due to the subject of the 

research (i.e., ecological and fate studies, crop composition studies, pest management studies, 

method generating, hypothesis generating, exposure and monitoring) or not relevant in general.  

Additionally, 26 articles were not appropriate due to the type of article (i.e.., review, 

commentary, editorial, article retraction, news article, abstract only, not available in English).  

Another 27 articles were not considered because they concerned epidemiology, poisoning, and/or 

incidents. 

 

The remaining studies were further screened for relevance to human health and similar to the 

search conducted with PMRA, almost all of the potentially relevant studies used commercial 

formulations; however, direct measurements of the active ingredient were not conducted in order 

to determine actual dose concentrations and/or identification information was not provided for 

the formulation used.  As a result, potential effects could not be attributed to defined glyphosate 
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exposure concentrations.  None of the studies from this more recent review were found to have 

an impact on the hazard characterization or draft human health risk assessment for glyphosate. 

 

 

5. In vivo Studies with Commercial Formulations 

 

The Agency recognizes that a multitude of studies have been performed using commercial 

formulations containing glyphosate.  The majority of these are in vitro studies, which are 

difficult to translate into in vivo effects where metabolism and clearance would play a large role 

in potential toxicity.  As mentioned previously, in vitro studies are typically considered as part of 

MOA/AOP analyses when in vitro to in vivo extrapolation (IVIVE) approaches are not 

sufficiently developed for deriving points of departure for regulatory risk assessment.  

Consequently, in vivo studies are given more weight as generic IVIVE approaches are still under 

development for glyphosate and a PBPK model does not exist for glyphosate at this time.  Only a 

limited number of in vivo studies (13 studies) were identified as part of both the 2012 joint 

review with PMRA and the more recent 2015 systematic review (Table 1).  Studies conducted 

via a route that was not relevant for human exposure were not included (i.e., intraperitoneal 

injection).   

 

The 13 in vivo studies were evaluated using similar criteria outlined in the 2012 open literature 

review guidance for evaluating the acceptability of open literature studies.  The Agency strives to 

use high-quality studies that follow acceptable conduct and contain all the sufficient information 

needed to evaluate potential adverse effects from exposure to a pesticidal active ingredient.  This 

is also the case for a study conducted using a commercial formulation.  Consistent with guidance 

to determine whether a study meets the criteria outlined in guidelines for pesticide testing, there 

is general information that is considered important when determining the reliability and utility of 

an open literature study.  A study could be considered of questionable reliability and utility based 

on a single factor or, more typically, several issues may be combined to lead to this conclusion.  

As such, none of the 13 studies were found to be of adequate quality in order to be further 

reviewed for use in risk assessment.  Overall, the following were common 

limitations/deficiencies seen in these studies: 

 

• The majority of the studies reported using a commercial formulation and often referred to 

the general product name (e.g., Roundup); however, there are numerous formulations 

with glyphosate as the active ingredient and reporting identification information 

(including the full product name and EPA registration number) is important since this 

information allows the Agency to ascertain the exact formulation used in a study and 

determine all of its chemical components.   

• Exposure conditions were not adequately described or documented, especially in the case 

of gavage studies.   

• Data was only presented as graphs and often measures of variability were not included. 

• Sample sizes were considered too small for the type of study conducted and/or not 

reported for all lifestages (e.g., fetuses). 

• Only one dose was investigated to look at an observed effect, which does not allow for 

dose-response evaluation of the effect.     

• Age and overall health of animals prior to commencing a study was not reported. 
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Most of these studies with commercial formulations focused on clinical chemistry measurements 

(i.e., enzymes, hormones, electolytes) or histopathological examinations (without reporting 

severity) making it difficult to determine the adversity of the results.  The relationship between 

any changes noted in these effects and possible adverse apical outcomes from commercial 

formulations has not been established.  As described in the NRC report, “Toxicity Testing in the 

21st Century”7, to develop a MOA/AOP not only is it necessary to establish plausible 

relationships among the key events, but quantitative relationships also need to be established.  In 

other words, how much of a change in one key event is needed to result in an adverse effect at 

the next level of biological organization?  Thus, certain exposures to a chemical may impact 

normal physiological responses in a way that may not necessarily be adverse, and thus, the 

MOA/AOP concept requires an understanding of adaptive/homeostatic capacity of biological 

systems and their limits, relative to concentration and duration of exposure.  Without an 

MOA/AOP understanding or even a potentially solid hypothesis, pertubations in physiology 

cannot be interpreted for risk assessment without understanding how these changes lead to 

adverse outcomes. 

 

                                                 
7 National Research Council (NRC). 2007. Toxicity Testing in the 21st Century: A Vision and a Strategy.  

Washington, D.C. The National Academies Press.    
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Table 1. Review of in vivo journal articles performed with commercial formulations containing glyphosate. 

Journal Article Benedetti et al. 2004 Beuret et al. 2005 
Caglar and Kolankaya 

2008 
Cattani et al. 2014 Dallegrave et al. 2003 Dallegrave et al. 2007 

Test Substance       

Source of test substance reported? Yes (Biocarb) Yes (Herbicygon) Yes (Roundup) Yes (Roundup Original) Yes (Roundup) Yes 

Adequate information to identify 

specific formulation (full product 

name, registration number, etc.)? 

No No No No No  No 

Analysis of glyphosate or other 

components? 
No No No No No No 

Vehicle (if applicable) reported? Yes Yes Yes Yes Yes Yes 

Test Species       

Species, age, sex, size, health, and 

lifestage reported? 
No No No No No No 

If not, what information is missing? Health Age, health 

Health, species identified 

as Wistar and Sprague-

Dawley 

Age, health, size Health Health 

Was only one sex tested? Yes, males Yes, females No Yes, females Yes, females Yes, females 

Was the number of test animals 

reported? 
Yes Yes No Yes Yes Yes 

Is the number of animals used 

sufficient? 
Yes 

Yes (lower than 

typical 

developmental, but 

only looked at 

enzymes) 

Unknown No (only 4 dams) 

Yes (but slightly lower 

than typical 

developmental) 

Yes (but slightly lower 

than typical 

developmental) 

Animal Husbandry       

Were adequate husbandry 

conditions presented? 
No No No No No No 

If not, what information is missing? 
Source of feed, diet 

description 

Humidity, nature and 

composition of 

bedding, container 

dimensions 

Source of feed, diet 

description 

Humidity, nature and 

composition of bedding, 

container dimensions, 

Humidity, source of 

feed, diet description 

Humidity, diet 

description 
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Journal Article Benedetti et al. 2004 Beuret et al. 2005 
Caglar and Kolankaya 

2008 
Cattani et al. 2014 Dallegrave et al. 2003 Dallegrave et al. 2007 

Test Substance       

diet description, number 

per cage 

Exposure Conditions       

Were the exposure conditions 

adequately described? 
Yes Yes 

No (assumed to be by 

drinking water) 
Yes Yes Yes 

Was a control used? Yes Yes Yes Yes Yes Yes 

Was the control adequate? Yes Yes Yes Yes Yes Yes 

Was there more than one dose 

tested to evaluate the dose response 

nature of the effects? 

Yes No Yes No Yes Yes 

Were the animals assigned to 

treatment groups randomly? 
Unknown Unknown Unknown Unknown Unknown Unknown 

Toxicity Effects  

(Non-histopathological) 
      

Were the toxicological effects 

reported adequately described (i.e., 

nature, incidence, time, severity, 

and duration)? 

Yes Yes Yes Yes Yes Yes 

If not, what information is missing 

or incomplete? 
- - - - - - 

Were the research assessors blinded 

to the treatment? 
Unknown Unknown Unknown Unknown Unknown Unknown 

Toxicity Effects 

(Histopathological) 
      

Were histopathological evaluations 

performed? 
Yes No Yes No No Yes 

Were the tissues properly fixed? Yes - Yes - - Yes 

Were the histopathological findings 

properly described, including the 

severity and incidence? 

No - No - - No 

Were the research assessors blinded 

to the treatment? 
Unknown - Unknown - - Unknown 

Statistics       
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Journal Article Benedetti et al. 2004 Beuret et al. 2005 
Caglar and Kolankaya 

2008 
Cattani et al. 2014 Dallegrave et al. 2003 Dallegrave et al. 2007 

Test Substance       

Are the statistical methods properly 

described? 
Yes Yes Yes Yes Yes Yes 

Does the data include a measure of 

the variability (SD or SE)? 
Yes Yes Yes Yes Yes Yes 

Study Results/Discussion       

Do the authors provide a clear 

summary of the data? 
Yes Yes Yes Yes Yes Yes 

Does the report include clear 

conclusions drawn from the 

analysis? 

Yes Yes Yes Yes Yes Yes 

Overall, do you feel like the study is 

of adequate quality to be reviewed 

for use in risk assessment? 

No No No No No No 

Comments 

Utility of results 

questionable given 

relatively small 

changes in liver 

enzymes and presence 

of Kupffer cells only at 

highest dose (487 

mg/kg), full 

identification of 

formulation needed 

Only one dose tested; 

no description of 

formulation used; 

adversity of results 

questionable without 

relating to 

downstream effects 

Exposure conditions 

were not clear; number 

of test animals not 

reported, inconsistencies 

noted (e.g., rats listed as 

2 different species); 

relatively no change in 

clinical chemistry 

measurements; severity 

not reported 

Only one dose tested; 

utility of results unclear; 

data only presented as 

graphs 

Doses and observed 

effects were above 

those relevant for risk 

assessment (≥500 

mg/kg), full 

identification of 

formulation needed; 

some data only 

presented as graphs 

Severity of 

histopathological 

findings not reported, 

relatively small changes 

and/or no dose response 

with treatment for many 

effects evaluated, full 

identification of 

formulation needed 
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Table 1 Cont’d. 

Journal Article Daruich et al. 2001 Jasper et al. 2012 Romano et al. 2010 Romano et al. 2012 Seralini et al. 2014 Tizhe et al. 2014a Tizhe et al. 2014b 

Test Substance        

Source of test substance 

reported? 
Yes (Herbicygon) 

Yes (Roundup 

Original) 

Yes (Roundup 

Transorb) 

Yes (Roundup 

Transorb) 
Yes (WeatherMAX) Yes (Bushfire®) Yes (Bushfire®) 

Adequate information to identify 

specific formulation (full 

product name, registration 

number, etc.)? 

No No No No 

Yes (WeatherMAX; 

540 g/L glyphosate, 

EPA Reg. 524-537) 

No No 

Analysis of glyphosate or other 

components? 
No No No No No No No 

Vehicle (if applicable) reported? Yes Yes Yes Yes Yes Yes 
Yes 

Test Species        

Species, age, sex, size, health, 

and lifestage reported? 
No No Yes No No No No 

If not, what information is 

missing? 
Age, health Health Size, health 

Body weight, Health, 

Lifestage (not 

reported for dams) 

Size, health Age, health, lifestage Age, health, lifestage 

Was only one sex tested? Yes, females No Yes, males Yes, females No No No 

Was the number of test animals 

reported? 

Yes (for dams); 

Fetal number 

unknown 

Yes Yes Yes Yes Yes Yes 

Is the number of animals used 

sufficient? 

Yes for dams (lower 

than typical 

developmental, but 

only looked at 

enzymes); unknown 

for fetuses 

Yes Yes No (only 12 dams) 
No (only 

10/sex/group) 
Yes Yes 

Animal Husbandry        

Were adequate husbandry 

conditions presented? 
No No No No Yes No No 
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Table 1 Cont’d. 

Journal Article Daruich et al. 2001 Jasper et al. 2012 Romano et al. 2010 Romano et al. 2012 Seralini et al. 2014 Tizhe et al. 2014a Tizhe et al. 2014b 

If not, what information is 

missing? 

Humidity, nature 

and composition of 

bedding, container 

dimensions 

Container 

dimensions, 

number per cage, 

source of animal 

feed 

Humidity, nature 

and composition of 

bedding, container 

dimensions, number 

per cage, source of 

animal feed 

Humidity, nature and 

composition of 

bedding, container 

dimensions, number 

per cage, source of 

animal feed 

- 

Ambient temperature 

and humidity, 

photoperiod,  nature and 

composition of bedding, 

container dimensions, 

number per cage, source 

of animal feed 

Ambient temperature 

and humidity, 

photoperiod,  nature 

and composition of 

bedding, container 

dimensions, number 

per cage, source of 

animal feed 

Exposure Conditions        

Were the exposure conditions 

adequately described? 
Yes No Yes Yes Yes No No 

Was a control used? Yes Yes Yes Yes Yes Yes Yes 

Was the control adequate? Yes Yes Yes Yes Yes Yes Yes 

Was there more than one dose 

tested to evaluate the dose 

response nature of the effects? 

Yes Yes Yes No Yes Yes Yes 

Were the animals assigned to 

treatment groups randomly? 
Unknown Unknown Yes Unknown Yes Yes Yes 

Toxicity Effects  

(Non-histopathological) 
       

Were the toxicological effects 

reported adequately described 

(i.e., nature, incidence, time, 

severity, and duration)? 

Yes Yes Yes Yes No No NA 

If not, what information is 

missing or incomplete? 
- - - - 

Not all data shown, 

limited description 

Data values not 

provided 
- 

Were the research assessors 

blinded to the treatment? 
Unknown Unknown Unknown Unknown Unknown Unknown Unknown 

Toxicity Effects 

(Histopathological) 
       

Were histopathological 

evaluations performed? 
No Yes Yes Yes Yes No Yes 

Were the tissues properly fixed? - Yes Yes Yes Yes - Yes 

Were the histopathological 

findings properly described, 
- Yes Yes Yes Yes  - No 
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Table 1 Cont’d. 

Journal Article Daruich et al. 2001 Jasper et al. 2012 Romano et al. 2010 Romano et al. 2012 Seralini et al. 2014 Tizhe et al. 2014a Tizhe et al. 2014b 

including the severity and 

incidence? 

Were the research assessors 

blinded to the treatment? 
- Unknown Unknown Unknown Unknown Unknown Unknown 

Statistics        

Are the statistical methods 

properly described? 
Yes Yes Yes Yes Yes  Yes 

No statistics 

performed – Only 

histopathology 

Does the data include a measure 

of the variability (SD or SE)? 
Yes Yes Yes Yes 

Yes (for some 

measurements) 
Yes - 

Study Results/Discussion        

Do the authors provide a clear 

summary of the data? 
Yes Yes Yes Yes Yes Yes Yes 

Does the report include clear 

conclusions drawn from the 

analysis? 

Yes Yes Yes Yes Yes Yes Yes 

Overall, do you feel like the 

study is of adequate quality to 

be reviewed for use in risk 

assessment? 

No No No No No No No 

Comments 

Full identification of 

formulation needed, 

number of fetal 

animals unknown, 

small changes 

and/or no dose 

response with 

treatment, adversity 

of enzyme changes 

alone difficult to 

determine without 

downstream 

measurements, some 

data only presented 

as graphs 

Full identification 

of formulation 

needed, no 

information 

provided on 

gavage volume 

Full identification of 

formulation needed, 

discrepancies in 

sample size between 

experimental 

description and 

results, no 

information about 

which pups came 

from which litters.   

Full identification of 

formulation needed, 

only 12 dams were 

used, not all data 

shown (e.g., body 

weights) 

Not all data shown, 

some data presented 

only as graphs or 

percentages, 

measures of 

variability only on 

some 

measurements, 

small sample size 

for a long term 

exposure cancer 

study 

Full identification of 

formulation needed, 

only graphs and 

percentages were 

provided for clinical 

chemistry data, 

exposure conditions 

were unclear (i.e., 

exposure volumes for 

gavage), relatively 

small changes in 

formulation treatment 

groups. 

Full identification of 

formulation needed, 

severity/incidence of 

histopathology not 

provided, exposure 

conditions unclear 

(i.e., exposure 

volumes for gavage).  
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6. Impact on Glyphosate Human Health Risk Assessment 

 

Over 450 open literature journal articles were considered as part of this review.  Only a limited 

number of these studies were deemed acceptable and appropriate for consideration in risk 

assessment.  The only studies found to be appropriate for quantitative use identified NOAELs at 

doses well above the point of departures currently used for risk assessment.  As a result, there 

was no impact on the hazard characterization or draft human health risk assessment for 

glyphosate.  The Agency will continue to monitor the open literature for studies that use 

scientifically sound and appropriate methodology and relevant routes of exposure that have the 

potential to impact the risk evaluation of glyphosate. 
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Appendices: 

Appendix A: Summary of the findings for the joint review with PMRA 

Appendix B: Studies included in the joint review with PMRA 

Appendix C: Data Evaluation Records (DERs) generated for the joint review with PMRA 

Appendix D: Literatures studies obtained from searching PubMed for recent systematic review
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Appendix A: Summary of the findings for the joint review with PMRA 

 

Table A-1. Glyphosate Literature Search with PMRA — Primary and Secondary Review Findings 

Study Title 

(Reference # in Appendix B) 
Study Type Primary Review (PMRA) Secondary Review (U.S. EPA) Limitations/Deficiencies2 

NTP Technical Report on Toxicity Studies 

of Glyphosate Administered in Dosed 

Feed to F344/N Rats and B6C3F1 Mice. 

(Ref. No. 43) 

90-day oral (rat) 

Acceptable even though not 

conducted according to guideline 

requirements; appropriate for 

quantitative use 

Acceptable; appropriate for 

quantitative use 
Not Applicable  

NTP Technical Report on Toxicity Studies 

of Glyphosate Administered in Dosed 

Feed to F344/N Rats and B6C3F1 Mice. 

(Ref. No. 43) 

90-day oral (mice) 

Acceptable even though not 

conducted according to guideline 

requirements; appropriate for 

quantitative use 

Acceptable; appropriate for 

quantitative use 
Not Applicable 

NTP Technical Report on Toxicity Studies 

of Glyphosate Administered in Dosed 

Feed to F344/N Rats and B6C3F1 Mice. 

(Ref. No. 43) 

Mechanistic (rat) 
Acceptable; appropriate for 

qualitative use 

Acceptable; appropriate for 

qualitative use 
Not Applicable 

An Evaluation of the Genotoxic Potential 

of Glyphosate. (Ref. No. 34) 

Bacterial reverse 

mutation assay 

Acceptable; satisfies guideline 

requirements 
Acceptable Not Applicable 

An Evaluation of the Genotoxic Potential 

of Glyphosate. (Ref. No. 34) 

In vitro mammalian 

cell assay 

Acceptable; satisfies guideline 

requirements however some 

deficiencies present 

Acceptable Not Applicable 

An Evaluation of the Genotoxic Potential 

of Glyphosate. (Ref. No. 34) 
In vivo cytogenetics 

Acceptable; satisfies guideline 

requirements 
Acceptable Not Applicable 

Toxicokinetics of Glyphosate and Its 

Metabolite Aminomethyl Phosphonic Acid 

in Rats (Anadon et al. 2009). (Ref. No. 3) 

Metabolism 

Acceptable even though not 

conducted according to guideline 

requirements; appropriate for 

qualitative use 

Acceptable; appropriate for 

qualitative use 
Not Applicable 

NTP Technical Report on Toxicity Studies 

of Glyphosate Administered in Dosed 

Feed to F344/N Rats and B6C3F1 Mice. 

(Ref. No. 43) 

Metabolism 

Acceptable even though not 

conducted according to guideline 

requirements; appropriate for 

qualitative use 

Acceptable; appropriate for 

qualitative use 
Not Applicable 

Glyphosate Impairs Male Offspring 

Reproductive Development by Disrupting 

Gonadotropin Expression. (Ref. No. 53) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

- The test substance was a glyphosate based 

commercial formulation. 
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Study Title 

(Reference # in Appendix B) 
Study Type Primary Review (PMRA) Secondary Review (U.S. EPA) Limitations/Deficiencies2 

insufficient quality and lacks 

scientific defensibility) 

insufficient quality and lacks 

scientific defensibility) 

- The percent active ingredient was not 

indicated/measured and other components were not 

identified.  

- Only one dose group was used. 

Vitamin C and E reverse effect of 

herbicide-induced toxicity on human 

epidermal cells HaCaT: a biochemometric 

approach. (Ref. No. 25) 

NA Invalid 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The percent active ingredient was not 

indicated/measured and other components were not 

identified.  

- Inadequate description of the data in the results 

section as the IC50 values could not be obtained for 

glyphosate alone (the active ingredient) before the 

addition of Vitamin C or E.  

- It is in vitro effects with in vivo toxicity. 

Glyphosate-based pesticides affect cell 

cycle regulation. (Ref. No. 37) 
NA Invalid 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

-  The test substance was a glyphosate based 

commercial formulation. 

-  The percent active ingredient was not 

indicated/measured and other components were not 

identified. 

- It is difficult to extrapolate in vitro effects with in 

vivo toxicity. 

A glyphosate-based herbicide induces 

necrosis and apoptosis in mature rat 

testicular cells in vitro and testosterone 

decrease at lower levels. (Ref. No. 16) 

NA Invalid or of little utility for hazard 

assessment 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The percent active ingredient was not 

indicated/measured and other components were not 

identified.  

- It is difficult to extrapolate in vitro effects with in 

vivo toxicity.  

- The study report did not discuss whether the 

tested concentrations of glyphosate would produce 

cytotoxicity and impact the results of this study 

Placental passage of benzoic acid, caffeine 

and glyphosate in an ex vivo human 

perfusion system. (Ref. No. 42) 

NA Invalid or of little utility for hazard 

assessment 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The purity of glyphosate was not provided. 

- It is difficult to extrapolate in vitro effects with in 

vivo toxicity. 

Alteration of estrogen-regulated gene 

expression in human cells induced by 

agricultural and horticultural herbicide 

glyphosate. (Ref. No. 29) 

NA Invalid or of little utility for hazard 

assessment 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The purity of glyphosate was not provided. 

- The cell lines used were not adequately 

characterized. 

- It is difficult to extrapolate in vitro effects with in 

vivo toxicity. 

- The retail product used as stock was not identified 

and the concentration of glyphosate was not 

measured. 
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Study Title 

(Reference # in Appendix B) 
Study Type Primary Review (PMRA) Secondary Review (U.S. EPA) Limitations/Deficiencies2 

The oral and intra-tracheal toxicities of 

Roundup and its components to rats. (Ref. 

No. 2) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility); provides 

useful info about effects of 

surfactant 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The study included in addition to glyphosate, a 

surfactant, and a glyphosate commercial 

formulation without measurements of glyphosate.   

- The purity of the test substances were not 

specified.   

- The study did not evaluate multiple dose levels 

(could not detect a dose response, and therefore, it 

is not possible to identify a NOAEL/LOAEL).  

- Only 8 animals/group were used, which reduces 

the strength of statistical analysis. 

- At time of assignment, the range of body weights 

was larger than expected (difference of 100g).  

- Study did not include body weight, body weight 

gain and food consumption data. 

Glyphosate formulations induce apoptosis 

and necrosis in human umbilical, 

embryonic and placental cells. (Ref. No. 7) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The study included glyphosate formulations, in 

addition to glyphosate itself, surfactant and primary 

metabolite, AMPA. 

- The purities of test substances were not specified.  

- Data was shown only in a graph format, without 

access to raw data tables. 

- It is difficult to extrapolate in vitro effects with in 

vivo toxicity. 

Roundup revelation: weed killer adjuvants 

may boost toxicity. (Ref. No. 12) 
NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The reference is for a commentary on a study in 

Environmental Health Perspectives (see Differential 

Effects of Glyphosate and Roundup on Human 

Placental Cells and Aromatase). 

- The reference has incomplete data. 

Pre- and post-natal toxicity of the 

commercial glyphosate formulation in 

Wistar rats. (Ref. No. 18) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substance was a glyphosate based 

commercial formulation. 

- The percent active ingredient was not 

indicated/measured or measured and other 

components were not identified.  

- Only 5 animals per dose were observed at 

microscopic level. 

Morphological damages of a glyphosate-

treated keratinocyte cell line revealed by a 

micro- to nanoscale microscopic 

investigation. (Ref. No. 21) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- Method has not been evaluated for reproducibility 

and validity. Graded scale of effects was not 

indicated. 

- It is difficult to extrapolate in vitro effects with in 

vivo toxicity and to determine a NOAEL value. 
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Study Title 

(Reference # in Appendix B) 
Study Type Primary Review (PMRA) Secondary Review (U.S. EPA) Limitations/Deficiencies2 

- Purity of test substance was not specified. 

Glyphosate-based herbicides are toxic and 

endocrine disruptors in human cell lines. 

(Ref. No. 23)  

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substances were glyphosate based on 

commercial formulations and glyphosate as 

negative control.  

- The percentages of active ingredient were 

indicated but purity was not specified. Other 

formulation components of the formulation were 

not identified. 

Dig 1 protects against cell death provoked 

by glyphosate-based herbicides in human 

liver cell lines. (Ref. No. 24) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substances were glyphosate based 

commercial formulations and a new drug Dig 1.  

- The percentages of active ingredient were 

indicated, but purity of glyphosate was not 

specified. Other formulation components were not 

identified.  

- The study focused more on the protective effect of 

Dig 1, than toxicity of glyphosate. 

Mechanism of toxicity of commercial 

glyphosate formulations: How important is 

the surfactant? (Ref. No. 27) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- Only an abstract is available. 

- The test substance is poorly characterized. 

Prepubertal exposure to commercial 

formulation of the herbicide glyphosate 

alters testosterone levels and testicular 

morphology. (Ref. No. 52) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substance was a glyphosate-based 

commercial formulation  

- No information was provided on the inert 

ingredients.  

- Histology was restricted to an examination of the 

testes and adrenal glands. 
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Study Title 

(Reference # in Appendix B) 
Study Type Primary Review (PMRA) Secondary Review (U.S. EPA) Limitations/Deficiencies2 

Effect of the herbicide glyphosate on liver 

lipoperoxidation in pregnant rats and their 

fetuses. (Ref. No. 9) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substance was a glyphosate-based 

commercial formulation. 

- The percent active ingredient and purity were not 

stated/measured.  

- Histopathology was not performed on the 

maternal and fetal livers that were collected. No 

other organs were examined.  

- A single treated group, rather than a range of 

dosage groups, was compared to the control.  

- No rationale is provided for dose selection. 

A generational study of glyphosate-

tolerant soybeans on mouse fetal, 

postnatal, pubertal and adult testicular 

development. (Ref. No. 10) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- This study is concerned with the effect of a 

glyphosate-tolerant soybean-based diet compared to 

a conventional soybean-based diet during 

development and maturation in mice. It does not 

deal with the effect of glyphosate itself as an active 

ingredient.  

- While the transgenic soybean crop was treated 

with glyphosate there is no indication that residues 

of glyphosate remain, nor are there any details of 

the actual crop treatment. 

Reproductive toxicity studies with 

octamethyl cyclotetrasiloxane in female 

rats using various exposure regimens. 

(Ref. No. 49) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- This study does not deal with the active ingredient 

glyphosate.  

- The report is an abstract of a conference poster. 

Effect of the herbicide glyphosate on 

enzymatic activity in pregnant rats and 

their foetuses. (Ref. No. 19) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substance was a glyphosate-based 

commercial product. 

- The percent active ingredient and purity were not 

stated/measured.  

- Only two dose groups were used.  

The teratogenic potential of the herbicide 

glyphosate-Roundup in Wistar rats. (Ref. 

No. 17) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substance was a glyphosate based 

commercial formulation. 

- The active ingredient was not measured 

- No information was provided on the inert 

ingredients. 

The impact of simultaneous intoxication 

with agrochemicals on the antioxidant 

defense system in rat. (Ref. No. 4) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The percent active ingredient and purity were not 

stated for the individual pesticides.  

- The route of exposure was via i.p. injection, which 

is not relevant to human health.  
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Study Title 

(Reference # in Appendix B) 
Study Type Primary Review (PMRA) Secondary Review (U.S. EPA) Limitations/Deficiencies2 

- A single dose level for each pesticide was 

compared to the control. All other treatments 

involved combinations of more than one pesticide. 

Oxidative stress responses of rats exposed 

to Roundup and its active ingredient 

glyphosate. (Ref. No. 22) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- Amount of active ingredient during exposure was 

not measured. 

- The route of exposure was via i.p. injection, which 

is not relevant to human health.  

- A single dose level for each pesticide was 

compared to the control. All other treatments 

involved combinations of more than one pesticide. 

Studies on glyphosate-induced 

carcinogenicity in mouse skin: a proteomic 

approach. (Ref. No. 26) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substance was a glyphosate based 

commercial formulation and the active ingredient 

was not measured.  

- No information was provided on the inert 

ingredients.  

Genotoxic potential of glyphosate 

formulations: mode-of-action 

investigations. (Ref. No. 28) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substance was a glyphosate based 

commercial formulation.  

- No information was provided on the inert 

ingredients.  

- The percent active ingredient and purity were not 

stated/measured for the individual pesticides.  

- The study was largely concerned with i.p. 

injection route of exposure, which is not relevant to 

human health.  

The effect of sub-acute and sub-chronic 

exposure of rats to the glyphosate-based 

herbicide Roundup. (Ref. No. 14) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substance was a glyphosate-based 

commercial formulation. 

- No information was provided on the inert 

ingredients.  

- A number of important experimental details are 

not included (i.e., number of animals/group, method 

of administering dose, etc.) 

- Discussion of results is vague with references to a 

variety of other experiments rather than the results 

of the present study.  

- Very few statistically significant effects occur. 

Effects indicated as “mild effects” or “mild 

differences” do not appear to be statistically 

significant. 
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(Reference # in Appendix B) 
Study Type Primary Review (PMRA) Secondary Review (U.S. EPA) Limitations/Deficiencies2 

The effects of sub-chronic exposure of 

Wistar rats to the herbicide Glyphosate-

Biocarb®. (Ref. No. 8) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substance was a glyphosate based 

commercial formulation and the active ingredient 

was not measured.  

- No information was provided on the inert 

ingredients.  

Clastogenic effects of glyphosate in bone 

marrow cells of Swiss albino mice. (Ref. 

No. 47) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substance was a glyphosate based 

commercial formulation and the active ingredient 

was not measured.  

- No information was provided on the inert 

ingredients.  

- The route of exposure was via i.p. injection, which 

is not relevant to human health.  

Evaluation of genome damage and its 

relation to oxidative stress induced by 

glyphosate in human lymphocytes in vitro. 

(Ref. No. 41) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- Exposure was directly to blood samples obtained 

from human volunteers.  

- The authors concede that the lack of statistical 

significance at lower concentrations may be due to 

the low number of samples included in the study. 

Time- and dose-dependent effects of 

Roundup on human embryonic and 

placental cells. (Ref. No. 6) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- Exposure was directly to human embryonic and 

placental cells as well as other tissues.  

- The active ingredient was not measured. 

- It is difficult to extrapolate in vitro effects with in 

vivo toxicity.  

- The percent purity of the reagent grade glyphosate 

was not stated.  

Exposure to pesticides increases levels of 

uPA and uPAR in pre-malignant human 

prostate cells. (Ref. No. 46) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- It is difficult to extrapolate in vitro effects with in 

vivo toxicity. 

- The percent purity of the reagent grade glyphosate 

was not stated. 

- For the glyphosate based commercial formulation 

used, the percent active ingredient and purity was 

not indicated/measured and other components were 

not identified.  

Oral bioavailability of glyphosate: studies 

using two intestinal cell lines. (Ref. No. 

56) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

-  Exposure was directly to the intestinal epithelial 

barrier using two cell lines.  

- The applicability to in vivo human risk is unclear.  

- The percent purity of the reagent grade glyphosate 

is given as approximately 95% pure (not validated). 

Cysteine turnover in human cell lines is 

influenced by glyphosate. (Ref. No. 30) 
NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

- Exposure was directly to human cell lines.  

- The percent purity of the reagent grade glyphosate 

is not stated 
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(Reference # in Appendix B) 
Study Type Primary Review (PMRA) Secondary Review (U.S. EPA) Limitations/Deficiencies2 

insufficient quality and lacks 

scientific defensibility) 
- The active ingredient was not measured. 

- The number of glyphosate doses (2) was limited. 

The hemodynamic effects of the 

formulation of glyphosate-surfactant 

herbicides. (Ref. No. 33) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substance was a glyphosate based 

commercial formulation.  

- The percent active ingredient and purity of the test 

substances for exposure were not 

indicated/measured and other components were not 

identified. 

- Only a single dose of each test substance was 

utilized. 

- Pigs are atypical animals used in toxicology 

studies reviewed by regulatory agencies. 

Genotoxicity of AMPA, the environmental 

metabolite of glyphosate, assessed by the 

Comet assay and cytogenetics tests. (Ref. 

No. 36) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substance was the primary metabolite of 

glyphosate, not the active ingredient. 

- Analytical measurements for exposure were not 

provided. 

Ethoxylated adjuvants of glyphosate-based 

herbicides are active principles of human 

cell toxicity. (Ref. No. 39) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- Purity of glyphosate was not specified.  

- Only a single concentration was used as a control. 

- For glyphosate based commercial formulations, 

the percent active ingredient and purity of the test 

substances were not indicated and other 

components were not identified.  Analytical 

measurements for exposure were not provided. 

- Data is mainly presented in graph format (no raw 

data provided), making evaluation difficult.  

- Data for LC50 for glyphosate in HepG2 cell line 

was not determined.  

- It is difficult to extrapolate in vitro effects with in 

vivo toxicity. 

Comparative effects of the Roundup and 

glyphosate on mitochandrial oxidative 

phosphorylation. (Ref. No. 44) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substance was glyphosate and a 

glyphosate-based commercial formulation. 

- The percent active ingredient and purity of 

glyphosate and the formulation were not 

indicated/measured and other components of the 

formulation were not identified. 

Comparison of the effect of Roundup Ultra 

360 SL pesticide and its active compound 

glyphosate on human erythrocytes. (Ref. 

No. 45) 

NA 
Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

- Exposure directly to human blood in vitro of 

commercial formulation. 

- Analytical measurements for exposure were not 

provided. 
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insufficient quality and lacks 

scientific defensibility) 

insufficient quality and lacks 

scientific defensibility) 
- Provided poor description of blood donors. 

- It is difficult to extrapolate in vitro effects with in 

vivo toxicity. 

- A positive control was not included. 

- pH measurement was not included. 

- Other components of the formulation were not 

identified. 

Genotoxicity testing of the herbicide 

Roundup and its active ingredient 

glyphosate isopropylamine using the 

mouse bone marrow micronucleus test, 

Salmonella mutagenicity test and Allium 

anaphase-telophase test. (Ref. No. 48) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The percent active ingredient and purity of the 

glyphosate based commercial formulation was not 

indicated/measured and other components were not 

identified. 

- Cytotoxicity/cell survival was not measured. 

- A greater number of bacterial strains needed to be 

used. 

Differential effects of glyphosate and 

Roundup on human placental cells and 

aromatase. (Ref. No. 50) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- The test substances were pure technical 

glyphosate and a glyphosate commercial 

formulation.  

- The purity of glyphosate was not specified. 

- The percent active ingredient and purity of the 

glyphosate based commercial formulation was not 

indicated and other components were not identified. 

Glyphosate and AMPA in drinking water. 

(Ref. No. 61) 
NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- Reference only included summaries of studies.  

- Reproductive studies with glyphosate included 

only limited histopathological examination. 

- Long term studies and reproductive toxicity 

studies for primary metabolite, AMPA are 

unavailable. 

Safety evaluation and risk assessment of 

the herbicide roundup and its active 

ingredient, glyphosate, for humans. (Ref. 

No. 59) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- Reference is for a review paper, not a single study.  

Developmental and reproductive outcomes 

in humans and animals after glyphosate 

exposure: a critical analysis. (Ref. No. 60) 

NA 

Invalid (inappropriate for 

quantitative or qualitative use in 

risk assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

Unacceptable (inappropriate for 

quantitative or qualitative use in risk 

assessment because it is of 

insufficient quality and lacks 

scientific defensibility) 

- Reference is for a review paper, not a single study.  

- Most human studies involved glyphosate based 

commercial formulations, and have poor 

characterization of the test substance. 

- Some studies suffered from numerous 

inadequacies in design and reporting. 
NA = not applicable. Study does not correspond with any guideline studies. 
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2Listed are some of the limitations/deficiencies noted during preliminary review that indicated the study would be considered unacceptable for use in risk assessment.  These do not represent all potential 

limitations/deficiencies.
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Appendix C: Data Evaluation Records (DERs) generated for joint review with PMRA 

Note: In studies classified acceptable and appropriate for quantitative use, PMRA and EPA did not agree 

on all of the selected NOAEL/LOAEL values.  Additionally, DERs are not presented for the 17 studies 

related to poisoning/incidents, biomonitoring data, and epidemiological studies that were not included as 

part of this review since they were evaluated as part of the glyphosate Tier II incident report. 

 
 

 

 

 Reviewer # 1912 Date July 10, 2012 

_______________ 

 

Study Type: Short-Term Oral (90-day) (rodent) [feeding] - Rat; OPPTS 870.3100 (rodent); OECD 408. 

 

Test Material (purity): Glyphosate (99% a.i.) 

 

Synonyms: Glyphosate, technical grade; Glycine, N-(phosphonomethyl); N-phosphono-methyl glycine; 

N-(phosphonomethyl)glycine; MON0573; MON 2139.  

 

Citation: NTP Technical Report on Toxicity Studies of Glyphosate Administered in Dosed Feed to 
F344/N Rats and B6C3F1 Mice.  Laboratory name: Southern Research Institute, Birmingham, AL. 

Laboratory report number: Glyphosate, NTP Toxicity Report Number 16. Study report date: July 1992.  

 

Sponsor: None 

 

MRID: N/A 

 

Executive Summary: In a short term chronic toxicity study, glyphosate (99%) was administered to 10 

F344/N Rats/sex/group at dietary concentrations of 0, 3125, 6250, 12500, 25000, or 50000 ppm 

(equivalent to 0, 205, 410, 811, 1678, or 3393 mg/kg bw/day for males and 0, 213, 421, 844, 1690 or 

3393 mg/kg bw/day for females, respectively) for 90 days. Ten additional rats/sex were included at each 

dietary level for evaluation of hematology and clinical chemistry parameters.  

 

All animals survived to necropsy. Diarrhea was noted in the high dose animals. Body weight and body 

weight gain were reduced in the two high doses in males and high dose in females.  

 

Mild increases in RBC counts, hematocrit, and hemoglobin concentrations were noted in males, mostly in 

the three high doses. In high dose females, slight increases in lymphocyte and platelet counts, WBC, 

MCH, and MCV were noted. 

 

Increase in the activities of ALP in the treated animals was noted. In addition, increased relative liver 

weights in the two high doses and ALT in four high doses were noted in males. These findings are 

consistent of a hepatobiliary effect that can be attributed to glyphosate administration.  

 

A decrease in absolute and relative thymus weight was noted across all dose groups. Absolute heart 

weight was increased in the high dose animals. Relative right kidney and right testis weights were 

increased in the two high dose male groups. In high dose females, relative right kidney weight was 

increased.  

 



Page 35 of 204 

 

A dose-related increase in the incidence and severity of cytoplasmic alteration of the parotid and 

submandibular salivary glands was noted in the microscopic evaluations.  

 

A decrease in sperm counts was noted in the three high doses. Longer estrous cycle was noted in the high 

dose group. No other treatment related finding was noted in the evaluations of reproductive tissues.  

 

PMRA: The LOAEL is 205/213 mg/kg bw/day for males/females based on dose related increase in 

the incidence and severity of cytoplasmic alterations in the parotid and submandibular salivary 

glands of male and female rats. A NOAEL was not determined.  

 

EPA:  The NOAEL is 410 and 421 mg/kg/day for males and females, respectively.  The LOAEL is 

811/844 mg/kg/day based on mild cytoplasmic alterations in the parotid and submandibular 

salivary glands.  The alterations at lower doses were scored as minimal in severity and not 

considered adverse. 

 

Although this study was not conducted according the guideline requirement for a subchronic oral study 

(OPPTS 870.3100; OECD 408), it is considered acceptable and classified as appropriate for quantitative 

use for hazard characterization of glyphosate.  

 

Compliance: Signed and dated GLP, Quality Assurance, and Data Confidentiality statements were not 

provided. However, this study was peer-reviewed by NTP internally. The peer-review panel determined 

that the design and conditions of this study was appropriate and ensured that the toxicity study report 

presented the experimental results and conclusions thoroughly and clearly.  
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I. MATERIALS AND METHODS 
 

A. Materials 
 

Test material: Glyphosate  

Description: White solid, stable for at least 3 weeks in room temperature in the dark 

Lot/Batch #: Obtained from Monsanto Agricultural Products (St. Louis) 

Purity: 99 % a.i. 

CAS #:  1071-83-6 

Vehicle: None 

Positive control: None 

Test species: Rat 

Strain: F344/N 

Age at start: 43 days of age  

Weight at start: ♂: 108-115g  ♀:92-95g  

Source: Simonsen Laboratories (Gilroy, CA, USA) 

Housing: 5 per cage  

Diet: NIH-07 feed was provided ad libitum 

Water: NIH-07 water was provided ad libitum 

Environmental 

conditions: 

Temperature: 

Humidity: 

Air changes: 

Photoperiod: 

67-74°F 

40-89% 

10/hr 

12 hours dark/12 hours light 

Acclimation: 12 days 

 

B. Study design and methods 
 

1. Study experimentation dates - Start:  May -1988 End: September - 1988 

 

2. Animal assignment - Animals were assigned randomly (stratified weight method first and then 

assigned to study groups in a random order) to the test groups noted in Table 1. The NTP used copies of 

proprietary reports of toxicity studies performed by Monsanto Corporation in designing its glyphosate 

studies.  

 

Table 1: Study Designa 

Dose (mg/kg bw/d) Conc. in Diet 

(ppm) 

Number of Animals 

Main Study - 3 months 

Hematology and Clinical 

Chemistry Groups  

Male Female Male Female Male Female 

0 0 0 10 10 10 10 

205 213 3125 10 10 10 10 

410 421 6250 10 10 10 10 

811 844 12500 10 10 10 10 

1678 1690 25000 10 10 10 10 

3393 3393 50000 10 10 10 10 
a Data were extracted from page 12 of the study report 

 

 
3. Diet preparation and analysis - The report stated that glyphosate when mixed with diet and stored at 

room temperature in the dark, was stable for at least 3 weeks. Further details and data were not provided 

in the report.  
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4. Statistics -  

 

“Two approaches were employed to assess the significance of pairwise comparisons between dosed and 

control groups in the analysis of continuous variables. Organ and body weight data, which are 

approximately normally distributed, were analyzed using the parametric multiple comparisons procedures 

of Williams (1971, 1972, 1986) and Dunnett (1955). Clinical pathology and hematology data, which 

typically have skewed distributions were analyzed using nonparametric multiple comparisons methods of 

Shirley (1977) and Dunn (1964). Jonckheere’s test (Jonckheere, 1954) was used to assess the significance 

of dose-response trends and to determine whether a trend-sensitive test (Williams, Shirely) was more 

appropriate for pairwise comparisons than a test capable of detecting departures from monotonic dose 

response (Dunnett, Dunn). If the P-value from Jonchkheere’s test was greater than or equal to 0.10, 

Dunn’s or Dunnett’s test was used rather than Shirley’s or Williams’s test.  The outlier test of Dixon and 

Massey (1951) was employed to detect extreme values. No value selected by the outlier test was 

eliminated unless it was at least twice the next largest value or at most half of the next smallest value.  

 

Analysis of Vaginal Cytology Data  

 

Since the data are proportions (the proportion of the observation period that an animal was in a given 

estrous state), an arcsine transformation was used to bring the data into closer conformance with 

normality assumptions. Treatment effects were investigated by applying a multivariate analysis of 

variance (Morrison, 1976) to the transformed data to test for the simultaneous equality of measurements 

across dose levels.”  

 

C. Methods 
 

1. Observations - Animals were inspected for mortality/moribundity (twice daily), and clinical signs of 

toxicity (once a week). 

 

2. Body weight - Animals were weighed weekly.  

 

3. Food consumption and compound intake - Food consumption for each animal was determined as 

average food consumption in g/animal/day. Compound intake (mg/kg bw/day) values were estimated as 

time-weighted averages from the consumption and body weight gain data. 

 

4. Hematology and clinical chemistry - For clinical pathology studies, animals were anesthetized with a 

mixture of carbon dioxide and oxygen (70%:30%), and blood samples were collected from the retro-

orbital sinus using heparinized microcapillary tubes. The checked (X) parameters were examined. 

 

a. Hematology 

X Hematocrit (HCT)* X Leukocyte differential count* 

X Hemoglobin (HGB)* X Mean corpuscular HGB (MCH)* 

X Leukocyte count (WBC)* X Mean corpuscular HGB concentration (MCHC)* 

X Erythrocyte count (RBC)* X Mean corpuscular volume (MCV)* 

X Platelet count*  Reticulocyte count 

 Blood clotting measurements*   

 (Thromboplastin time)   

 (Clotting time)   

 (Prothrombin time)   

* Recommended for subchronic rodent studies based on Guideline 870.3100 

 

b. Clinical chemistry 
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 ELECTROLYTES  OTHER 

 Calcium* X Albumin* 

 Chloride* X Blood creatinine* 

 Magnesium X Blood urea nitrogen* 

 Phosphorus*  Total Cholesterol* 

 Potassium*  Globulins 

 Sodium*  Glucose* 

 ENZYMES  Total bilirubin 

X Alkaline phosphatase (ALP) X Total serum protein (TP)* 

 Cholinesterase (ChE)  Triglycerides 

X Creatine phosphokinase  Serum protein electrophores 

 Lactic acid dehydrogenase (LDH) X Total bile acids 

X Serum alanine amino-transferase (ALT/also SGPT)*   

 Serum aspartate amino-transferase (AST/also SGOT)*   

X Sorbitol dehydrogenase   

 Gamma glutamyl transferase (GGT)   

 Glutamate dehydrogenase   

* Recommended for subchronic rodent studies based on Guideline 870.3100 

 

5. Sacrifice and pathology - All animals that died and those sacrificed on schedule were subjected to 

gross pathological examination. The checked (X) tissues were collected for histological examination from 

the control and high dose group animals. The salivary gland was examined in all dose groups. In addition, 

the (XX) organs were weighed. 

 

 DIGESTIVE SYSTEM  CARDIOVASC./HEMAT.  NEUROLOGIC 

 Tongue  Aorta* X Brain*+ 

X Salivary glands* XX Heart*+  Peripheral nerve* 

X Esophagus*  Bone marrow* X Spinal cord (3 levels)* 

X Stomach* X Lymph nodes* X Pituitary* 

X Duodenum* X Spleen*+  Eyes (optic nerve )* 

X Jejunum* XX Thymus*+  GLANDULAR 

X Ileum*   X Adrenal gland*+ 

X Cecum*  UROGENITAL  Lacrimal glandT 

X Colon* XX Kidneys*+ X Mammary gland* 

X Rectum* X Urinary bladder* X Parathyroid* 

XX Liver*+ XX Testes*+ X Thyroid* 

X Pancreas* X Epididymides*+  OTHER 

  X Prostate* X Bone 

 RESPIRATORY X Seminal vesicles*  Skeletal muscle 

X Trachea* X Ovaries*+  Skin 

XX Lung* X Uterus*+ X All gross lesions and masses* 

X Nose* X Vagina   

 Pharynx*     

 Larynx*     

* Recommended for subchronic rodent studies based on Guideline 870.3100 

+ Organ weights required for rodent studies 
T Required only when toxicity or target organ 

 

6. Reproduction toxicity - The caudal, epididymal, and testicular weights, sperm motility, sperm count 

per gram caudal tissue, and testicular spermatid head count were evaluated at necropsy. Vaginal cytology 

was evaluated on animals during the two weeks just preceding necropsy, using procedures outlined by 

Morrissey et al. (1988) (referenced in the report). For the 12 days prior to sacrifice, females were 

subjected to vaginal lavage with saline. The aspirated cells were air dried onto slides, stained with 

Toluidine Blue O, and cover slipped. The relative preponderance of leukocytes, nucleated epithelial cells, 
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and large squamous epithelial cells were used to identify the stages of the estrual cycle.  

Sperm motility was evaluated at necropsy as follows: the left epididymis was removed and quickly 

weighed; the cauda epididymis was removed at the junction of the vas deferens and the corpus 

epididymis, and then weighed. Warm (37°C) test yolk buffer was applied to two pre-warmed slides, and a 

small cut was made in the distal cauda epididymis. The sperm that extruded from the epididymis were 

dispersed throughout the solution, cover-slipped, and counted immediately on a warmed microscope 

stage. Two independent observers counted the number of moving and non-moving sperm in 5 fields of 30 

sperm or less per field. After sperm sampling for motility evaluation, the cauda was placed in phosphate 

buffered saline (PBS), chopped with a razor blade, and allowed to sit for 15 minutes. The remaining 

clumps of tissue were removed; the solution was mixed gently, then heat-fixed at 65°C.  Sperm density 

was determined using a hemocytometer. To quantify spermatogenesis, the left testis was weighed, frozen 

and stored. After thawing, testicular spermatid head count was determined by removing the tunica 

albuginea and homogenizing the testis in PBS containing 10% DMSO. Homogenization-resistant 

spermatid nuclei were enumerated using a hemocytometer; the data were expressed as spermatid heads 

per total testis, and per gram of testis.  All above reproduction tissue evaluations were performed in the 

three high doses and control groups.  

 

II. RESULTS 
 

A. Observations: 

 

1. Clinical signs of toxicity - Diarrhea was noted in the high dose animals for the first 50 days of the 

treatment, though not thereafter. The incidence and/or severity of this finding were not provided in the 

report.  

 

2. Mortality - All animals survived until the scheduled necropsy.  

 

B. Body weight and weight gain - A summary of body weight and body weight gain data are provided in 

table 2. Weekly body weight data was not provided in the report. Body weight and body weight gain were 

reduced for the top two doses in the males and top dose in females.  

 

Table 2 Body weight (g) and body weight gain (g)a 

Conc. (ppm)  Initial BW (g) Final BW (g) BWG (g) 

0 M 115 353 238 

F 95 191 96 

3125 M 111 352  241 

F 92 190  98 

6250 M 111 338 227 

F 94 194 100  

12500 M 113 345  232 

F 96 193  97 

25000 M 108 332 (-6%) 224 (-6%) 

F 92 186 (-3%) 94 (-2%) 

50000 M 112 290 (-18%) 178 (-25%) 

F 95 181 (-5%) 86 (-10%) 
a Data was obtained from page 23 of the study report  

( ) indicates a percent difference from control  

 

C. Food consumption and compound intake 
 

1. Food consumption - The average food consumption was slightly lower in the high dose groups 
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compared to control (♂: -12%, ♀: -9%). Weekly food consumption values were not reported.  

 

E. Blood analyses 
 

1. Hematology - Treatment-related hematology findings observed in males were slight increases in 

hematocrit (2-7%) and RBC (2-7%) at the three high doses, hemoglobin (5-7%) at the two high doses, 

and platelets (11%) at the high dose. In high dose females, increases in lymphocyte and platelet counts, 

WBC, MCH, and MCV were noted.  

 

2. Clinical chemistry - Treatment-related dose response increase (♂: 4-22%, ♀: 6-25%; Table B2 pages 

50-51 of the study report) in the activity of alkaline phosphatase (ALP) was noted in males and in females 

across all dose groups. An increase in bile acid concentrations were also noted in the two high dose 

groups. A treatment-related increase in the alanine aminotransferase activity (ALT) was noted in males 

starting at 410 mg/kg bw/day.  Histopathological findings related to these effects were not reported 

(histopathology was only conducted for the highest dose and control animals).  

 

G. Sacrifice and pathology -  

 

1. Organ weight - In the two high dose male groups, increases in relative organ weights were observed 

for liver (~ 15%), right kidney (~ 8-13%), and right testicle (~7-21%). A decrease in the absolute (♂: 7-

28%, ♀: 8-12%) and relative (♂:7-13%, ♀: 6-7%) thymus weight was noted across all dose groups. 

Absolute heart weight (♂:13%, ♀: 6%) was decreased in high dose animals. Relative right kidney weight 

(~7%) was also increased in high dose females.  

 

2. Gross pathology - Incidences of the findings were not reported; however, it was mentioned that no 

gross lesions were observed that were considered possibly related to glyphosate administration.  

 

3. Microscopic pathology - Key histopathological findings are reported in Table 3.  

 

Increased incidence and severity of lesions in the parotid and submandibular salivary glands of male and 

female rats were observed. These lesions were diagnosed as “cytoplasmic alteration” and consisted of 

basophilic change and hypertrophy of acinar cells. These changes were noted more in the parotid gland in 

which the normal glandular, eosinophilic staining cytoplasm of the acinar epithelial cells was replaced by 

basophilic and finely vacuolated cytoplasm. The pathology report indicated that this effect varied in 

distribution from multifocal in less severe cases, imparting a mottled tinctorial staining appearance to the 

gland, to diffuse involvement in higher dose animals. In addition, acinar cells appeared swollen, resulting 

in enlargement of secretory acini and a relative reduction in the number of secretory ducts seen. Nuclei of 

affected acinar cells were hyperchromatic. In the submandibular salivary gland, similar cytoplasmic 

tinctorial and hypertrophic effects were observed. No lesions in the sublingual gland were reported.  

 

Incidences of the findings for other tissues and organs were not reported; however, it was mentioned that 

no lesions were observed that were considered possibly related to glyphosate administration. 

 

Table 3 - Incidence and Severity of Cytoplasmic Alteration of the Parotid and Submandibular Salivary 

Glands (combined) following the 90 day treatment with glyphosatea 

Combined Incidence and Severity of Cytoplasmic alteration of the parotid and Submandibular glands 

N 10 10 10 10 10 10 

Dose  0 3125 6250 12500 25000 50000 

♂ 0 6 (1) 10 (1) 10 (2) 10 (3) 10 (3) 

♀ 0 8 (1) 10 (1) 10 (2) 10 (2) 10 (3) 
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a Data was obtained from page 23 of the study report  

( ) Average severity score based on a scale of 1=minimal, 2=mild, 3=moderate, 4= marked 
 

4. Reproductive toxicity - Treatment-related findings included decrease (~10-20%) in sperm counts in 

the three high doses. Left caudal, epididymal and testicular weights, epididymal sperm motility, total 

spermatid heads/testes, and total spermatid heads/g caudal tissue were not different from those of 

controls. High dose females had a longer estrous cycle length (5.4 days vs. 4.9 days) compared to 

controls.  

 

III. DISCUSSION 
 

A. Investigators’ conclusions - “In the 13-week studies, glyphosate did not affect survival of F344/N rats 

or B6C3F1 mice. Body weight gains were depressed in rats and mice at the 2 highest dose levels; weight 

gain depression was more severe in males than in females. Kubena et al (1981) reported that body weight 

gains were reduced (about 50%) in male and female chicks fed a diet containing 6080 ppm of the 

isopropylamine salt of glyphosate for 21 days, beginning at 1 day of age; the calcium and magnesium 

content of the tibiotarsus bone was increased compared to controls. There were no differences in body 

weights in chicks fed a dose of 608 ppm or lower. In the Kubena study (which did not mention feed 

palatability) and in our 13-week study, the possibility of reduced food intake in the high dose groups 

cannot be ruled out; more food tends to be spilled when it is not palatable, and our food consumption 

measurements did not account for scattered feed. Poor palatability of feed containing high concentrations 

of glyphosate is suggested by the finding that rats drank less water containing Roundup® at 10000 ppm 

or higher. Another possibility is that the higher concentrations of glyphosate in feed result in poor 

absorption of dietary components from the GI tract. However, if uncoupling of oxidative phosphorylation, 

as proposed by Olorunsogo et al. (1979) and Bababunni et al. (1979), is occurring as a result of 

glyphosate ingestion, then a reduction in weight gain for a given amount of food consumed would be 

expected.   

 

Hematologic effects in rats dosed with glyphosate were unremarkable and generally consistent with mild 

dehydration (increases in RBC counts, hematocrit, and hemoglobin concentrations). This conclusion also 

is supported by the mild increases that occurred at various time points in serum concentrations of urea 

nitrogen, total protein and albumin. Mild but significant increase in concentrations of TBA and in 

activities of serum alanine aminotransferase and alkaline phosphatase at multiple time points in male and 

female rats are consistent with an hepatobiliary effect. These findings likely reflect hepatocellular leakage 

or perhaps single cell necrosis (ALT) and cholestasis (TBA and ALP). Increases in absolute and relative 

liver weights in female rats also were suggestive of an effect of glyphosate on the liver, and support the 

clinical pathology findings. However, the lack of histopathologic evidence for a treatment-related effect 

on the liver indicates the mild nature of the hepatotoxicity. Vainio et al. (1983) reported an absence of 

peroxisome proliferation or hypolipidemia in male Wistar rats given Roundup® daily by gavage at 300 

mg/kg, 5 times a week for 2 weeks; these daily doses were more than 10-fold lower than those achieved 

in the highest dose groups in the current study.  

 

Measures of sperm density, or the number/g caudal epididymal tissue, were reduced somewhat in male 

rats in the 2 highest dose groups; other spermatozoal measurements were not different from controls in 

rats or mice. There was a slight lengthening of the estrous cycle in high dose female rats, but the biologic 

significance of these findings, if any, is not known.  

 

It is noteworthy that the U.S. Environmental Protection Agency, after reviewing an unpublished 2-year 

carcinogenicity study of glyphosate in CD-1 mice, announced that there was “equivocal carcinogenic 

response, possibly causing a slight increase in the incidence of renal tubular adenomas in male mice at the 

highest dose tested (30000 ppm).” A carcinogenicity study in rats hast yet to be reviewed (Anonymous, 
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1991). In the present study, however, the salivary gland was identified as the sole target organ for 

glyphosate toxicity in both rats and mice. The lesion was diagnosed as cytoplasmic alteration of the acinar 

epithelial cells, consisting of increased basophilic staining and vacuolation of cytoplasm, and enlargement 

of cells and acini. This lesion was limited to the parotid gland in mice but affected both parotid and 

submandibular glands in rats; the sublingual gland was not affected. Salivary gland lesions are relatively 

uncommon in toxicity studies; however, both spontaneous and chemically-induced changes of a similar 

nature to those seen in the glyphosate study have been described. So called “basophilic hypertrophic foci” 

occasionally may be seen as a spontaneous lesion in the parotid gland or rats and mice (Chiu and Chen, 

1986); however, these are infrequent and focal in nature. More extensive and diffuse basophilic and 

hypertrophic change has been described in subchronic studies with some chemicals, such as doxylamine 

(Jackson and Blackwell, 1988) and methapyrilene (Jackson and Sheldon, 1984). By far, the most 

extensive and detailed studies of these changes in salivary glands have been done with sympathomimetic 

agents  -- for example, the adrenergic agonist, isoproterenol, which induces striking morphologic changes 

in salivary glands (Schneyer, 1962; Fukuda, 1968). As with glyphosate’s effects on the salivary glands, 

isoproterenol affects the parotid and submandibular glands but not the sublingual. This is due to the fact 

that, in the rat, the acini of the parotid and submandibular are richly supplied with adrenergic fibers, while 

the sublingual gland is devoid of adrenergic innervation (Nordenfelt, 1967). Because glyphosate and 

isoproterenol are similar in both morphologic effects induced in the salivary glands and the gland 

specificity of those effects, it was hypothesized that glyphosate-related lesions were mediated through an 

adrenergic mechanism. A study was designed to test this hypothesis.”  

 

B. Reviewer comments - The study author’s conclusions are acceptable regarding the target organ. Some 

findings were also considered treatment related because of statistical significance. The study reviewer 

evaluated the magnitude of change, dose response, and other contextual information available to consider 

findings treatment related.  

 

All animals survived to necropsy. Diarrhea was noted in the high dose animals. This effect was possibly 

related to consumption of glyphosate at high concentrations in the diet which was also reflected in lower 

average food consumption in the high dose animals compared to controls. Body weight and body weight 

gain were reduced in the top two doses in males and top dose in females.  

 

Increases in the activities of ALP in the treated animals were noted. In addition, increased relative organ 

weights were noted in males. These findings are consistent of a hepatobiliary effect that can be attributed 

to glyphosate administration.  

 

A decrease in absolute and relative thymus weight was noted across all dose groups. Absolute heart 

weight was increased in the high dose animals. Relative right kidney and right testis weights were 

increased in top two male groups. In high dose females, relative right kidney weight was increased. The 

histopathology findings for these organs were not reported (these tissues were examined for high dose and 

control groups). The study author stated that no treatment-related lesions from the microscopic 

examinations besides the salivary glands toxicity.  

 

A dose-related increase in the incidence and severity of cytoplasmic alteration of the parotid and 

submandibular salivary glands was noted in the microscopic evaluations. The pathology report indicated 

that this effect varied in distribution from multifocal in less severe cases, imparting a mottled tinctorial 

staining appearance to the gland, to diffuse involvement in higher dose animals. In addition, acinar cells 

appeared swollen, resulting in enlargement of secretory acini and a relative reduction in the number of 

secretory ducts seen. Nuclei of affected acinar cells were hyperchromatic.  

 

A decrease in sperm counts was noted at three high doses. Sperm measurements were not performed in 

the two low dose groups.  Longer estrous cycle was noted in the high dose group. No other treatment 
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related finding was noted in the evaluations of reproductive tissues.  

 

PMRA: The LOAEL is 205/213 mg/kg bw/day for males and females based on dose related increase 

in the incidence and severity of cytoplasmic alterations in the parotid and submandibular salivary 

glands of male and female rats. A NOAEL was not determined.  

 

EPA:  The NOAEL is 410 and 421 mg/kg/day for males and females, respectively.  The LOAEL is 

811/844 mg/kg/day based on mild cytoplasmic alterations in the parotid and submandibular 

salivary glands.  The alterations at lower doses were scored as minimal in severity and not 

considered adverse. 
 

This study is considered acceptable and classified as appropriate for quantitative use for hazard 

characterization of glyphosate. It is recognized that raw data was not provided in the study report; 

however, this report provided a relatively comprehensive understanding of the conditions under which the 

study was conducted and of the data generated by the study. In addition, the effects noted in this study 

(e.g. salivary glands toxicity) are aligned with other lines of evidence throughout the glyphosate 

toxicology database (e.g. other short and long term studies have reported salivary gland toxicity). 

 
C. Study deficiencies -  

The following is a list of deficiencies according to OPPTS 870.3100; OECD 408 test guidelines.  

 

1. Relative humidity levels should be between 30-70% compared to 40%-89% 

2. The actual concentration, stability and homogeneity of the test substance in the diet were not reported 

or determined.  

3. Ophthalmological examination was not conducted.  

4. A measure of blood clotting time/potential was not examined.  

5. Electrolyte levels, glucose, total cholesterol were not examined in clinical chemistry assessment.  

6. Spleen, brain, ovaries, epididymides, uterus were not weighed.  

7. Weekly body weight and food consumption data, gross pathology data, and histopathology data on 

other organs besides salivary glands were not reported.  

8. Raw data was not included in the study report.  

 

These deficiencies are not expected to impact the regulatory outcome of this study. 
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 Reviewer # 1912 Date July 20, 2012 

_______________ 

 

Study Type: Short-Term Oral (90-day) (rodent) [feeding] - Mice; OPPTS 870.3100 (rodent); OECD 408. 

 

Test Material (purity): Glyphosate (99% a.i.) 

 

Synonyms: Glyphosate, technical grade; Glycine, N-(phosphonomethyl); N-phosphono-methyl glycine; 

N-(phosphonomethyl)glycine; MON0573.  

 

Citation: NTP Technical Report on Toxicity Studies of Glyphosate Administered in Dosed Feed to 
F344/N Rats and B6C3F1 Mice.  Laboratory name: Southern Research Institute, Birmingham, AL. 

Laboratory report number: Glyphosate, NTP Toxicity Report Number 16. Study report date: July 1992.  

 

Sponsor: N/A 

 

MRID: N/A 

 

Executive Summary: In a short term chronic toxicity study, glyphosate (99%) was administered to 10 

B6C3F1mice/sex/group at dietary concentrations of 0, 3125, 6250, 12500, 25000, or 50000 ppm 

(equivalent to 0, 507, 1065, 2273, 4776, or 10780 mg/kg bw/day for males and 753, 1411, 2707, 5846, 

11977 mg/kg bw/day for females, respectively) for 90 days. Evaluation of the reproductive tract tissues 

and estrual cycle length were also incorporated in the design of the study and examined at the three high 

doses and control groups.  

 

Two female animals (one from the control group and one from the high dose group) were sacrificed 

before the end of the treatment. Necropsy findings on these animals were not provided to confirm or 

dismiss a treatment-related cause of death.  No clinical signs of toxicity were reported. A dose related 

decrease in the body weight and body weight gain of the animals were noted starting at the third high 

dose group. Average daily food consumption was comparable across the treated and control groups. 

Hematology and clinical chemistry examinations were not conducted.  

 

A non-dose related increase in the absolute and relative weight of heart was observed starting at the 

second low dose group in males. A non-dose related increase in the absolute and relative weights of right 

kidney and lungs was observed starting at low dose males. Increases in the relative liver weight and 

relative right testis weight at the two high dose male groups were also noted. In females, a dose related 

decrease in the absolute heart weight was observed at three high dose groups. A dose related decrease in 

the absolute liver weight was noted at the two high female dose groups. A non-dose related decrease in 

the absolute and relative thymus weight was noted in the three high dose female groups. Histopathology 

examination of control and high dose animals did not reveal related findings. A treatment-related effect 

was not observed in the examination of the reproductive tract tissues and estrual cycle length.  

 

Dose related increase in the incidence and severity of lesions in the parotid salivary glands of male and 

female mice were observed. These lesions were diagnosed as “cytoplasmic alteration” and consisted of 

basophilia of the acinar cells.  In more severely affected glands, the cells and acini also appeared enlarged 

with an associated relative reduction in the number of ducts. PMRA believes this will likely result in 

altered general function of the salivary glands organ; therefore, this finding was considered adverse.  

 

PMRA: The NOAEL is 507/753 mg/kg bw/day for males/females. The LOAEL is 1065/1411 mg/kg 

bw/day for males/females based on dose related increase in the incidence and severity of 
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cytoplasmic alterations in the parotid salivary glands.  

 

EPA: The NOAEL is 1065 and 1411 mg/kg/day for males and females, respectively.  The LOAEL is 

2273/2707 mg/kg/day based on cytoplasmic alterations (average severity scores = mild in males, 

greater than minimal but less than mild in females) in the parotid and submandibular salivary 

glands.  The alterations at lower doses were scored as minimal in severity and not considered 

adverse. 

 

Although this study was not conducted according the guideline requirement for a subchronic oral study 

(OPPTS 870.3100; OECD 408), it is considered acceptable and classified as appropriate for quantitative 

use for hazard characterization of glyphosate.  

 

Compliance: Signed and dated GLP, Quality Assurance, and Data Confidentiality statements were not 

provided. However, this study was peer-reviewed by NTP internally. The peer-review panel determined 

that the design and conditions of this study was appropriate and ensured that the toxicity study report 

presented the experimental results and conclusions thoroughly and clearly.  
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I. MATERIALS AND METHODS 
 

A. Materials 
 

Test material: Glyphosate  

Description: White solid, stable for at least 3 weeks in room temperature in the dark 

Lot/Batch #: Obtained from Monsanto Agricultural Products (St. Louis) 

Purity: 99 % a.i. 

CAS #:  1071-83-6 

Structure: 

 
Test species: Mice 

Strain: B6C3F1 

Age at start: 49 days of age  

Weight at start: ♂: 23-23.5g  ♀:18.2-18.9g  

Source: Simonsen Laboratories (Gilroy, CA, USA) 

Housing: 1 per cage  

Diet: NIH-07 feed was provided ad libitum 

Water: NIH-07 water was provided ad libitum 

Environmental 

conditions: 

Temperature: 

Humidity: 

Air changes: 

Photoperiod: 

67-74°F 

40-89% 

10/hr 

12 hours dark/12 hours light 

Acclimation: 11 days 

 

B. Study design and methods 
 

1. Study experimentation dates - Start:  May -1988 End: September - 1988 

 

2. Animal assignment - Animals were assigned randomly (stratified weight method first and then 

assigned to study groups in a random order) to the test groups noted in Table 1. Copies of proprietary 

reports of toxicity studies performed by Monsanto Corporation were made available to the NTP for use in 

designing its glyphosate studies.  

 

Table 1: Study Designa 

Dose (mg/kg bw/d) Conc. in Diet (ppm) Number of Animals 

Main Study - 3 months 

Male Female Male Female 

0 0 0 10 10 

507 753 3125 10 10 

1065 1411 6250 10 10 

2273 2707 12500 10 10 

4776 5846 25000 10 10 

10780 11977 50000 10 10 
a Data were extracted from page 12 of the study report 

 

3. Diet preparation and analysis - The report stated that glyphosate in diet was stable for at least 3 



Page 47 of 204 

 

weeks at room temperature when stored in the dark. Further details regarding the concentration, stability, 

and homogeneity analysis of the test compound in the diet were not provided. 

 
4. Statistics -  

 

“Two approaches were employed to assess the significance of pairwise comparisons between dosed and 

control groups in the analysis of continuous variables. Organ and body weight data, which are 

approximately normally distributed, were analyzed using the parametric multiple comparisons procedures 

of Williams (1971, 1972, 1986) and Dunnett (1955). Clinical pathology and hematology data, which 

typically have skewed distributions were analyzed using nonparametric multiple comparisons methods of 

Shirley (1977) and Dunn (1964). Jonckheere’s test (Jonckheere, 1954) was used to assess the significance 

of dose-response trends and to determine whether a trend-sensitive test (Williams, Shirely) was more 

appropriate for pairwise comparisons than a test capable of detecting departures from monotonic dose 

response (Dunnett, Dunn). If the P-value from Jonchkheere’s test was greater than or equal to 0.10, 

Dunn’s or Dunnett’s test was used rather than Shirley’s or Williams’s test.  The outlier test of Dixon and 

Massey (1951) was employed to detect extreme values. No value selected by the outlier test was 

eliminated unless it was at least twice the next largest value or at most half of the next smallest value.  

 

Analysis of Vaginal Cytology Data  

 

Since the data are proportions (the proportion of the observation period that an animal was in a given 

estrous state), an arcsine transformation was used to bring the data into closer conformance with 

normality assumptions. Treatment effects were investigated by applying a multivariate analysis of 

variance (Morrison, 1976) to the transformed data to test for the simultaneous equality of measurements 

across dose levels.”  

 

C. Methods 
 

1. Observations - Animals were inspected twice daily for mortality/moribundity, and once a week for 

clinical signs of toxicity.  

 

2. Body weight - Animals were weighed weekly.  

 

3. Food consumption and compound intake - Food consumption for each animal was determined as 

average food consumption in g/animal/day. Compound intake (mg/kg bw/day) values were estimated as 

time-weighted averages from the consumption and body weight gain data. 

 

4. Hematology and clinical chemistry – Hematology and clinical chemistry measurements were not 

conducted.  

 

5. Sacrifice and pathology - All animals were sacrificed with carbon dioxide at the end of the study and 

were subjected to gross pathological examination. The checked (X) tissues were collected for histological 

examination from the control and high dose group animals. The salivary gland was examined in all dose 

groups. In addition, the (XX) organs were weighed. A necropsy was performed on all animals. Tissues 

were preserved in 10% neutral buffered formalin. Following dehydration and embedding, tissues were 

sectioned at approximately 5μM, stained with hematoxylin and eosin (H&E), and then examined 

microscopically. Blood smears were prepared from animals for genetic toxicology studies (determination 

of micronuclei in erythrocytes). After completion of the histopathological evaluation by laboratory 

pathologist on site, the slides, paraffin blocks, and residual wet tissues were sent to the NTP Archives for 

inventory, slide/block match, and wet tissue audit. The slides, individual animal data records, and 

pathology tables were sent to independent pathology laboratory where quality assessment was performed. 
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The results were reviewed and evaluated through an NTP Pathology Review. The reported data 

represented a consensus of contractor and review pathologists.  

 

 DIGESTIVE SYSTEM  CARDIOVASC./HEMAT.  NEUROLOGIC 

 Tongue  Aorta* X Brain*+ 

X Salivary glands* XX Heart*+  Peripheral nerve* 

X Esophagus*  Bone marrow* X Spinal cord (3 levels)* 

X Stomach* X Lymph nodes* X Pituitary* 

X Duodenum* X Spleen*+  Eyes (optic nerve )* 

X Jejunum* XX Thymus*+  GLANDULAR 

X Ileum*   X Adrenal gland*+ 

X Cecum*  UROGENITAL  Lacrimal glandT 

X Colon* XX Kidneys*+ X Mammary gland* 

X Rectum* X Urinary bladder* X Parathyroid* 

XX Liver*+ XX Testes*+ X Thyroid* 

X Pancreas* X Epididymides*+  OTHER 

  X Prostate* X Bone 

 RESPIRATORY X Seminal vesicles*  Skeletal muscle 

X Trachea* X Ovaries*+  Skin 

XX Lung* X Uterus*+ X All gross lesions and masses* 

X Nose* X Vagina   

 Pharynx*     

 Larynx*     

* Recommended for subchronic rodent studies based on Guideline 870.3100 

+ Organ weights required for rodent studies 
T Required only when toxicity or target organ 

 

6. Reproduction toxicity - The reproductive tract tissue evaluations were performed in the three high 

dose and control groups. The caudal, epididymal, and testicular weights, sperm motility, sperm count per 

gram caudal tissue, and testicular spermatid head count were evaluated at necropsy. Vaginal cytology was 

evaluated in animals during the two weeks just preceding necropsy, using procedures outlined by 

Morrissey et al. (1988) (referenced in the report). For the 12 days prior to sacrifice, females were 

subjected to vaginal lavage with saline. The aspirated cells were air dried onto slides, stained with 

Toluidine Blue O, and cover slipped. The relative preponderance of leukocytes, nucleated epithelial cells, 

and large squamous epithelial cells were used to identify the stages of the estrual cycle.  

Sperm motility was evaluated at necropsy as follows: the left epididymis was removed and quickly 

weighed; the cauda epididymis was removed at the junction of the vas deferens and the corpus 

epididymis, and then weighed. Warm (37°C) Tyrodes buffer was applied to two pre-warmed slides, and a 

small cut was made in the distal cauda epididymis. The extruded sperm from the epididymis were 

dispersed throughout the solution, cover-slipped, and counted immediately on a warmed microscope 

stage. Two independent observers counted the number of moving and non-moving sperm in 5 fields of 30 

sperm or less per field. After sperm sampling for motility evaluation, the cauda was placed in phosphate 

buffered saline (PBS), chopped with a razor blade, and allowed to sit for 15 minutes. The remaining 

clumps of tissue were removed; the solution was mixed gently, then heat-fixed at 65°C. Sperm density 

was determined using a hemocytometer. To quantify spermatogenesis, the left testis was weighed, frozen 

and stored. After thawing, testicular spermatid head count was determined by removing the tunica 

albuginea and homogenizing the testis in PBS containing 10% DMSO. Homogenization-resistant 

spermatid nuclei were enumerated using a hemocytometer; the data were expressed as spermatid heads 

per total testis, and per gram of testis.   

 

II. RESULTS 
 

A. Observations: 
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1. Clinical signs of toxicity - Clinical signs of toxicity were not reported.  

 

2. Mortality - There were two early (unscheduled) deaths in the study. The study author stated that a 

control female was accidentally killed, and a high dose female died from undetermined causes. Necropsy 

data on these animals (especially the treated animal) were not reported to either confirm or dismiss a 

treatment-related cause.  

 
B. Body weight and weight gain - A summary of body weight and body weight gain data are provided in 

table 2. A dose related decrease in the overall body weight and body weight gain was noted in the three 

high dose groups. Weekly body weight measurements were not reported.  

 

Table 2 Body weight (g) and body weight gain (g)a 

Conc. (ppm)  Initial BW (g) Final BW (g) BWG (g) 

0 M 23.5 32.1 8.6 

F 18.9 27.9 9.0 

3125 M 23.2 31.1 7.9 

F 18.4 28.6 10.2 

6250 M 23.4 31.5 8.1 

F 18.2 26.2 8.0 

12500 M 23.2 30.3 (-6%) 7.1 (-17%) 

F 18.8 26.9 (-4%) 8.1 (-10%) 

25000 M 23.0 28.6 (-11%) 5.6 (-35%) 

F 18.5 26.2 (-6%) 7.7 (-14%) 

50000 M 23.5 26.7 (-17%) 3.2 (-63%) 

F 18.5 25.1 (-10%) 6.6 (-27%) 
a Data was obtained from page 23 of the study report  

( ) indicates a percent difference from control  

 

C. Food consumption and compound intake 
 

1. Food consumption - The average daily food consumption was comparable across all treated and 

control groups. Weekly food consumption values were not reported.  

 

E. Blood analyses 
 

1. Hematology – Hematology analyses were not conducted in this study. However, blood smears were 

analyzed to determine micronuclei in the erythrocytes for genotoxic effects of glyphosate (if any). The 

results of this study is captured in another review 

 

2. Clinical chemistry - Clinical chemistry measurements were not conducted.  

 

G. Sacrifice and pathology -  

 

1. Organ weight - Organ weight data are summarized in table 3. Individual organ weight data was not 

provided in this study.   

 

A non-dose related increase in the absolute and relative heart weight (abs.: 6-16%, rel.: 10-23%) was 

observed starting at the second low dose group in males. A non-dose related increase in the absolute and 

relative weights of right kidney (abs.: 6-15%, rel.: 7-23%) and lungs (abs.: 9-18%, rel.: 9-28%) was also 

observed starting at low dose males. Increase in the relative liver weight (~ 8%) and relative right testis 

weight (~ 10-18%) at the two high dose male groups was also noted. The magnitude of the increase in 
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these findings was dose related in the first three or four doses and plateaued in the following higher 

dose(s). An initial screening of the glyphosate animal metabolism data from various studies revealed that 

the unchanged parent compound (glyphosate) was excreted in the feces suggesting poor systemic 

absorption from the oral route. Metabolism studies that were conducted at dose levels exceeding the limit 

dose (i.e. at the dose levels used in this study) were not available. Metabolism data should be further 

examined to relate the plateauing trend in the organ weight data with absorption data (e.g. if the 

plateauing trend is likely due to saturation of absorption or poor systemic absorption of glyphosate from 

the oral route). Such findings was also likely due to poor selection of four dose levels that were well in 

excess of the limit dose (= 1000 mg/kg bw/day) of testing.  

 

In females, a dose related decrease in the absolute heart weight (~ 6-14%) was observed at the three high 

dose groups. A dose related decrease in the absolute liver weight (~ 8-14%) was noted at the two high 

female dose groups. A non-dose related decrease in the absolute and relative thymus weight (abs.: 14-

21%, rel.: 10-18%) was noted in the three high dose female groups. The organ weight data showed 

contradictory results in males and females (i.e. increase in the heart weight in males and decrease in the 

heart weight in females). An initial screen of limited metabolism data did not clearly dismiss or confirm 

gender-specific differences in the absorption that could relate to this contradictory finding; however, this 

conclusion can change upon further examination of metabolism data (if available).  

 

The study author stated that no histopathological lesions were noted in these organs; however, only the 

control and high dose animals were examined. The coefficient of variations (standard deviation/mean) for 

the organ data were considered acceptable by the reviewer as they were below 20%. Historical control 

data were not provided to examine whether the concurrent control values were aberrant. In addition, 

clinical chemistry and hematology data were not part of the design of this study to provide further relating 

evidence. Therefore, in the absence of these data, the above-mentioned changes in the organ weights were 

considered treatment related. In addition, sporadic, but treatment-related findings have been noted in other 

toxicology studies in these organs (especially in kidneys and lungs) to suggest that these organs can be a 

target of glyphosate toxicity.  

 

Table 3. Organ weights Dataa 

♂ 0 3125 ppm 6250 ppm 12500 ppm 25000 ppm 50000 ppm 

Abs. heart 0.145 ± 0.003 0.149 ± 0.003 0.161 ± 0.006 0.168 ± 0.006* 0.153 ± 0.007 0.153 ± 0.007 

Rel. heart 4.56 ± 0.14 4.71 ± 0.11 4.98 ± 0.17 5.31 ± 0.22** 5.21 ± 0.20** 5.60 ± 0.20** 

Abs. kidney 0.279 ± 0.006 0.295 ± 0.006 0.313 ± 0.011 0.320 ± 0.009* 0.316 ± 0.014 0.278 ± 0.012 

Rel. kidney 8.74 ± 0.15 9.35 ± 0.24 9.68 ± 0.31* 10.07 ± 0.27** 10.75 ± 0.40** 10.18 ± 0.31** 

Abs. liver 1.39 ± 0.05 1.46 ± 0.07 1.54 ± 0.06 1.43 ± 0.05 1.38 ± 0.04 1.28 ± 0.04 

Rel. liver 43.4 ± 0.9 45.8 ± 0.8 47.5 ± 1.3* 45.0 ± 0.9* 47.0 ±0.8* 47.1 ± 1.0* 

Abs. lungs 0.159 ± 0.003 0.173 ± 0.007 0.188 ± 0.012 0.183 ± 0.005 0.179 ± 0.010 0.174 ± 0.007 

Rel. lungs 5.00 ± 0.16 5.45 ± 0.16  5.81 ± 0.37* 5.78 ± 0.20* 6.11 ± 0.35** 6.38 ± 0.20** 

Abs. testis 0.118 ± 0.002 0.117 ± 0.003 0.122 ± 0.003 0.116 ± 0.003 0.120 ± 0.003 0.119 ± 0.004 

Rel. testis 3.71 ± 0.12 3.69 ± 0.10 3.77 ± 0.07 3.66 ± 0.06 4.08 ± 0.10** 4.37 ± 0.11** 

abs. thymus 0.036 ± 0.002 0.037 ± 0.002 0.042 ± 0.002 0.040 ± 0.002 0.036 ± 0.002 0.038 ± 0.002 

Rel. thymus 1.14 ± 0.08 1.15 ± 0.05 1.31 ± 0.07 1.26 ± 0.05 1.21 ± 0.05 1.39 ± 0.05** 

♀ 0 3125 ppm 6250 ppm 12500 ppm 25000 ppm 50000 ppm 

Abs. heart 0.143 ± 0.008 0.138 ± 0.004 0.140 ± 0.007 0.135 ± 0.004 0.132 ± 0.005 0.124 ± 0.004* 

Rel. heart 4.98 ± 0.21 4.83 ± 0.16 5.17 ± 0.26 4.72 ± 0.17 4.90 ± 0.20 4.86 ± 0.18 

Abs. kidney 0.214 ±0.009 0.235 ± 0.007 0.217 ± 0.009  0.222 ± 0.005 0.212  ± 0.005 0.212 ± 0.006 

Rel. kidney 7.45 ± 0.21 8.22 ± 0.28 8.02 ± 0.31 7.75 ± 0.18 7.87 ± 0.23 8.28 ± 0.22 

Abs. liver 1.37 ± 0.06 1.37 ± 0.03 1.33 ± 0.04 1.32 ± 0.03 1.27 ± 0.03 1.18 ± 0.03** 

Rel. liver 47.5 ± 1.3 47.8 ± 1.1 49.1 ±0.9 45.9 ±1.0 46.9 ±0.7 46.1 ± 0.9 

Abs. lungs 0.182 ±0.007 0.175 ±0.005 0.181 ± 0.011 0.180 ± 0.005 0.167 ± 0.007 0.171 ± 0.006 

Rel. lungs 6.33  ± 0.19 6.12 ± 0.22 6.69 ± 0.39 6.29 ± 0.21 6.21 ± 0.31 6.67 ± 0.22 

abs. thymus 0.056 ± 0.003 0.049 ± 0.002 0.055  ± 0.004 0.048  ± 0.003 0.044 ± 0.003** 0.045± 0.002** 

Rel. thymus 1.94 ±0.08 1.71 ±0.06 2.01 ±0.15 1.68 ±0.11 1.61 ±0.09 1.75 ±0.07 
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a Data was obtained from page 44 of the study report  

Organ weights and body weights are given in grams, relative organ weights (organ-weight-to-body-weight ratios are given as mg organ weight/g 

body weight [mean ± standard error]) are calculated by the study author.  

* Statistically significantly different (P 0.05) from the control group by Williams’ test or Dunnett’s test 

* Statistically significantly different (P 0.01) from control group by Williams’ test or Dunnett’s test 

 

2. Gross pathology - A “dark” salivary gland in a high dose male was noted at gross necropsy 

examinations. This finding is consistent with the treatment-related histopathological findings in the 

salivary glands. Incidences of the findings were not reported; however, it was mentioned that no gross 

lesions were observed that were considered possibly related to glyphosate administration.  

 

3. Microscopic pathology - Key histopathological findings are reported in Table 3.  

 

Dose related increase in the incidence and severity of lesions in the parotid salivary glands of male and 

female mice were observed. These lesions were diagnosed as “cytoplasmic alteration” and consisted of 

basophilia of the acinar cells.  In more severely affected glands, the cells and acini also appeared enlarged 

with an associated relative reduction in the number of ducts. Similar treatment-related effects were not 

noted on submandibular and sublingual salivary glands. This finding was considered treatment-related.  

 

Incidences of the findings for other tissues and organs were not reported; however, it was mentioned that 

no lesions were observed that were considered possibly related to glyphosate administration. 

 

Table 3 - Incidence and Severity of Cytoplasmic Alteration of the Parotid Salivary Glands (combined) 

following the 90 day treatment with glyphosatea 

Combined Incidence and Severity of Cytoplasmic alteration of the parotid glands 

N 10 10 10 10 10 10 

Dose (ppm) 0 3125 6250 12500 25000 50000 

♂ 0 0 5 (1) 9 (1.6) 10 (2.8) 10 (4) 

♀ 0 0 2 (1) 9 (1.3) 10 (2.1) 10 (3.1) 

a Data was obtained from page 23 of the study report  

( ) Average severity score based on a scale of 1=minimal, 2=mild, 3=moderate, 4= marked 
 

4. Reproductive toxicity – No treatment-related effects were observed in the evaluations of the 

reproductive tissues and estrual cycle length.  

 

III. DISCUSSION 
 

A. Investigators’ conclusions - “In the 13-week studies, glyphosate did not affect survival of F344/N rats 

or B6C3F1 mice. Body weight gains were depressed in rats and mice at the 2 highest dose levels; weight 

gain depression was more severe in males than in females. Kubena et al (1981) reported that body weight 

gains were reduced (about 50%) in male and female chicks fed a diet containing 6080 ppm of the 

isopropylamine salt of glyphosate for 21 days, beginning at 1 day of age; the calcium and magnesium 

content of the tibiotarsus bone was increased compared to controls. There were no differences in body 

weights in chicks fed a dose of 608 ppm or lower. In the Kubena study (which did not mention feed 

palatability) and in our 13-week study, the possibility of reduced food intake in the high dose groups 

cannot be ruled out; more food tends to be spilled when it is not palatable, and our food consumption 

measurements did not account for scattered feed. Poor palatability of feed containing high concentrations 

of glyphosate is suggested by the finding that rats drank less water containing Roundup® at 10000 ppm 

or higher. Another possibility is that the higher concentrations of glyphosate in feed result in poor 

absorption of dietary components from the GI tract. However, if uncoupling of oxidative phosphorylation, 

as proposed by Olorunsogo et al. (1979) and Bababunni et al. (1979), is occurring as a result of 

glyphosate ingestion, then a reduction in weight gain for a given amount of food consumed would be 
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expected.   

 

It is noteworthy that the U.S. Environmental Protection Agency, after reviewing an unpublished 2-year 

carcinogenicity study of glyphosate in CD-1 mice, announced that there was “equivocal carcinogenic 

response, possibly causing a slight increase in the incidence of renal tubular adenomas in male mice at the 

highest dose tested (30000 ppm).” A carcinogenicity study in rats has yet to be reviewed (Anonymous, 

1991). In the present study, however, the salivary gland was identified as the sole target organ for 

glyphosate toxicity in both rats and mice. The lesion was diagnosed as cytoplasmic alteration of the acinar 

epithelial cells, consisting of increased basophilic staining and vacuolation of cytoplasm, and enlargement 

of cells and acini. This lesion was limited to the parotid gland in mice but affected both parotid and 

submandibular glands in rats; the sublingual gland was not affected. Salivary gland lesions are relatively 

uncommon in toxicity studies; however, both spontaneous and chemically-induced changes of a similar 

nature to those seen in the glyphosate study have been described. So called “basophilic hypertrophic foci” 

occasionally may be seen as a spontaneous lesion in the parotid gland or rats and mice (Chiu and Chen, 

1986); however, these are infrequent and focal in nature. More extensive and diffuse basophilic and 

hypertrophic change has been described in subchronic studies with some chemicals, such as doxylamine 

(Jackson and Blackwell, 1988) and methapyrilene (Jackson and Sheldon, 1984). By far, the most 

extensive and detailed studies of these changes in salivary glands have been done with sympathomimetic 

agents  -- for example, the adrenergic agonist, isoproterenol, which induces striking morphologic changes 

in salivary glands (Schneyer, 1962; Fukuda, 1968). As with glyphosate’s effects on the salivary glands, 

isoproterenol affects the parotid and submandibular glands but not the sublingual. This is due to the fact 

that, in the rat, the acini of the parotid and submandibular are richly supplied with adrenergic fibers, while 

the sublingual gland is devoid of adrenergic innervation (Nordenfelt, 1967). Because glyphosate and 

isoproterenol are similar in both morphologic effects induced in the salivary glands and the gland 

specificity of those effects, it was hypothesized that glyphosate-related lesions were mediated through an 

adrenergic mechanism. A study was designed to test this hypothesis.”  

 

B. Reviewer comments - The study author’s conclusions are acceptable regarding the target organ. Some 

findings (e.g. changes in the organ weight data) were also considered treatment related because of 

statistical significance. The study reviewer evaluated the magnitude of change, dose response, and other 

contextual information available to consider findings treatment related and/or adverse.  

 

Two female animals (one from the control group and one from the high dose group) were sacrificed 

before the end of the treatment. Necropsy findings on these animals were not given to confirm or dismiss 

a treatment-related cause of death.  No clinical signs of toxicity were reported. A dose related decrease in 

the body weight and body weight gain of the animals were noted starting at the third high dose group. 

Hematology and clinical chemistry examinations were not conducted.  

 

A non-dose related increase in the absolute and relative weight of heart was observed starting at the 

second low dose group in males. A non-dose related increase in the absolute and relative weights of right 

kidney and lungs was observed starting at low dose males. Increases in the relative liver weight and 

relative right testis weight at the two high dose male groups were also noted. In females, a dose related 

decrease in the absolute heart weight was observed in the three highest dose groups. A dose related 

decrease in the absolute liver weight was noted at the two high female dose groups. A non-dose related 

decrease in the absolute and relative thymus weight was noted in the three high dose female groups. The 

study reviewer considered these changes in the organ weight data as treatment related.  

 

Dose related increase in the incidence and severity of lesions in the parotid salivary glands of male and 

female mice were observed. These lesions were diagnosed as “cytoplasmic alteration” and consisted of 

basophilia of the acinar cells. In more severely affected glands, the cells and acini also appeared enlarged 

with an associated relative reduction in the number of ducts. PMRA believes this will likely result in 
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altered general function of the salivary glands; therefore, this finding was considered adverse.  

 

PMRA: The NOAEL is 507/753 mg/kg bw/day for males/females. The LOAEL is 1065/1411 mg/kg 

bw/day for males/females based on dose related increase in the incidence and severity of 

cytoplasmic alterations in the parotid salivary glands.  

 

EPA: The NOAEL is 1065 and 1411 mg/kg/day for males and females, respectively.  The LOAEL is 

2273/2707 mg/kg/day based on cytoplasmic alterations (average severity scores = mild in males, 

greater than minimal but less than mild in females) in the parotid and submandibular salivary 

glands.  The alterations at lower doses were scored as minimal in severity and not considered 

adverse. 
 

This study is considered acceptable and classified as appropriate for quantitative use for hazard 

characterization of glyphosate. It is recognized that raw data was not provided in the study report; 

however, this report provided a relatively comprehensive understanding of the conditions under which the 

study was conducted and of the data generated by the study. In addition, the effects noted in this study 

(e.g. salivary glands toxicity) are aligned with other lines of evidence throughout the glyphosate 

toxicology database (e.g. other short and long term studies have reported salivary gland toxicity). 

 

C. Study deficiencies -  

The following is a list of deficiencies according to OPPTS 870.3100; OECD 408 test guidelines.  

 

1. Relative humidity levels should be between 30-70% compared to 40%-89% 

2. The actual concentration, stability and homogeneity of the test substance in the diet were not reported 

or determined.  

3. An additional satellite group of ten animals (five per sex) in the control and high dose group should 

have been included for observation, after treatment period, for reversibility or persistence of any toxic 

effects; in this case, mostly salivary gland toxicity. 

4. Sensory reactivity to stimuli of different types (e.g. auditory, visual, and proprioceptive stimuli), 

assessment of grip strength and motor activity assessment were not conducted.  

5. Spleen, brain, ovaries, epididymides, uterus were not weighed.  

6. Weekly body weight and food consumption data, gross pathology data, and histopathology data on 

other organs besides salivary glands were not reported.  

7. Raw data was not included in the study report.  

8. Four dose levels were well in excess of the limit dose of testing (1000 mg/kg bw/day). The dose 

selection and design of this study should have included more dose levels lower than 1000 mg/kg bw/day 

compared to using multiple excessive doses. From the body weight data, maximum tolerated dose was 

reached at 25000 ppm. Reaching MTD is not considered a required result of a short term study.  

 

These deficiencies are not expected to impact the regulatory outcome of this study. 
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 Reviewer # 1912 Date July 20, 2012 

_______________ 

 

Study Type: Mechanistic Study (rodent) [feeding] - Rat; OPPTS 870.3100 (rodent); OECD 408. 

 

Test Material (purity): Glyphosate (99% a.i.) 

 

Synonyms: Glyphosate, technical grade; Glycine, N-(phosphonomethyl); N-phosphono-methyl glycine; 

N-(phosphonomethyl)glycine; MON0573; MON 2139.  

 

Citation: NTP Technical Report on Toxicity Studies of Glyphosate Administered in Dosed Feed to 
F344/N Rats and B6C3F1 Mice.  Laboratory name: Southern Research Institute, Birmingham, AL. 

Laboratory report number: Glyphosate, NTP Toxicity Report Number 16. Study report date: July 1992.  

 

Sponsor: N/A 

 

MRID: N/A 

 

Executive Summary: In a 14-day study conducted because of the morphologic similarity between 

salivary gland changes noted in the 13-week studies of glyphosate and salivary gland lesions reported to 

result from the treatment of a β-adrenergic receptor agnonist (i.e. isoproterenol), five groups of four male 

F344 rats were used in the following manner. Group 1 was fed control diet and was administered the 

vehicle by continuous subcutaneous infusion by osmotic minipumps. Group 2 and 3 were fed glyphosate 

@ 50000 ppm in diet and were concurrently administered the vehicle or propranolol (a β-adrenergic 

receptor antagonist) @ 1.2 mg/kg bw/day by osmotic minipumps respectively. Group 4 was fed control 

diet and was concurrently administered isoproterenol (a β-adrenergic receptor agonist) @ 1.0 mg/kg 

bw/day by the minipumps. Group 5 was fed control diet and was concurrently administered isoproterenol 

and propranolol by the minipumps.  

 

Softer and wetter feces were noted in the glyphosate fed groups by day 7 of the study during the 

observation of clinical signs of toxicity. Decreased body weight gain was also observed in the glyphosate 

fed animals. Parotid and submandibular glands weights were increased in the glyphosate fed groups more 

than other groups. Increased incidence of hypertrophy, cytoplasmic alteration, enlargement of acini and a 

reduction in the number of ducts were observed in the parotid (groups 2 through 5) and submandibular 

glands (groups 2 and 3). This effect was more pronounced in group 2 in which animals were fed 

glyphosate and administered the vehicle concurrently via the pumps. Propranolol administered 

concurrently with glyphosate suppressed the severity of this effect in parotid gland but did not have 

detectable inhibitory effect in the submandibular gland. Administration of isoproterenol alone or with 

propranolol (groups 4 and 5) resulted in similar effects in the parotid glands but no detectable effects in 

the submandibular glands.    

 

This study by itself did not provide adequate evidence to show that glyphosate has agonistic activity in 

the β-adrenergic receptors. The salivary glands effects observed in this study (or other studies with 

glyphosate) are not the only effect that would be observed from the agonistic activity of a compound at β- 

receptors. Other organs and tissues that are also innervated with these receptors should have been 

examined to show whether glyphosate acts as an agonist of the β- receptors.  

 

The thickened secretions from the salivary glands were perhaps shown in this study indirectly by the 

electron micrographs of the salivary glands that indicated an increase in size and number of secretory 

granules within the acinus cells. The examination of these endpoints are generally not required in the 
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toxicity studies (except glucose levels = increased blood sugar, and dilated pupil of eyes in the clinical 

observation of these studies).  

 

Overall, this study is considered acceptable and classified as appropriate for qualitative use for hazard 

characterization of glyphosate. This study was conducted because of the morphologic similarity between 

a salivary gland change noted in the 13-week studies of glyphosate and a salivary gland lesion previously 

reported to result from treatment with the adrenergic agnonist, isoproterenol.  

 

Compliance: Signed and dated GLP, Quality Assurance, and Data Confidentiality statements were not 

provided. However, this study was peer-reviewed by NTP internally. The peer-review panel determined 

that the design and conditions of this study was appropriate and ensured that the toxicity study report 

presented the experimental results and conclusions thoroughly and clearly.  
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I. MATERIALS AND METHODS 
 

A. Materials 
 

Test material: Glyphosate  

Description: White solid, stable for at least 3 weeks in room temperature in the dark 

Lot/Batch #: Obtained from Monsanto Agricultural Products (St. Louis) 

Purity: 99 % a.i. 

CAS #:  1071-83-6 

Structure: 

 
Test species: Male Rats 

Strain: F344/N 

Age at start: Not stated   

Weight at start: ♂: 200-250  

Source: Charles River Laboratories (Raleigh, NC) 

Housing: Not stated   

Diet: NIH-07 feed was provided ad libitum 

Water: Not stated   

Environmental 

conditions: 

Temperature: 

Humidity: 

Air changes: 

Photoperiod: 

Not stated   

Acclimation: Not stated   

 

B. Study design and methods 
 

1. Study experimentation dates - Start: Not stated End: Not stated 

 

2. Animal assignment - Animals were assigned randomly to the test groups noted in Table 1. Copies of 

proprietary reports of toxicity studies performed by Monsanto Corporation were made available to the 

NTP for use in designing its glyphosate studies. The adrenergic agents, isoproterenol and propranolol, 

were administered by continuous subcutaneous infusion by osmotic mini-pumps. A day prior to starting 

treatment, all rats were anesthetized with methoxyflurane and the osmotic mini-pumps were implanted 

subcutaneously. Group 1 (negative control) was fed standard NIH-07 diet and implanted with pumps 

containing vehicle (sterile water + 0.1% ascorbic acid). Group 2 was fed NIH-07 diet containing 

glyphosate (5000 ppm) and implanted with vehicle pumps. Group 3 was fed 5000 ppm glyphosate-dosed 

feed and implanted with pumps containing the adrenergic antagonist propranolol. As a positive control, 

group 4 was given the adrenergic agonist, isoproterenol, by pump and fed normal diet. Group 5 animals 

(blocking controls) were implanted with both isoproterenol and propranolol and fed normal diet.  

 

Table 1: Study Designa 

Group Feed Pump 

1 Control Vehicle (water + 0.1% ascorbate 

2 Glyphosate (5000 ppm) Vehicle 

3 Glyphosate (5000 ppm) Propranolol (~ 1.2 mg/kg/day) 

4 Control Isoproterenol (~ 1.0 mg/kg/day) 

5 Control Isoproterenol + propranolol 
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3. Diet preparation and analysis - The report stated that glyphosate in diet was stable for at least 3 

weeks at room temperature when stored in the dark. Further details regarding the concentration, stability, 

and homogeneity analysis of the test compound in the diet were not provided. 

 

4. Statistics – The statistical methods below were used for all studies that are discussed in the NTP 

report.  

 

“Two approaches were employed to assess the significance of pairwise comparisons between dosed and 

control groups in the analysis of continuous variables. Organ and body weight data, which are 

approximately normally distributed, were analyzed using the parametric multiple comparisons procedures 

of Williams (1971, 1972, 1986) and Dunnett (1955). Clinical pathology and hematology data, which 

typically have skewed distributions were analyzed using nonparametric multiple comparisons methods of 

Shirley (1977) and Dunn (1964). Jonckheere’s test (Jonckheere, 1954) was used to assess the significance 

of dose-response trends and to determine whether a trend-sensitive test (Williams, Shirely) was more 

appropriate for pairwise comparisons than a test capable of detecting departures from monotonic dose 

response (Dunnett, Dunn). If the P-value from Jonchkheere’s test was greater than or equal to 0.10, 

Dunn’s or Dunnett’s test was used rather than Shirley’s or Williams’s test.  The outlier test of Dixon and 

Massey (1951) was employed to detect extreme values. No value selected by the outlier test was 

eliminated unless it was at least twice the next largest value or at most half of the next smallest value.”  

 

C. Methods 
 

1. Observations - Animals were inspected twice daily for mortality/moribundity, and once a week for 

clinical signs of toxicity.  

 

2. Body weight - Animals were weighed weekly.  

 

3. Food consumption and compound intake - Food consumption was measured every other day.  

 

4. Hematology and clinical chemistry – Hematology and clinical chemistry measurements were not 

conducted.  

 

5. Sacrifice and pathology – After 14 days of treatment, the left parotid and submandibular/sublingual 

glands were removed and weighed separately, after which the glands were cut into small pieces, placed 

into a 2.5% glutaraldehyde/ 2.0% paraformaldehyde solution, and processed for electron microscopy. The 

right parotid and submandibular/sublingual glands were removed and placed in 10% neutral buffered 

formalin, embedded in paraffin, sectioned, and stained with hematoxylin and eosin (H&E) and Alcian 

Blue (pH 2.5)-periodic acid Schiff (AB-PAS). The results were reviewed and evaluated through an NTP 

Pathology Review. The reported data represented a consensus of contractor and review pathologists.  
 

 

 

 

 

 

II. RESULTS 
 

A. Observations: 

 

1. Clinical signs of toxicity – Rats receiving isoproterenol were hypoactive and had increased respiratory 

rates on day 1 following pump implantation, but were normal by the following day according to the study 
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report.  

 

Increased incidence of softer and wetter feces was reported for the glyphosate-fed animals by day 7 of the 

study.  

 

2. Mortality – All rats survived to the end of 14-day treatment period.   

 

B. Body weight and weight gain - A summary of body weight gain data is provided in table 2. Body 

weight data were not reported. Decrease in body weight gains in the glyphosate-fed groups was noted 

compared to the other groups.  

 

Table 2 Body weight (g) and body weight gain (g)a 

Group (diet/pump) Food consumption g/rat/day Body weight gain (g) 

1 (control diet/vehicle) 14.4 16.0 ± 2.9 

2 (glyphosate/vehicle) 17.6 6.3 ± 2.0 

3 (glyphosate/propranolol) 20.4 6.0 ± 2.4 

4 (control diet/isoproterenol) 14.9 16.7 ± 1.6 

5 (control diet/isoproterenol + propranolol) 15.0 17.5 ± 8.0 

 

C. Food consumption – A summary of food consumption data is provided in table 2. The average daily 

food consumption was higher in the glyphosate-fed groups compared to the other groups.  

 

G. Sacrifice and pathology -  

 

1. Organ weight – Parotid and submandibular/sublingual organ weight data are summarized in table 3. 

Individual organ weight data was not provided in this study.  Absolute parotid weight was increased in 

the group 2 (glyphosate-fed = 3-fold), group 3 (glyphosate-fed and adrenergic antagonist ~ 2.0 fold), and 

group 4 (isoproterenol given by subcutaneous pump = 54%) compared to group 1. Absolute 

submandibular/sublingual was increased in group 2 (~ 2.0 fold), group 3 (25%), and group 4 (24%) 

compared to group 1.     

 

Table 3. Organ weights Dataa 

Group (diet/pump) Parotid Submandibular/sublingual 
 Absolute (mg) Relative* Absolute (mg) Relative* 

1 (control diet/vehicle) 126.2 ± 16.2 0.50 ± 0.08 209.7 ± 14.8 0.83 ± 0.04 

2 (glyphosate/vehicle) 354.0 ± 37.5 1.47 ± 0.12 375.0 ± 26.3 1.56 ± 0.07 

3 (glyphosate/propranolol) 245.0 ± 10.4 1.06 ± 0.06 261.0 ± 6.4 1.13 ± 0.04 

4 (control diet/isoproterenol) 194.2 ± 15.6 0.76 ± 0.06 259.7 ± 10.6 1.03 ± 0.03 

5 (control diet/isoproterenol + propranolol) 137.2 ± 19.1 0.55 ± 0.07 225.5 ± 7.8 0.91 ± 0.05 

* mg/g body weight 

 

2. Microscopic pathology - The histopathological findings are reported in Table 3. Increased incidence 

of lesions in the parotid gland was observed in the in all groups compared to group 1(control). Increased 

incidence of lesions was also observed in the submandibular gland of the group 2 (glyphosate + vehicle) 

and 3 (glyphosate + propranolol) animals. Parotid lesions consisted of cytoplasmic basophilic change, 

fine vacuolation, and swelling of acinar cells, diagnosed collectively as cytoplasmic alteration. A distinct 

gradation in the severity of these lesions was reported which was based on the extent of involvement and 

degree of tinctorial alteration and cell enlargement.  

 

Parotid glands of glyphosate-treated animals were most severely affected. The parotid glands of all these 

animals were characterized by diffuse, intense basophilic change of acinar cells with clearly evident 

acinar enlargement, resulting in a relative reduction in the number of ducts present. Concurrently, the 
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cytoplasm of affected cells was finely vacuolated, and nuclei were hyperchromatic and displaced more 

basally by increased cytoplasmic secretory granules. In serial sections stained with Alcian Blue/Periodic 

acid Schiff (AB/PAS), areas of cytoplasmic alteration were seen to be associated with loss of PAS 

positive staining of secretory granules. Electron micrographs showed an increase in size and number of 

these secretory granules.  

 

The lesions of the submandibular glands consisted of cellular and acinar swelling with a relative reduction 

in the number of duct profiles per field. Tinctorial change was less of a component of the submandibular 

lesion than in the parotid; with more acinar cells being paler than controls, with scattered individual cells 

or acini being more basophilic, imparting a mottled staining pattern to the tissue. AB-PAS reactivity was 

unchanged 

 

No inhibitory effect of propranolol was noted in the incidence of the lesions in the submandibular glands 

of the glyphosate-treated animals compared to animals that were not exposed to propranolol (i.e. Group 3 

vs. group 2). Animals receiving the adrenergic antagonist, propranolol, subcutaneously and concurrently 

with glyphosate-dosed feed did not exhibit high severity of these lesions. 

 

Isoproterenol administration alone or with propranolol resulted in similar lesions in parotid gland that 

glyphosate produced with lower degree of severity.  

 

Table 3 - Incidence and Severity of Cytoplasmic Alteration of the Parotid Salivary Glands (combined) 

following the 90 day treatment with glyphosatea 

 
Group (diet/pump) Parotid - Incidence/severity 

(mean severity)  

Submandibular – 

Incidence  

Sublingual – 

Incidence  

1 (control diet/vehicle) 1/4 (1.0)* 0/4 0/3 

2 (glyphosate/vehicle) 4/4 (4.0) 4/4 0/4 

3 (glyphosate/propranolol) 3/4 (1.5) 4/4 0/2 

4 (control diet/isoproterenol) 4/4 (2.7) 0/4 0/1 

5 (control diet/isoproterenol + 

propranolol) 

4/4 (2.0) 0/4 0/4 

* Average severity grades for parotid gland lesions in affected animals, based on the following scale: 1 = focal change; 2 = 

multifocal, confluent change; 3 = diffuse change; 4 = diffuse change with intense basophilia and marked acinar swelling.  

 

III. DISCUSSION 
 

A. Investigators’ conclusions - “In the 13-week studies, glyphosate did not affect survival of F344/N rats 

or B6C3F1 mice. Body weight gains were depressed in rats and mice at the 2 highest dose levels; weight 

gain depression was more severe in males than in females. Kubena et al (1981) reported that body weight 

gains were reduced (about 50%) in male and female chicks fed a diet containing 6080 ppm of the 

isopropylamine salt of glyphosate for 21 days, beginning at 1 day of age; the calcium and magnesium 

content of the tibiotarsus bone was increased compared to controls. There were no differences in body 

weights in chicks fed a dose of 608 ppm or lower. In the Kubena study (which did not mention feed 

palatability) and in our 13-week study, the possibility of reduced food intake in the high dose groups 

cannot be ruled out; more food tends to be spilled when it is not palatable, and our food consumption 

measurements did not account for scattered feed. Poor palatability of feed containing high concentrations 

of glyphosate is suggested by the finding that rats drank less water containing Roundup® at 10000 ppm 

or higher. Another possibility is that the higher concentrations of glyphosate in feed result in poor 

absorption of dietary components from the GI tract. However, if uncoupling of oxidative phosphorylation, 

as proposed by Olorunsogo et al. (1979) and Bababunni et al. (1979), is occurring as a result of 

glyphosate ingestion, then a reduction in weight gain for a given amount of food consumed would be 

expected.   
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It is noteworthy that the U.S. Environmental Protection Agency, after reviewing an unpublished 2-year 

carcinogenicity study of glyphosate in CD-1 mice, announced that there was “equivocal carcinogenic 

response, possibly causing a slight increase in the incidence of renal tubular adenomas in male mice at the 

highest dose tested (30000 ppm).” A carcinogenicity study in rats hast yet to be reviewed (Anonymous, 

1991). In the present study, however, the salivary gland was identified as the sole target organ for 

glyphosate toxicity in both rats and mice. The lesion was diagnosed as cytoplasmic alteration of the acinar 

epithelial cells, consisting of increased basophilic staining and vacuolation of cytoplasm, and enlargement 

of cells and acini. This lesion was limited to the parotid gland in mice but affected both parotid and 

submandibular glands in rats; the sublingual gland was not affected. Salivary gland lesions are relatively 

uncommon in toxicity studies; however, both spontaneous and chemically-induced changes of a similar 

nature to those seen in the glyphosate study have been described. So called “basophilic hypertrophic foci” 

occasionally may be seen as a spontaneous lesion in the parotid gland or rats and mice (Chiu and Chen, 

1986); however, these are infrequent and focal in nature. More extensive and diffuse basophilic and 

hypertrophic change has been described in subchronic studies with some chemicals, such as doxylamine 

(Jackson and Blackwell, 1988) and methapyrilene (Jackson and Sheldon, 1984). By far, the most 

extensive and detailed studies of these changes in salivary glands have been done with sympathomimetic 

agents  -- for example, the adrenergic agonist, isoproterenol, which induces striking morphologic changes 

in salivary glands (Schneyer, 1962; Fukuda, 1968). As with glyphosate’s effects on the salivary glands, 

isoproterenol affects the parotid and submandibular glands but not the sublingual. This is due to the fact 

that, in the rat, the acini of the parotid and submandibular are richly supplied with adrenergic fibers, while 

the sublingual gland is devoid of adrenergic innervation (Nordenfelt, 1967). Because glyphosate and 

isoproterenol are similar in both morphologic effects induced in the salivary glands and the gland 

specificity of those effects, it was hypothesized that glyphosate-related lesions were mediated through an 

adrenergic mechanism. A study was designed to test this hypothesis. 

 

Two weeks’ exposure to glyphosate by dosed feed resulted in marked increases in parotid and 

submandibular salivary gland weights. This effect on salivary gland weights is similar to that of 

isoproterenol, both as described in the literature (Schneyer, 1962) and as seen in the positive control of 

this study. Increased salivary gland weights were associated histologically with cytoplasmic alteration of 

acinar cells. This effect was more marked in the parotid than in the submandibular gland. In the parotid, 

the cytoplasmic changed induced by both glyphosate and isoproterenol was associated with a loss of the 

granules or a change in their chemical composition. The sublingual gland was not affected histologically 

by either glyphosate or isoproterenol, demonstrating target specificity of glyphosate- and isoproterenol-

associated lesions to those salivary glands which are innervated by adrenergic fibers (Nordenfelt, 1967).  

 

The effect of adrenoreceptor stimulation on parotid acinar cells has been described by ultrastructural and 

morphometric criteria to be increases in cell size, primarily due to increases in the number and size of 

secretory granules, as well as changes in the staining of these granules from electron dense to lucent, 

interpreted to represent a mucoid transformation of the cell (Schneyer, 1962; Henriksson, 1982; Carlsoo 

et al., 1984). These findings are identical to those found upon electron microscopic examination of parotid 

cells from animals treated with both glyphosate and isoproterenol in this study, the effects varying only in 

degree between the chemicals. Ultrastructural effects in the submandibular gland were similar between 

these compounds, though of a less well-defined nature, these effects consisted of cell enlargement due to 

accumulation of lucent or heterogeneous staining mucoid type granules, although it was not clear whether 

the serous or mucous cells of the acinus were being affected. This study led to the conclusion that the 

salivary gland effect is mediated through an adrenergic mechanism, as evidenced by (1) inhibition of the 

glyphosate-induced effect by the adrenergic antagonist, propranolol; (2) the similarity between the effects 

of glyphosate and the adrenergic agonist, isoproterenol; and (3) the specificity of those effects for salivary 

glands with adrenergic innervation. 
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The biologic significance of this finding is unknown. In addition to basophilic and hypertrophic 

morphologic changes of acinar cells, treatment with isoproterenol has been associated with increased cell 

proliferation in the parotid gland (Schneyer et al., 1967). This suggests that if glyphosate is acting through 

an adrenergic pathway, it may likewise induce hyperplasia in this gland, possibly predisposing it to 

neoplastic change; however, this is not considered likely, since spontaneous basophilic, hypertrophic foci 

of the parotid, as well as of the pancreas (an anatomically similar tissue) are not considered to be pre-

neoplastic lesions. Moreover, there was no increased incidence in rats of salivary gland tumors in a 2-year 

study of methapyrilene (personal communication, Dr. I. Hirono, Fujita Gakuen Health University, Japan, 

May 17, 1991), a chemical which induced similar salivary gland lesions as glyphosate in subchronic 

studies.”  

 

B. Reviewer comments – The objectives of this study was to show that the salivary glands toxicity 

produced by glyphosate occur through the adrenergic pathway.  

 

Increased salivary glands (parotid and submandibular) weights and parotid gland lesions diagnosed as 

cytoplasmic alteration was noted for glyphosate-fed group and a β-adrenergic receptor agonist 

(isoproterenol) administered group. Similar lesions were noted in the submandibular gland for 

glyphosate-fed group, but not the β-agonist (isoproterenol) administered group.  A β-blocker 

(propranolol) showed some suppression of the severity of the parotid lesion when given concurrently with 

glyphosate. Administration of propranolol did not show a suppression of the incidence (e.g. presence) of 

this lesion in the parotid and submandibular glands when given concurrently with glyphosate. The 

rationale behind the selection of the doses for propranolol and isoproterenol were not discussed in the 

study report. The dose of propranolol compared to the dose of glyphosate will likely influence the 

suppression of the lesions in the salivary gland as there may be competitive binding/affinity to the 

receptor site. This could explain the reason that a pronounced suppression of the lesions in the salivary 

glands was not noted.  

 

The study author concluded that glyphosate is acting through an adrenergic mechanism. The study 

reviewer disagreed with this conclusion because demonstrating that a compound could act through an 

adrenergic mechanism requires extensive data describing step by step process of how a compound 

perturbs such a pathway. In order to provide more convincing data that glyphosate has activity in the β- 

adrenergic receptors (e.g. through weight of evidence), other organs that are innervated with β- receptors 

should also be examined. Therefore, the following is a short list of major endpoints (i.e. empirical 

evidence) that should be observed concurrently with salivary glands effects when test animals are exposed 

to a β- receptor agonist:  

 

- Increased heart rate (pulse rate) 

- Increased respiration rate  

- Increased blood pressure due to renin release from the kidneys  

- Relaxed bronchioles  

- Dilate pupils of eyes  

- Uterine relaxation  

- Increased blood sugar  

- Thickened secretions from the salivary glands  

 

The thickened secretions from the salivary glands were perhaps shown in this study indirectly by the 

electron micrographs of the salivary glands that indicated an increase in size and number of secretory 

granules within the acinus cells. The examination of the other abovementioned endpoints are generally 

not required in the toxicity studies (except glucose levels = increased blood sugar, and dilated pupil of 

eyes in the clinical observation of these studies). Therefore, special mechanistic studies can be conducted 

to examine these endpoints in order to provide convincing evidence that glyphosate has activity at β- 
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receptors.  

 

Hypertrophy, acinar enlargement, cytoplasmic alterations, reduced number of ducts and increase in size 

and number of secretory granules are noted in the parotid and/or submandibular glands of animals 

exposed to glyphosate in number of studies besides this one (a 28-day study in rats in three strains of rats, 

two 90-day studies in SD and F344 rats, a 90 day study in mice, a two year study in SD rats, and two 

generation reproduction toxicity in SD rats). The effect is more pronounced in F344 strains compared to 

other strains of rats. These studies examined the effects on the structures of the salivary glands compared 

to the effect on the function of these organs. The functions of saliva (salivary glands) fall into three 

general categories of digestion, lubrication, and protection. The digestive actions are the results of the two 

enzymes; the amylase and lipase that digest carbohydrates and fat respectively. The lubricating properties 

of saliva are due primarily to its mucus content. Protection properties of saliva are through the serous 

secretions that dilute and buffer harmful substances. The parotid glands are made up only of serous cells 

while the submandibular and sublingual glands are made up of serous and mucous secreting cells. The 

acinar cells secrete the initial salivary gland fluid, consisting of electrolytes, mucus, and enzymes. From 

the acinus, saliva passes relatively unchanged through the ducts. The basement membranes of acini and 

ducts are covered in part by specialized contractile cells. The contraction of these cells occur when 

salivary secretion is stimulated (by parasympathetic and sympathetic nervous system among other factors 

e.g. food in the mouth) and results in the release of saliva into the mouth.  

 

The salivary gland effects from the administration of glyphosate were noted in short and long term studies 

and these lesions did not turn into neoplastic ones in the long term studies. The reduced number of ducts 

in this study was noted. This study did not specify whether the reduced number of ducts was due to 

hypertrophy (same absolute number of ducts compared to control animals) or there was an absolute 

decrease in the number of ducts. With lack of data on the function of salivary glands because of these 

effects, the toxicological significance of such these findings are unknown. However, a NOAEL/LOAEL 

should be established on these effects (especially combined with increased salivary glands weights) until 

such data are available to discern the toxicological adversity. The IPCS JMPR/WHO (2004) also 

concluded that this finding is of unknown toxicological significance however establishing the 

ADI/NOAEL on this effect and requesting further data for clarification.  

 

Overall, this study is considered acceptable and classified as appropriate for qualitative use for hazard 

characterization of glyphosate. It is recognized that raw data was not provided in the study report; 

however, this report provided a relatively comprehensive understanding of the conditions under which the 

study was conducted and of the data generated by the study. In addition, the effects noted in this study 

(e.g. salivary glands toxicity) are aligned with other lines of evidence throughout the glyphosate 

toxicology database (e.g. other short and long term studies have reported salivary gland toxicity). 
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 Reviewer # 2032 Date Oct 29, 2012 

_______________ 

 

Study type: Bacterial reverse mutation assay - (Salmonella typhimurium; E. coli); OPPTS 

870.51008; OECD 471 (formerly OECD 471 & 472). 

 

Test Material (purity): Glyphosate (98% a.i.) 

 

Synonyms: N-phosphomethyl-glycine 

 

Citation: Li, A.P. and Long, T.J. An evaluation of the genotoxic potential of glyphosate. 

Fundamental and Applied Toxicology 10:537-546.  Institute of Environmental 

Toxicology, Tokyo. Laboratory report number unspecified.  Journal article date: 

10-11-1987.  DACO 4.5.4. 

 

Sponsor: Monsanto Co. 

 

MRID: NA 

 

Executive Summary: In a reverse gene mutation (plate-incorporation) assay in bacteria, strains 

TA1535, TA1537, TA1538, TA100  and TA98 of S. typhimurium were exposed to glyphosate, 

(98% a.i.), in water at concentrations of 10, 50, 100, 500 and 1000 µg/plate in the presence and 

absence of mammalian metabolic activation (S9).  The tryptophan-hcr strain of E.coli WP2 was 

used to test for glyphosate mutagenicity in the presence and absence of S9 using plate-

incorporation technique, simultaneously with Salmonella/histidine reversion assay, using the 

same doses.     

 

Glyphosate was tested up to concentration of 5000 µg/plate, showing cytotoxicity at the highest 

dose only in WP2 hcr strain in reversion assay. No statistically significant induction of revertants 

above solvent control levels and significant dose-response relationship were observed. The 

positive controls induced the appropriate responses in the corresponding strains. There was no 

evidence of induced mutant colonies over background with glyphosate treatment. 
 

This study is classified as acceptable. This study satisfies the requirement for Test Guideline  

OPPTS 870.51001; OECD 471 for  mutagenicity (bacterial reverse gene mutation) data.  

 

Compliance: Signed and dated GLP, Quality Assurance, and Data Confidentiality statements 

were not available since this was a published journal article.  

 

                                                 

     8870.5100 - Reverse mutation E. coli WP2 and WP2uvrA; S. typhimurium TA 97, TA98, TA100, TA1535, TA1537 

870.5140 - Gene mutation Aspergillus nidulans 

870.5250 - Gene mutation Neurospora crassa 
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I. Materials and Methods 
 

A. Materials 
 

1. Test material: Glyphosate 

 Description: NA 

 Lot/Batch #: XHJ-64 

 Purity: 98% a.i. 

 CAS #:  NA 

   

 Solvent used: water 

 

2. Control materials:  

 Negative: water 

 Solvent (final conc’n):  

 Positive: Nonactivation: 

2-Aminoanthracene    10 µg/plate all strains 

and 

0.1 µg AF-2/plate for TA98, 0.05 µgAF-2/plate for TA100, 50 mgp-

propiolactone for TA1535, 200 µg 9-aminiacridine/plate for TA1537, 50 µg2-

nitrofluorene/plate for TA1538 and 0.25 µg AF-2/plate for WP2 hcr. 

 

  Activation:  

2-Aminoanthracene    10 µg/plate all strains 

Other (list): 

 

3. Activation: S9 derived from  

  x Induced x Aroclor 1254 x Rat x Liver 

   Non-induced  Phenobarbitol  Mouse  Lung 

     None  Hamster   

 

Aroclor 1254-induced rat liver homogenate supernatant (S9) was prepared according to the methods described by Ames and 

coworkers (Ames, B.N., McCann, J. and Yamasaki, E., Mut. Res., 31:347-364, 1975).  No further information about 

determination of the activity and storage of the S9 fraction was provided. 

 

4. Test organisms: S. typhimurium strains  

   TA97 x TA98 x TA100  TA102  TA104 

  x TA1535 x TA1537 x TA1538  list any others   

            

Properly maintained?  Yes  No 

Checked for appropriate genetic markers (rfa mutation, R factor)?  Yes  No 

 

5. Test compound concentrations used:  

 Non-activated 

conditions: 

10, 50, 100, 500, 1000 or 5000 µg/plate 

 Activated conditions: 10, 50, 100, 500, 1000 or 5000 µg/plate 

 All doses of the test substance and controls were plated in the main assay in 2 replicates. 

 

B. Test performance 
 

1. Type of Salmonella assay 
 x   standard plate test 

    pre-incubation (minutes) 

    "Prival" modification (i.e. azo-reduction method) 

    spot test 
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2. Protocol – Glyphosate was tested for mutagenicity in five strains of Salmonella typhimurium, 

including TA1535, TA1537, TA1538 and TA98 for detection of frame-shift mutation and in 

TA100 for detection of base-pair substitution using plate-incorporation assay, with or without 

activation. Glyphosate was dissolved in water and tested at doses of 10, 50, 100, 500, 1000 or 

5000 µg/plate. The tryptophan-hcr strain of E.coli WP2 was used to test for glyphosate 

mutagenicity in the presence and absence of S9 using plate-incorporation technique, 

simultaneously with Salmonella/histidine reversion assay, with the same doses. Distilled water 

was used as the solvent control. 2-Aminoanthracene (10 µg/plate) was used as the promutagen 

positive control for all five strains and WP2-hcr. Direct-acting positive controls included β-

propiolactone (50 µg/plate), AF-2 (2-(2-furyl)3-(5-nitro-2- furyl) acrylamide), (0.05-0.25 

µ/plate), 9-aminoacridine (200 µg/plate), and 2-nitrofluorene (50 µg/plate). The incubation 

timing was not specified. 

 

3. Statistics – The statistical-significance of the dose-response relationship was determined using 

linear-regression analysis without further data transformation at the significance level of p≤0.05. 

 

4. Evaluation criteria – Not specified 

 

 

II. Results   
 

A. Preliminary cytotoxicity assay – No preliminary cytotoxicity assay was included with the 

study. 

 

B. Mutagenicity assay – the highest concentration tested in WP2 hcr was cytotoxic, and no 

colonies were noted.  No statistically significant induction of revertants above solvent control 

levels, and significant dose-response relationship was observed with glyphosate treatment.  All 

the positive controls yielded the expected results.  It was concluded that the test system was 

capable of detecting base-pair substitutions and frame-shift mutagens and that the metabolic 

activation system was functioning properly.  Because the main assay was done in two replicates, 

no standard deviation was generated. 

 

Table 1. Revertant colonies per plate (2 trials), standard plate test 

 Not activated with S9 

Dose (µg/plate) 0 10 50 100 500 100 5000 Positive 

TA98 24, 23 27, 28 33, 40 20, 20 31, 24 21, 23 10, 3 >3000, 

>3000 

TA100 167, 129 130, 160 151, 159 143, 160 118, 143 87, 120 58, 87 1024, 

1150 

TA1535 6, 14 2, 5 5, 5 4, 5 3, 1 9, 12 6, 6 315, 358 

TA1537 9, 10 3, 7 5, 6 8, 8 11, 9 10, 10 3, 3 1024, 

1150 

TA1538 10, 13 17, 24 15, 15 17, 24 7, 15 18, 12 6, 7 >3000, 

>3000 
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WP2 hcr 20, 24 22, 21 12, 25 18, 20 21, 26 15, 18 *, * 1672, 

2272 

*Inhibition of bacterial growth was observed 

Positive controls included: 0.1µg AF-2/plate for TA98, 0.05 µgAF-2/plate for TA100, 50µgp-propiolactone for TA1535, 200µg 

9-aminiacridine/plate for TA1537, 50µg2-nitrofluorene/plate for TA1538 and 0.25µg AF-2/plate for WP2 hcr.  

 

Table 2. Revertant colonies per plate (2 trials), standard plate test 

 Activated with S9 

Dose (µg/plate) 0 10 50 100 500 100 5000 Positive 

(2-

aminoanth

racene) 

TA98 22, 16 19, 23 21, 26 9, 20 19, 26 15, 23 19, 22 >3000, 

>3000 

TA100 139, 140 110, 135 123, 131 129, 115 138, 111 97, 88 51, 36 >3000, 

>30000 

TA1535 6, 5 4, 1 9, 5 5, 7 3, 3 11, 4 5, 7 376, 335 

TA1537 7, 5 3, 3 7, 9 11, 6 12, 5 11, 7 6, 3 370, 388 

TA1538 8, 11 16, 11 13, 17 18, 14 15, 7 20, 11 11, 15 >3000, 

>3000 

WP2cr 17, 22 25, 18 27, 22 33, 17 28, 30 29, 24 25, 34 98, 79 

Positive controls included 2-aminoanthrace (all strains) 

 

 

III. Discussion 
 

A. Investigators’ conclusions – “Salmonella typhimurium strains TA1535, TA100, TA1537, 

TA1538 and TA98 were treated with 10 to 5000 µg/plate of glyphosate in both the presence and 

absence of S9.  No statistically significant induction of revertants above solvent control levels 

and significant dose-response relationship were observed.  The positive controls yielded the 

expected positive responses.”  Same results were noted for WP2 reversion assay.  Glyphosate 

was considered nongenotoxic on the basis of results. 

   

B. Reviewer comments - The study author’s conclusions are acceptable.  Cytotoxicity was 

noted at the high dose in WP2 hcr strain.  The test substance did not show a dose-related or 

biologically relevant increase in the number of revertant colonies/plate over the negative control 

with any Salmonella typhimurium or Escherichia coli tester strains trial in the presence or 

absence of S9 metabolic activation. There was no evidence of induced mutant colonies over 

background with glyphosate treatment. 
 

C. Study deficiencies – A summary of the study with data was only available in a form of 

journal article.  Some protocol details and evaluation criteria were not specified.  As well, only 

two replicates instead of three were performed.   
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 Reviewer # 2032 Date Dec 31 2012 

_______________ 

 

Study Type: In vitro mammalian cell assay - CHO cells; OPPTS 870.5300; OECD 476. 

 

Test Material (purity): Glyphosate (98% a.i.) 

 

Synonyms: N-phosphomethyl-glycine 

 

Citation: Li, A.P. and Long, T.J. 1988.An evaluation of the genotoxic potential of 

glyphosate. Fundamental and Applied Toxicology 10:537-546.  Institute of 

Environmental Toxicology, Tokyo. Laboratory report number unspecified.   

DACO 4.5.5. 

 

Sponsor: Monsato Co. 

 

MRID: NA 

 

Executive Summary: In a mammalian cell gene mutation assay HGPRT, CHO cells cultured in 

vitro were exposed to glyphosate, (98% a.i.), in Ham’s F12 medium at concentrations of 2-25 

mg/mL in the presence and absence of mammalian metabolic activation (1-10%), in two 

independent experiments. 

 

Glyphosate was tested up to cytotoxic concentrations (i.e., 20g/mL). The positive controls 

induced the appropriate response. There was no evidence of induced mutant colonies over 

background with glyphosate treatment. 
 

This study is classified as acceptable. This study satisfies the requirement for Test Guideline 

OPPTS 870.5300, OECD 476 for in vitro mutagenicity (mammalian forward gene mutation) 

data; however some deficiencies are also present.  

 

Compliance: Signed and dated GLP, Quality Assurance, and Data Confidentiality statements 

were not available, since this was a published journal article. 
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I. Materials and Methods 
 

A. Materials 
 

1. Test material: Glyphosate 

 Description: NA 

 Lot/Batch #: XHJ-64 

 Purity: 98% a.i. 

 CAS #:  NA 

   

 Solvent used: Medium without serum 

 

2. Control materials:  

 Negative: DMSO (1%) and pyrene (50µM) 

 Solvent (final conc’n): 0.1 N sodium hydroxide 1% of final volume 

 Positive: Non activation: ethyl methanesulfonate (EMS, 200µg/mL) 

  Activation: benzo[a]pyrene (BaP, 2µg/mL) 

 

3. Activation: S9 derived from  

   Induced X Aroclor 1254 X Rat X Liver 

   Non-induced  Phenobarbitol  Mouse  Lung 

     None  Hamster  Other  

     Other   Other    

 

Aroclor 1254-induced rat liver homogenate (S9) commercially purchased from Litton Bionetics was used as exogenous 

activation system.  The S9-cofactor, consisting of 50 mM sodium phosphatate (pH 7.5), 4 mM NADP, 5mM glucose-6-

phosphate, 30 mM KCl, 10 mg MgCl2, and different amounts of liver S9 was used. 

 

4. Test cells: mammalian cells in culture    

   mouse lymphoma L5178Y cells  V79 cells (Chinese hamster lung fibroblasts) 

  x Chinese hamster ovary (CHO) cells  list any others 

 

Media: Ham’s F12 medium with or without serum (dialyzed newborn calf) 

Properly maintained?  Yes x Unspecified 

Periodically checked for Mycoplasma contamination?  Yes x Unspecified 

Periodically checked for karyotype stability?  Yes x Unspecified 

Periodically "cleansed" against high spontaneous background?  Yes x Unspecified 

 

5. Locus Examined:  Thymidine kinase (TK)  Hypoxanthine-guanine-

phosphoribosyl transferase 

(HGPRT) 

 Na+/K+ ATPase 

 Selection agent:  bromodeoxyuridine 

(BrdU)  

 8-azaguanine (8-AG)   ouabain   

   fluorodeoxyuridine 

(FdU) 

x 6-thioguanine (6-TG)   

   trifluorothymidine (TFT)     

        

 

6. Test compound concentrations used:  First and second experiment 

 Nonactivated conditions: 5, 17.5, 22.5 mg/ml 

 Activated conditions: 5, 17.5, 22.5 mg/ml with 1, 2, 5 or 10% with 1 mL of S9/cofactor mixture to a final 

volume of 5 mL 

         
           Non activated 

conditions: 

 2-20mg/mL mg/ml 
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Activated conditions:   5-25 mg/L with 5% of S9/cofactor mixture  

 

B. Test performance 

 

1. Cell treatment - 
CHO cell line (K1BH4) was originally obtained from Dr. A. W. Heise of Oak Ridge National 

Laboratory.    For cytotoxicity determination, the cells were seeded in 25 cm2 plastic culture 

flasks at 0.5x106 cells/flask in growth medium for 18-24 hours prior to treatment.  The medium 

was then changed to 2.5 mL Ham’s F12 medium without serum, with or without S9 and an equal 

volume of 2 x solutions of glyphosate (dissolved directly in medium without serum) was then 

added.  The tubes were incubated for 3 hours at 37.5±2ºC and the treatment medium was 

discarded and cells were washed with Hank’s balanced salt solution.  Cells were then removed 

from flasks by tryptonization and counted.   

 

Three samples of 200 cells were plated for determination of cloning efficiency.  The plates were 

incubated for 7-9 days and developed colonies were fixed with 70% methanol, stained with 10% 

Giemsa and counted by hand. 

 

Cloning efficiency (C.E.) = # of colonies/# cells plated 

Relative survival (R.S.) = C.E. (treated)/ C.E. (control) 

 

For mutagenicity determination, the cells were exposed to test compound just as above, with 

negative/solvent or positive controls for 18-24 hours (non-activated or activated).  Two 

independent mutagenicity experiments were performed.  In the first experiment glyphosate 

toxicity was tested at 5, 17.5, 22.5 mg/mL ± 1, 2, 5 and 10% S9 (v/v).  In the second experiment, 

glyphosate concentrations of 2-20 mg/mL –S9 or with 5 and 25 mg/mL +5% S9 were used. 

 

After washing, 106 cells were subcultured every 2-3 days for 7-9 days (expression period) before 

cell selection using hypoxanthine-free Ham’s F12 medium, supplemented with 10 µM 6TG and 

5% dialyzed newborn calf serum. 

 

After expression, 2x105 cells/dish (5 dishes/ group) were cultured for 8-12 days in in 8ml 

selection medium to determine numbers of mutants and 200 cells/dish (3 dishes/group in 2mL 

medium) were cultured for 8-12 days without 6GT selective agent to determine cloning 

efficiency.  The colonies which developed were fixed, stained and counted, with results 

expressed as Mutant Frequency (M.F.) 

 

M.F>= # of mutant colonies/# cells plated x 1/C.E. 

 

2. Statistics – “Mutagenicity data were analyzed according to statistical method of Snee and Irr 

(1981), designed specifically for CHO/HGPRT mutation assay.  Mutant frequency values were 

transformed according to the equation Y=(X+1)0.15, where Y=transformed mutant frequency, and 

X=observed mutant frequency.  Student’s t test was then used to compare treatment data to 

solvent control data.  The Snee and Irr analysis also allowed the determination of the dose-

response relationship as linear, quadratic, or higher order.  A computer program obtained from 

Dr. Joe Irr (Dupont) and incorporated into the Monsato computer by Alan Dickson (Monsato) 

was used.”   
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3. Evaluation criteria – The indexes below were used for calculation, however evaluation 

criteria were not discussed. 

 

Cloning efficiency (C.E.) = # of colonies/# cells plated 

Relative survival (R.S.) = C.E. (treated)/ C.E. (control) 

M.F>= # of mutant colonies/# cells plated x 1/C.E. 

 

II. Reported Results  
 

A. Preliminary cytotoxicity assay – Significant cytotoxicity was observed for 20 mg/mL of 

glyphosate and 25 mg/mL glyphosate concentrations in the absence and presence of S9, 

respectively.  

 

B. Mutagenicity assay – Two individual experiments were performed.  The glyphosate 

treatment groups did not have statistically significant higher mutant frequency than the negative 

control (solvent) and no statistically significant dose-response.  The positive controls EMS and 

BaP yielded the expected positive results.  A decrease in mutagenicity of BaP was noted with 

increasing S9 concentrations in the first experiment.  The decrease was explained as a result of 

detoxification (e.g. GSH conjugation) of the active BaP metabolites by the liver S9. 

 

Table 1. Mutant frequency (group mean), first test 

 Not activated with S9 

Dose (mg/mL) 0 5 17.5 22.5 

 

Positive (EMS 0.2 

mg/mL) 

Cytotoxicitya 1.00 1.10 0.64 0.11 0.92 

Mutagenicity/Mutant 

frequencyb x 10-6 

7.4 7.1 14.4 5.3 163.7* 

 

Table 2. Mutant frequency (group mean), first test 

 Activated with 1% S9 

Dose (mg/mL) 0 5 17.5 22.5 

 

Positive (BaP) 

Cytotoxicitya 1.00 1.12 0.69 0.25 0.74 

Mutagenicity/Mutant 

frequencyb x 10-6 

5.9 4.3 11.6 15.3 353.1* 

 Activated with 2% S9 

Dose (mg/mL) 0 5 17.5 22.5 

 

Positive (BaP) 

Cytotoxicitya 1.00 1.00 0.77 0.44 0.49 

Mutagenicity/Mutant 

frequencyb x 10-6 

7.1 8.6 8.1 10.2 185.9* 

 Activated with 5% S9 
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Dose (mg/mL) 0 5 17.5 22.5 

 

Positive (BaP) 

Cytotoxicitya 1.00 1.00 0.77 0.44 0.49 

Mutagenicity/Mutant 

frequencyb x 10-6 

4.4 6.4 6.9 8.5 121.2* 

 Activated with 10% S9 

Dose (mg/mL) 0 5 17.5 22.5 

 

Positive (BaP) 

Cytotoxicitya 1.00 1.02 0.37 0.18 0.35 

Mutagenicity/Mutant 

frequencyb x 10-6 

9.1 10.5 16.3 9.7 95.3* 

 

Table 3. Mutant frequency (group mean), second test 

 Not activated with S9 

Dose (mg/mL) 0 2 5 10 15 20 Positive 

(EMS 0.2 

mg/mL) 

Cytotoxicitya 1.0 0.99 0.93 0.90 1.04 0.38 0.92 

Mutagenicity/Mutant 

frequencyb x 10-6 

11.3 3.5 11.3 10.8 20.8 10.1 135.4* 

a survival relative to solvent control (average of triplicate treatment) 
b Mutants per 106 clonable cells (average of duplicate treatments) 

* p≤0.05 

 

Table 4. Revertant colonies (group mean), second test 

 Activated with S9 

Dose (mg/mL) 0 10 15 20 25 

 

Positive (BaP) 

Cytotoxicitya 1.00 1.15 0.99 1.13 0.46 0.47 

Mutagenicity/Mutant 

frequencyb x 10-6 

11.3 5.7 13.1 9.9 13.1 76.8* 

a survival relative to solvent control (average of triplicate treatment) 
b Mutants per 106 clonable cells (average of duplicate treatments) 

* p≤0.05 

 

 

III. Discussion 
 

A. Investigators’ conclusions – “As observed in the first experiment, none of the glyphosate 

treatment groups had a statistically significant higher mutant frequency than the solvent control 

and no statistically significant dose-response relationship (linear, quadratic, or higher-order) 

between dose and mutant frequency was observed.” 

 

B. Reviewer comments – The reviewer is in agreement with the investigators’ conclusions.  The 

positive controls induced mutant colonies over background.  There was no evidence of induced 
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mutant colonies over background with glyphosate treatment of CHO cells. 

 

C. Study deficiencies – Standard deviation was not provided for the data.  No information was 

provided about upkeep of medium and cells karyotype specificity.  No information was provided 

about evaluation criteria for the data. 
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 Reviewer # 2032 Date Dec 31 2012 

_______________ 

 

Study Type: In vivo cytogenetics - micronucleus assay in rat; OPPTS 870.5395; OECD 474. 

 

Test Material (purity): Glyphosate (98% a.i.) 

 

Synonyms: N-phosphomethyl-glycine 

 

Citation: Li, A.P. and Long, T.J. An evaluation of the genotoxic potential of glyphosate. 

Fundamental and Applied Toxicology 10:537-546.  Institute of Environmental 

Toxicology, Tokyo. Laboratory report number unspecified.  Journal article date: 

10-11-1987.  DACO 4.5.7. 

 

Sponsor: Monsato Co. 

 

MRID: NA 

 

Executive Summary: In a Sprague Dawley rat bone marrow micronucleus assay, animals 

(18sex/dose) were treated ip with glyphosate  (98% a.i.) at doses of 0, 1000 mg/kg bw. Bone 

marrow cells were harvested at 6, 12, 24 post-treatment (6/sex/time). The vehicle was HBSS.  

 

There were no signs of toxicity during the study. Glyphosate was tested at an adequate dose 

(based on limit dose of 1000 mg/kg). The positive control induced the appropriate response. 

There was not a significant increase in the frequency of percentage of chromatic 

aberrations in bone marrow after any treatment time with glyphosate, as compared to the 

negative control. 
 

This study is classified as acceptable. This study satisfies the requirement for Test Guideline 

OPPTS 870.5395; OECD 474 for in vivo cytogenetic mutagenicity data. 

 

Compliance: Signed and dated GLP, Quality Assurance, and Data Confidentiality statements 

were not provided since this is a published journal article. 
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I. Materials and Methods 
 

A. Materials 
 

1. Test material: Glyphosate 

 Description: NA 

 Lot/Batch #: XHJ-64 

 Purity: 98% a.i. 

 CAS #:  NA 

   

 Solvent used: Hank’s balanced salt solution (HBSS) neutralized to 7.0 pH with 1N sodium hydroxide 

 

2. Control materials:    

 Negative control 

 

 Final Volume: Route: 

 Vehicle: Solvent HBSS Final Volume: NA Route: NA 

 Positive control : cyclophosphamide Final Dose(s): 25 mg/kg Route: ip 

     

 

3. Test animals:  

 Species: Rats 

 Strain: Sprague Dawley 

 Age at study initiation: NA 

 Weight at study initiation: NA 

 Source: NA 

 No. animals used per dose 18 males;    18 females 

 Properly maintained? NA 

 

4. Test compound administration (ip): 

  Dose Levels Final Volume Route 

 Preliminary: 

Main Study: 

1000 mg/kg bw NA ip 

 

B. Test performance                  
 

1. Treatment and sampling times (n/sex):  
a. Test compound: 

 Dosing: n once n once 

 Sampling (after last dose) 6 6 hr 6 12 hr 6 24 hr 

  

b. Negative and/or vehicle control: 

 Dosing: n once n once 

 Sampling (after last dose): 6 6 hr 6 12 hr 6 24 hr 

 
c. Positive control: 

 Dosing: n once n once 

 Sampling (after last dose)           6 6 hr 6 12 hr 6 24 hr 

 
2. Tissues and cells examined:  

 Bone marrow    30 cells/animal; 300 

cells/treatment/time period 

 No. of polychromatic erythrocytes (PCE) examined per animal: NA 

 No. of normochromatic erythrocytes (NCE; more mature RBCs) examined per animal: NA 
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3. Details of slide preparation – Six animals of each sex from treatment and control groups 

were terminated at 6, 12 and 24 hours post-treatment.  Two hours prior to termination, colchicine 

(2 mg/kg) was administered to all animals to arrest cells in metapahase. The bone marrow was 

collected from both femurs of each animal and processed for slide preparation. When possible, 

50 cells per animal (~300 cells/treatment per time period) were examined for chromosome 

aberrations.  

 

4. Evaluation criteria – No evaluation criteria were specified, including lack of differentiation 

between polychromatic and normochromatic erythrocytes. 

 

5. Statistics – “Student’s t test was used to determine the statistical significance of the difference 

between treatment groups (test chemical and positive control groups) and the vehicle control 

group, using a significance level of p≤0.05.” 

 

II. Reported Results  
 

A. Preliminary toxicity assay – no information was provided. 

 

B. Micronucleus assay – No general toxicity was observed for the male and female rats after 

glyphosate treatment at various time points.  In a separate study, radiolabelled glyphosate was 

shown to reach the bone marrow, with a peak level at 0.5 hours after ip dosing and half time of 

elimination in excess of 7.6 hours.  The ratio of PCE/NCE was not provided. Chromatid-type 

aberrations were observed in both the negative control and glyphosate treatment groups at low 

frequency.  No statistically significant increases in chromosome aberrations or achromatic 

lesions (gaps) were observed in glyphosate treatment group as compared to the negative control, 

at any time tested.  The positive control showed anticipated results, with high frequencies of 

chromosomal aberrations.  No explanation was provided why so few female cells were collected 

for the positive control at 24 hour time period.  The percent of aberrant cells was comparable at 

different time points in the glyphosate group, and slightly higher in the female animals. 

 

Table 1. Chromatid aberrations observed (percent with aberrations) after 6 hour sampling time 

Dose (mg/mL) Solvent 

control M 

Solvent 

Control F 

Glyphosate 

1000 M 

Glyphosate 

1000 F 

Positive 

Control M 

Positive 

Control F 

Number of cells 300 300 300 300 NA NA 

Normal cells 296 292 293 291 NA NA 

Chromatid deletions 3 4 3 3 NA NA 

Chromatid 

interchanges 

1 0 0 0 NA NA 

Chromatid 

intrachanges 

0 0 0 0 NA NA 

Achromatic lesions 0 5 6 6 NA NA 

% aberrant cells 1.3 2.7 2.3 3.0 NA NA 

 

Table 2. Chromatid aberrations observed (percent with aberrations) after 12 hour sampling time 
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Dose (mg/mL) Solvent 

control M 

Solvent 

Control F 

Glyphosate 

1000 M 

Glyphosate 

1000 F 

Positive 

Control M 

Positive 

Control F 

Number of cells 300 275 300 277 NA NA 

Normal cells 297 271 294 270 NA NA 

Chromatid deletions 1 1 3 2 NA NA 

Chromatid 

interchanges 

0 0 0 0 NA NA 

Chromatid 

intrachanges 

0 0 0 0 NA NA 

Achromatic lesions 2 1 3 6 NA NA 

% aberrant cells 1.0 1.5 2.0 2.5 NA NA 

 

Table 3. Chromatid aberrations observed (percent with aberrations) after 24 hour sampling time 

Dose (mg/mL) Solvent 

control M 

Solvent 

Control F 

Glyphosate 

1000 M 

Glyphosate 

1000 F 

Positive 

Control M 

Positive 

Control F 

Number of cells 300 265 192 300 256 21 

Normal cells 296 259 190 289 148 16 

Chromatid deletions 1 3 2 5 217 14 

Chromatid 

interchanges 

0 0 0 0 76 1 

Chromatid 

Intrachanges 

0 0 0 0 6 0 

Achromatic lesions 3 5 0 6 34 3 

% aberrant cells 1.3 2.3 1.0 3.7 42.2* 23.8* 

* p<0.05 

 

III. Discussion 
  

A. Investigators’ conclusions – “Chromatid-type aberrations were observed in both the solvent 

control and glyphosate treatment groups at low frequencies. Chromatid deletions, the most 

frequent category, was observed at a frequency of approximately 1%. No statistically significant 

increases in either chromosomal aberrations or achromatic lesions (gaps) were observed in the 

glyphosate-treated groups at any time point studied.  The expected high frequencies of 

chromosomal aberrations were observed for the positive control groups.” 

 

B. Reviewer comments – The reviewer finds investigators’ conclusions acceptable.  Chromatid-

type aberrations were observed at comparable frequency in both the solvent control and 

glyphosate treatment groups, indicating no increased induction by treatment.   The positive 

control group induced a higher frequency of chromosomal aberrations over solvent control, as 

expected.  There was not a significant increase in the frequency of chromosomal 

aberrations in bone marrow after any treatment time with glyphosate. 
 

C. Study deficiencies – Only one dose of glyphosate was provided.  The positive control data 

was not tabulated for the 6 and 12 hour time period.  No evaluation criteria were specified, 
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including lack of differentiation between polychromatic (PCE) and normochromatic (NCE) 

erythrocytes and the number of NCE/PCE was not provided.  Animal toxicity in the positive 

control was not noted.  Some details of the protocol were not provided. 
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 Reviewer # 1912 Date November 1, 2012 

_______________ 
 
Study Type: Metabolism – Rat; OPPTS 870.7485 (Tier I & Tier II); OECD 417 (5.1.1/2). 
 
Test Material (purity): Glyphosate (95% a.i.) 
 
Synonyms: Glyphosate, technical grade; Glycine, N-(phosphonomethyl); N-phosphono-methyl glycine; 
N-(phosphonomethyl)glycine; MON0573; MON 2139. 
 

Citation: Toxicokinetics of glyphosate and its metabolite aminomethyl phosphonic acid in rats.  
Department of Toxicology and Pharmacology, Faculty of Veterinary Medicine, Complutense de Madrid, 

28040 Madrid, Spain. July 14, 2009 
 
Sponsor: N/A 
 
MRID: N/A 
 
Executive Summary: In a time-course toxicokinetic study, glyphosate (95% a.i.) was administered to 
adult male Wistar rats by a single oral dose of 400 mg/kg bw via gavage or a single intravenous (i.v.) dose 
of 100 mg/kg bw (n = 80/exposure route). 
 
Glyphosate was slowly and poorly absorbed orally. The absorption half-life was calculated to be 2.29 
hours while the maximal plasma concentration was determined to be 4.64 μg/ml and time to maximal 
plasma concentration was determined to be 5.16 hours after the oral administration of glyphosate. The 
oral bioavailability of glyphosate was 23.21%. Glyphosate was also not extensively metabolized in rats. 
Aminomethyl phosphonic acid (AMPA) is the main metabolite which represented 6.49% of the parent 
plasma concentrations. The rate of elimination of AMPA (T1/2β = 15.08h) after oral glyphosate 
administration was similar to that of glyphosate (T1/2α = 14.38).  
 
After i.v. administration of 100 mg/kg bw, the distribution phase of glyphosate was fast (T1/2α = 0.345 hr) 
and with a high volume of distribution at steady state (Vss = 2.99 L/kg) glyphosate is extensively 
distributed in extravascular tissues. The two compartment model was the best fit for both groups to 
establish the toxicokinetic characteristics. The values of apparent volume of distribution in the second 
compartment were 2.39 and 2.32 L/kg after i.v. and oral administration, respectively. 
 
The elimination half-life calculated after i.v. administration was 9.99 hours. The elimination half-life of 
glyphosate increased by 44% (to 14.38 hr) after oral administration compared to the i.v. administration.  
 
Although this study was not conducted according the guideline requirement for a metabolism study 

(OPPTS 870.7485; OECD 417), it is considered acceptable and classified as appropriate for qualitative 

use for hazard characterization of glyphosate.  
 
Compliance: Signed and dated GLP, Quality Assurance, and Data Confidentiality statements were not 
provided since this was a published journal article.  
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I. MATERIALS AND METHODS 
 
A. Materials 
 

Test material: Glyphosate  

Purity: 95% a.i. 

Lot/Batch #: Not provided  

CAS #:  107-83-6 

Vehicle: Corn oil (oral) or glycerol formal (i.v.) 

Positive control: None 

Preparation of 

dosing solutions: 

Volume of 0.5 ml corn oil/rat (oral) or 0.1 ml glycerol formal (i.v.) 

Test species: Rat 

Strain: Male Wistar  

Age at start: Not provided  

Weight at start: 200-210 g 

Source: Charles River Inc, Margate, Kent, UK 

Housing: Polycarbonate cage  

Diet: A04 rodent diet, Panlab SL was provided ad libitum 

Water: ad libitum 

Environmental 

conditions: 

Temperature: 

Humidity: 

Air changes: 

Photoperiod: 

22±2°C 

50±10% 

Not stated 

12 hours dark/12 hours light 

Acclimation: Not provided  

 
B. Study Methods: 
 
1. Study experimentation dates - Start: NA End: NA 

 
2. Group Arrangements - Animals were assigned to the test groups noted in Table 1. The study did not 
mention that the animals were randomly assigned to the test groups.  
 
Table 1: Dosing groups for pharmacokinetic studies for glyphosate  

Test Group Dose (mg/kg bw) Number Time of Sac (n=8 at each time) in HR 

Oral (Gavage) 400 80♂ 0.25, 0.5, 1, 2, 4, 6, 8, 10, 12, and 24 hr 

Intravenously 100 80♂ 0.25, 0.5, 1, 2, 4, 6, 8, 10, 12, and 24 hr 

 
3. Dosing and sample collection – Eighty male rats were dosed orally via gavage and while the other 80 
male rats received glyphosate intravenously via a single injection of 100 mg/kg bw into the lateral tail 
vein (in 0.1 ml glycerol formal/rat). Animals dosed orally were fasted for 12 hours prior to dosing.  At 
each time point after dosing, 8 animals per group were sacrificed by cervical dislocation and then 
exsanguinated. Blood samples were withdrawn and collected in heparin tubes.   
 
a. Pharmacokinetic studies – The plasma concentration of test material (glyphosate or AMPA) were 
measured by high performance liquid chromatography. Fluorescence agent 9-
fluorenylmethylchloroformate (FMOC-Cl) was used as derivatizing agent to measure plasma 
concentrations of glyphosate and AMPA. The mean plasma concentration versus time data were 
sequentially fitted to 1, 2- and multiple-compartment models, using the computer program WinNonlin. 
The 2-compartment model was the best fit for both routes of exposure and was used to establish 
toxicokinetic characteristics. Plasma curves of glyphosate after single i.v. and oral administration and of 
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AMPA after single oral administration of glyphosate were fitted to equations. Absorption half-life, 
distribution rate constants for transfer of the test material from the central to the peripheral compartment 
and from peripheral to the central compartment, and the elimination rate constant were calculated by 
using the standard equations described by Wagner (1975, 1976). Area under the curve (AUC), total 
plasma clearance (CL), mean residence time (MRT), volume of distribution in the central and secondary 
compartments (V1 and V1, respectively), volume of distribution at steady state (Vss), maximum plasma 
concentration (Cmax), and time at which Cmax was achieved (Tmax) was determined by the study author. 
 
4. Statistics – Mean plasma concentrations were calculated by the study author for use for 1-, 2- and 
multiple-compartment modeling, however, this data and the standard deviations were not presented.  No 
other statistical analyses were performed. 
 
 

II. RESULTS 
 
A. Pharmacokinetic Studies 
 
1. Absorption – After i.v. administration, a rapid distribution phase (T1/2α = 0.35 hr) and a slower 
elimination phase (T1/2β = 9.99 hr) were observed. The volume of distribution at steady state (Vss) was 
2.99 L/kg and the plasma clearance (CL) value was 0.995 L/kg h.  
 
After oral administration of glyphosate, the absorption was slow (T1/2 α= 2.29 hr). Bioavailability of 
glyphosate after oral administration of 400 mg/kg bw was 23.21%. The maximum concentration of 
glyphosate (Cmax = 4.62 μg/mL) was estimated 5.16 hour after oral administration. Glyphosate was 
distributed more slowly after oral than i.v. dosing (distribution half-lives, T1/2α = 4.17 and 0.345 hr, 
respectively).  
 
Table 2: Plasma kinetic parameters after administration of glyphosate 

Group Tmax (h) Cmax 

(μg/mL) 

AUC(μg 

h/mL) 

T1/2α (h) Clearance 

(L/kg h) 

Vss  

(L/kg-1) 

Absolute  

bioavailability  

Glyphosate 

100 mg/kg IV  - 166.22 100.24 9.99 0.995 2.99  

400 mg/kg oral  5.16 4.62 93.26 14.38 0.995 - 23.21% 

AMPA 

400 mg/kg oral  2.42 0.416 6.05 15.08 - -  

a Data obtained from page 93 of the study report. 

Tmax  Time to maximum plasma concentration. 

Cmax Maximum plasma concentration. 

AUC Area under plasma concentration-time curve. 

T1/2 Half-life plasma elimination 

Vss Volume of distribution at steady-state 

 
3. Tissue distribution – Tissue distribution studies were not conducted.  
 
4. Excretion – Excretion was determined based on clearance of glyphosate or AMPA from the plasma. 
The excretion of glyphosate was slower after oral administration compared to i.v. dosing (T1/2α = 14.38 hr 
vs. T1/2β= 9.99 hr).  
 
B. Metabolite characterization studies – AMPA was identified as the principal metabolite after oral 
administration of glyphosate to rats.  The AUC for AMPA and AUC for glyphosate were used to 
calculate the fraction of glyphosate metabolized to AMPA. This fraction was calculated to be 6.49% of 
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the parent compound concentration in the plasma. Plasma concentration of AMPA (0.416 ug/ml) peaked 
at 2.42 hr after oral administration of glyphosate. The elimination half-life of AMPA was 15.08 hours.  

 
III. DISCUSSION 

 
A. Investigators’ conclusions – “The present paper is the first to report in rats the plasma disposition of 
glyphosate using a selective HPLC analytical method to determine the levels of glyphosate and its 
metabolite AMPA in biological fluids in order to evaluate its pharmacokinetics. The validation 
parameters used show that the method is reliable and sensitive and allow an adequate characterization of 
the disposition of glyphosate in rats. In the study reported here, the kinetics of glyphosate after a single 
i.v. (100 mg/kg) and oral (400 mg/kg bw) administration were determined in rats as well as disposition of 
AMPA after oral administration of glyphosate were best described by use of two-compartment open 
model. Disappearance of glyphosate from plasma was characterized by an initial rapid distribution phase 
followed by a slower elimination phase.  
 
After i.v. administration of 100 mg/kg, the distribution phase of glyphosate was fast (T1/2 = 0.345 hr) and 
with a high value of volume of distribution at steady state (Vss = 2.99 L/kg) which indicate that 
glyphosate is extensively distributed in extravascular tissues. The values of apparent volume of 
distribution in the second compartment (2.39 and 2.32 L/kg after i.v. and oral administration) also 
indicate that glyphosate easily penetrated all tissues, in agreement with data reported for Brewster et al. 
(1991). The elimination half-life calculated after i.v. administration was 9.99 h. The elimination half-life 
of glyphosate increased by 44% (to 14.38) after oral administration. This suggests that in rats the plasma 
disposition of glyphosate after oral administration is conditioned by the absorption process.  
 
Glyphosate was slowly and poorly absorbed through the gastrointestinal tract in rats as reflected by an 
absorption half-life of 2.29 h, a maximal plasma concentration of 4.62 μg/ml and Tmax of 5.16 hr after oral 
dose of 400 mg/kg. This Tmax is comparable to previous studies using [14C]-glyphosate, where glyphosate-
derived radioactivity appeared to reach maximal tissue concentrations at 6.3 h after oral administration 
(Brewster et al. 1991). The oral bioavailability of glyphosate was 23.21% in rats, which was lower to 
those of other studies in which [14C]-glyphosate administered at the oral dose of 10 mg/kg and 
approximately 30-36% of the dose was absorbed (Ridley and Mirley, 1988; Howe et al., 1988; Brewster 
et al. 1991). However, this result was close to the NTP study (NTP, 1992) which showed that 
approximately 19-23% of the administered 1000 mg/kg dose was absorbed as determined by urinary 
excretion data. Colvin and Millar (1973) also previously reported a poor oral absorption of 14C-labelled 
glyphosate. When a single oral dose of glyphosate (6-9 mg/kg) was administered to New Zealand white 
rabbits, an 80% of the material appeared in the feces (Colvin and Millar, 1973). The low bioavailability of 
glyphosate may be caused by biliary excretion or glyphosate degradation at the site of absorption.  
 
Glyphosate is poorly metabolized in rats. AMPA is the main metabolite in rats. The rate of elimination of 
AMPA (T1/2 = 15.08h) after oral glyphosate administration was similar to that of glyphosate (T1/2 = 14.38). 
The metabolite represented 6.49% of the parent drug plasma concentrations. A similar metabolic 
characterization was previously indicated by Brewster et al. (1991).” 
 
B: Reviewer comments – This was a time-course toxicokinetics study in which the objective was to 
obtain the basic kinetic parameters of glyphosate and its metabolite AMPA in Wistar rats following oral 
and i.v. dosing. The kinetics of glyphosate after either oral or i.v. dosing was best described by a two-
compartment model. The value and significance of these parameters are summarized below:  
 
Absorption: The absorption half-life was calculated to be 2.29 hours while the maximal plasma 
concentration was determined to be 4.64 μg/ml and time to maximal plasma concentration was 
determined to be 5.16 hour after the oral administration of glyphosate. These parameters indicated a slow 
and poor absorption of glyphosate after oral administration  
 
Distribution: The oral bioavailability fraction of glyphosate was 23.21% in rats. This result was close to 
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the NTP study (NTP, 1992) which showed that approximately 19-23% of the administered 1000 mg/kg 
dose was absorbed as determined by urinary excretion data. After i.v. administration of 100 mg/kg, the 
distribution phase of glyphosate was fast (T1/2α = 0.345 hr) and with a high value of volume of distribution 
at steady state (Vss = 2.99 L/kg) which indicated that glyphosate was extensively distributed in 
extravascular tissues. The values of apparent volume of distribution in the second compartment were 2.39 
and 2.32 L/kg after i.v. and oral administration, respectively. 
 
Metabolism: Glyphosate was poorly metabolized in rats. AMPA is the main metabolite which represented 
6.49% of the parent plasma concentrations. The rate of elimination of AMPA (T1/2 = 15.08 hr) after oral 
glyphosate administration was similar to that of glyphosate (T1/2 = 14.38 hr).  
 
Elimination:  The elimination half-life of glyphosate after i.v. and oral administration was 9.99 h and 
14.38 h, respectively. Oral administration of glyphosate resulted in 44% increase in the elimination half 
life compared to that of intravenous. After oral administration, the extended absorption of glyphosate 
delayed clearance from plasma relative to an IV dose.  
 
This study is considered acceptable and classified as appropriate for qualitative use for hazard 

characterization of glyphosate. It is recognized that raw data was not provided in the study report; 

however, this report provided a relatively comprehensive understanding of the conditions under which the 

study was conducted and of the data generated. In addition, the effects noted in this study (e.g. 

bioavailability fraction, characteristics of ADME of glyphosate) are aligned throughout the glyphosate 

toxicology database (e.g. other metabolism studies show similar metabolism of glyphosate in rats). 
 
C. Study deficiencies: 
 

The following is a list of deficiencies according to OPPTS 870.7480; OECD 417 test guidelines.  
 
1. Age of animals at the start of the study was not provided 
2. Radiolabelled test substance using 14C were not used for all components of this study including the 
metabolite identification. Although adequate toxicokinetic data are available on testing this compound 
using radiolabel 14C, the analytical specificity and sensitivity of the method used (fluorescence detection) 
should be discussed in this paper compared to radiolabelled detection. In addition, the reason for choosing 
this method of detecting the compound in the plasma was not provided in the study report.  
3. Two doses should have been used from ONE route of exposure since this information would aid in the 
dose response assessment of ADME characterization of the test substance. Although this was a time-
course study in which the purpose was to obtain estimates of basic toxicokinetic parameters (e.g. Cmax, 
Tmax, half-life, AUC) for the test substance. The use of the second dose would have allowed 
characterization of substance bioavailability at different dose level or the effect of dose on clearance (e.g. 
to clarify whether clearance is saturated in a dose-dependent fashion).  
4. When one dose level is used (per route of exposure), a rationale is required, as per the EPA and OECD 
test guidelines to explain why a second dose level was not included in the study design. Such rationale 
was not provided in the study report.  
5. The study report did not specify whether a randomization process was used to select the animals for the 
two different exposure groups and during the time-course component of the study.  
 
These deficiencies are not expected to impact the regulatory outcome of this study. 
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 Reviewer # 1912 Date November 1, 2012 

_______________ 
 
Study Type: Metabolism – Rat; OPPTS 870.7485 (Tier I & Tier II); OECD 417 (5.1.1/2). 
 
Test Material (purity): Glyphosate (98.6% a.i.) 
 
Synonyms: Glyphosate, technical grade (MON0573); Glycine, N-(phosphonomethyl); N-
(phosphonomethyl)-glycine Round up® (MON 2139). 
 

Citation: NTP Technical Report on Toxicity Studies of Glyphosate Administered in Dosed Feed to 
F344/N Rats and B6C3F1 Mice.  Laboratory name: College of Pharmacy, University of Arizona, 

Tucson, AZ. Laboratory report number: Glyphosate, NTP Toxicity Report Number 16.  NIH Publication 

92-3135.  Study report date: July 1992. 
 
Sponsor: N/A 
 
MRID: N/A 
 
Executive Summary: In a metabolism study, 14C-glyphosate (98.6% a.i.) was administered to 3-10 
F344/N rats/group in single oral gavage doses of 5.6 or 56 mg/kg bw in distilled water,, in single 
intravenous or intraperitoneal doses of 5.6 mg/kg bw, or in a single oral dose of 5.6 mg/kg bw in animals 
pretreated with a 0.5 or 10 ppm dilution of Round Up® (MON 2139) in their drinking water.  
 
A large percent of the administered dose (AD) was excreted in the feces following single low or high oral 

doses. Urinary excretion of the radioactivity was lower compared to the fecal excretion and accounted for 

a maximum of 35% of total administered radioactivity.  

 

Peak blood radioactivity levels were reached within 1st and 2nd hours of oral administration for the low 

and high dose groups, respectively. The peak blood radioactivity level was about 0.20% of the AD for the 

low oral dose and about 0.70% of the AD for the high oral dose. The 10-fold increase in the oral dose 

resulted in a 35 fold increase in the peak blood concentrations. The blood radioactivity versus time plot fit 

a two-compartment model with a rapid distribution phase of 30 minutes and slower elimination phase of 

13 hours. Blood radioactivity levels declined rapidly following an intravenous dose of 5.6 mg/kg such 

that within 6 hours of dosing, over 90% of radioactivity was recovered in the urine.  

 

Most of the radioactivity levels in the tissues were recovered in the gastrointestinal (GI) tract (mostly in 

the small intestine) up to the 12 hour time point following single oral administration of the low and high 

doses. Radioactivity was also detected were liver, kidney, skin and blood, but in comparably small 

amounts compared to the small and large intestines (0.1-0.7% of AD in these tissues and at different time-

points). Overall, the tissue radioactive residues decreased from 12% of total radioactivity to less than 1% 

within 24 hours. Comparison of the pattern of elimination following i.v. and oral administration of 14C-

glyphosate also supported the conclusion that the compound is incompletely absorbed.  

 

Although this study was not conducted according the guideline requirement for a metabolism study 

(OPPTS 870.7485; OECD 417), it is considered acceptable and classified as appropriate for qualitative 

use for hazard characterization of glyphosate.  
 

 
Compliance: Signed and dated GLP, Quality Assurance, and Data Confidentiality statements were not 

provided. However, this study was peer-reviewed by NTP internally. The NTP peer-review panel 
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determined that the design and conditions of this study was appropriate and ensured that the toxicity study 

report presented the experimental results and conclusions thoroughly and clearly.  
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I. MATERIALS AND METHODS 
 
A. Materials 
 

Radiolabelled Test material: 14C-glyphosate [N-(phosphono-14C-methyl)-glycine] 

Radiolabelled Purity: 99% 

Test material Glyphosate 

Purity 98.6% 

Structure: 

 

CAS #:  107-83-6 

Stability: 3 weeks (stored in the dark, at room temperature) 

Vehicle: Deionized, distilled water 

Positive control: None 

Test species: Rat 

Strain: F344/N 

Age at start: Not provided  

Weight at start: 170-280 g 

Source: Harlan-Sprague-Dawley (Indianapolis, IN) 

Housing: Individually in metabolic cages   

Diet: Wayne Lab Blox rat chow was provided ad libitum 

Water: Deionized water was provide ad libitum 

Environmental conditions: Temperature: 

Humidity: 

Air changes: 

Photoperiod: 

Not provided 

Not provided 

Not provided 

Not provided 

Acclimation: Not provided  

 
B. Study Methods: 
 
1. Study experimentation dates - Start: November 1987 End: November 1987 

 
2. Group Arrangements - Animals were assigned to the test groups noted in Table 1. The study did not 
mention that the animals were randomly assigned to the test groups.  
 
Table 1: Dosing groups for pharmacokinetic studies for glyphosate  

Test Group Dose (mg/kg bw) Number Time of Sacrifice Post-dose  

Oral (Gavage)  5.6 mg/kg 3-10 ♂ 3, 6,12, 24, 48, 72, 96hr 

Oral (Gavage) 56 mg/kg 3-10 ♂ 24, 48, 72hr 

Intravenously 5.6 mg/kg 3-10 ♂ 1,2, 3, 6, 12, 24 and 48 hr  

Intraperitoneally 5.6 mg/kg 3-10 ♂ Not specified  

Oral (gavage) - E 5.6 mg/kg 3-10 ♂ 3, 6,12, 24, 48, 72, 96hr 

Oral (gavage) - R 5.6 mg/kg 3-10 ♂ Day 16 after RoundupTM  exposure 

Oral (gavage) - R 5.6 mg/kg 3-10 ♂ Day 1 before Roundup exposure 

E = elimination studies  
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R = studies with Roundup  

 
3. Dosing and sample collection – Male F344/N rats were fasted overnight prior to receiving a single 
gavage dose of 14C-glyphosate in deionized, distilled water at levels of either 5.6 or 56 mg/kg bw. Urine 
and feces were collected at 24, 48, and 72 hours post treatment. One hundred μl of urine was mixed with 
20 ml of Betaphase scintillation cocktail and analyzed for 14C using a scintillation counter. Feces were 
weighed and mixed in 15 ml of 0.5 M NaOH for 24 hrs before homogenization. Aliquots of fecal 
homogenate were oxidized and then analyzed for 14C.  
 
At termination, aliquots of brain, heart, lung, liver, kidney, spleen, testes, muscle, skin, fat, small and 
large intestine, stomach, and blood were collected. The samples were weighed, oxidized, and analyzed for 
14C as described above; the contents of the small and large intestines and the stomach were analyzed 
separately for radioactivity. The resulting values were combined and added to the last fecal time point.  
 
Additional groups of rats were given a single dose of glyphosate at a level of 5.6 mg/kg intravenously via 
the tail vein (dose volume 1.0 ml/kg), intraperitoneally, or orally to study the elimination of glyphosate. 
Urine and feces were collected analyzed for radioactivity over a 24 hour period.  
 
Additional groups of rats were pretreated with Roundup® at 0.5 or 10 ppm in drinking water. For 16 days 
to determine the effect of the surfactants and inert ingredients on glyphosate absorption. The rats received 
a single oral dose of 14C-glyphosate at 5.6 mg/kg, either on day one (prior to treatment with Roundup®) 
or on day 16 (when treatment with Roundup® was ceased).  
 
Blood samples were obtained by cardiac puncture from rats given oral doses of glyphosate at 5.6 mg/kg 
or 56 mg/kg to determine the effect of dose on the absorption of glyphosate from the gastrointestinal (GI) 
tract. The samples were analyzed for radioactivity according to above described procedures. 
 
4. Statistics – Statistical analyses were not conducted other than means and standard deviations.  
 

II. RESULTS 
 

1. Absorption and Excretion – A summary of percent radioactivity recovered in urine or feces is given 
in Table 2.  
 
The peak blood radioactivity levels were reached at 1 and 2 hours for the 5.6 and 56 mg/kg oral dose 
groups, respectively. The peak radioactivity level reached up to 0.70% of the administered dose in the 
high dose group while this value was 0.20% of the administered dose in the low dose group (Figure 1 in 
the study report). Radioactivity levels in the blood rapidly declined following the intravenous dose of 5.6 
mg/kg.   
 
For both oral dose groups, about 35% of the radioactivity was recovered in the urine while 50-70% of 
radioactivity was recovered in the feces. At 72 hours, the 5.6mg/kg group had excreted 19% of AD 
in urine and 74% of AD in feces while the 56 mg/kg group had excreted 34% of the AD in urine 
and 58% of the AD in feces. These data (large percent of radioactivity recovered in the feces compared 
to urine) suggested a poor absorption in both low and high dose groups. 
 
For the group exposed to the intravenous dose of 5.6 mg/kg, 90% of the radioactivity was eliminated 
through the urine in the first 6 hours indicating that excretion was fast and systemic exposure was 
minimal.  
 
The study author stated that the apparent decrease in cumulative percentage eliminated in urine after the 
5.6 mg/kg oral dose was probably due to inter-individual variation, and variances (from 10 to 3) in the 
number of animals per time point.  
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Data was not provided for the rats that were exposed to Roundup® (the isopropylamine salt of glyphosate 
and surfactants) in drinking water at concentrations of 0.5 to 10 ppm for 9 to 16 days. However, the study 
stated that no difference in elimination of an oral dose of 5.6 mg/kg of 14C-glyphosate was noted 
following any of these exposures compared with the elimination of a similar dose a day prior to beginning 
administration with Roundup®.  
 
Table 2: Cumulative Percentage of Oral or I.V. Dose of Glyphosate in Urine or Fecesa 

Time (hours) Oral (5.6 mg/kg) Oral (56 mg/kg) I.V. (5.6 mg/kg) 

 Urine Feces Urine Feces Urine Feces 

6 10 ± 5 7  ± 11   90 ± 7 0.3  ± 0.2 

12 31 ± 10 28 ± 10   95 ± 9 0.5 ± 0.5 

24 26  ± 14 55  ± 13 28 ± 10 47 ± 12 98 ± 11 3 ± 2 

48 18 ± 2 71 ± 8 33 ± 12 57  ± 15   

72 19 ± 2 74 ± 5 34 ± 12 58  ± 15   

a Data obtained from page 18 of the study report. 

N = 3-10  

 
3. Tissue distribution – The tissue distribution of radioactivity of the 5.6 mg/kg dose is summarized in 
Table 3.  
 
Most of the radioactivity in the tissues was detected in the gastrointestinal tract (mostly the small 
intestine) up to the 12 hour time point. Radioactivity was also detected in liver, kidneys, skin, and blood 
to a much lesser extent when compared to the GI tract.  
 
The blood radioactivity levels versus time plot fit into a 2-compartment model with an alpha (distribution) 
phase of about 0.5 hour and a beta (elimination) phase of 13 hours.  
 
Table 3: Percent of Dose in Tissues Following Oral administration of glyphosate at 5.6 mg/kga 

Tissues Time (hr) 

 3b 6b 12b 24c 96c 

Small intestine 7.72 ± 1.74 10.20 ± 5.49 4.12 ± 2.25 0.48 ± 0.51 0.03 ± 0.01 

Large Intestine 1.21 ± 1.07 0.51 ± 0.01 0.46 ± 0.28 0.17 ± 0.17 0.01 ± 0.00 

Liver 0.10 ± 0.00 0.07 ± 0.04 0.11 ± 0.01 0.14 ± 0.08 0.05 ± 0.05 

Kidney 0.36 ± 0.19 0.48 ± 0.42 0.31 ± 0.06 0.10 ± 0.07 ND 

Skin 0.70 ± 0.45 0.18 ± 0.25 0.21 ± 0.12 NDd ND 

Blood  0.28 ± 0.01 0.18 ± 0.06 0.31 ± 0.10 0.03 ± 0.06 ND 

Tissue Total 12.00 ± 0.33 11.67 ± 6.29 5.54 ± 2.35 0.89 ± 0.84 0.10 ± 0.06 

a Data obtained from page 18 of the study report. 

b N = 2 rats  

c N = 3 rats  

d ND notes that values were not determined as the amount of radioactivity in the samples below the level of accurate analytical measurement 

(<100dpm)   

 
 
 
 

 
III. DISCUSSION 

 
A. Investigators’ conclusions – “Disposition studies showed that after a dose of glyphosate at either 5.6 
or 56 mg/kg, over 70% of the administered dose was eliminated within 24 hours. Tissue distribution data 
indicate most of the radioactivity was in the gastrointestinal tract following oral administration, indicating 
the compound may not be completely absorbed. Comparison of the pattern of elimination following i.v. 
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and oral administration of [14C]-glyphosate also supports the conclusion that the compound is 
incompletely absorbed. Radioactivity is eliminated primarily in feces after oral administration and 
primarily in urine following i.v. administration. If the usual assumption is made that i.v. administration 
represents the fate of a completely absorbed dose, the about 30% of the 5.6 mg/kg oral dose of glyphosate 
was absorbed; there is some evidence that a relatively higher percentage of the 56 mg/kg dose was 
absorbed. The 10-fold increase in dose resulted in a 30-fold increase in peak blood concentration. There 
also was a trend toward a higher percentage of the 56 mg/kg dose being eliminated in urine, but the 
differences were not statistically significant. Perhaps there is some interaction between glyphosate and the 
stomach/intestinal contents that binds a relatively larger percentage of the low dose, making it less 
available for absorption.” 
 
B: Reviewer comments – The objectives of this study were to obtain basic data on metabolism of 
glyphosate in F344/N rats following oral and i.v. dosing.  
 
Absorption: The high percent (58-74% of AD) of radioactivity levels in the feces suggested a poor 
absorption of glyphosate following single low (5.6 mg/kg) or high (56 mg/kg) oral doses in rats. The peak 
blood radioactivity levels were reached within the first 2 hours of oral administration of the low or high 
dose. The peak radioactivity level reached up to 0.70% of the AD in the high dose group while this value 
was 0.20% of the AD in the low dose group, 2 and 1 hours post-dosing respectively. The internal 
concentration of the high dose would be 0.70% x 56 mg/kg =  0.392 mg/kg and the internal concentration 
of the low dose would be 0.20% x 5.6 mg/kg =  0.0112 mg/kg. So a 10-fold increase in dose resulted in a 
35-fold (0.392 mg/kg / 0.0112 mg/kg) increase in peak blood concentration (not 30-fold as the study 
author stated in the report).  A ratio of 3.5:1 increase in blood concentrations of a compound compared to 
oral doses would indicate saturation of excretory pathways as the organisms could not eliminate the test 
compound as fast as the low dose.    
 
Distribution: The highest radioactive tissue residues were detected in the GI tract. This finding was 
consistent with a large fecal excretion of the administered radioactivity and the study report did not 
discern whether the radioactive residues were in this tissue or associated with the fecal matter that was 
still retained in the intestines. Other organs where radioactivity was detected were liver, kidney, skin, and 
blood. The study reported (although the data was not shown) that the blood radioactivity versus the time 
plot fit a two-compartment model with a rapid distribution phase of 30 minutes and slower elimination 
phase of 13 hours.  
 
Elimination: Following oral administration of 14C-glyphosate, elimination was similar in the low and high 
dose groups although a higher percentage (58-74%) of radioactivity excreted through the feces and a 
lower portion (~ 35%) excreted through the urine. The fecal excretion peaked towards the end of the 
measurement (72 hour time point) for both dose groups. The urinary excretion of the radioactivity 
plateaued at 12 hours in the low dose group and at 72 hours in the high dose groups. Following the 
intravenous administration of a low dose (5.6 mg/kg) of 14C-glyphosate, the elimination was rapid (90% 
excreted within 6 hours) and occurred primarily through the urine.  
 
This study is considered acceptable and classified as appropriate for qualitative use for hazard 

characterization of glyphosate. It is recognized that raw data was not provided in the study report; 

however, this report provided a sufficient understanding of the conditions under which the study was 

conducted and of the data generated. In addition, the effects noted in this study (e.g. characteristics of 

ADME of glyphosate) are aligned with other lines of evidence throughout the glyphosate toxicology 

database (e.g. other metabolism studies show similar metabolic profile for glyphosate in rats). 

 

C. Study deficiencies: 

 

The following is a list of deficiencies according to OPPTS 870.7480; OECD 417 test guidelines.  
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1. The exact number of rats per group or per time point used was not specified. 
2. Environmental conditions (such as temperature, humidity levels, etc) were not provided for this study.  
3. Age of animals at the start of the study was not provided  
4. Acclimation period for the animals was not provided.  
5. The study report did not state whether animals were randomly assigned to the test groups.  
6. The data/results of group of animals that were exposed to glyphosate intraperitoneally were not 
discussed in the study report although discussed as part of design/materials and methods.  
7. The data/results for tissue distribution in the high dose oral gavage group were not presented. 
 
These deficiencies are not expected to impact the regulatory interpretation of this study. 
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Note To/Note au: Toxicology File  

From/De: Haris Gisavi 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen/Review of Open Literature Studies  
 
 

Study Title: Glyphosate impairs male offspring reproductive development by disrupting 

gonadotropin expression.  

Summary: In this study, glyphosate formulation (commercially available, called Roundup Transorb) was 

administered to 12 pregnant female Wistar rats at a dose level of 50 mg/kg bw from GD 18 to PND5. On 

PND60, the male offspring from these females were assessed for various reproduction parameters. Theses 

parameters included sexual partner preference, sexual behaviour, hormone measurements, mRNA 

expression of hormones, protein expression of the hormones, sperm evaluation, histology and 

morphometry of seminiferous epithelium, organ weights, and body weight (also tested on PND21, PND 

30, PND40). The males from treated dams spent more time in contact with females than control animals.  

An increase in the latency to first, latency to first intromission and latency to mount after first ejaculation 

was noted in treated males compared to controls. Statistically significant increased testosterone and 

estradiol serum concentrations were noted in the treated animals compared to controls. Increased sperm 

production was noted in the treated animals compared to controls. An increase in epithelial height and a 

reduction in luminal diameter without changes in the tubular diameter were noted in the treated animals 

compared to controls.  

Limitations:  

- The test substance was a glyphosate based commercial formulation. The percent active ingredient 

was not indicated.  Other components of the formulation were not identified besides the 

glyphosate and isopropylamine salt of glyphosate. The remaining components were identified as 

‘inert’ ingredients.  

- One dose group was used compared to at least three dose groups that are generally used in the 

guideline studies.  

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011) and the PMRA document (PMRA# 2158384). The major 

limitations as discussed above were not using the active ingredient as the test substance and inadequate 

number of dose levels. This study is categorized as ‘invalid’ (inappropriate for quantitative or qualitative 

use in risk assessment because it is of insufficient quality and lacks scientific defensibility).   

Reference: Romano, M.A. (2012). Glyphosate impairs male offspring reproductive development by disrupting 

gonadotropin expression. Arch. Toxicol. 86:663-673 
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Study Title: Vitamin C and E reverse effect of herbicide-induced toxicity on human epidermal cells 

HaCaT: a biochemometric approach 
 

Summary: In this in vitro study, human keratinocytes cell line HaCaT was used to study cytotoxicity of 

glyphosate alone or included in Roundup 3 plus® formulation and the effects of Vitamin C and Vitamin 

E in the protection against cytotoxicity (if any). The cell cultures were incubated overnight in increasing 

concentrations of glyphosate or Roundup (0-25mM) and/or Vitamin E or C. Various combinations of 

glyphosate or roundup with various concentrations of Vitamin E and/or C were tested in different 

incubation periods. Cytotoxicity was measured thereafter and the inhibition concentration 50% (IC50) was 

determined. The preliminary IC50 values of glyphosate alone and roundup on the cell cultures tested were 

22mM and 19.5 mM. According to this result, the authors stated that the formulation is more toxic 

compared to the active ingredient. Optimal values for vitamin C and vitamin E were calculated from the 

results of this study that were needed to modulate the toxic effect of the glyphosate formulation. The 

study authors concluded that glyphosate based formulations can be responsible for oxidative damage to 

human epidermal cells and antioxidant compounds can decrease this effect.  

 

Limitations:  

 

- The percent active ingredient (glyphosate) was not indicated.  The components comprising the 

glyphosate formulation used as the test substance were not provided.  

- Inadequate description of the data in the results section as the IC50 values could not be obtained 

for glyphosate alone (the active ingredient) before the addition of Vitamin C or E.  

- The challenge of extrapolating from the results of this (in vitro) study to the complex biology of 

whole animals.  

 

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011) and the PMRA document (PMRA# 2158384). The major 

limitation as discussed above was not providing the purity level of the active ingredient. This study is 

categorized as ‘invalid’. 

 
Reference: Nicod, Laurence, et al. (2005). Vitamins C and E reverse effect of herbicide-induced toxicity on human 

epidermal cells HaCaT: a biochemometric approach. International Journal of Pharmaceutics 288: 219-226 
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Study Title: Glyphosate-based pesticides affect cell cycle regulation  

 

Summary: In this in vitro study, fertilized sea urchin eggs and the embryos were incubated with fresh 

seawater (control) or five different glyphosate formulations. The results showed that the formulations 

impeded the cell division process in a dose dependent manner, ranging from a delay in the time of the cell 

division up to an inhibition of the process. The effects of formulations on cell cycle regulation were 

compared with their glyphosate content. The study authors calculated a threshold adverse dose of 

glyphosate sufficient to provoke dysfunction of at least one cell was equal to 10 μM when present in the 

formulations tested. However, the purity of glyphosate in these formulations was not given. The study 

authors stated that these formulations contain glyphosate at a concentration of 40mM which is 500 to 

4000 times higher concentration that the threshold adverse concentration towards the cell cycle estimated 

by the data of this study. 

 

Limitations:  

 

- The test substances were glyphosate based commercial formulation. The percent active ingredient 

was not indicated.  Other components of the formulation were not identified besides glyphosate. 

- The challenge of extrapolating from the results of this (in vitro) study to the complex biology of 

whole animals.  

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011) and the PMRA document (PMRA# 2158384). The major 

limitation as discussed above was not using the active ingredient as the test material. This study is 

categorized as ‘invalid’. 

 
Reference: Marc, Julie, et al (2004). Glyphosate-based pesticides affect cell cycle regulation. Biology of the Cell 96: 

245-249.  
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Study Title: A glyphosate-based herbicide induces necrosis and apoptosis in mature rat testicular 

cells in vitro, and testosterone decrease at lower levels. 
 

Summary: In this in vitro study, glyphosate and Roundup were tested on male rat testicular cells from 1 to 

10000 ppm. Roundup and glyphosate caused a reduction in testosterone by 35% in the Leydig cells at 

1ppm, but at concentrations higher, the difference between control and treated cells were comparable.  At 

concentrations 75 and 100 ppm, the testosterone levels were increased compared to controls. Roundup 

resulted in necrosis and apoptosis in Leydig cells, germ cells and Sertoli /germ cells co-cultures starting 

from 0.1% dilution (1000 ppm). Glyphosate resulted in necrosis of Sertoli and germ cells mixtures and in 

isolated germ cells starting at 5000 ppm.  

 

Limitations:  

 

- Purity of active ingredient was not provided in the paper  

- The components of the formulation were not characterized in this study  

- The challenge of extrapolating from the results of this (in vitro) study to the complex biology of 

whole animals.  

- The study report did not discuss whether the tested concentrations of glyphosate would produce 

cytotoxicity and impact the results of this study 

 

Conclusion: This study showed that the glyphosate formulation (roundup) or glyphosate (at unknown 

purity level) increased adenylate kinase activity (a biomarker of cell damage or necrosis) in the culture 

media. This study is considered ‘invalid’ or of little utility for hazard assessment of glyphosate because of 

limitations noted above.  

 

Flags: Glyphosate resulting in necrosis of Sertoli cells and germ cells starting at 5000 ppm (at unknown 

purity level).  

 
Reference: Chair, E. et al. (2012). Glyphosate-based herbicide induces necrosis and apoptosis in mature rat testicular 

cells in vitro, and testosterone decrease at lower levels. Toxicology in Vitro 26: 269-279.  
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Study Title:  Placental Passage of Benzoic Acid, Caffeine, and Glyphosate in an ex vivo Human 

Perfusion System.  
 

Summary: In this ex vivo study, placentas from uncomplicated pregnancies were used as perfusion models 

in which labelled and unlabelled glyphosate were added and samples were collected before and after 

perfusion. The transfer of glyphosate was restricted throughout perfusion, with a lower permeation rate 

which was speculated to be due to its hydrophilicity.  Overall about 15% glyphosate in maternal 

circulation crossed to the fetal circulation during the study period and in the seven perfusion models 

tested.  

 

Limitations:  

 

- Purity of glyphosate was not given  

- The challenge of extrapolating from the results of this (ex vivo) study to the complex biology of 

whole animals.  

 

Conclusions: This study showed that in the ex vivo environment, glyphosate could cross a placental 

membrane and reach fetal circulation at a lower fraction of the concentration available at maternal 

circulation. However, this study is considered ‘invalid’ or of little utility for hazard assessment of 

glyphosate because of limitations noted above. 

 

Flag: Around 15% of the glyphosate in maternal circulation crossed to the fetal circulation in perfusion 

models tested in this study 
 

Reference: Mose, Tina et al. (2008). Placental passage of Benzoic acid, Caffeine, and Glyphosate in an ex vivo 

human perfusion system. Journal of Toxicology and Environmental Health, Part A, 71: 984:991.  
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Study Title: Alteration of estrogen-regulated gene expression in human cells induced by agricultural 

and horticultural herbicide glyphosate.  
 

Summary: In this in vitro study, DNA microarray analysis was used to study the effects of glyphosate to 

alter the expression of a variety of genes in human cells. Real time PCR was used to corroborate the 

altered states of expression of these genes. Three genes HIF1, CXCL12 and EGR1 as determined by DNA 

microarray analysis and quantitative real time PCR were dysregulated by glyphosate exposure. The 

potential gene regulation effects included initiation of apoptosis in cells of cerebral and myocardial 

tissues, increase angiogenesis and other possible effects listed in the study report. Overall, the exposure of 

glyphosate combined with estrogen resulted in increased dysregulation of the three genes (HIF1, CXCL12 

and EGR1) compared to glyphosate or estrogen alone.  

 

Limitations:  

 

- The cell lines used were not adequately characterized.  

- The challenge of extrapolating from the results of this (in vitro) study to the complex biology of 

whole animals.  

- The purity of glyphosate was not provided.  

- The concentration of glyphosate used was ambiguous and difficult to interpret and convert to part 

per million or mg/kg bw.  

 

Conclusions: This study showed that the glyphosate alone or with estrogen increased dysregulation of the 

selected genes. However, this study is considered ‘invalid’ or of little utility for hazard assessment of 

glyphosate because of limitations noted above. 

 

Flags: Glyphosate resulted in dysregulation of genes mainly responsible for initiation of apoptosis in 

various tissue types.  
 

Reference: Hokanson, R, et al. (2007). Alteration of estrogen-regulated gene expression in human cells induced by 

the agricultural and horticultural herbicide glyphosate. Human & Experimental Toxicology. 26: 747-752.  
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Oct 15, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: The oral and intra-tracheal toxicities of Roundup and its components to rats.    

Summary: Toxicity of Roundup and its components, glyphosate and polyoxyethyleneamnine (POEA) 

was examined in Wistar rats after intra-tracheal and oral administration.  Immediate respiratory effects 

were more severe and longer lasting in animals exposed to treatments containing POEA.  Two animals 

treated orally with POEA died within 24 hours.  Mortality was noted across all treatment groups after 

intrat-racheal treatment, with lowest mortality rate noted in the glyphosate treated group.  Glyphosate 

treatment produced transient diarrhea, mild lung hemorrhages, and lung epithelial cell damage, primarily 

post-intratracheal exposure.  The results indicated that POEA containing preparations and POEA 

treatment were more toxic than glyphosate treatment in Wistar rats. 

  

Methods 

Five groups of fasted Wistar rats (250-350g), 8/group, were anesthetized with sodium pentobarbitone (50 

mg/kg ip) and atropine sulphate (50 mg/kg im) and administered intratracheally glyphosate (200 mg/kg), 

POEA (100 mg/kg), mixture of glyphosate (200 mg/kg) and POEA (100mg/kg), Roundup (equivalent to 

200 mg/kg of glyphosate and 100 mg/kg of POEA as 41% w/v glyphosate isopropylamine salt and 18% 

w/v POEA) or saline (control animals) at 1mL/kg bw.  Another five groups of 8 rats/group were treated 

orally, via gavage, with 2000 mg glyphosate/kg , 1000 mg POEA/kg, a mixture of 2000 mg glyphosate/kg 

and 1000 mg POEA/kg, Roundup (2000 mg glyphosate/kg and 1000 mg POEA/kg), or saline at 10mL/kg.  

Animals were observed at 0, 1, 3, 6 and 24 hours after dosing, and then sacrificed via halothane overdose 

for necropsy.  Lung tissues were weighed, graded (normal, mild, moderate or severe) for hemorrhage and 

fixed in formalin for histologic examination.  Tissues were stained with hematoxylin and eosin and were 

analysed for presence of hemorrhage and epithelial cell damage and/or loss with a severity grading. 

Statistical analysis was performed, using Fisher exact test for comparison between the groups (clinical 

signs and lung hemorrhage), and Anova with an LSD test for ratios and means. 

 

Results 

Within the first hour of intratracheal administration of Roundup or its components, death was observed, 

with 50% animals dying in Glyphosate+POEA  group, and 37.5% animals dying in Roundup and POEA 

groups, as noted in Table 1.  Nose bleeds, loud breathing, wheezing and gasping were observed in rats 

exposed Roundup or its constituents, but the observations were transient, with the number of animals 

affected decreasing with time, and no symptoms of toxicity visible by 24 hours post-dosing.  Glyphosate 

intratracheal administration, as compared to POEA administration, caused less toxic symptoms. 

 

Examination of lung hemorrhaging from intratracheally dosed animals, showed 75% of lungs affected in 

the glyphosate+POEA group, however the hemorrhaging was mild (Table 2).  Roundup and POEA 

groups had both 12.5% of moderate hemorrhaging visible.   
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Animals that received Roundup or glyphosate+POEA orally had comparable reactions to intratracheal 

administration.  However, animals given POEA orally were the only ones that showed mortality and had 

highest incidence of nose bleeds and diarrhea, as compared to other treatment groups.   Mortality was 

noted after 24 hours in the rats given POEA orally.  Prior to death, the animals in that group were noted as 

having the highest incidence of diarrhea and nose bleeds that increased with time post-dosing. 

 

Animals treated with POEA orally showed the greatest range of hemorrhaging, with 50% of lung 

affected, including 12.5% of moderate grade and 12.5% of severe grade.  Lung wet weight/body weight in 

the POEA group had large standard deviation; however, there was no raw data available for further 

examination. 

 

Table 1. Signs of toxicity (incidence after 0, 1, 3, 6 and 24 hours per 8-dead animals) after intratracheal 

and oral administration of Roundup and its constituents 

Intratracheal Administration Results 

Symptoms Saline 

(n=8) 

Roundup 

(n=8, 5) 

Glyphosate+POEA 

(n=8, 4) 

Glyphosate 

(n=8, 6) 

POEA 

(n=8, 5) 

Cumulative 

death 

0 0, 3, 3, 3, 3 0, 4, 4, 4, 4 0, 2, 2, 2, 2 0, 3, 3, 3, 3 

Nose bleed 0 8, 2, 2, 0, 0 7, 2, 2, 0, 0 0, 2, 0, 0, 0 4, 3, 1, 0, 0 

Loud 

breathing 

0 5, 2, 2, 0, 0 5, 2, 2, 0, 0 1, 1, 0, 0, 0 4, 1, 1,0, 0 

Wheezing 0 4, 2, 2, 0, 0 4, 2, 1, 0, 0 1, 1, 0, 0, 0 3, 1, 1, 0, 0 

Gasping 0 7, 2, 2, 0, 0 6, 2, 2, 0, 0 3, 2, 0, 0, 0 5, 2, 1, 0, 0 

Oral Administration Results 

Symptoms Saline 

(n=8) 

Roundup 

(n=8) 

Glyphosate+POEA 

(n=8) 

Glyphosate 

(n=8) 

POEA 

(n=8, 6) 

Cumulative 

death 

0 0 0 0 0, 0, 0, 0, 2 

Nose bleed 0 0, 0, 0, 1, 1 0, 0, 0, 0, 1 0 0, 0, 0, 0, 3 

diarrhea 0 0, 0, 0, 5, 7 0, 0, 2, 5, 8 0,0, 0, 2, 0 0, 1, 4, 7, 6 

 

 

 

Table 2.   Gross Lung Hemorrhage (%) results after administration of Roundup and its components 

Lung Hemorrhage after intratracheal administration 

Symptoms Saline (n=8) Roundup 

(n=8) 

Glyphosate+POEA 

(n=8) 

Glyphosate 

(n=8) 

POEA (n=8) 

Normal 87.5 37.5 25 75 50 

Mild 12.5 50 75 25 37.5 

Moderate 0 12.5 0 0 12.5 

Severe 0 0 0 0 0 

Total 12.5 62.5 75 25 50 

Lung wet 

wt/body (10-

3) 

6.37±0.76 7.10±1.22 8.48±2.18 6.40±0.99 7.39±2.05 

Lung Hemorrhage after oral administration results 
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Symptoms Saline (n=8) Roundup 

(n=8) 

Glyphosate+POEA 

(n=8) 

Glyphosate 

(n=8) 

POEA (n=8) 

Normal 100 62.5 50 87.5 50 

Mild 0 37.5 50 12.5 25 

Moderate 0 0 0 0 12.5 

Severe 0 0 0 0 12.5 

Total 0 37.5 50 12.5 50 

Lung wet 

wt/body wt 

(10-3) 

5.99±1.19 5.79±0.78 6.39±0.94 6.28±0.69 7.65±3.19 

 

Gross observation of lung hemorrhage was supported by histological data.  Histopathological analysis 

indicated that rats exposed to POEA had overall more animals with severe hemorrhage and epithelial 

loss/damage, as compared to other groups, by both routes of administration. 

 

Table 3.  Histological changes in lungs from rats exposed to Roundup and its components 

Intratracheal administration 

Symptoms Saline 

(n=6) 

Roundup 

(n=5) 

Glyphosate+POEA 

(n=6) 

Glyphosate 

(n=5) 

POEA 

(n=4) 

Normal 

hemorrhage 

6 3 6 5 1 

Severe 

hemorrhage 

0 2 0 0 3 

Normal 

epithelial 

cell 

loss/damage 

6 3 5 3 3 

Severe 

epithelial 

cell 

loss/damage 

0 2 1 2 1 

Oral administration results 

Symptoms Saline 

(n=6) 

Roundup 

(n=6) 

Glyphosate+POEA 

(n=5) 

Glyphosate 

(n=6) 

POEA 

(n=6) 

Normal 

hemorrhage 

6 6 5 5 4 

Severe 

hemorrhage 

0 0 1 1 2 

Normal 

epithelial 

cell 

loss/damage 

6 5 5 6 4 

Severe 

epithelial 

cell 

loss/damage 

0 1 1 0 2 
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Discussion:  The toxicity was almost immediate after intratracheal administration of test substances, as 

compared to oral, even with 10% of the doses used.  Combination of glyphosate+POEA was chosen as 

one of treatment groups, with ratio of 2:1 to simulate the concentrations found in Roundup, which was 

also chosen as one of the treatment groups.  The results between these groups were similar.  Examination 

of results showed POEA treatment to cause the most toxicity, with the greatest mortality rate. Nose bleeds 

were seen only with POEA-containing oral preparations. 

Data indicated that glyphosate and POEA can cause lung damage.  Comparison of toxicities of 

glyphosate, POEA and Roundup given by oral and intratracheal route to Wistar rats showed that the 

surfactant POEA was more toxic than the glyphosate alone, and glyphosate+POEA and Roundup toxicity 

was greater than toxicity of glyphosate alone.  There was no synergistic increase in the toxicity of the 

active ingredient of the herbicide and the surfactant.   

 

Limitations:  

- The purity of the chemicals was not specified The study included not only EP but also the 

components, the a.i. and surfactant but without multiple dose levels (no dose response, and 

therefore not possible to choose a NOAEL/LOAEL).   

- The n value was 8/group, reducing the strength of statistical analysis   

- The range of body weights  was larger than expected (difference of 100g). at the point of 

assignment to treatment groups. 

- Study did not include body weight, body weight gain and food consumption data 

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). The major limitations as discussed above were 

insufficient number of both dose levels and animals. This study is categorized as ‘invalid’ (inappropriate 

for quantitative or qualitative use in risk assessment because it is of insufficient quality and lacks 

scientific defensibility).  However this study provides useful information about effects of the surfactant.  

Reference: Adam, A., Marzuki, A/, Abdul Rahman .H. and Abdul Aziz M.  (1997).  The oral and 

intratracheal toxicities of Roundup and its components to rats.  Vet human Toxicol. 39: 147-51. 
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Oct 15, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Glyphosate Formulations Induce Apoptosis and Necrosis in Human Umbilical, Embryonic, 

and Placental Cells.   

Summary: The toxicity of four glyphosate based herbicides in Roundup formulations was tested using 

three different human cell types, and compared to results obtained with glyphosate, its main metabolite 

AMPA or with surfactant POEA. The dilutions used were far below agricultural recommendations and 

corresponded to low levels that might be found as residues in food or feed. The cell lines included 

HUVEC primary neonate umbilical cord vein cells, 293 embryonic kidney and JEG3 placental cell lines. 

 

Four Roundup herbicide formulations (Roundup Express 7.2 g/L of glyphosate, Bioforce or Extra 360 

with 360 g/L of glyphosate, Grands Travaux with 400 g/L of glyphosate, and Grands Travaux plus with 

450 g/L of glyphosate) were evaluated for cytotoxic effects in the three cell lines.  Mitochondrial 

succinate dehydrogenase (SD) activity (cell aspyxia as shown by enzyme inhibition) and release of 

cytoplasmic adenylate kinase (AK activity indicative of membrane damage/rupture during necrosis and/or 

a secondary necrosis at the end of apoptosis) were measured after 24 hours of exposure to evaluate 

cytotoxicity.  AK measurements were 1.5-2 more sensitive than SD measurements. All formulations 

caused total cell death within 24 h, but unexpectedly, Grands Traveaus 400 formulation was the most 

toxic, and reached LD50 in all the cell lines at the lowest dilution of ~ 0.01 corresponding to 47µM of 

glyphosate (8ppm with adjuvants).  The next most toxic treatment was with Grands Traveaus 450 which 

has higher glyphosate content (~0.1 dilution), the Bioforce, Roundup Express (lower glyphosate content, 

undiluted) and glyphosate itself.  Without the adjuvants, 4-10 ppm of glyphosate did not show similar 

toxicity.   

 

Formulations including AMPA and POEA provoked SD and AK effects in human cell lines at different 

concentrations, with POEA being the most potent (altering SD in HUVEC at 1ppm and AK in 293 and 

JEG3 cell lines), followed by Roundup formulations, and then glyphosate and AMPA.  AMPA was more 

toxic than glyphosate on human cells, since the metabolite can destroy cell membrane and provoke AK 

release (more sensitive damage); however glyphosate was 3-8 times more inhibitory to SD than AMPA. 
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When compounds were tested in pairs (glyphosate+POEA, glyphosate+AMPA or AMPA+POEA) to 

determine combined effects on cell membrane integrity via AK release, the mixtures were more 

disrupting in combination when used on embryonic and umbilical cells.   

 

Roundup 360 and glyphosate were shown to also induce apoptosis via activation of enzymatic caspases 

3/7 activity from 6 hours with a maximum at 12 hours, with activation being 60-160 more times sensitive 

in HUVEC cells than the other cell lines. Glyphosate activated the caspases at a lower concentration than 

that which inhibited SD activity.  After 24 hours of treatment, the caspases 3/7 activity returned to basal 

levels, showing expected gradual loss of caspases 3/7 activity usually noted in apoptotic cells that 

undergo secondary necrosis in vitro.  Low concentration of glyphosate formulations caused a change in 

cell morphology with the cell death, as indicated by lack of adhesion, shrinkage and fragmentation in 

apoptotic bodies, confirmed with the DNA fluorescent labeling with DAPI (DNA condensation). 
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In conclusion, the glyphosate formulations’ adjuvants like POEA are not “inert”, but change human cell 

permeability and amplify toxicity induced already by glyphosate (apoptosis), disrupting cell and 

mitochondrial membranes and promoting apoptosis and necrosis. 

 

Limitations:  

- The study included glyphosate formulations, in addition to glyphosate itself, surfactant and 

primary metabolite AMPA; however the purities of chemicals were not specified. 

- Data was shown only in a graph format, without access to raw data tables  

- The in vitro effects in a closed system are difficult to translate into in vivo effects where 

metabolism and clearance would play a large role in potential toxicity  

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). The major limitation as discussed above was incomplete 

characterization of the test substances, and unknown relevance of in vitro effects to in vivo effects. This 

study is categorized as ‘invalid’ (inappropriate for quantitative or qualitative use in risk assessment 

because it is of insufficient quality and lacks scientific defensibility).   

Flag: Glyphosate caused apoptosis in umbilical (most sensitive), embryonic and placental cell lines in 

vitro, activating caspases 3/7 at concentrations that did not provoke cell and mitochondrial membrane 

damage. 

Reference: Nora Benachour and Gilles-Eric Séralini (2009).  Glyphosate Formulations Induce Apoptosis 

and Necrosis in Human Umbilical, Embryonic, and Placental Cells. Chem. Res. 22 (1), pp 97–105. 
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Oct 16, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Roundup revelation: weed killer adjuvants may boost toxicity.  

Summary: This was a commentary on a journal article investigating Roundup toxicity and glyphosate 

alone on cultured placental cells.  The formulation was found to kill the cells at concentrations far below 

those used in agricultural practice, and was found to be twice as toxic as glyphosate alone.  Further 

research found that Roundup disrupted aromatase activity at concentrations 100 times lower than those 

used in agriculture.  However it is unknown how the results from the in vitro experiments translate to 

effects in the whole body. 
 

Limitations:  

- Commentary on a study only, incomplete data 

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). The major limitation as discussed above was based on 

deficiency in reporting. This study is categorized as ‘invalid’ (inappropriate for quantitative or qualitative 

use in risk assessment because it is of insufficient quality and lacks scientific defensibility).   

Reference: Bonn, D. (2005).  Roundup revelation: weed killer adjuvants may boost toxicity. International 

health Perspectives 13(6): A403-404. 
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Oct 16, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Pre- and postnatal toxicity of the commercial glyphosate formulation in Wistar rats.  

Summary: Sexually mature Wistar rats, 15 animals/sex/group, were treated by gavage (10 ml/kg) with 

Roundup® formulation (Monsato of Brazil; containing 360g/l of glyphosate and 18% 

polyoxyethyleneamine surfactant), at 0, 50, 150 or 450 mg/kg bw during pregnancy (21-23 days) and 

lactation (21 days).   

 

Maternal toxicity was not observed.  Treatment did not affect body weight nor body weight gain in the 

animals.  The offspring variables, including litter size, number of live and dead pups, and viable pups, 

were unaffected.  The authors noted that sex ratio of male to female pups was unaffected, however there 

seems to be a statistically non-significant decrease in the number of females at the high dose (85/160, 

81/161, 82/165 and 69/162).  Preputial separation was shortened by about a day at the high dose, and 

vaginal canal opening was delayed by two days across the dose groups, showing statistical significance 

but no dose response.  The authors used historical control data from within their department to validate 

the sexual maturation results; however the historical control data was not available in the article.   

 

Reproductive effects were noted in male offspring, in absence of maternal toxicity.  The percentage of 

abnormal sperm was increased at puberty, but no clear dose-response was noted.  Testosterone 

concentration decreased with increasing dose, and showed statistical significance at puberty (-23%, -38% 

and -71%, as compared to control even though preputial separation was attained earlier), but not in 

adulthood.  Treated adult males also showed decreased sperm production and sperm number/epidydimis 

tail (statistically significant at low and high dose) but without a dose response.  In addition, high dose 

adult males showed decreased (~-29%) tubules with spermatogenesis, as compared to control.  In 

addition, growth disorder and degeneration was observed at puberty in the two highest dose groups (4/5 

and 4/5 testis), characterized by a decrease in elongated spermatid and the presence of vacuolization.  

Degeneration, as characterized by the absence of tubular lumen for all doses (3/5, 4/5 and 5/5 testis) was 

also noted in all treated adult males.  

 

The noted toxicity in the animals cannot be attributed to the active ingredient alone, since a glyphosate 

formulation was used.  

 

Limitations: 

- The test substance was a glyphosate commercial formulation  

- The percentages of active ingredient were indicated but purity of glyphosate was not specified.  

Other components of the formulation were not identified.  
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- Only 5 animals per dose were observed at microscopic level.   

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). The major limitations as discussed above were not 

characterizing the test substance properly, and experiments focusing on formulation not the active 

ingredient itself. This study is categorized as ‘invalid’ (inappropriate for quantitative or qualitative use in 

risk assessment because it is of insufficient quality and lacks scientific defensibility).   

Reference: Eliane Dallegrave, Fabiana D. Mantese, Rosemari T. Oliveira, Anderson J. M. Andrade, 

Paulo R. Dalsenter and Augusto Langeloh  (2007).  Pre- and postnatal toxicity of the commercial 

glyphosate formulation in Wistar rats. Archives of Toxicology Volume 81, Number 9 (2007), 665-673, 

DOI: 10.1007/s00204-006-0170-5 
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Sept 17, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Morphological damages of a glyphosate-treated keratinocyte cell line revealed by a micro- to 

nanoscale microscopic investigation.  

Summary: Immortalized human HaCaT cell line was incubated in FCS-free medium containing 

increasing concentrations of glyphosate (0 to 70 mM) for four incubation times (0.5, 4, 18 or 24 hours).  

IC 50 was 28mM after 4 hour incubation and 53mM after 0.5 hour of treatment.  With glyphosate 

treatment, overproduction of H202 was observed, indicative of oxidative stress.  Control cells developed 

numerous thin adhesion expansions allowing them to spread on substrate and formed uniform layer of 

similar globular cell shapes.  Green-labeled cytoskeleton was more disorganized in glyphosate treated 

cells as compared to the control cells, it appeared less confined and the cells themselves showed 

elongated morphology at IC50.  At higher cytotoxicity, IC65, serious integrity alteration was noted due to 

diffuse content of tubulin.  Treated cells also presented flattened cell membrane (less protrusions), and 

cell size was reduced two-fold, while control cells’ surface showed multiple regularly densely packed 

crest-like protrusions.  The shrinking of cells and lack of adhesion and loss of cell integrity is 

characteristic of apoptotic phenomena. 

Limitations:  

- Induction and visualisation process has not been evaluated for reproducibility and validity, and 

did not indicate a graded scale of effects.  It is difficult to directly correlate in vitro effects with in 

vivo toxicity and to determine a novel NOAEL value 

- Purity was not specified 

FLAG: Glyphosate can induce oxidative stress in vitro 

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). The major limitation is non-validated method of cell 

analysis. This study is categorized as ‘invalid’ (inappropriate for quantitative or qualitative use in risk 

assessment because it is of insufficient quality and lacks scientific defensibility).   

Reference: Elie-Caille, C., Heu, C., Guyon, C. and Nicod, L. (2010).  Morphological damages of a 

glyphosate-treated keratinocyte cell line revealed by a micro- to nanoscale microscopic investigation.  

Cell Biol Toxicol.  26: 331-339. 
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Sept 14, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Glyphosate-based herbicides are toxic and endocrine disruptors in human cell lines.  

Summary: Four different glyphosate-formulations at sub-agricultural doses, with glyphosate (G) as 

negative control, were tested in human liver HepG2 cells for cytotoxicity (three assays: Alarm Blue®, 

MTT, Toxilight®), genotoxicity (comet assay), anti-estrogenic effects (on estrogen receptors: ERα, ERβ) 

and anti-androgenic effects (on androgen receptors, AR) using gene reporter tests.  In addition, androgen 

to estrogen conversion was examined by aromatase activity and mRNA.  The Roudup (R) formulations 

included: Roundup Express ® 7.2g/L of G (R7.2), Bioforce ® or Extra 360 at 360 g/L of G (R360), 

Grands Travaux ® 400 g/L of G (R400) and Grands Travaux plus ® 450 g/L of G (R450). 

Authors concluded that all G-formulations, in contrast to glyphosate alone, induced a rapid decrease in 

cell viability within 24 hours of exposure, in a dose-dependent fashion to the concentration of 

formulation, not to G concentration in all cases.  The most cytotoxic formulation was R400, which had 

less glyphosate content than the next most cytotoxic formulation of R450, followed by R360 and R7.2, as 

determined by measured values of LC50.  Initial, statistically significant toxicity was noted at around 

LC10 (~10%).  Data also indicated that DNA of human hepatoma cell line is damaged by G-based 

herbicide formulation.  Around 50% DNA damage was noted in HepG2 cells exposed to 5ppm R400 for 

24 hours, showing even more damage (75%) at 10 ppm of R400 (corresponding to 24µM of G), as 

compared to 35% in negative control and 95% in positive control of Benzo(a)pyrene (50µM, twice the 

concentration of treatment). 

Examining endocrine activity, G alone was always inactive, while all the formulations inhibited androgen 

to estrogen conversion at concentration below LC50 within 24 hours.  This would indicate that the 

adjuvants in the formulations are responsible for the toxicity, not the active ingredient itself. Non-toxic 

doses of R450 (60 ppm) significantly activated caspases 3/7 up to 156% in 24 hours, and 765% within 48 

hours, indicating induction of apoptosis.  Biphasic effects were noted in aromatase mRNA levels, with 

observed increases of 130-250% and then return to almost normal levels.  R400 initiated an inhibition, 

and then the increase.  These effects were neither linear nor proportional to G concentration.   

G had no anti-estrogenic activity but was anti-androgenic at sub-agricultural and non-cytotoxic level in 

MDA-MB453-kb2 cells.  Observed disruptions of estrogen and androgen dependent transcriptional 

activities were quite linear and R-dose dependent (not G-dependent), and within 24 hours of exposure to 

all formulations.  R400 was approximately twice more active on ERβ, and R450 on ERα.  All 

formulations, except R450, appeared to be more anti-androgenic than anti-estrogenic, with inhibitions 

efficiencies of R400>R450>R360>R7.2 (300-800 times difference in strength). 

In conclusion, G-based herbicides present DNA damage and carcinogen, mutagen and repro-toxic and 

endocrine disrupting effects on human cells, with direct action of G likely amplified by vesicles formed 
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by adjuvants or detergent-like substances that allow cell penetration, stability and probably change 

bioavailability and thus metabolism. 

Limitations:  

- The test substances were glyphosate commercial formulations and glyphosate as negative control.  

- The percentages of active ingredient were indicated but purity of glyphosate was not specified.  

Other components of the formulation were not identified.  

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). The major limitations as discussed above were not 

characterizing the test substance properly, and experiments focusing on formulations not the active 

ingredient itself. This study is categorized as ‘invalid’ (inappropriate for quantitative or qualitative use in 

risk assessment because it is of insufficient quality and lacks scientific defensibility).   

Reference: Gasnier, C., Dumont, C., Benachour, N., Clair, E. and Chagnon, M.-C. (2009).  Glyphosate-

based herbicides are toxic and endocrine disruptors in human cell lines.  Journal of Occupational 

Medicine and Toxicology, 5:29. 
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Sept 12, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Dig 1 protects against cell death provoked by glyphosate-based herbicides in human liver 

cell lines.  

Summary: The mechanism of action and possible protection of a new drug, Dig 1, was studied in human 

hepatic cell lines HepG2 and Hep3B treated with four formulations of glyphosate-based herbicides.  Dig 1 

(D) contains diluted plant extracts chosen in particular for their digestive detoxification and hepato-

protective effects.  The four glyphosate formulations were: Express 7.2g/L of glyphosate (G), Bioforce 

360 g/L of G (R360), GT 400 g/L of G (R400) and GT+ 450 g/L of G (R450), and all were used at sub-

agricultural levels.  Mitochondrial succinate dehydrogenase (SD) activity, caspases 3/7 and cytochromes 

P450 1A1, 1A4 and 2C9 and glutathione-S-transferase (GST) were monitored, as precise biomarkers that 

could be modified in human hepatocytes.  Cells were grown at 37ºC in medium EMEM (M) with 10% 

serum during 48 hours to 80% confluence in 24-well plates, before being exposed to G-formulations.  

HepG2 cells have three-fold higher levels of CYP1A1 and GST than Hep3B. 

Both liver cell lines showed similar growth rate that was easily disrupted by treatment with glyphosate 

formulations, however Hep3B cells were 3-5 times more sensitive to R7.2 and R360 over 48 hours.  Cell 

death was estimated by inhibition of SD (mitochondrial metabolism).  Mortality of both cell lines 

increased with concentration and time exposure to all 4 G-formulations.  Even though they contain 

different concentration of G, R360 and R7.2 showed similar toxicities, indicating toxic effects of other 

ingredients of the formulations.  Hep3B cells were much more sensitive to R400 than HepG2 cells, when 

LC50 was identified.  Hepg2 cell viability with the four formulations indicated LC50s at lowest 

concentration % for R400, R450, R360, R 7.2 and lastly glyphosate, indicating that cytotoxic effect did 

not vary linearly with dose of glyphosate.  It was found that D alone was not toxic (at 2% for up to 72 

hours), and that D was able to prevent toxicity when used as pre-treatment.  After 24 hour exposure of D 

and 24 hours exposure of R, D was 43% protective in Hep3B and 55% in HepG2 cell lines,.  Protective 

action was 62% and 89% after 48 hours of D pre-incubation in those cell lines, respectively.  However D 

had no curative effect (no effect when used as post-treatment of R).  The efficiency of D protection was 

observed as early as 6 hours after adding the drug to the cells. 

Caspaces 3/7 were activated up to 156% by 24 hours exposure to R and up to 765% by 48h exposure, 

indicative of early apoptosis.  Caspases recover to basal activity in 24 hours with removal of R and 

incubation in the medium.  D did not induce caspaces, but appeared to prevent induction of caspaces by 

R.  Additionally, R did not activate all cytochromes, but was able to enhance CYP3A4 to 240-360% and 

CYP1A2 to 130-170%.  D did not enhance these cytochromes itself, but weakly increased CYP2C9 up to 

140%, when added after R treatment, as compared to M control.  When D was added before R treatment, 

no cytochrome activity was stimulated, and CYP2C9 was weakly inhibited (40%).  However, D did not 

modify the effect of R inhibiting GST (~50%). 
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It was concluded that D penetrates the cells and not just forms a shield that prevents R from penetrating 

since D had intracellular action, as noted by its role in preventing caspases 3/7 activation and CYP3A4 

enhancement by R. 

Limitations:  

- The test substances were glyphosate commercial formulations and a new drug Dig 1.  

- The percentages of active ingredient were indicated but purity of glyphosate was not specified.  

Other components of the formulation were not identified.  

- The study focused more on the protective effect of Dig 1, than toxicity of glyphosate 

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). The major limitations as discussed above were not 

characterizing the test substance properly. This study is categorized as ‘invalid’ (inappropriate for 

quantitative or qualitative use in risk assessment because it is of insufficient quality and lacks scientific 

defensibility).   

Reference: Gasnier, C., Benachour, N., Clair, E., Travert, C., Langlois, F., Laurent, C., Decroix-Laporte, 

C., and Seralini, G-E. (2005).  Dig 1 protects against cell death provoked by glyphosate-based herbicides 

in human liver cell lines.  Journal of Occupational Medicine and Toxicology, 5:29. 
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August 27, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Mechanism of Toxicity of Commercial Glyphosate Formulations: How Important is the 

Surfactant?  

Summary: Typically, ethoxylated tallowamine surfactant is used at 10-20% in formulation with 

41% glyphosate and various minor ingredients (dye, silicone antifoam).  It has been suggested 

that surfactant or glyphosate may impede mitochondrial function.  Published results (2001) 

indicated that glyphosate was an “endocrine disruptor” showing inhibition of steroidogenesis in 

cultured Sertoli cells.  In contrast, this finding was attributed by the authors to direct cytotoxicity 

of the surfactant.  Decreased stereoidogenesis was coincident with mitochondrial membrane 

damage and subsequent loss of mitochondrial membrane potential. The surfactant mediated 

uncoupling of mitochondrial oxidative phosphorylation was linked with much of a clinical 

toxicity observed following ingestion of herbicide formulation containing low-toxicity active 

ingredient, such as glyphosate. 
 

Limitations:  

- Only an abstract is available 

- The test substance is poorly characterized 

Conclusion: The abstract does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011). The major limitation was lack of reported data 

and poor characterization of test substance. This study is categorized as ‘invalid’ (inappropriate for 

quantitative or qualitative use in risk assessment because it is of insufficient quality and lacks scientific 

defensibility).   

Reference: Abstracts of the European Association of Poisons Centres and Clinical Toxicologists XXV 

International Congress (2005). Clinical Toxicology, 43:387–538 

DOI: 10.1080/07313820500207624 

Goldstein DA, Farmer DL, Levine SL, Garnett RP. 45. Mechanism of Toxicity of Commercial 

Glyphosate Formulatons: How Important is the Surfactant? 

The Monsanto Company, St. Louis, Missouri, USA and Monsanto Europe SA, Brussels, Belgium. 

http://www.eapcct.org/publicfile.php?folder=congress&file=Abstracts_Berlin.pdf 
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Note To/Note au: Toxicology File  

From/De: John Taylor 
Senior Re- evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen/Review of Open Literature Studies  
 
 

Study Title: (6) Prepubertal exposure to commercial formulation of the herbicide glyphosate alters 

testosterone levels and testicular morphology  

Summary: The glyphosate formulation, Roundup Transorb, was administered orally as an aqueous 

suspension to newly weaned male Wistar rats.  Four groups of 16-18 animals were treated at doses of 0, 5, 

50 or 250 mg/kg bw/day from PND23 to PND53.  Age and weight at preputial separation was recorded.  

At 53 days the animals were sacrificed: serum was collected via cardiac puncture for hormone analysis; 

testes and adrenal glands were weighed and prepared for histological examination. 

No significant differences in body weight were noted among groups, however a significant delay in 

pubertal age, indicated by the timing of preputial separation, occurred at the two highest doses.  Adrenal 

and testicular weights in the highest dose group were significantly increased compared to the control 

group.  Differences between treated and control animals were noted in testicular seminiferous tubule 

morphology: treated animals had an increase in the luminal diameter and a corresponding decrease in 

tubular epithelium height, indicating a reduction in germ cells.  The concentration of serum testosterone 

was significantly reduced in treated groups. 

These results suggest that the commercial formulation of glyphosate can affect the metabolism of 

hormones causing disturbances in the reproductive development of rats when exposure occurs in the 

period leading up to puberty. 

Limitations: 

- The test substance was a glyphosate-based commercial formulation composed of 480 g/l 

of glyphosate, 648 g/l of isopropylamine salt (of glyphosate) and 594 g/l of inert 

ingredients.  No description of the inert ingredients was given. 

- Histology was restricted to an examination of the testes and adrenal glands.  

Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitation as discussed above was 

not using the active ingredient as the test substance.  This study is categorized as ‘invalid’ (inappropriate 

for quantitative or qualitative use in risk assessment). 

Reference: Romano, R.M., Romano, M.A., Bernardi, M.M., Furtado, P.V. & Oliveira, C.A. (2010) Prepubertal 

exposure to commercial formulation of the herbicide glyphosate alters testosterone levels and testicular 

morphology. Arch. Toxicol. 84(4):309-317. 
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Study Title: (7) Effect of the herbicide glyphosate on liver lipoperoxidation in pregnant rats and their 

foetuses  

Summary:  Glyphosate solutions were prepared from the commercial product, Herbicygon (Argentina). 

Pregnant Wistar rats were divided into two groups, 8 rats/group.  Group I was given tap water, and group 

II was given tap water containing 1% glyphosate from the commercial product, from GD1 to GD23.  At 

GD 23 days the animals were sacrificed: each fetus was examined and weighed; serum was collected via 

cardiac puncture; maternal and fetal livers were collected.  The levels of lipid peroxidation products, 

mainly malonaldehyde (MDA), were determined in maternal blood serum, and in homogenates of 

maternal and fetal liver.  Activities of the antioxidant enzymes, glutathione peroxidase (GPx), catalase, 

and superoxide dismutase (SOD) were also determined in homogenates of maternal and fetal liver. 

Food and water consumption, maternal body weight gain and liver weight were lower in glyphosate-

treated dams compared to the controls.  Lipoperoxidation was higher in both the maternal and fetal livers 

in the glyphosate-treated group and this increase was higher in the liver of foetuses than in the dams.  

Glyphosate exposure led to increased activity of GPx in fetal livers, in contrast to no change in SOD or 

catalase activity. 

On the basis of the lipoperoxidation biomarkers tested, glyphosate-containing formulation ingestion 

during pregnancy has the potential to create oxidative stress in the fetus and dam. 

Limitations: 

- The test substance was a glyphosate-based commercial formulation, Herbicygon 

marketed in Argentina by M.F.L., S.R.L.  The % active ingredient and purity were not 

stated.  

- Histopathology was not performed on the maternal and fetal livers that were collected.  

No other organs were examined. 

- A single treated group, rather than a range of dosage groups, was compared to the 

control.  No explanation is given for the dosage chosen.  

 Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitations, as discussed above 

include the lack of information on the purity and % active ingredient of the test substance and the use of a 

single dose level for the test substance. This study is categorized as ‘invalid’ (inappropriate for 

quantitative or qualitative use in risk assessment). 

Reference: Beuret, C.J., Zirulnik, F, & Giménez, M.S. (2005) Effect of the herbicide glyphosate on liver 

lipoperoxidation in pregnant rats and their foetuses.  Reproductive Toxicology 19:501-504.  

 

 

 

 



Page 114 of 204 

 

Study Title: (8) A generational study of glyphosate-tolerant soybeans on mouse fetal, postnatal, pubertal 

and adult testicular development 

Summary: C57BL/6J female mice, mated with C3H/HeJ male mice, were feed a glyphosate-tolerant 

soybean-based diet—from a crop which had been treated with commercial levels of glyphosate—or  a 

conventional soybean-based diet, through gestation and lactation.  After weaning, the young male mice 

were maintained on the respective diets.  At 8, 16, 26, 32, 63 and 87 days after birth, three male mice and 

an adult reference mouse were killed, the testes surgically removed, and the cell population measured by 

flow cytometry.  A multi-generational study was also conducted in which mice were fed the transgenic 

soybean diet or the conventional diet over four generations; testicular cell population measurements were 

taken on the 4th generation mice at the time periods used in the short-term study. 

There were no differences in the percentages of testicular cell populations (haploid, diploid, and 

tetraploid) between the transgenic soybean-fed mice and those on the conventional diet.  Additionally, 

there were no differences in litter sizes and body weights of the two groups. 

It was concluded that the glyphosate-tolerant soybeans did not have a negative effect on fetal, postnatal, 

pubertal or adult testicular development or body growth. 

Limitations: 

- This study is concerned with the effect of a glyphosate-tolerant soybean-based diet 

compared to a conventional soybean-based diet during development and maturation in 

mice.  It does not deal with the effect of glyphosate itself as an active ingredient.  While 

the transgenic soybean crop was treated with glyphosate there is no indication that 

residues of glyphosate remain, nor are there any details of the actual crop treatment.  

 Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The purpose of the study is to determine if 

adverse effects result from exposure to transgenic (glyphosate-tolerant) plant material; it is not to 

determine if adverse effects result from exposure to the active ingredient, glyphosate.  This study is 

categorized as ‘invalid’ (inappropriate for quantitative or qualitative use in risk assessment). 

Reference: Brake, D.G. and Evenson, D.P. (2004) A generational study of glyphosate-tolerant soybeans on 

mouse fetal, postnatal, pubertal and adult testicular development.  Food Chem. Toxicol. 42(1):29-36.   
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Study Title: (9) Reproductive toxicity studies with octamethyl cyclotetrasiloxane in female rats using 

various exposure regimens  

Summary: Previous studies have shown that pregnant Sprague-Dawley rats exposed to the vapour of 

octamethyl cyclotetrasiloxane (D4) had decreases in litter size and number of uterine implants.  The 

present study attempted to identify the time of greatest sensitivity for these adverse reproductive effects.  

Female Sprague-Dawley rats were exposed to 700 ppm D4 by whole body inhalation as follows: (1) 28 

continuous days prior to mating, during mating and gestation to GD19; (2) 28 continuous days followed 

by 3 days without exposure prior to mating; (3) 3 days prior to mating through GD3; and (4) from GD 2 

through GD 5.  Laparohysterectomies were performed on GD20 and corpora lutea, early and late 

resorptions, and viable foetuses were counted. 

Reduced fetal numbers were noted in situations (1) and (3) with modest numerical decreases seen in 

corpora lutea, and an increase in pre- and post-implantation losses.  No effects were noted in (2) and (4). 

The results suggest that reproductive processes around the time of ovulation are being affected.  The lack 

of effect when treatment is stopped 3 days prior to mating indicates the treatment does not cause 

permanent reproductive impairment. 

Limitations: 

- This study does not deal with the active substance glyphosate. 

- The report is an abstract of a conference poster.  

Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The study does not deal with the active 

ingredient and no experimental details are provided.  This study is categorized as ‘invalid’ (inappropriate 

for quantitative or qualitative use in risk assessment). 

Reference: Reynolds, V.L., DeSesso, J.M., Mast, R.W., Stump, D.G. & Holson, J.F. (1998) Reproductive toxicity 

studies with octamethyl cyclotetrasiloxane in female rats using various exposure regimens.  Toxicology 

Letters 95, Supplement 1: 216  
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Study Title: (11) Effect of the herbicide glyphosate on enzymatic activity in pregnant rats and their 

foetuses  

Summary: Glyphosate solutions were prepared from the commercial product, Herbicygon (Argentina). 

Pregnant Wistar rats were divided into three groups, 8 rats/group.  Group I was given tap water, group II 

was given tap water containing 0.5% glyphosate, and group III was given tap water containing 1% 

glyphosate, from GD1 to GD21.   A fourth group, designated low food and low water, was given reduced 

quantities of food and water in the second week to mimic the reduction in food and water consumption 

noted in group III, in order to establish if effects in group III were due to glyphosate or were due to the 

food/water reduction.  At GD 21 the animals were sacrificed: each fetus was examined and weighed; 

maternal and fetal livers, hearts and brains were collected for analysis.  Cytosolic fractions were isolated 

from homogenates of these organs and the activities of isocitrate dehydrogenase (ICD), gluscose-6-

phosphate dehydrogenase (G6PD), and malic dehydrogenase (MD) were determined. 

Food and water consumption decreased with both doses of glyphosate.  Maternal body weight gain and 

liver weight were lower in 1% glyphosate-treated dams compared to the controls.  A number of 

alterations in enzyme activity were noted with glyphosate treatment. 

In the pregnant females, ICD increased with the 1% glyphosate treatment in the liver, heart and brain, but 

with the 0.5% glyphosate treatment there was a decrease in the liver, an increase in the heart and no 

change in the brain. In the foetuses, ICD with the 1 % glyphosate treatment decreased in the liver, 

remained the same in the heart and increased in the brain, while with 0.5% glyphosate there was no 

difference in the liver and heart, and an increase in the brain. 

In the pregnant females, with the 1% glyphosate treatment, G6PD remained the same in the liver and 

brain, and increased in the heart, while with the 0.5% glyphosate treatment there was a decrease in the 

liver, and no change in the heart and brain. In the foetuses, with the 1% glyphosate treatment, G6PD 

remained the same in the liver and heart and increased in the brain, while with the 0.5% glyphosate 

treatment there was no difference in the liver and brain, and an increase in the heart. 

In the pregnant females, with glyphosate treatment at either dose, MD activity in the liver, brain, and 

heart remained the same. In the foetuses, with the 1% glyphosate treatment, MD remained the same in the 

liver, decreased in the heart, and increased in the brain, while with the 0.5% glyphosate treatment there 

was no difference in the liver and brain, and a decrease in the heart. 

The enzymatic activity in the low food and low water group did not show any significant differences from 

the control for any of the enzymes or organs. 

The study demonstrated that the enzymatic activity of the dehydrogenases of both pregnant rats and their 

foetuses could be altered by glyphosate formulation treatment.  The effect of glyphosate formulation 

depended on its concentration and was specific for each enzyme in each of the different organs. 

Limitations: 

- The test substance was a glyphosate-based commercial product, Herbicygon marketed in 

Argentina by M.F.L., S.R.L.  The % active ingredient and purity were not stated.  

- Two dosage groups were used rather than a range.  A few additional dosages would help 

to clarify the considerable variation in response at different concentrations.   
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Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitation is the lack of information 

on the purity and % active ingredient of the test substance.  This study is categorized as ‘invalid’ 

(inappropriate for quantitative or qualitative use in risk assessment). 

Reference: Daruich, J., Zirulnick, F., & Giménez, M.S. (2001) Effect of the herbicide glyphosate on enzymatic 

activity in pregnant rats and their foetuses. Environmental Research Section A 85:226-231. 
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Study Title: (12) The teratogenic potential of the herbicide glyphosate-Roundup in Wistar rats  

Summary: Roundup solutions were prepared from the commercial product, Roundup (Brazil; 36% 

glyphosate and 18% polyoxyethyleneamine). Pregnant Wistar rats were divided into four groups, 15 

rats/group.  The control group received distilled water and the experimental groups received 500, 750 or 

1000 mg/kg Roundup.  Treatments were administered by gavage in a volume of 10 ml/kg from GD 6 to 

GD 15.  At GD 21 days the animals were submitted to caesarean section and sacrificed.  The number of 

corpora lutea, implantation sites, living and dead foetuses and resorptions were recorded.  The weight and 

gender of the foetuses were determined, and foetuses were examined for external malformations and 

skeletal alterations.  The organs of the dams were removed and weighed. 

At the high dose there was a 50% mortality rate among the dams.  There were no significant differences 

in weight gain, food intake, water intake, or relative weight of the maternal organs between the groups.  

The number of foetuses, corpora lutea, implantation sites and embryo resorptions were similar for all 

groups. 

In the foetuses, there were no significant differences in weight, male:female sex ratio or external 

malformations.  Foetuses in the groups exposed to Roundup had a significantly greater incidence of 

skeletal alterations compared to the control.  The percentage of altered foetuses was 15.4, 33.1, 42.0 and 

57.3 for 0, 500, 750, and 1000 mg/kg Roundup respectively.  The most frequent skeletal alterations 

observed were incomplete skull ossification and enlarged fontanel which occurred more frequently in the 

experimental groups and in a dose-related fashion.  While multiple alterations were significantly higher in 

the treated groups, the pattern for specific alterations was not consistently dose-related.  The general 

occurrence of incomplete ossification and bipartite sternebra was highest in the 500 mg/kg Roundup 

group.  Bipartite interparietal and unossified hind phalanges were significantly more frequent in the 500 

and 750 mg/kg Roundup groups.  Incomplete ossification of squama and absence of caudal vertebrae 

appeared more frequently in the 750 and 1000 mg/kg groups.  A number of alterations, such as 

incomplete ossification of tibia, fibula and femur, and unossified metatarsal bones, were significant only 

at 750 mg/kg. 

The study shows that Roundup is toxic to pregnant rats and induces developmental retardation of the fetal 

skeleton. 

Limitations: 

- The test substance was the glyphosate-based commercial product, Roundup, as marketed 

in Brazil, rather than the active ingredient alone.  Inert ingredients, in addition to the 

listed 36% glyphosate and 18% polyoxyethyleneamine, were not stated.  

Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitation is the use of a formulated 

product rather than reagent grade glyphosate of a known purity.  This study is categorized as ‘invalid’ 

(inappropriate for quantitative or qualitative use in risk assessment).  

Reference: Dallegrave, E., Mantese, F.D., Coelho, R.S., Pereira, J.D., Dalsenter, P.R. & Langeloh, A. (2003) The 

teratogenic potential of the herbicide glyphosate-Roundup in Wistar rats.  Toxicol. Lett. 142(1-2):45-52 

 



Page 119 of 204 

 

Study Title: (14) The impact of simultaneous intoxication with agrochemicals on the antioxidant defense 

system in rat  

Summary: Nine groups of 4 male Wistar rats were given intraperitoneal (i.p.) injections of dimethoate, 

glyphosate and zineb, either alone or in combination, three times a week for a total of 5 weeks.  Doses 

used for each pesticide were in the range 1/50 to 1/250 LD50.  At the end of the study the animals were 

sacrificed and blood, livers and testes were collected.  Various biomarkers for oxidative status and cell 

damage were measured.  Nitrates and nitrites ([NOx]) were measured as the main end-metabolic products 

of nitric oxide and peroxinitrite anion.  Total glutathione and the activities of antioxidant defense enzymes 

such as catalase (CAT), superoxide dismutase (SOD) and the glutathione-dependent enzymes [glutathione 

peroxidase (GPx), glutathione reductase (GR) and glutathione-S-transferase (GST)] were measured to 

determine the antioxidant defense status.  Protein carbonyls were analysed as a biomarker of oxidative 

damage to proteins.  The thiobarbituric acid-reactive substances (TBARS) were determined as biomarkers 

of oxidative damage to lipids.  Hormone levels in plasma samples and testicular homogenates were 

measured by radioimmunoassay to assess androgenic function. 

Pesticide exposure did not produce clinical signs of toxicity, nor did it affect animal behaviour or body 

weight.  Plasma [NOx] concentrations were significantly higher (30 to 80-fold) in treated groups than in 

the control group; results in liver and testes were similar, but less pronounced.  The concentration of 

glutathione in the plasma increased by 54% to 72% in all treated groups except in the zineb alone; a 

similar pattern was observed in the testes except the concentration of glutathione increased in all treated 

groups except in the glyphosate alone.  SOD activity was lower in treated groups compared to the control 

group; however, only in the liver were those differences statistically significant.  CAT activity was not 

modified in liver homogenates, but was significantly decreased, by 30 to 70%, in the testes of treated 

animals.  The activities of GPx or GST were unchanged, while GR was less active, in the liver 

homogenates of treated animals; GPx, GR and GST activity increased in in testes of treated animals. 

Oxidative damage to proteins, measured by the presence of carbonyl groups in the side chains of oxidized 

amino acid residues, occurred in almost all treated groups.  Significantly higher levels of protein 

carbonyls (PCOs) were found in the plasma of treated groups, except for the glyphosate alone, or the 

zineb plus glyphosate, and in testes homogenates of all treated groups.  A significant increase in lipid 

peroxidation levels in treated groups, indicated by an increase in TBARS, was noted in liver, testes and 

plasma.   Measurements of hormones in plasma and testicular homogenates demonstrated that rats treated 

with dimethoate, either alone or in combination with the other pesticides, had altered hormone levels.  

Plasma from dimethoate-treated rats contained less free and bound testosterone by approximately 20%.  A 

decrease of approximately 50% in testosterone production was noted in testicular homogenates.  Plasma 

estradiol concentration decreased in dimethoate-treated rats by approximately 30%, while LH and FSH 

increased by 58% and 76% respectively.   Neither glyphosate alone nor zineb alone had an effect on 

hormone levels.  

Treatment with the pesticides increased oxidative stress and damage biomarker levels, altered the 

antioxidant defense system and altered hormone levels.  The results demonstrate that testicular tissue is 

susceptible to oxidative stress induced by low doses of pesticides and the effects are more pronounced 

when pesticides are administered in combination. 

Limitations:  

- The % active ingredient and purity were not stated for the individual pesticides.  

- The method of dosing was via i.p. injection, which is not a mode of dosing relevant to 

human health. 
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- A single dose level for each particular pesticide was compared to the control.  All other 

treatments involved combinations of more than one pesticide. 

 Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitations, as discussed above 

include the lack of information on the purity and % active ingredient of the test substance, use of i.p. 

injection and the use of a single dose level for the test substance.  This study is categorized as ‘invalid’ 

(inappropriate for quantitative or qualitative use in risk assessment). 

Reference: Astiz, M., de Alaniz, M.J.T., & Marra, C.A. (2009) The impact of simultaneous intoxication with 

agrochemicals on the antioxidant defense system in rat.  Pestic. Biochem. Physiol. 94:93-99. 
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Study Title: (16) Oxidative stress responses of rats exposed to Roundup and its active ingredient 

glyphosate  

Summary: Three groups of 16 adult male albino rats were given intraperitoneal (i.p.) injections of 1 ml 

saline/kg, 269.9 mg/kg of Roundup, or 134.95 mg/kg of glyphosate in a volume of 1 ml/kg every second 

day for 14 days.  Doses used for each pesticide were within the limits of the NOAEL and equivalent to 

1/4 LD50.  Blood samples were collected after 1 and 2 weeks; individual animal body weight and organ 

weights were recorded weekly.  Hepatic toxicity was monitored by the analysis of serum AST, ALT and 

ALP activities as well as total protein, albumin, triglycerides and cholesterol.  Creatinine and urea levels 

were measured as biochemical markers of kidney damage.  The effect of glyphosate/Roundup on hepatic 

reduced glutathione (GSH) and lipid peroxidation levels was examined as an index of antioxidant status 

and oxidative stress.  Serum nitric oxide (NO) and alpha tumour necrosis factor (TNF-α) were also 

measured. 

No significant changes in body weight were noted at 2 weeks;  the liver weight increased at 1 week with 

Round–up treatment, but this was no longer in evidence at 2 weeks.  At 2 weeks AST, ALT and ALP 

activities in liver homogenates were significantly greater in treated animals than in controls.  ALP levels 

were approximately 2-fold greater than controls at 2 weeks in Roundup–treated animals, while in 

glyphosate-treated animals the increase was less (app. 1.2-fold).   Roundup/glyphosate treatments did not 

significantly affect total protein and albumin.  At 2 weeks, serum creatinine, urea and uric acid levels in 

treated animals were significantly higher than in control animals. Roundup/glyphosate treatments 

significantly increased cholesterol and triglyceride levels compared to the control. 

The level of GSH in the liver of treated rats was significantly decreased after 1 week of treatment 

compared to the control, with a greater effect noted at 2 weeks.  The level of LPO was increased in the 

liver of treated rats after 2 weeks; the increase in the glyphosate-treated group was significantly greater 

than the increase in the Roundup-treated group.  Serum NO levels were significantly increased after 2 

weeks of treatment.  Serum TNF-α levels increased at both 1 week and 2 weeks in the treated animals. 

These results characterize Roundup as a probable antioxidant disruptor with a greater effect than the 

active ingredient itself (glyphosate).  Exposure to sub-lethal concentrations of Roundup promoted an 

increase in hepatic LPO and TNF-α, indicating a typical response to stress and inflammation.  The 

depletion of hepatic GSH indicates the activation of antioxidant defenses, probably due to increased 

hydrogen peroxide generation.  Roundup also induces a variety of liver and kidney biochemical 

alterations that might impair normal organ functioning. 

Limitations:  

- The % active ingredient and purity were not stated for the individual pesticides.  

- The method of dosing was via i.p. injection, which is not a mode of dosing relevant to 

human health. 

- A single dose level for each particular pesticide was compared to the control.  All other 

treatments involved combinations of more than one pesticide. 

 Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitations, as discussed above 

include the lack of information on the purity and % active ingredient of the test substance, use of i.p. 
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injection and the use of a single dose level for the test substance.  This study is categorized as ‘invalid’ 

(inappropriate for quantitative or qualitative use in risk assessment). 

Reference: El-Shenawy, N.S. (2009) Oxidative stress responses of rats exposed to Roundup and its active 

ingredient glyphosate. Environ. Toxicol. Pharmacol. 28(3):379-385. 
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Study Title: (18) Studies on glyphosate-induced carcinogenicity in mouse skin: a proteomic approach  

Summary:  A commercial formulation of glyphosate, Roundup Original (glyphosate 41%, POEA ≈ 

15%), was used rather than the active ingredient. The study was divided into two parts: a carcinogenicity 

study, and a proteomic study. 

In the carcinogenicity study, a 2-stage mouse skin tumour initiation-promotion protocol was used.  The 

tumor initiator, 7,12-dimethylbenz[a]anthracene (DMBA), the tumour promoter, 12-o-

tetradeccanoylphorbol-13-acetate (TPA),  and Roundup, were applied to the skin of male, Swiss albino 

mice separately or in combination for a total of 8 groups of 20 animals each.  Animals from each group 

were examined each week for gross morphological changes including body weight changes, and 

development and volume of squamous cell papillomas (tumours) on the treated skin.  Animals were 

sacrificed after 32 weeks. Roundup demonstrated potential as a tumour promoter in the presence of the 

tumour initiator, DMBA, but did not produce neoplastic development in the absence of a tumour initiator. 

In the proteomic study, four groups of mice were used: an untreated control group, and groups with single 

topical applications of DMBA, TPA, or Roundup.  Twenty-four hours after treatment, the animals were 

sacrificed and skin tissue from the treated area was excised.  Proteins in the excised skin were analysed by 

2-dimesional gel electrophoresis.  Twenty-two spots were differentially expressed, exhibiting a greater 

than a 2-fold change between values of treated and control animals, and were examined further by mass 

spectrometry.  Nine proteins, known to be involved in apoptosis and growth inhibition, anti-oxidation, 

energy metabolism, angiogenesis, calcium binding and protein biosynthesis processes, were common to 

both Roundup and TPA-treated mouse-skin.  These proteins were translation elongation factor eEF-1 

alpha chain (eEF1A1), carbonic anhydrase 3 (CA III), annexin II, calcyclin, fab fragment of anti-VEGF 

antibody, peroxiredoxin-2 (PRX II), superoxide dismutase [Cu-Zn] (SOD 1), stefin A3, and calgranulin-

B.  Up-regulation of calcyclin and calgranulin-B, and down-regulation of SOD 1 in the Roundup and 

TPA-treated groups compared to controls were shown by immunoblotting.   

These results suggest that Roundup has tumour promoting potential in skin carcinogenesis and its 

mechanism seems to be similar to TPA.  The proteins, calcyclin, calgranulin-B and SOD 1, were closely 

associated with the tumour-promoting activity of Roundup treatment and may be useful as early 

biomarkers for skin carcinogenesis. 

Limitations:  

- A commercial formulation of glyphosate, Roundup Original (glyphosate as the 

isopropylamine salt 41%, POEA ≈ 15%), was used rather than the active ingredient.  

Inert ingredients were not indicated. 

- The study does not follow a standard test guideline. 

Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitation, as discussed above, is the 

use of a formulated product instead of the active ingredient. This study is categorized as ‘invalid’ 

(inappropriate for quantitative or qualitative use in risk assessment). 

Reference: George, J., Prasad, S., Mahmood, Z. & Shukla, Y. (2010)  Studies on glyphosate-induced 

carcinogenicity in mouse skin: a proteomic approach. J. Proteomics 73(5):951-964.
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Study Title: (19) Genotoxic potential of glyphosate formulations: mode-of-action investigations  

Summary: This study repeated and evaluated a number of previous studies which had shown that 

glyphosate-containing herbicide formulations (GCHF) administered intraperitoneally could induce 

genotoxic effects.  Male Crl:CD-1(ICR)BR mice, 8-10 per group, given a single dose of GCHF in a 

volume of 10 ml/kg bw, were compared to an appropriate control group, in 4 assays: (1) GCHF (600 

mg/kg) in isotonic saline by i.p. injection; animals sacrificed at 4 or 24 hours. (2) GCHF (600 mg/kg) in a 

dimethylsulfoxide/olive oil mixture by i.p. injection; animals sacrificed at 24 hours. (3) GCHF (600 

mg/kg) without glyphosate in a dimethylsulfoxide/olive oil mixture by i.p. injection; animals sacrificed at 

24 hours. (4) GCHF (900 mg/kg) in isotonic saline by i.p. injection; animals sacrificed at 24 hours, and 

GCHF (600 mg/kg) in a dimethylsulfoxide/olive oil mixture by oral gavage; animals sacrificed at 24 

hours.  Following sacrifice, blood was collected for clinical chemistry; kidneys and livers were removed 

and portions were fixed for sectioning or frozen and used for subsequent assays of 8-

hydroxydeoxyguanosine (8-OHdG) and NADPH menadione oxidoreductase (NMO) mRNA. 

Intraperitoneal injection of GCHF at 600 mg/kg produced a substantial increase in ALT, AST and LDH at 

4 hours which had returned to near control values by 24 hours; in mice given 900 mg/kg GCHF values 

were still high at 24 hours.  Several microscopic changes occurred in kidneys and livers given the GCHF 

at the 900 mg/kg dose level.  Changes in the kidneys included vacuolization of cortical tubules, 

degeneration and necrosis in the medulla, and acute inflammation of the renal capsule.  Hepatic changes 

included a generalized increase in hepatocellular vacuolization, subcapsular necrosis and subcapsular 

hepatocellular vacuolization. A statistically significant increase in NMO, evidence of oxidative stress, 

was seen in kidneys of animals given 900 mg/kg, but not 600 mg/kg GCHF. 

Intraperitoneal injection of DMSO/olive oil mixture alone did not produce any significant evidence of 

toxicity; however, the GCHF/DMSO/olive oil mixture at 600 mg/kg produced a significant effect.  

Absolute and relative kidney and liver weights were reduced.  Serum ALT, AST, LDH, BUN and SDH 

levels in treated animals increased 151-1065%.  Pathological examination revealed several changes in the 

capsule or subcapsular tissue in both livers and kidneys.  Oxidative stress was observed in the kidneys as 

indicated by a statistically significant increase in NMO. 

A comparison of the effects, following i.p. injection, of the GCHF/DMSO/olive oil mixture and the 

formulation blank, containing all of the same components as the GCHF/DMSO/olive oil mixture except 

glyphosate, showed that the observed reductions in organ weights, and altered clinical chemistry values 

were similar for both.  Administration of the GCHF/DMSO/olive oil mixture by the oral route of 

exposure did not produce toxicity. 

The results show that high-dose i.p. administration of a GCHF produced significant liver and kidney 

toxicity.  The effect appears to be due to the formulation components rather than the glyphosate since a 

formulation blank was equally toxic.  The methodology involved in injecting the GCHF may be inducing 

secondary effects mediated by local toxicity rather than genotoxicity.  There was no evidence of adverse 

effects following oral administration of GCHF.  It is concluded that glyphosate and GCHF are not 

genotoxic under exposure conditions that are relevant to human health. 

Limitations:  

- A commercial formulation of glyphosate, Roundup (glyphosate as the isopropylamine 

salt ≈ 30%, an alkyl sulphate surfactant), was used rather than the active ingredient.  

Other inert ingredients were not named. 
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- The study does not follow a standard test guideline and was largely concerned with 

intraperitoneal injection of test material which is not relevant to human health concerns. 

Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitation, as discussed above, is the 

use of a formulated product instead of the active ingredient. This study is categorized as ‘invalid’ 

(inappropriate for quantitative or qualitative use in risk). 

Reference: Heydens, W.F., Healy, C.E., Hotz, K.J., Kier, L.D., Martens, M.A., Wilson, A.G.E., & Farmer, D.R. 

(2008)  Genotoxic potential of glyphosate formulations: mode-of-action investigations. J. Agric. Food 

Chem. 56(4):1517-1523. 
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Study Title: (21) The effect of sub-acute and sub-chronic exposure of rats to the glyphosate-based 

herbicide Roundup  

Summary: The glyphosate formulation, Roundup, was administered orally to 90-day old Wistar rats.  

Groups of male or female animals (size of groups not stated) were treated at doses of 0, 56 or 560 mg/kg 

bw/day for either 5 weeks or 13 weeks.  Water and food consumption was recorded daily and body 

weight weekly.  At the end of the treatment period the animals were sacrificed and blood samples and 

livers were taken for biochemical and histopathological analysis. 

Clinical symptoms in treated animals included reduced appetite and activity, increasing weakness, 

diarrhea and collapse (details not given).  There were no statistical differences in liver weights, body 

weight gains, or food and water consumption between control and treated groups.  Slight differences in 

levels of ALT, AST, LDH, lipoprotein (LDL, HDL), cholesterol and creatinine were noted between the 

sera of treated and control groups, however these differences were not statistically significant.  

Histopathological effects were found in all treated groups, and included mononuclear cell infiltration, 

apoptosis of some hepatocytes, focal necrosis, and congestion and swelling of hepatocytes. 

Based on the histopathological effects in treated rats, oral doses of the glyphosate formulation Roundup 

are toxic to the rat liver.  

 

Limitations:  

- A commercial formulation of glyphosate, Roundup (360 g/L glyphosate, 18% 

polyoxyethylene alkylamine), was used rather than the active ingredient.  Inert 

ingredients were not indicated. 

- The study does not follow a standard test guideline. 

- This paper is poorly written.  A number of experimental details are left out, i.e., number 

of animals/group, method of administering dose, etc.  Discussion of results is vague with 

reference to a variety of other experiments rather than the results of the present study. 

Very few statistically significant effects occur: in the analysis of the sera for enzymes and 

other factors it is indicted that “mild effects” or mild differences” occur, however none of 

these effects or differences, appear to be statistically significant. 

Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitation, as discussed above, is the 

use of a formulated product instead of the active ingredient. This study is categorized as ‘invalid’ 

(inappropriate for quantitative or qualitative use in risk). 

Reference: Çağlar, S. & Kolankaya, D. (2008) The effect of sub-acute and sub-chronic exposure of rats to the 

glyphosate-based herbicide Roundup.  Environ. Toxicol. Pharmacol. 25(1):57-62. 
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Study Title: (22) The effects of sub-chronic exposure of Wistar rats to the herbicide Glyphosate-Biocarb®   

Summary: The glyphosate formulation, Glyphosate-Biocarb, was administered orally to 90-day old male 

Wistar rats.  Groups of 16 (control) or 14 (treated) animals were dosed with 0, 4.87, 48.7, or 487 mg/kg 

bw by oral gavage in a volume of 0.5 ml/kg every 2 days for 75 days.   At the end of the treatment period 

the animals were sacrificed and blood samples and livers were taken for biochemical and 

histopathological analysis. 

Hepatic toxicity was monitored by quantitative analysis of ALT and AST activities.  Statistically 

significant increases were noted in ALT at all doses (to about 2-fold) and in AST at the two highest doses 

(to about 1.5-fold).  Histological observation of the liver showed an increase in the number of Kupffer 

cells in hepatic sinusoids and an increase in the deposition of reticulin fibers at the highest dose only. 

The results indicate that Glyphosate-Biocarb may induce hepatic histological changes as well as AST and 

ALT leakage from liver to serum.  

Limitations:  

- A commercial formulation of glyphosate, Roundup (360 g/L glyphosate, 18% 

polyoxyethylene alkylamine), was used rather than the active ingredient.  Inert 

ingredients were not indicated. 

- The study does not follow a standard test guideline. 

Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitation, as discussed above, is the 

use of a formulated product instead of the active ingredient. This study is categorized as ‘invalid’ 

(inappropriate for quantitative or qualitative use in risk assessment). 

Reference: Benedetti, A.L., Vituri, C.de L., Trentin, A.G., Domingues, M.A.C.D., and Alvarez-Silva, M.. (2004) 

The effects of sub-chronic exposure of Wistar rats to the herbicide Glyphosate-Biocarb®.  Toxicol. Lett. 

153(2):227-232.  
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Study Title: (32) Clastogenic effects of glyphosate in bone marrow cells of Swiss albino mice  

Summary: Single doses of the glyphosate formulation, Roundup (>41% IPA salt), or controls, were 

administered intraperitoneally to two sets of four groups of 15, 10-12 week old, male Swiss albino mice.  

Group I, control animals, were given DMSO alone, Group II, positive control animals, were given B(a)P, 

and Group III and IV were given Roundup diluted in DMSO to 25 and 50 mg/kg bw of glyphosate 

respectively.  Five animals from each group of each set were sacrificed at 24, 48 and 72 hours following 

treatment, and bone marrow was harvested from the animal’s femurs. 

In the first set, a total of 75 well spread metaphase plates per animal in each group was analyzed for 

chromosomal aberrations (breaks, fragments and exchanges) at a magnification of 100x and the mitotic 

index was calculated from a scan of 2000 cells per animal.  The frequency of aberrant cells was 

significantly increased in Roundup-treated groups in a dose and time dependent manner with a reduction 

in mitotic index.  At 72 hours, control, positive control, 25 mg/kg bw and 50 mg/kg bw Roundup-treated 

groups had the following percent incidences of aberrant cells: 1.74, 15.22, 7.76, and 9.24 and the 

following mitotic indices: 4.84, 1.94, 3.75, and 3.06 respectively.  

In the second set, the frequency of micronucleated polychromatic erythrocytes (MNPCE) was evaluated.  

A minimum of 2000 erythrocytes was scored for each group.  A significant increase in the frequency of 

MNPCE’s was noted.  At 72 hours, control, positive control, 25 mg/kg bw and 50 mg/kg bw Roundup-

treated groups had the following frequency of MNPCE’s/1000 PCE’s: 1.18, 18.25, 6.12, and 8.48, 

respectively. 

The results indicate that the glyphosate formulation, Roundup is clastogenic and cytotoxic to mouse bone 

marrow.  

Limitations:  

- A commercial formulation of glyphosate, Roundup (glyphosate as the isopropylamine 

salt >41%), was used rather than the active ingredient.  Inert ingredients were not 

indicated. 

- The method of dosing, via i.p. injection, is not a mode of dosing relevant to human 

health. 

Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitations, as discussed above 

include the use of a commercial formulation rather the active ingredient, and the use of i.p. injection for 

dosing.  This study is categorized as ‘invalid’ (inappropriate for quantitative or qualitative use in risk 

assessment). 

Reference: Prasad, S., Srivasta, S., Singh, M. & Shukla, Y. (2009)  Clastogenic effects of glyphosate in bone 

marrow cells of Swiss albino mice.  J. Toxicol. 2009: Article ID 308985, 6 pages. 
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Study Title: (33) Evaluation of genome damage and its relation to oxidative stress induced by glyphosate 

in human lymphocytes in vitro  

Summary:  Technical grade glyphosate (98%) at concentrations of 0.5, 2.91, 3.5, 92.8 and 580 µg/ml 

was incubated with human blood for 4 hours at 37ºC, with and without metabolic activation (S9 from 

human liver).  The first three concentrations correspond to levels of glyphosate likely to be encountered in 

residential and occupational exposure.  The genotoxic and oxidative potential of glyphosate on human 

lymphocytes was then analysed in a series of assays.  Ferric-reducing ability of plasma (FRAP), 

thiobarbituric acid reactive substances (TBARS) and the hOGG1 modified comet assay were used to 

measure glyphosate’s oxidative potential and its impact on DNA.  Genotoxicity was evaluated with the 

alkaline comet assay and by analysis of micronuclei and other nuclear instabilities. 

The percentage of viable and nonviable lymphocytes in samples treated with glyphosate followed a linear 

response.  Without the addition of S9, a significant increase in the number of early apoptotic and necrotic 

cells was detected only at 580 µg/ml; however, in the presence of S9 an increase in the number of 

apoptotic cells was noted at 2.91 µg/ml and above, although a significant increase in necrotic cells 

occurred only at 580 µg/ml. 

Both the alkaline and hOGG1 comet assay indicated that glyphosate caused limited DNA damage in 

treated lymphocytes.  In the alkaline comet assay, without S9, there was a significant increase in tail 

length (20.39 µm) at 580 µg/ml, and an increase in tail intensity (1.80%) at 3.5 µg/ml and above, 

compared to control values of 18.15 µm for tail length and 1.14% for tail intensity.  With S9, tail length 

was significantly increased at 3.5 µg/ml and above and tail intensity was significant at the highest dose.  

With the hOGG1 comet assay, induction of oxidative damage did not occur in a clear dose-response 

relationship, but rather a significant increase in tail length was noted at 580 µg/ml without S9, and a 

single significant effect of increased tail intensity was noted only at 3.50 µg/ml with S9. 

Without S9, the number of micronuclei (MN), nuclear buds (NB) and nucleoplasmic bridges (NPB) 

increased slightly at 3.5 µg/ml and above, however, only the increased numbers of NB’s at 580 µg/ml was 

statistically significant.  With the addition of S9 an increase was observed for all concentrations but it was 

significant for MN, NB and NPB only at 580 µg/ml. 

 Significantly increased FRAP values at 580 µg/ml with or without metabolic activation indicated an 

increased plasma antioxidant capacity. TBARS also increased significantly at 580 µg/ml with or without 

metabolic activation indicating an increase in lipid peroxidation. 

The results suggest that glyphosate may cause oxidative damage to DNA, but statistical significance with 

various methods generally occurred only at the highest dose tested (580 µg/ml).  Concentrations relevant 

to human exposure may not pose a significant health risk. 

Limitations: 

- The study does not follow a standard test guideline.  The study involves a series of assays 

of glyphosate effects on blood cells obtained from human volunteers. 

- The authors concede that the lack of statistical significance at lower concentrations may 

be due to the low number of samples included in the study. 

Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitations, as discussed above 
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include the lack of a test guideline and the low number of samples in the study.  This study is categorized 

as ‘invalid’ (inappropriate for quantitative or qualitative use in risk assessment). 

Reference: Mladinic, M., Berend, S., Vrdoljak, A.L., Kopjar, N. Radic, B. & Zeljezic, D. (2009) Evaluation of 

genome damage and its relation to oxidative stress induced by glyphosate in human lymphocytes in vitro. 

Environ. Mol. Mutagen. 50(9): 800-807.  
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Study Title: (34) Time- and dose-dependent effects of Roundup on human embryonic and placental cells  

Summary: The toxicity and endocrine disruption potential of glyphosate and Roundup were tested on 

human embryonic 293 cells, placental-derived JEG3 cells and other tissue. 

The median lethal dose (LD50) of Roundup in the 293 cell line was 0.3% (6.35 mM glyphosate) after 1 

hour in serum-free medium and 0.06% (1.27 mM glyphosate) after 72 hours in the presence of serum.  

Comparable results were obtained with the slightly less sensitive JEG3 cell line.  In all instances, 

Roundup (generally used in agriculture at 1-2%, i.e., with 21-42 mM glyphosate) was more efficient than 

glyphosate alone, suggesting an additional effect due to the adjuvants.  The addition of serum (10% fetal 

calf serum) to the media buffered and delayed the toxic effect. Serum-free cultures revealed effects in the 

short-term (1 hour) that were visible 1-2 days later when serum was included in the media. 

Non-toxic concentrations Roundup or glyphosate alone were able to act as aromatase activity inhibitors. 

This was shown after 24 hours in 293 cells transfected with the aromatase cDNA and also after 15 

minutes in fresh placental cellular extracts (microsomal fraction).  The IC50 was lowered from 2.4% 

glyphosate after 15 minutes in microsomes to 0.8% after 24 hours in 293 cells.  Roundup was found to be 

an active inhibitor of aromatase activity in a variety of tissue and species (cell lines from placenta or 

embryonic kidney, equine testicular, or human fresh placental extracts). The inhibiting effect was dose 

and temperature dependent.  Roundup showed greater inhibition than glyphosate alone.   

The cytotoxic and potentially endocrine-disrupting effects of Roundup and glyphosate indicate a potential 

for adverse effects on human health. The study suggests that the tendency for regulatory agencies to 

examine pure substances rather than formulated mixtures may lead to an underestimation of the toxic or 

hormonal impact of a formulated mixture.  

Limitations:  

- The study does not follow a standard test guideline.  The study involves testing the 

toxicity and endocrine disruption potential of glyphosate/Roundup on human embryonic 

and placental cells as well as other tissues.  It is difficult to apply in vitro studies to in 

vivo human health risk. 

- Percentage purity of the reagent grade glyphosate is not given. 

Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitations is the lack of a standard 

test guideline.  This study is categorized as ‘invalid’ (inappropriate for quantitative or qualitative use in 

risk assessment because it is of insufficient quality and lacks scientific defensibility). 

Reference: Benachour, N., Sipahutar, H., Moslemi, S., Gasnier, C., Travert, C., & Séralini, G.E. (2007) Time- and 

dose-dependent effects of Roundup on human embryonic and placental cells.  53(1): 126-133.  
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Study Title: (35) Exposure to pesticides increases levels of uPA and uPAR in pre-malignant human 

prostate cells  

Summary: Commercial herbicides (Glyphosate, Liberty), insecticides (Asana XL, Lorsban, Warrior), and 

selected active ingredients (glyphosate, chlorpyrifos,  λ-cyhalothrin) were tested for their effect on the 

expression of urokinase (uPA) and urokinase receptor (uPAR) in a transformed but non-tumorigenic 

human prostate epithelial line, PZ-7.  Cultures were treated with each chemical for one day, then lysed, 

immunoblotted and probed with a monoclonal uPAR antibody recognizing the native uPAR protein or a 

monoclonal anti-uPA. 

Roundup and the insecticides Lorsban and Warrior induced significant uPA protein expression; Lorsban 

and Warrior also significantly increased expression of uPAR.  Combinations of Roundup and either 

Lorsban or Warrior led to even greater induction of both uPA and uPAR protein levels than single agents 

alone.  None of the active agents alone significantly affected uPA expression in the absence of the 

formulations chemicals.  Cyhalothrin and chlorpyrifos treatments did increase levels of uPAR protein but 

this increase did not match levels seen with the whole pesticides and were not considered significant. 

The results suggest that the active ingredients in pesticides are not solely responsible for their effects on 

uPA and uPAR, and the complete pesticide formulations can increase uPA and uPAR expression. 

Limitations: 

- The study does not follow a standard test guideline.  The study involves testing a number 

of pesticides, including Roundup and glyphosate, for their ability to promote the 

expression of a protease system (uPA/uPAR) associated with prostate cancer in a in a 

transformed but non-tumorigenic human prostate epithelial culture. It is difficult to apply 

in vitro studies to in vivo human health risk.  Glyphosate is neither mutagenic or 

oncogenic. 

- Percentage purity of the reagent grade glyphosate is not stated; purity of the glyphosate in 

Roundup and the identity of the additional formulation ingredients in Roundup is not 

stated. 

Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitations, as discussed above 

include the lack of a test guideline and no statement as to glyphosate purity in the study.  This study is 

categorized as ‘invalid’ (inappropriate for quantitative or qualitative use in risk assessment). 

Reference: Potti, A. & Seghal, I. (2005) Exposure to pesticides increases levels of uPA and uPAR in pre-

malignant human prostate cells. Environ. Toxicol. Pharmacol. 19(2): 215-219. 
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Study Title: (36) Oral bioavailability of glyphosate: studies using two intestinal cell lines  

Summary: The effect of glyphosate exposure on the barrier function of intestinal epithelium was 

examined using two polarized cell lines, a human colonic cell line with enterocytic differentiation (Caco-

2), and a rat small intestinal crypt cell line (IEC-18) formed into monolayers on Transwell inserts. The 

apical side of the membranes was exposed to glyphosate and the permeability of electrolytes 

[transepithelial electrical resistance (TEER)], transport of [3H]-mannitol, lactose dehydrogenase (LDH) 

release, and F-actin arrangements were determined. 

TEER determinations across the monolayer measure electricophysiological properties and indicate 

paracellular permeability of the monolayer.  In Caco-2 cells, glyphosate at either 10 or 20 mg/ml caused a 

significant dose-dependent decrease in TEER after 1 hours.  After 4 hours, the 20 mg/ml dose had caused 

a drop of 96%.  A smaller overall decline was noted with IEC-18 cells. 

Transport of mannitol is also an indiction of paracellular permeability.  The IEC-18 line was found to be 

5-fold more permeable to mannitol than the Caco-2 line initially, and was not as affected by glyphosate. 

In the Caco-2 line, however, mannitol permeability was increased significantly above the control (3.5-

fold) at a glyphosate concentration of 20 mg/ml. 

Radiolabeled glyphosate was added to the apical side of the membrane and the amount detected in the 

basolateral side was measured over time.  When the Caco-2 monolayer was exposed to 5 mg/ml 

glyphosate on the apical side more than 90% of glyphosate activity remained on the apical side and less 

than 2% was found in the basal chamber.  When the highest concentration (20 mg/ml) of glyphosate was 

applied for 5 hours, approximately 8% had moved into the basal chamber.  The rate of glyphosate 

transport was much higher in the IEC-18 line and was also concentration dependent; however, higher 

concentrations of glyphosate produced significant damage to the membrane.  With the Caco-2 cells, the 

amount of labelled glyphosate retained on the membrane was less than 1% at all concentrations, with 

saturation of binding sites at 5 mg/ml and above.  The IEC-18 cells were able to bind approximately 10-

fold less glyphosate than the Caco-2 cells. 

The effect of glyphosate on cell integrity was determined by LDH release.  The amount of LDH which 

had leaked into the apical chamber was determined after incubation with glyphosate for 4 hours.  A 

statistically significant increase in LDH leakage occurred at the two highest doses of glyphosate in the 

Caco-2 cells. 

 Tight junctions in gut epithelial cells regulate the movement of solutes and are connected to the actin 

cytoskeleton. Glyphosate was found to alter the staining pattern of F-actin fibers. Changes included loss 

of microvilli bundles, disruption of cell shape, diffuse junctions and disorganization and clumping of 

fibers. 

The study shows that at low doses, glyphosate is able to penetrate the epithelial barrier only slightly.  At 

higher doses, however, there are signs of damage to the epithelial cells leading to loss of paracellular 

barrier function at the tight junctions.  At doses greater than 10 mg/ml, glyphosate significantly disrupts 

the barrier properties of cultured intestinal cells and is able to cross the epithelial membrane. 

 Limitations:  

- The study does not follow a standard test guideline.  The study involves testing the effect 

of glyphosate on the intestinal epithelial barrier using two cell lines.  The applicability to 

in vivo human risk is unclear. 
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- Percentage purity of the reagent grade glyphosate is given as approximately 95% pure. 

Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitations is the lack of a standard 

test guideline.  This study is categorized as ‘invalid’ (inappropriate for quantitative or qualitative use in 

risk assessment). 

Reference: Vasiluk, L., Pinto, L.J. & Moore, M.M. (2005) Oral bioavailability of glyphosate: studies using 

two intestinal cell lines.  Environ. Toxicol. Chem. 24(1):153-160. 
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Study Title: (37) Cysteine turnover in human cell lines is influenced by glyphosate  

Summary: HeLa and hepatoma human cell cultures were exposed to low doses of three chemically 

unrelated pesticides, bentazon at 150 and 1500 µg/L, metalaxyl at 100 µg/L and glyphosate at 100 and 

1000 µg/L, for 24 hours.  Total cysteine and glutathione concentrations were then assayed in the cells and 

in the media.   

Extracellular cysteine levels were elevated in the presence of glyphosate in both cell cultures.  Cysteine 

levels were similar at both glyphosate concentrations.  Cysteine was also found to decrease in intracellular 

concentration in the hepatoma cell culture in the presence of glyphosate. There was no change in 

intracellular concentration of glutathione in either cell culture in the presence of glyphosate.  No 

significant effect on intracellular or extracellular concentrations of cysteine or glutathione was found with 

bentazon or metalaxyl. 

The results suggest that exposure to glyphosate can have a significant effect on the concentrations of 

intra- and extracellular cysteine.  Cysteine is considered to be the limiting substrate for the synthesis of 

glutathione which is an important antioxidant. The effects noted are in the presence of micromolar 

concentrations of glyphosate which compare to concentrations observed in monitoring programs. 

Limitations: 

- The study does not follow a standard test guideline.  The study involves testing a number 

of pesticides, including glyphosate, for their ability to effect cysteine and glutathione 

turnover in human cell lines. 

- Percentage purity of the reagent grade glyphosate is not stated; number of glyphosate 

concentrations (2) was limited. 

Conclusions: This study does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011).  The major limitations, as discussed above 

include the lack of a test guideline and no statement as to glyphosate purity in the study.  This study is 

categorized as ‘invalid’ (inappropriate for quantitative or qualitative use in risk assessment). 

Reference: Hultberg, M. (2007)  Cysteine turnover in human cell lines is influenced by glyphosate. Environ. 

Toxicol. Pharmacol. 24(1):19-22. 
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August 29, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: The Hemodynamic Effects of the Formulation of Glyphosate-Surfactant Herbicides  

Summary: In human incidences of poisoning with glyphosate-surfactant herbicides (GlySH), systemic 

toxicity is associated with gastrointestinal injury, laryngeal injury, pulmonary toxicity, impaired renal and 

liver function, leukocytosis, impaired neurological function, dermatitis, metabolic acidosis, arrhythmias, 

myocardial depression, shock and even death.  Aspiration pneumonitis and upper respiratory tract 

irritation are also commonly reported findings. 

Glyphosate has been proposed to play a role in uncoupling of mitochondrial oxidative phosphorylation in 

rat liver mitochondria.  Evidence form studies suggested that glyphosate (isopropylamine salt form) is an 

uncoupler of electron transfer chain and may be able to act both as a chelator and mild protonophore 

(glyphosate increased permeability of mitochondrial membrane to protons and Ca2+).  Furthermore 

glyphosate had inhibitatory effect on energy-dependent transhydrogenase reaction in vitro and decreased 

the hepatic level of cytochrome P450 and monoxygenase activity (liver) and aryl hydrocarbon 

hydroxylase (intestines) in vivo.  Mitochondria might be a critical target of toxic mechanism of GlySH, 

however the clinical significance between the mitochondrial effects and systemic toxicity is unclear. 

In a retrospective study, data collected from 69 men and 62 women was analysed.  Fatality of glyphosate 

poisoning was 8.4% (11 fatalities).  The estimated amount of GlySH ingested and age averages were 

122±12 mL/47±2 years among survivors and 330±42 mL/60±4 years among fatalities.  Nausea with or 

without vomiting, sore throat and fever were the most common manifestations of GlySH poisoning.  The 

most common laboratory abnormalities included leukocytosis, low bicarbonate, hepatic dysfunction, 

hypercapnea, acidosis, and renal insufficiency.  Abnormal findings, most frequently sinus tachycardia and 

nonspecific ST-T changes, were observed in 15/81 electrocardiograms.  Major prognostic predictors for 

fatality included shock, respiratory distress necessitating intubation, pulmonary edema, dysrhythmia, 

renal dysfunction necessitating hemodialysis, altered consciousness, and pulmonary edema.  

Cardiovascular Toxicity: 

Cardiovascular symptoms, noted in literature, of GlySH poisoning in humans include ECG abnormalities 

such as sinus tachycardia, sinus bradycardia, first degree AV block, as well as shock (possibly due to 

intravascular hypovolemia). In a beagle dog study, cardiac depression was observed with Roundup 

treatment and surfactant injection, suggesting suppression of the cardiac conduction system and 

contractility rather than intravascular hypovolemia plays a role in the shock induced by GlySH acute 

poisoning.  In a mongrel dog study, an isopropylmaine glyphosate salt (IPA) injection showed positive, 

dose- dependent inotropic and chronotropic responses with increasing myocardial contraction, arterial 

pressure, and pulse pressure, as well as reduced vascular resistance in the hind leg. 

Study: 
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A study was designed to characterize the major components leading to cardiovascular failure in GlySH 

poisoning. Male Landrance piglets (6-8 weeks old, 8-15 kg) were sedated (im) with ketamine and 

atropine and dosed with propofol and pancuronium bromide via percutaneous venous cannula in the 

marginal vein of the pinna.  Piglets were intubated with endotracheal tubes, ventilated (12 breaths/min), 

provided saline with 5% glucose (dripping 5mL/kg/hr via marginal vein iv) and regularly paralyzed with 

iv pencuronim (maintained with 2-3% isoflurane) while physiological variables were monitored (for e.g. 

blood pressure -BP, mean arterial blood pressure -MABP, heart beats and electrocardiography- ECG and 

blood sampling).  Five experimental groups (6 animals/group) were: 1) control with saline; 2) glyphosate 

360 mg/mL in NaOH; 3) IPA 126 mg/mL in water; 4) glycine monoisipropylamine salt solution, IPAG, 

40% wt; POEA, 15% in water.   

In a preliminary study, most piglets died soon after IPAG infusion at rate higher than 10mL/h.  Sudden 

death might have been caused by a reduction in BP with ventricular arrhythmia, or the high infusion rate 

could cause a reversible depression of left-ventricular function after discontinuing infusion right after 

MABP decreased to 50% of initial value.  For other chemicals, no obvious reductions in MABP were 

noted within one hour infusion at the same rate.  Piglets were therefore infused with IPAG at 10 mL/hr 

rate but 50% reduction in MABP from initial value was chosen as endpoint, with survivors observed for 

up to 2 hours from the initialization of dosing.  Piglets in other treatment groups were infused at the same 

rate for 1 hour and observed for one hour after cessation of doing.   Daily activities and urine amounts 

were recorded for two days, while blood sampling was performed at 24 and 48 hours after the dosing. 

The average infused dose of IPAG, glyphosate, IPA and POEA was 159.8±15.79 mg/kg bw, 

238.47±17.49mg/kg bw, 75.24±4.51mg/kg bw, 0.0944±0.00546 mg/kg bw, respectively.  Both POEA 

and IPAG had a fatality rate of 4/6 (66.7%).  Results are summarized below: 

IPA: elevated MABP and pulmonary vascular resistance index (PVRI) and reversible right-ventricular 

stroke work index (RSWI). 

IPAG: high death rate (66.7%); lowered cardiac contractility and MABP with increases in mean 

pulmonary artery pressure (MPAP) and vascular resistance (leading to heart failure); blood lactate 

formation with lowered (base excess BE) (with 50% of the dose, in the concentration similar to other 

chemicals); decreased urine volume 24 and 48 hours after.  Since acidosis or alkalosis, pulmonary rales, 

and hypoxemia were not observed, the noted changes were attributed to direct depressive cardiovascular 

and vasoactive effects exerted by IPAG instead of to uncoupling mitochondrial oxidative phosphorylation 

and reduced respiratory control ratios of mitochondria (which would explain lactate formation and 

acidosis). 

POEA: progressively decreased left-side ventricular function (decreased cardiac index- CI, left 

ventricular stroke work index- LVSWI and increased pulmonary capillary wedge pressure- PCWP and 

central venous pressure- CVP), decreased BE, increased pulmonary vasoconstriction effects (increased 

PCWP and CVP), increased pulmonary vasoconstriction effects (increased MPAP and PVRI) leading to 

metabolic acidosis (decreased pH) and increased lactate (likely due to circulatory collapse); 66.7% 

mortality (between 1-3 hours post dosing, possibly from uncorrected metabolic acidosis); decreased urine 

volume 24 and 48 hours after. 

Glyphosate: reduction in pH and BE without significant hemodynamic changes.  

Study demonstrated that negative cardiovascular effects seen with GlySH poisoning could be attributed to 

POEA, IPAG or both; and showed that adjuvants can be toxic. 

Limitations:  



Page 138 of 204 

 

- The test substance was a glyphosate based commercial formulation. The percent active ingredient 

was not indicated.  Other components of the formulation were not identified besides the 

glyphosate and isopropylamine salt of glyphosate. The remaining components were identified as 

inert ingredients. Volume of ingestion was approximated and often self-reported. 

- several patients had co-ingestants, including sedative drugs (2), hypnotics (3), wine (3) and 

paraquat (1)  

- pigs are atypical animals used in toxicology studies reviewed by regulatory agencies 

- purities of test substances were not specified, and only a single dose of each test substance was 

utilized. 

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). The major limitations included not identifying the purity 

of the test substances and inadequate number of dose levels. This study is categorized as ‘invalid’ 

(inappropriate for quantitative or qualitative use in risk assessment because it is of insufficient quality and 

lacks scientific defensibility).   

Reference: Hsin-Ling Lee and How-Ran Guo (2011). The Hemodynamic Effects of the Formulation of 

Glyphosate-Surfactant Herbicides, Herbicides, Theory and Applications, Prof. Marcelo Larramendy 

(Ed.), ISBN: 978-953-307-975-2, InTech, Available from: http://www.intechopen.com/books/herbicides-

theory-and-applications/thehemodynamic- 

effects-of-the-formulation-of-glyphosate-surfactant-herbicide.pdf 
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Oct 16, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Genotoxicity of AMPA, the environmental metabolite of glyphosate, assessed by the Comet 

assay and cytogenetic tests.   

Summary: AMPA (99%), the major metabolite of glyphosate was evaluated for genotoxic potential, in 

vitro, using the Comet assay in Hep-2 cells and chromosome aberration (CA) test in human lymphocytes, 

and in vivo through micronucleus test in mice for assessing chromosomal damage.   

 

In the Comet assay, Hep-2 cells were incubated for 4 hours with 2.5, 4.5, 5.5, 6.5, 7.5, 9 or 10.0mM 

AMPA.  Mitomycin C (0.01 mM) and medium were used as positive and negative controls, respectively.  

Tail moment (TM), DNA percentage in tail (% of DNA) and tail length (TL) were used to estimate DNA 

damage. Concentration above 7.5 mM AMPA were not used for nontoxicity analysis, due to <80% 

viability.  AMPA exhibited dose-dependent genotoxic effect in all three parameters, increasing extent of 

DNA migration. 

 

In a CA test, 0.9 or 1.8mM AMPA was tested on lymphocytes from 6 different human blood samples 

with 48 hr treatment.  A significant increase (p<0.05) in the number of CA, including gaps, was observed 

after 1.8mM AMPA (9.5±1.1 CA/100 metaphases, a two fold increase over control), with most 

aberrations being of chromatid type. 

 

In a micronucleus test (MNT), male and female Balb-C mice received i.p. injections of 100 or 200 mg/kg 

AMPA, repeated once after 24 hours.  Saline and a single injection of cyclophosphamide injection of 20 

mg/kg were used as controls.  Animals were sacrificed 24 hours post second treatment and 10±1.9 and 

10.4±3.3 micronucleated erythrocytes (MNE)/1000 analyzed cells were observed with 100 or 200 mg/kg 

AMPA, respectively, versus a basal level of 3.8±1.8 (negative control). 

 

AMPA was found to be genotoxic in Comet assay and chromosomal aberration in vitro and in 

micronucleus test in mice in vivo, however mixed results and scarce data is available for AMPA potential 

genotoxicity in literature. 

 

Limitations: 

- Test substance was the primary metabolite of glyphosate, not glyphosate itself.   

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). The major limitation as discussed above was the use of 

AMPA not glyphosate. This study is categorized as ‘invalid’ (inappropriate for quantitative or qualitative 

use in risk assessment because it is of insufficient quality and lacks scientific defensibility).   
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Reference: F.Manas, L.Peralta, J.Raviolo, H.Garcıa Ovando, A.Weyers, L.Ugnia, M. GonzalezCid, 

I.Larripa, N.Gorla (2009).  Genotoxicity of AMPA, the environmental metabolite of glyphosate, assessed 

by the Comet assay and cytogenetic tests.  Ecotoxicology and Environmental Safety.  72: 834-837. 
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Oct. 3, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Ethoxylated adjuvants of glyphosate-based herbicides are active principles of human cell 

toxicity.  

Summary: Three cell lines, human embryonic kidney (HEK) 293 cell line, hepatoma cell line HepG2 and 

JEG3 cell line were used to test cytotoxicity of 9 glyphosate-based formulations in vitro for 24 hours, 

using polyethoxylated tallowamine POE-15 and Genamin, and glyphosate (G) alone as controls. The 

formulations included: Bayer GC (12.5% G, 1-5% of POE-15), Clinic EV (42% G, 11% of POE-15), 

Genami T200 (60-80% POE-15), Glyphogan (39-43% G, 13-18% of POE-15), Roundup Grand Travaux 

(400 g/L G), Roundup Grand Travaux plus (450 g/L G, 90 g/L ethoxylated etheralkylamine), Roundup 

Ultra (41.5% G, 16% surfactant), Roundup Bioforce (360g/L G, 1-5% of POE-15), Roundup 3plus 

(170g/L G, 8% surfactant homologation), Topglypho 360 (360/L G), POE-15. 

Effects on the mitochondrial succinate dehydrogenase (SD) activity, reflecting cell respiration inhibition, 

were measured in serum free medium with glyphosate formulation and adjuvants and glyphosate alone 

after 24 hour exposure.  All chemicals induced cell toxicity, with similar dose-dependent pattern on all 

three cell lines, although JEG3 cells were up to 2-fold more sensitive to treatments.  The adjuvants POE 

15 and Genamin alone were the most toxic (LC50 2-7 ppm), while glyphosate was the least toxic (1192-

19323 ppm).  The middle toxicity group (~100 times less toxic) included Roundup GT, Roundup GT+, 

Clinic EV, Top Glypho 360, Glyphogran and Bayer GC.  The least toxic group (~100 times less toxic 

again) included Roundup Ultra, Bioforce and 3plus.  Toxicity was determined to be dependent on 

concentration of ethoxylated adjuvants not glyphosate itself in the formulations, in a linear manner to 

some extent.  Glyphosate did not buffer or amplify direct POE-15 toxicity. 

Adjuvants were analyzed for composition using spectrum characteristic and showed four main spectra 

patterns; one centered around 900m/z, 600m/z, 500 m/z and 300 m/z (identified as POE-2).  Ethoxylated 

adjuvants were considered as the active principle of the toxicity of glyphosate based herbicides in human 

cells.  Furthermore, the mechanism of action of adjuvants was determined to be due to disruption of the 

cellular membranes by micellization with the critical micelle concentration beginning at 3ppm for POE-

15.  POE-15 and glyphosate formulations with ethoxylated adjuvants induced more necrosis by 

membrane alterations than apoptosis that was noted at higher levels with glyphosate.   

Ethoxylated adjuvants were not considered inert, but cell membrane disruptors that induce severe 

mitochondrial alterations. 

Limitations:  

- Glyphosate purity was unspecified, and only a single concentration was used as a control; 

glyphosate formulations were used with incomplete content identification 
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- Actual data is mainly presented in graph format, making evaluation of the data difficult.  Data for 

LC50 for glyphosate in HepG2 cell line was not determined. 

- Since the study was in vitro and only for 24 hours, and it is not clear how the in vitro results 

would translate to in vivo toxicity 

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient glyphosate, as outlined in the draft “Guidance for considering and using open literature studies 

to support human health risk assessment” (US EPA, 2011). The major limitation was focus on adjuvants 

not the active ingredient, as well as deficiencies in reporting of study data. This study is categorized as 

‘invalid’ (inappropriate for quantitative or qualitative use in risk assessment because it is of insufficient 

quality and lacks scientific defensibility).   

Reference: Mesnage, R., Bernay, B., and Seralini, G.-E. (2012).  Ethoxylated adjuvants of glyphosate-

based herbicides are active principles of human cell toxicity.  Toxicology XX (In press) 



Page 143 of 204 

 

Sept 10, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Comparative effects of the Roundup and glyphosate on mitochondrial oxidative 

phosphorylation. (#: ) 

Summary: Roundup and glyphosate effects on mitochondrial bioenergetics were studied in isolated rat 

mitochondria from starved (overnight) Wistar rats.   

To measure respiratory rates, mitochondria (0.8mg) were incubated in 1mL of respiratory standard 

medium (25ºC) in the presence of glyphosate or Roundup equivalent to 0, 0.5, 1, 2, 5, 10 or 15 mM 

glyphosate.  State 4 respiration was initiated by addition of succinate (10mM), and State 3 respiration was 

energized by succinate (10mM) and initiated by addition of ADP (1.5mM) 2 minutes after.  Glyphosate 

did not affect the respiratory control ratio (RCR) and ADP to oxygen ration (ADP/O) up to 5mM, while 

Roundup significantly reduced both ratios.  Roundup (up to 15mM) depressed Stage 3 and uncoupled 

respiration rates, and stimulated respiration for Stage 4 two-fold.  Control with antimycin A indicated that 

oxygen consumption occurred exclusively due to respiratory activity. 

Transmembrane potential was measured with succinate support in similar incubation and concentrations 

of glyphosate and Roundup.  For further measurements, mitochondria were supplemented with TPP+ 

(3µM) and rotenone (2µM) for 5 min in presence of Roundup (0, 0.5, 1 or 3mM), energized with 

succinate (10mM) and with ADP (150µM) added to initiate phosphorylation.  Valinomycin was added at 

the end of each assay to elicit completer collapse of membrane potential.  Glyphosate did not affect the 

transmembrane potential (up to 15 mM), while Roundup almost collapsed the transmembrane potential 

(up to 10mM) that was promoted by succinate.  In addition, Roundup not only decreased the 

depolarization and repolarization amplitude induced by ADP, but also lengthened the lag phase preceding 

repolarization (indicating inhibitory effect on phosphorylation efficiency). 

Enzymatic activities of the respiration complexes II and IV of the mitochondrial respiratory chain 

(succinate dehydrogenase, succinate cytochrome c reductase and cytochrome c oxidase respectively) and 

ATPase and ATPase synthase were not affected by glyphosate (up to 15mM).  Roundup, on the other 

hand, partially inhibited complex II and III, indicating that Roundup interacts with electron transfer at that 

level, but not the terminal segment of chain.  Roundup also significantly depressed ATPase activity (60%) 

at up to 15mM and almost completely inhibited ATPase synthase activity (91%) at 5mM. 

Induction of mitochondrial swelling in valiomycin (1µM)-treated mitochondria (0.3 mg), incubated in 

hyposmotic K+-acetate (54 mM) medium was studied with glyphosate and Roundup.  Neither Roundup 

nor glyphosate induced significant swelling.  Mitochondrial permeability underwent a transition in Ca2+-

loaded (50µM) mitochondria treated with ruthenium red (1µM) and Roundup but not with glyphosate.   
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In conclusion, glyphosate alone did not show any relevant effect on the mitochondrial bioenergetics, 

unlike Roundup.  The so called “inert” unspecified ingredients in glyphosate formulation are likely 

responsible for the observed toxicity at the bioenergetics level. 

Limitations:  

- The test substance was a glyphosate and Roundup, glyphosate commercial formulation. 

- The percent active ingredient was not indicated and purity of glyphosate was not specified.  Other 

components of the formulation were not identified.  

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). The major limitations as discussed above were not 

characterizing the test substance properly. This study is categorized as ‘invalid’ (inappropriate for 

quantitative or qualitative use in risk assessment because it is of insufficient quality and lacks scientific 

defensibility).   

Reference: Francisco Peixoto (2005).  Comparative effects of the Roundup and glyphosate on 

mitochondrial oxidative phosphorylation.  Chemosphere 61:1115-1122. 
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Sept 11, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Comparison of the effect of Roundup Ultra 360 SL pesticide and its active compound 

glyphosate on human erythrocytes.  

Summary: Roundup Ultra 360 L (360 g of isopropylamino salt/L) and glyphosate (95%) effects were 

studied on human erythrocytes and hemoglobin separated from whole blood of healthy Polish donors.  

Incubation of erythrocytes with glyphosate (doses of 100-1500 ppm) did not change the percentage of 

hemolysis after 1-5 h of incubation; however hemolysis was statistically significantly increased at highest 

dose after 24 hours of incubation (double the base value).  Previously published data showed slight 

hemolysis of human erythrocytes at lower doses of Roundup Ultra 360 SL (1500 ppm after 1hour of 

incubation, and 500 ppm after 24 hours of incubation).  Both glyphosate and Roundup Ultra 360 SL 

caused an increase in lipid peroxidation in erythrocytes after one hour of incubation at 1000 and 1500 

ppm. Increased activity of catalase and increased oxidation of hemoglobin to methemoglobin were also 

noted after incubation with glyphosate and Roundup 360 SL for 1 hour (showing statistical significance at 

1000 ppm and 1500 ppm doses).  It is possible that the observed change in catalase activity was directly 

associated with methemoglobin production.  Since a consequence of oxidative stress in cells maybe a 

decrease in the concentration of reduced glutathione and increase of its oxidized form (GSH/GSSG), the 

level of reduced glutathione was measured.  There was no significant change in the levels of reduced 

glutathione after glyphosate and Roundup Ultra SL incubation, as compared to control, indicating low 

toxicity.  Overall, Roundup Ultra 360 SL produced slightly higher changes in the function of erythrocytes 

than glyphosate alone, likely due to other formulation ingredients. 

The lack of accumulation of glyphosate in the organism, and relatively low toxicity in human erythrocytes 

at doses which might potentially occur in the human body lessens the concern for glyphosate safety in 

human erythrocytes. 

 

Limitations:  

- Atypical protocol for toxicology study with pesticide due to human tissue in vitro, with poor 

description of blood donors 

- In vitro effects are difficult to translate to in vivo effects 

- Positive control was not included 

- pH measurement was not included 

- Other components of the formulation were not identified.  
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Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). The major limitation as discussed above was inadequate 

protocol data. This study is categorized as ‘invalid’ (inappropriate for quantitative or qualitative use in 

risk assessment because it is of insufficient quality and lacks scientific defensibility).   

Reference: Pieniazek, Danuta, Burkowska, Bozena and Duda, Wirgiliusz (2004).  Comparison of the 

effect of Roundup Ultra 360 SL pesticide and its active compound glyphosate on human erythrocytes.  

Pesticide Biochemistry and Physiology 79:58-63. 
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Sept 4, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Genotoxicity testing of the herbicide Roundup and its active ingredient glyphosate 

isopropylamine using the mouse bone marrow micronucleous test, Salmonella mutagenicity test, and 

Allium anaphase-telophase test.  

Summary:  

Mouse bone marrow micronucleus test: NMRI-born mice (11 weeks old) were intraperitonealy injected 

(3-5 mice/sex/group) with glyphosate isopropylamine salt (100, 150 or 200 mg/kg bw), or Roundup (133 

or 200 mg/kg bw calculated as glyphosate isopropylamine). Methyl methanesulfoante (MMS) was used 

as a positive control and 0.9% NaCl as a negative control.  Cells from bone marrow of mice were 

harvested 24 and 48 hours later for glyphosate and 24 hours for Roundup.  Frequency of micronucleated 

polychromatic erythrocytes (MNPCE) was determined by examining 1000 PCE/animal.  No significant 

difference was noted among sexes.  The number of PCE was statistically significantly decreased at the 

highest concentration of Roundup (equivalent to 200 mg/kg bw of glyphosate isopropylamine) only, 

indicating that Roundup is more toxic than glyphosate isopropylamine salt. 

Salmonella mutagenicity test: Salmonella typhimurium strains TA98 and TA199 were used to test 

mutagenicity of Roundup with S9 mix with three plates per dose in two experiments.  Positive controls 

used included 10µg 4- nitro-o-phenylenediamine (NPD), 0.5µg MMS, 1.0 µg benzo(a)pyrene (B(a)P), 

0.1µg 2-nitrofluorene and 0.4 µg sodium azide/plate. A slight but significant number of revertants was 

observed at 360µg/plate for TA98 (-S9) and 720 µg/plate for TA100 (+S9), indicating that Roundup, at 

concentrations close to the level of cytotoxicity, can induce point mutations.  No percent survival of cells 

was measured at different Roundup concentrations in this test, only assuming cytotoxicity at the 

1081µg/plate and 1440µg/plate. 

Allium anaphase-telophase test: Allium cepa onion bulbs were allowed to produce roots in test solutions 

(6/solution) with: negative control (water), glyphosate isopropylamine (720 µg/L, 1440 µg/L, 2880 µg/L), 

positive control MMS (10 µg/L), Roundup (equivalent to 720 µg/L, 1440 µg/L, 2880 µg/L of glyphosate 

isopropylamine) with treatment replenished daily for 5 days.  On the second day, the onions with poorest 

growth/test solution were removed.  The length of the root bundles were measured and averaged as a 

percent of a control.  The growth inhibition value, EC50, was interpolated form a graph of root length (%) 

vs log of concentration of test solution.  Approximately 100 anaphase/early telophase cells were analyzed 

per onion.  A statistically significant increase in chromosome aberrations which included “other 

aberrations” (weak spindle disturbances) was noted at two highest concentrations of Roundup, however 

without dose response (highest dose had less aberrations than the mid-high dose).  The aberrations caused 

by positive controls included bridges and fragments.  Cytotoxicity test was not performed; however there 

was a decrease in the mitotic index at the highest concentration of Roundup indicating a toxic effect of the 

formulation.  Comparison of EC50 (5.5 mg/L vs 1.2 mg/L) indicates that Roundup is approximately 5 

times more toxic to onion root cells than glyphosate isorpopylamine salt. 
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The guidelines for the studies included procedures by Schmid (1975), Fiksesjo (1985), and Ames 1975). 

Limitations:  

- The purity of active ingredient was not indicated.  Other components of the formulation were not 

identified.  

- Cytotoxicity/cell survival was not measured.  

- Not enough different bacterial strains were used 

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). The major limitations as discussed above were 

inadequate data collection, poor characterization of test substance and incomplete protocol planning. This 

study is categorized as ‘invalid’ (inappropriate for quantitative or qualitative use in risk assessment 

because it is of insufficient quality and lacks scientific defensibility).  It is unclear which components of 

Roundup formulation lead to the reported toxicity.  

Reference: Rank, J., Jensen, A.-G., Skov, B., Pendersen, L.H. and Jensen, K. (1993). Genotoxicity testing of the 

herbicide Roundup and its active ingredient glyphosate isopropylamine using the mouse bone marrow 

micronucleous test, Salmonella mutagenicity test, and Allium anaphase-telophase test. Mutation 

Research. 300:29-36. 

 

 



Page 149 of 204 

 

Sept 17, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Differential effects of glyphosate and Roundup on human placental cells and aromatase. (#: ) 

Summary: Glyphosate and Roundup (360 g/L) were tested on human placental JEG3 cells and evaluated 

as possible endocrine disruptors, including their effect on aromatase (a mammalian cytochrome P450 

enzyme crucial for sex steroid hormone synthesis) present in microsomes from human placenta and 

equine testis.   

Cell viability was tested at Roundup concentrations up to 2% (in water), after 18, 24 or 48-hour exposures 

in a serum containing medium, by the MTT assay, compared to glyphosate, both with adjusted pH.  

Toxicity increased with time; LC50 was approximately 1.8 times lower for Roundup than for glyphosate, 

and the difference was noticeable within an hour of treatment in serum-free medium.  Acidity (if pH was 

not adjusted) of 2% solution of Roundup or glyphosate, reduced cell viability by 23% after 18 hours in 

another experiment, and thus only partially contributed to the 90% reduction of cell viability observed at 

this concentration.  When 0.1% of Roundup was added to glyphosate, increasing the concentration 

adjuvants mainly, the cell viability was significantly diminished (indicating toxic effects of the 

adjuvants). 

After one hour incubation of cells with Roundup, estrogen synthesis was enhanced by 40%.  A clear 

inhibition of aromatase was noted after 18 hours, as shown by decreased aromatase mRNA, with an IC50 

of 0.04% for Roundup.  Glyphosate alone did not inhibit estrogen synthesis, but when minute amounts of 

Roundup were added to cultures, aromatase activity was inhibited.  Aromatase was also inhibited by 

Roundup and glyphosate separately in human and equine microsomes, with IC 50 of 0.6%, and 

approximately 2.0%, respectively.  Kinetic parameters were examined for Roundup, showing competitive 

inhibition.  An experiment with purified enzyme moieties from aromatase-rich equine testis showed a 

direct interaction of glyphosate with the equine aromatase active site.  Spectral interaction showed a type 

II spectrum, characteristic of an interaction between nitrogen atom of the herbicide and the heme iron of 

the cytochrome.  In addition, electron donor reductase (NADPH-dependent) was also directly inhibited by 

Roundup (IC50 5%) but to a lesser extent than cytochrome 450 aromatase responsible for the steroid 

binding and catalysis. 

In conclusion, Roundup was found to be overall more toxic than glyphosate and affected endocrine 

metabolism in mammals in vitro. 

Limitations:  

- The test substances were a glyphosate commercial formulation (Roundup) and pure technical 

glyphosate. The percentage of active ingredient in the formulation was not indicated and the 

purity of glyphosate was not specified.  Other components of the formulation were not identified.  
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Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). The major limitations as discussed above were not 

characterizing the test substance properly, and experiments focusing more on the formulation not the 

active ingredient itself. This study is categorized as ‘invalid’ (inappropriate for quantitative or qualitative 

use in risk assessment because it is of insufficient quality and lacks scientific defensibility).   

Reference: Richard, S., Moslemi, S., Sipahutar, H., Benachour, N. and Seralinin, G-E. (2005).  

Differential effects of glyphosate and Roundup on human placental cells and aromatase.  Environmental 

Health Perspectives.  113(6): 716-720. 
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August 22, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Glyphosate and AMPA in drinking water  

Summary:  Glyphosate (CAS No. 1071-83-6) is a broad-spectrum herbicide with a major metabolite 

being aminomethylphosphonic acid (AMPA) (CAS No. 1066-51-9). Glyphosate is chemically stable in 

water and is not subject to photochemical degradation.  

 

Absorption of a single dose of radiolabelled glyphosate from gastrointestinal tract was incomplete 

(~<30% dose) in rats and rabbits.  By day 7, glyphosate was widely distributed throughout the rat body, 

with the highest concentration noted in bones.  Biotransformation inside the body was minimal, with 

excretion mostly as a parent compound via urine and feces (rat), and only 0.2-0.3% as AMPA.  AMPA 

was moderately absorbed (20%) in rats, and excreted almost exclusively via urine, and >0.1% as expired 

carbon dioxide. 

 

Glyphosate and AMPA have similar chemical structure and toxicological profiles, and both are 

considered to exhibit low toxicity.   

 

Glyphosate: 

Glyphosate has very low acute toxicity by the oral and dermal routes (1950 to>5000 mg/kg bw) in rats, 

mice and goats. 

 
Short term exposure with glyphosate technical had no effect on appearance or survival, but growth 

retardation and increased weights of brain, heart and kidneys were noted in one rat study (NOAEL of 

1890 mg/kg bw/day).  Limited histopathology showed no adverse effects.  When lower doses were used 

in another study (NOAEL of 507 mg/kg bw/day), haematology, blood chemistry, urinalysis, and organ 

weights were unaffected.  In yet another rat study, clinical chemistry was affected, showing increased 

alkaline phosphate and alanine aminotransferase (410 /852.5 mg/kg bw/day ♂/♀).  In addition, decrease 

in sperm count (>1640 mg/kg bw/day) and cytoplasmic alterations in the parotid and submandibular 

salivary glands (basophilic changes and hypertrophy of acinar cells at 205/213 mg/kg bw/day ♂/♀, no 

NOAEL) were observed.  In mice, reduced weight gains (50 000 mg/kg) and dose-dependent lesions in 

the parotid gland were observed at higher doses only (6250 mg/kg bw/day; NOAEL of 3125 mg/kg 

bw/day).  No adverse effects were noted in a dog study (capsule) (NOAEL of 500 mg/kg bw/day). 

 

In a combined chronic toxicology/carcinogenicity study in mice, no effect on survival or appearance and 

no increased incidence of neoplastic lesions were noted (NOAEL of 814 mg.kg bw/day).  High dose 

males had decreased body weights and increased incidence of central lobular hepatocyte hypertrophy and 

hepatocyte necrosis.  Mid-and high dose males also had hyperplasia of the urinary bladder.  In a rat 

chronic study, no effect was noted on survival, appearance, haematology, blood biochemistry, urinalysis 

and organ weights.  A statistically significant increase was noted in incidence of interstitial cell tumours 
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in rat testes (NOAEL 32 mg/kg bw/day), however similar findings were not found in another chronic rat 

study with higher doses.  In the second rat study, liver weights were increased in high dose males, and 

increased incidence of inflammation of the gastric squamous mucosa was observed in the mid- and high 

dose animals (NAOEL of 410 mg/kg bw/day).  Increased incidence of pancreatic islet cell adenomas (low 

and high-dose) and degenerative lens changes (high dose males) were within historical control.  

Glyphosate was not genotoxic in a range of in vitro and in vivo assays. 

 

In a developmental rat study (gavage), increased incidence of soft stools, diarrhea, breathing rattles, red 

nasal discharge, reduced activity, increased mortality (6/25 dams), growth retardation, increased 

incidence of early resorptions, decreases in total number of implantations and the number of viable 

fetuses, and increased number of fetuses with reduced ossification of sternebra were observes at the high 

dose (NOAEL of 410 mg/kg bw/day).  Similar effects were noted in rabbits, with presence of diarrhea 

and soft stools, mortality (2, 10) starting at mid-dose, and incidence of nasal discharge at high dose 

(NOAEL of 175 mg/kg bw/day).  In a three-generation rat study (diet), only an increased incidence of 

unilateral renal tubular dilation was noted in F3b high dose male pups (NOAEL 30 mg/kg bw/day).  In a 

more recent two-generation rat study, soft stools and decreased parental body weights were observed.  In 

addition, slightly decreased litter size and pup weights were noted starting at the mid-dose. 

 

AMPA: 
 

AMPA is slightly hazardous to rats (LD50 of 8300 mg/kg bw).  No dermal or ocular irritation was noted 

in rabbits. 

 

In a short term toxicity study with rats, a decrease in body weight was noted at mid dose in males and 

high dose males and females.  A significant increase in lactate dehydrogenase activity was noted starting 

at mid- dose, and increased aspartate aminotransferase activity and cholesterol levels were noted at the 

high dose. Additionally, a significant decrease in urinary pH and increased amounts of calcium oxalate 

crystals were observed in urine of high dose animals, and dose-related irritation of the mucosal and 

submucosal layers of the urinary tract starting at the mid-dose (more pronounced in males), and epithelial 

hyperplasia in the renal pelvis at the highest dose (NOAEL of 400 mg/kg bw/day).  No treatment effects 

were observed in a short term study in dogs (NOAEL of 300 mg/kg bw/day), except at higher doses in a 

range finding study where (not reproduced) decreased hemoglobin, packed cell volume and erythrocyte 

counts were affected in couple of animals only. 

 

No genotoxic activity was noted in studies with AMPA in bacteria and mammalian cells in vitro, and 

micronucleus formation in vivo; however no assays for gene mutation were performed in mammalian 

cells in vitro.  Because of similarity of AMPA to glyphosate, positive results for gene mutation were not 

expected. 

 

In a developmental rat study, dose-related increases in incidences of soft stools, mucoid feces and hair 

loss were noted starting at the mid-dose.  Short periods of decreased body weight gain and food 

consumption were noted at high dose.  Fetal body weight was decreased at the high dose, but no 

teratogenic effects were observed (developmental NOAEL of 400 mg/kg bw/day).  No rabbit study was 

summarized. 

 

No chronic/oncogenicity study of AMPA was carried out.  One glyphosate study was contaminated with 

AMPA (0.61%), leading to NOAEL of 2.7 mg/kg bw/day of AMPA; however findings of decreased body 

weight gain in females and increased incidence of degenerative lenticular changes in males at the high 

dose, were likely mainly due to glyphosate, so the derived AMPA NOAEL is not likely reliable, 

according to this reviewer.  No evidence of carcinogenicity was noted in that study. Similarly, no 

reproductive study with AMPA was been carried out.  In a glyphosate + AMPA study, NOAEL for 
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AMPA was 4.5 mg/kg bw/day, but most of the effects were likely caused by glyphosate which was 

present in much larger percentage. 

 

AMPA was not considered to be of greater toxicological concern than glyphosate, its parent compound.  

JMPR established ADI for AMAPA (alone or with glyphosate) to be 0.3 mg/kg bw based on NOAEL of 

32 mg/kg bw/day (chronic rat study and UF of 100x). A health-based value of 0.9 mg/litre can be derived 

based on the group ADI (assuming 60kg adult drinking 2L/day, 10% of ADI to consumed water).  

Because of their low toxicity, the health-based value derived for AMPA alone or in combination with 

glyphosate is orders of magnitude higher than concentrations of glyphosate or AMPA normally found in 

drinking-water. Under usual conditions, therefore, the presence of glyphosate and AMPA in drinking-

water does not represent a hazard to human health. For this reason, the establishment of a guideline value 

for glyphosate and AMPA is not deemed necessary. 

 

Limitations:  

- Only summaries of studies were included.  Reproductive studies with glyphosate included only 

limited histopathological examination.  

- Long term studies and reproductive toxicity studies for AMPA are unavailable. 

Conclusion: This publication does not meet the minimum criteria to be eligible for risk assessment of the 

active ingredient, as outlined in the draft “Guidance for considering and using open literature studies to 

support human health risk assessment” (US EPA, 2011). The major limitation as discussed above was that 

it was a review with limited reporting of data. This study is categorized as ‘invalid’ (inappropriate for 

quantitative or qualitative use in risk assessment because it is of insufficient quality and lacks scientific 

defensibility).   

Reference: WHO (updated 2005).  Glyphosate and AMPA in drinking water.  Background document for 

development of WHO Guidelines for Drinking-water Quality. Geneva, World Health Organization 

http://www.who.int/water_sanitation_health/dwq/chemicals/glyphosate/en/ 
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August 23, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Safety Evaluation and Risk Assessment of the Herbicide Roundup and Its Active Ingredient, 

Glyphosate, for Humans  

Summary: This is a review that analyses results from mostly regulatory studies and published research 

reports on Roundup formulation (referring to this entire family of formulations), and its ingredients: 

glyphosate, its major metabolite AMPA and predominant surfactant (POEA), focusing on risk assessment 

for humans.   

Roundup has very low absorption in dermal studies.  Direct ocular exposure to the concentrated 

formulation can result in transient irritation.    There was no convincing evidence for direct DNA damage 

in vitro or in vivo with Round up and its components and it was concluded that there is no risk for the 

production of heritable/somatic mutations in humans.  Roundup herbicide did not result in adverse effects 

on development, reproduction, or endocrine systems in humans or other mammals. 

Glyphosate and AMPA have low oral absorption and glyphosate is eliminated essentially unmetabolized 

and does not bioaccumulate in animal tissues.  Data from multiple lifetime feeding studies indicated that 

glyphosate is not carcinogenic.  Glyphosate, AMPA and POEA were considered not teratogenic or 

developmentally toxic.  Results from standard studies with glyphosate, AMPA and POEA also did not 

indicate endocrine modulation and there was no evidence of neurotoxicity. 

No reliable evidence has been published that indicates a possible synergism with glyphosate and POEA.  

Roundup was concluded to not pose a health risk to humans if used under present and expected conditions 

of use. 

AMPA details: Only 20% of AMPA was absorbed (biotransformed and 65% of it excreted in urine by 

24hrs), and 74% of the administered dose was excreted in feces (by day 5). Trace residues were detected 

in the liver, kidney and skeletal muscle.  Acute toxicity of AMPA was very low (LD50 if 8300 mg/kg 

bw), classified by the US EPA as category IV, the least toxic.  Subchronic toxicity of AMPA has been 

investigated in rats and dogs, with treatment-related effects noted only at high doses.  The NOAEL was 

400 mg/kg bw/day (LOAEL of 1200 mg/kg bw/day based on urinary tract infection), for rats and NOAEL 

≥263 mg/kg bw/day (no LOAEL) for dogs. 

No lifetime studies were conducted with AMPA, only with glyphosate that contained 0.68% of AMPA.  It 

was concluded that AMPA was not oncogenic at dosage levels up to 7.2 mg/kg bw/day, with a NOAEL 

for chronic effects of at least 2.8 mg/kg bw/day. 

Similarly only glyphosate and 0.68% AMPA study was available for reproduction and developmental 

toxicity.  The overall NOAEL for AMPA was considered to be ~ 4.3 mg/kg bw/day (based on systemic 

not reproductive toxicity) and 400 mg/kg bw/day for maternal and developmental toxicity. 
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POEA details: Acute toxicity of POEA was higher than that of Roundup formulation.  The oral acute 

toxicity (LD 50~1200 mg/kg bw) would be likely categorized in the US EPA’s second least-toxic 

category (III).  POEA was reported to be severely irritating to the skin and corrosive to the eyes in rabbits, 

consistent with surface-active properties of surfactants (interacting and solubilizing lipid components 

characteristic of skin and mucous membranes).   

In subchronic studies in rats, a NOAEL of ~36 mg/kg bw/day was established in rats.  Main findings 

included reduced body weight gain, prominent/enlarged lymphoid aggregates in the colon (females) 

associated with direct irritation/inflammatory effect of POEA in a shorter rat study.  In another study in 

rats, intestinal irritation, decreased food consumption and body weight gains, and some alterations in 

serum hematology/clinical chemistry parameters were observed.  Gastrointestinal intolerance (emesis and 

diarrhea) was observed in dogs (NOAEL was not established), showing inability of these animals to 

tolerate surfactant ingestion on daily basis.  Other findings included reduced body weights and slight 

reductions in serum calcium and protein. 

In a developmental study, significant maternal toxicity was noted at the high dose, but minimal effects of 

decreased food consumption and clinical signs at lower doses, while there were no effects on fetuses ant 

the does testes.  Developmental NOAEL was 300 mg/kg bw/day, and maternal was 15 mg/kg bw/day.  

POEA was not considered to be a teratogen or developmental toxin in rats. 

No reproductive or chronic/oncogenicity studies with POEA were discussed. 

Salivary Gland Changes: 

Salivary gland changes were noted in rats with subchronic treatment with glyphosate.  It was 

hypothesized that the alterations were caused by weak β-adrenergic activity of glyphosate.  In a follow-up 

study, rats were given glyphosate or isoproterenol (a β-adrenergic agonist) treatment.  Animals from both 

treatment groups were observed to have increased salivary gland weights.  When isoproterenol was given 

with propranolol (β-blocker), the increase in salivary gland weight was not noted.  If glyphosate were a β-

agonist, it would stimulate β-receptors in other effector organs, but plausible cardiovascular effects, 

myocardial necrosis or enlargement of heart ventricles were not noted.  Furthermore, glyphosate is not 

structurally related to known β-agonists.  It was concluded that glyphosate does not act as β-agonist and 

has no significant β-adrenergic activity.  However, it does not negate the observed effect that glyphosate 

has on salivary gland, just rejects the hypothesized mode of action.   

Nonchemical mechanism of action for glyphosate was proposed.  Glyphosate is a strong organic acid, and 

high levels may cause mild oral irritation leading to increased salivary gland size and flow.  Because 

noted changes were (1) most pronounced in the parotid gland, responsible for secretion of serous fluid 

(possibly in response to such stimuli as acidic material), (2) absent in sublingual gland that releases 

mucous in response to other stimuli, (3) observed to an intermediate degree in submandibular gland that 

contains a mixture of mucous and serous secreting cells, salivary gland changes were likely a biological 

response to the acidic nature of treatment.  

Salivary gland changes are arguably considered to be of doubtful toxicological significance, in the 

absence of other significant adverse effects at the doses used.  The changes were not associated with any 

adverse clinical or pathological effect in chronic studies, and are not known to represent any pathologic 

condition and have no known as of yet relevance to humans. 

Limitations:  

- This is a review paper 
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Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). This study is categorized as ‘invalid’ since it is a review 

paper not a single study (inappropriate for quantitative or qualitative use in risk assessment because it is 

of insufficient quality and lacks scientific defensibility).   

Flag:  Salivary gland changes were discussed 

Reference: Williams, Garry M., Kroes Robert, and Munro, Ian C. (1999). Safety Evaluation and Risk 

Assessment of the Herbicide Roundup and Its Active Ingredient, Glyphosate, for Humans. Regulatory 

toxicology and Pahrmacology. 31: 117-165. 
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Oct 15, 2012 

Note To/Note au: Toxicology File  

From/De: 2032 
Evaluation Officer, TRS-2, HED 

Subject/Objet: Sub. No(s): 2004-0175 
Product Name: Glyphosate products 
Active Ingredient: Glyphosate acid and salt forms (GPS) 

Action Requested : Screen of Open Literature Studies  
 
 

Study Title: Developmental and reproductive outcomes in humans and animals after glyphosate 

exposure: a critical analysis.    

Summary: An analysis of available literature was conducted, including animal, mechanistic and 

epidemiologic studies, to assess possible developmental and reproductive effects of glyphosate.  There 

was no consistent effect of exposure on reproductive health or the development of offspring.  Toxicity 

was observed in some studies; however these studies used glyphosate formulation not the active 

ingredient itself.  The exposure to the surfactant and/or other adjuvants, instead direct exposure to 

glyphosate was thought to contribute to the observed toxicity. 

 

Biomonitoring data was examined to estimate occupational human exposure.  The estimated 

concentration from normal application rates was found to be very low, approximately >500-fold less than 

the oral reference dose for glyphosate (2 mg/kg bw/day), as established by the US EPA (1993). 

 

Authors concluded that there is no solid evidence linking glyphosate exposure to adverse developmental 

and reproductive effects at environmentally realistic exposure concentrations in the available literature. 

 

 

Limitations:  

- Review, not a single study.   

- Most human studies involved formulations, and have poor characterization of the test substance. 

- Some studies suffered from numerous inadequacies in design and reporting 

Conclusion: This study does not meet the minimum criteria to be eligible for risk assessment of the active 

ingredient, as outlined in the draft “Guidance for considering and using open literature studies to support 

human health risk assessment” (US EPA, 2011). The major limitation as discussed above was the use of 

end products, not the active ingredients. This study is categorized as ‘invalid’ (inappropriate for 

quantitative or qualitative use in risk assessment because it is of insufficient quality and lacks scientific 

defensibility).   

Reference: Amy Lavin Williams, Rebecca E. Watson & John M. DeSesso (2012): Developmental and 

Reproductive Outcomes in Humans and Animals After Glyphosate Exposure: A Critical Analysis, Journal 

of Toxicology and Environmental Health, Part B: Critical Reviews, 15:1, 39-96. 
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Appendix D: Literature studies obtained from searching PubMed for recent systematic review 

 

Comments Authors 
PubDate 

(Year) 
Full Citation 

Not within 

scope/ecological and fate 

Tatum VL, Borton DL, 

Streblow WR, Louch J, 

Shepard JP 

2012 

Tatum VL, Borton DL, Streblow WR, Louch J, Shepard JP.Acute toxicity of commonly 

used forestry herbicide mixtures to Ceriodaphnia dubia and Pimephales promelas. Environ 

Toxicol. 2012 Dec; 27(12):671-84.  

Not within 

scope/ecological and fate 

Hued AC, Oberhofer S, de 

los Ãngeles Bistoni M 
2012 

Hued AC, Oberhofer S, de los Ã ngeles Bistoni M.Exposure to a commercial glyphosate 

formulation (Roundup®) alters normal gill and liver histology and affects male sexual 

activity of Jenynsia multidentata (Anablepidae, Cyprinodontiformes). Arch Environ 

Contam Toxicol. 2012 Jan; 62(1):107-17.  

Not within 

scope/ecological and fate 

Coupe RH, Kalkhoff SJ, 

Capel PD, Gregoire C 
2012 

Coupe RH, Kalkhoff SJ, Capel PD, Gregoire C.Fate and transport of glyphosate and 

aminomethylphosphonic acid in surface waters of agricultural basins. Pest Manag Sci. 

2012 Jan; 68(1):16-30.  

Not within 

scope/ecological and fate 

Sviridov AV, Shushkova TV, 

Zelenkova NF, Vinokurova 

NG, Morgunov IG, 

Ermakova IT, Leontievsky 

AA 

2012 

Sviridov AV, Shushkova TV, Zelenkova NF, Vinokurova NG, Morgunov IG, Ermakova 

IT, Leontievsky AA.Distribution of glyphosate and methylphosphonate catabolism systems 

in soil bacteria Ochrobactrum anthropi and Achromobacter sp. Appl Microbiol Biotechnol. 

2012 Jan; 93(2):787-96.  

Not within 

scope/ecological and fate 
Hunsche M, Noga G 2012 

Hunsche M, Noga G.Effects of relative humidity and substrate on the spatial association 

between glyphosate and ethoxylated seed oil adjuvants in the dried deposits of sessile 

droplets. Pest Manag Sci. 2012 Feb; 68(2):231-9.  

Not within 

scope/ecological and fate 

Negga R, Stuart JA, Machen 

ML, Salva J, Lizek AJ, 

Richardson SJ, Osborne AS, 

Mirallas O, McVey KA, 

Fitsanakis VA 

2012 

Negga R, Stuart JA, Machen ML, Salva J, Lizek AJ, Richardson SJ, Osborne AS, Mirallas 

O, McVey KA, Fitsanakis VA.Exposure to glyphosate- and/or Mn/Zn-ethylene-bis-

dithiocarbamate-containing pesticides leads to degeneration of Î³-aminobutyric acid and 

dopamine neurons in Caenorhabditis elegans. Neurotox Res. 2012 Apr; 21(3):281-90.  

Not within 

scope/ecological and fate 

Glozier NE, Struger J, Cessna 

AJ, Gledhill M, Rondeau M, 

Ernst WR, Sekela MA, 

Cagampan SJ, Sverko E, 

Murphy C, Murray JL, 

Donald DB 

2012 

Glozier NE, Struger J, Cessna AJ, Gledhill M, Rondeau M, Ernst WR, Sekela MA, 

Cagampan SJ, Sverko E, Murphy C, Murray JL, Donald DB.Occurrence of glyphosate and 

acidic herbicides in select urban rivers and streams in Canada, 2007. Environ Sci Pollut 

Res Int. 2012 Mar; 19(3):821-34.  
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Comments Authors 
PubDate 

(Year) 
Full Citation 

Not within 

scope/ecological and fate 

MenÃ©ndez-Helman RJ, 

Ferreyroa GV, dos Santos 

Afonso M, SalibiÃ¡n A 

2012 

MenÃ©ndez-Helman RJ, Ferreyroa GV, dos Santos Afonso M, SalibiÃ¡n A.Glyphosate as 

an acetylcholinesterase inhibitor in Cnesterodon decemmaculatus. Bull Environ Contam 

Toxicol. 2012 Jan; 88(1):6-9.  

Not within 

scope/ecological and fate 

Geret F, Burgeot T, Haure J, 

Gagnaire B, Renault T, 

Communal PY, Samain JF 

2013 

Geret F, Burgeot T, Haure J, Gagnaire B, Renault T, Communal PY, Samain JF.Effects of 

low-dose exposure to pesticide mixture on physiological responses of the Pacific oyster, 

Crassostrea gigas. Environ Toxicol. 2013 Dec; 28(12):689-99.  

Not within 

scope/ecological and fate 

Magga Z, Tzovolou DN, 

Theodoropoulou MA, 

Tsakiroglou CD 

2012 

Magga Z, Tzovolou DN, Theodoropoulou MA, Tsakiroglou CD.Combining experimental 

techniques with non-linear numerical models to assess the sorption of pesticides on soils. J 

Contam Hydrol. 2012 Mar 15; 129-130:62-9.  

Not relevant Tsai TW, Mou Y, Chan JC 2012 

Tsai TW, Mou Y, Chan JC.Time displacement rotational echo double resonance: 

heteronuclear dipolar recoupling with suppression of homonuclear interaction under fast 

magic-angle spinning. J Magn Reson. 2012 Jan; 214(1):315-8.  

Not within 

scope/ecological and fate 

Botta F, Fauchon N, 

Blanchoud H, Chevreuil M, 

Guery B 

2012 

Botta F, Fauchon N, Blanchoud H, Chevreuil M, Guery B.Phyt'Eaux CitÃ©s: application 

and validation of a programme to reduce surface water contamination with urban 

pesticides. Chemosphere. 2012 Jan; 86(2):166-76.  

Not within 

scope/ecological and fate 

Demetrio PM, Bulus Rossini 

GD, Bonetto CA, Ronco AE 
2012 

Demetrio PM, Bulus Rossini GD, Bonetto CA, Ronco AE.Effects of pesticide formulations 

and active ingredients on the coelenterate Hydra attenuata (Pallas, 1766). Bull Environ 

Contam Toxicol. 2012 Jan; 88(1):15-9.  

Not within 

scope/ecological and fate 

SanchÃs J, Kantiani L, 

Llorca M, Rubio F, 

Ginebreda A, Fraile J, 

Garrido T, FarrÃ© M 

2012 

SanchÃs J, Kantiani L, Llorca M, Rubio F, Ginebreda A, Fraile J, Garrido T, FarrÃ© 

M.Determination of glyphosate in groundwater samples using an ultrasensitive 

immunoassay and confirmation by on-line solid-phase extraction followed by liquid 

chromatography coupled to tandem mass spectrometry. Anal Bioanal Chem. 2012 Mar; 

402(7):2335-45.  

Not within 

scope/ecological and fate 

Akcha F, Spagnol C, Rouxel 

J 
2012 

Akcha F, Spagnol C, Rouxel J.Genotoxicity of diuron and glyphosate in oyster 

spermatozoa and embryos. Aquat Toxicol. 2012 Jan 15; 106-107:104-13.  

Evaluated in search with 

PMRA (Appendix B) 

Romano MA, Romano RM, 

Santos LD, Wisniewski P, 

Campos DA, de Souza PB, 

Viau P, Bernardi MM, Nunes 

MT, de Oliveira CA 

2012 

Romano MA, Romano RM, Santos LD, Wisniewski P, Campos DA, de Souza PB, Viau P, 

Bernardi MM, Nunes MT, de Oliveira CA.Glyphosate impairs male offspring reproductive 

development by disrupting gonadotropin expression. Arch Toxicol. 2012 Apr; 86(4):663-

73.  
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Comments Authors 
PubDate 

(Year) 
Full Citation 

Not within 

scope/ecological and fate 

Lashermes G, Barriuso E, 

Houot S 
2012 

Lashermes G, Barriuso E, Houot S.Dissipation pathways of organic pollutants during the 

composting of organic wastes. Chemosphere. 2012 Apr; 87(2):137-43.  

Not within 

scope/ecological and fate 

Rousseau AN, Lafrance P, 

Lavigne MP, Savary S, 

Konan B, QuilbÃ© R, 

Jiapizian P, Amrani M 

2012 

Rousseau AN, Lafrance P, Lavigne MP, Savary S, Konan B, QuilbÃ© R, Jiapizian P, 

Amrani M.A hydrological modeling framework for defining achievable performance 

standards for pesticides. J Environ Qual. 2012 Jan-Feb; 41(1):52-63.  

Not within 

scope/ecological and fate 

Wrinn KM, Evans SC, 

Rypstra AL 
2012 

Wrinn KM, Evans SC, Rypstra AL.Predator cues and an herbicide affect activity and 

emigration in an agrobiont wolf spider. Chemosphere. 2012 Apr; 87(4):390-6.  

Not within 

scope/ecological and fate 
Hanlon SM, Parris MJ 2012 

Hanlon SM, Parris MJ.The impact of pesticides on the pathogen Batrachochytrium 

dendrobatidis independent of potential hosts. Arch Environ Contam Toxicol. 2012 Jul; 

63(1):137-43.  

Not within scope/ 

exposure and monitoring 

McQueen H, Callan AC, 

Hinwood AL 
2012 

McQueen H, Callan AC, Hinwood AL.Estimating maternal and prenatal exposure to 

glyphosate in the community setting. Int J Hyg Environ Health. 2012 Nov; 215(6):570-6.  

Not within 

scope/ecological and fate 

Guilherme S, GaivÃ£o I, 

Santos MA, Pacheco M 
2012 

Guilherme S, GaivÃ£o I, Santos MA, Pacheco M.DNA damage in fish (Anguilla anguilla) 

exposed to a glyphosate-based herbicide -- elucidation of organ-specificity and the role of 

oxidative stress. Mutat Res. 2012 Mar 18; 743(1-2):1-9.  

Not within 

scope/ecological and fate 

HorÄ  iÄ iak M, MasÃ¡r 

M, Bodor R, DanÄ  L, Bel 

P 

2012 

HorÄ  iÄ iak M, MasÃ¡r M, Bodor R, DanÄ  L, Bel P.Trace analysis of glyphosate in 

water by capillary electrophoresis on a chip with high sample volume loadability. J Sep 

Sci. 2012 Mar; 35(5-6):674-80.  

Poisoning or incident 

Kamijo Y, Mekari M, 

Yoshimura K, Kan'o T, Soma 

K 

2012 

Kamijo Y, Mekari M, Yoshimura K, Kan'o T, Soma K.Glyphosate-surfactant herbicide 

products containing glyphosate potassium salt can cause fatal hyperkalemia if ingested in 

massive amounts. Clin Toxicol (Phila). 2012 Feb; 50(2):159.  

In vitro/cytotox/no 

glyphosate measurements 

Koller VJ, FÃ¼rhacker M, 

Nersesyan A, MiÅ¡Ãk M, 

Eisenbauer M, Knasmueller S 

2012 

Koller VJ, FÃ¼rhacker M, Nersesyan A, MiÅ¡Ãk M, Eisenbauer M, Knasmueller 

S.Cytotoxic and DNA-damaging properties of glyphosate and Roundup in human-derived 

buccal epithelial cells. Arch Toxicol. 2012 May; 86(5):805-13.  
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(Year) 
Full Citation 

Not within scope/ 

method generating 
Liu ZY, Xie M, Ni F, Xu YH 2012 

Liu ZY, Xie M, Ni F, Xu YH.Nanofiltration process of glyphosate simulated wastewater. 

Water Sci Technol. 2012; 65(5):816-22.  

Not within scope/ 

methods generating 

Wagner R, Wetzel SJ, Kern J, 

Kingston HM 
2012 

Wagner R, Wetzel SJ, Kern J, Kingston HM.Improved sample preparation of glyphosate 

and methylphosphonic acid by EPA method 6800A and time-of-flight mass spectrometry 

using novel solid-phase extraction. J Mass Spectrom. 2012 Feb; 47(2):147-54.  

Microbiota/no glyphosate 

measurements 

Clair E, Linn L, Travert C, 

Amiel C, SÃ©ralini GE, 

Panoff JM 

2012 

Clair E, Linn L, Travert C, Amiel C, SÃ©ralini GE, Panoff JM.Effects of Roundup(Â®) 

and glyphosate on three food microorganisms: Geotrichum candidum, Lactococcus lactis 

subsp. cremoris and Lactobacillus delbrueckii subsp. bulgaricus. Curr Microbiol. 2012 

May; 64(5):486-91.  

Not within 

scope/ecological and fate 
Lessard CR, Frost PC 2012 

Lessard CR, Frost PC.Phosphorus nutrition alters herbicide toxicity on Daphnia magna. Sci 

Total Environ. 2012 Apr 1; 421-422:124-8.  

In vitro/not publicly 

available for free 

Heu C, Berquand A, Elie-

Caille C, Nicod L 
2012 

Heu C, Berquand A, Elie-Caille C, Nicod L.Glyphosate-induced stiffening of HaCaT 

keratinocytes, a Peak Force Tapping study on living cells. J Struct Biol. 2012 Apr; 

178(1):1-7.  

Not within 

scope/ecological and fate 

Choi CJ, Berges JA, Young 

EB 
2012 

Choi CJ, Berges JA, Young EB.Rapid effects of diverse toxic water pollutants on 

chlorophyll a fluorescence: variable responses among freshwater microalgae. Water Res. 

2012 May 15; 46(8):2615-26.  

Not within 

scope/ecological and fate 

Bonnineau C, Sague IG, 

Urrea G, Guasch H 
2012 

Bonnineau C, Sague IG, Urrea G, Guasch H.Light history modulates antioxidant and 

photosynthetic responses of biofilms to both natural (light) and chemical (herbicides) 

stressors. Ecotoxicology. 2012 May; 21(4):1208-24.  

Not within 

scope/ecological and fate 

Nourouzi MM, Chuah TG, 

Choong TS, Rabiei F 
2012 

Nourouzi MM, Chuah TG, Choong TS, Rabiei F.Modeling biodegradation and kinetics of 

glyphosate by artificial neural network. J Environ Sci Health B. 2012; 47(5):455-65.  

Poisoning or incident You Y, Jung WJ, Lee MJ 2012 
You Y, Jung WJ, Lee MJ.Effect of intravenous fat emulsion therapy on glyphosate-

surfactant-induced cardiovascular collapse. Am J Emerg Med. 2012 Nov; 30(9):2097.e1-2.  
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PubDate 

(Year) 
Full Citation 

Not within 

scope/ecological and fate 

Wang G, Deng S, Li C, Liu 

Y, Chen L, Hu C 
2012 

Wang G, Deng S, Li C, Liu Y, Chen L, Hu C.Damage to DNA caused by UV-B radiation 

in the desert cyanobacterium Scytonema javanicum and the effects of exogenous chemicals 

on the process. Chemosphere. 2012 Jul; 88(4):413-7.  

Not within 

scope/ecological and fate 

Carrasco-Letelier L, 

Mendoza-Spina Y, 

Branchiccela MB 

2012 

Carrasco-Letelier L, Mendoza-Spina Y, Branchiccela MB.Acute contact toxicity test of 

insecticides (Cipermetrina 25, Lorsban 48E, Thionex 35) on honeybees in the southwestern 

zone of Uruguay. Chemosphere. 2012 Jul; 88(4):439-44.  

Not relevant 
Liu ZQ, Zhou M, Zhang XH, 

Xu JM, Xue YP, Zheng YG 
2012 

Liu ZQ, Zhou M, Zhang XH, Xu JM, Xue YP, Zheng YG.Biosynthesis of iminodiacetic 

acid from iminodiacetonitrile by immobilized recombinant Escherichia coli harboring 

nitrilase. J Mol Microbiol Biotechnol. 2012; 22(1):35-47.  

In vitro/no glyphosate 

measurements/glyphosate 

had no effect 

Forgacs AL, Ding Q, 

Jaremba RG, Huhtaniemi IT, 

Rahman NA, Zacharewski 

TR 

2012 

Forgacs AL, Ding Q, Jaremba RG, Huhtaniemi IT, Rahman NA, Zacharewski TR.BLTK1 

murine Leydig cells: a novel steroidogenic model for evaluating the effects of reproductive 

and developmental toxicants. Toxicol Sci. 2012 Jun; 127(2):391-402.  

Not within 

scope/ecological and fate 

Chen L, Xie M, Bi Y, Wang 

G, Deng S, Liu Y 
2012 

Chen L, Xie M, Bi Y, Wang G, Deng S, Liu Y.The combined effects of UV-B radiation 

and herbicides on photosynthesis, antioxidant enzymes and DNA damage in two bloom-

forming cyanobacteria. Ecotoxicol Environ Saf. 2012 Jun; 80:224-30.  

Not within 

scope/ecological and fate 

Uchida M, Takumi S, 

Tachikawa K, Yamauchi R, 

Goto Y, Matsusaki H, 

Nakamura H, Kagami Y, 

Kusano T, Arizono K 

2012 

Uchida M, Takumi S, Tachikawa K, Yamauchi R, Goto Y, Matsusaki H, Nakamura H, 

Kagami Y, Kusano T, Arizono K.Toxicity evaluation of glyphosate agrochemical 

components using Japanese medaka (Oryzias latipes) and DNA microarray gene expression 

analysis. J Toxicol Sci. 2012; 37(2):245-54.  

Not within 

scope/ecological and fate 
Chen JQ, Hu ZJ, Wang NX 2012 

Chen JQ, Hu ZJ, Wang NX.Photocatalytic mineralization of glyphosate in a small-scale 

plug flow simulation reactor by UV/TiO2. J Environ Sci Health B. 2012; 47(6):579-88.  

In vitro/no glyphosate 

measurements  

Gui YX, Fan XN, Wang HM, 

Wang G, Chen SD 
2012 

Gui YX, Fan XN, Wang HM, Wang G, Chen SD.Glyphosate induced cell death through 

apoptotic and autophagic mechanisms. Neurotoxicol Teratol. 2012 May-Jun; 34(3):344-9.  

Not within 

scope/ecological and fate 

Mensah PK, Palmer CG, 

Muller WJ 
2012 

Mensah PK, Palmer CG, Muller WJ.Lipid peroxidation in the freshwater shrimp Caridina 

nilotica as a biomarker of Roundup(Â®) herbicide pollution of freshwater systems in South 

Africa. Water Sci Technol. 2012; 65(9):1660-6.  
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Comments Authors 
PubDate 

(Year) 
Full Citation 

In vitro/no glyphosate 

measurements 

Heu C, Elie-Caille C, 

Mougey V, Launay S, Nicod 

L 

2012 

Heu C, Elie-Caille C, Mougey V, Launay S, Nicod L.A step further toward glyphosate-

induced epidermal cell death: involvement of mitochondrial and oxidative mechanisms. 

Environ Toxicol Pharmacol. 2012 Sep; 34(2):144-53.  

Not within 

scope/ecological and fate 

Guilherme S, Santos MA, 

Barroso C, GaivÃ£o I, 

Pacheco M 

2012 

Guilherme S, Santos MA, Barroso C, GaivÃ£o I, Pacheco M.Differential genotoxicity of 

Roundup(Â®) formulation and its constituents in blood cells of fish (Anguilla anguilla): 

considerations on chemical interactions and DNA damaging mechanisms. Ecotoxicology. 

2012 Jul; 21(5):1381-90.  

Not within 

scope/ecological and fate 

Vera MS, Di Fiori E, 

Lagomarsino L, Sinistro R, 

Escaray R, Iummato MM, 

JuÃ¡rez A, RÃos de Molina 

Mdel C, Tell G, Pizarro H 

2012 

Vera MS, Di Fiori E, Lagomarsino L, Sinistro R, Escaray R, Iummato MM, JuÃ¡rez A, 

RÃos de Molina Mdel C, Tell G, Pizarro H.Direct and indirect effects of the glyphosate 

formulation Glifosato AtanorÂ® on freshwater microbial communities. Ecotoxicology. 

2012 Oct; 21(7):1805-16.  

In vitro/formulation/no 

glyphosate measurements 

Martini CN, Gabrielli M, 

Vila Mdel C 
2012 

Martini CN, Gabrielli M, Vila Mdel C.A commercial formulation of glyphosate inhibits 

proliferation and differentiation to adipocytes and induces apoptosis in 3T3-L1 fibroblasts. 

Toxicol In Vitro. 2012 Sep; 26(6):1007-13.  

Not within 

scope/ecological and fate 

Degenhardt D, Humphries D, 

Cessna AJ, Messing P, 

Badiou PH, Raina R, 

Farenhorst A, Pennock DJ 

2012 

Degenhardt D, Humphries D, Cessna AJ, Messing P, Badiou PH, Raina R, Farenhorst A, 

Pennock DJ.Dissipation of glyphosate and aminomethylphosphonic acid in water and 

sediment of two Canadian prairie wetlands. J Environ Sci Health B. 2012; 47(7):631-9.  

Not within 

scope/ecological and fate 

Sura S, Waiser M, Tumber V, 

Lawrence JR, Cessna AJ, 

Glozier N 

2012 

Sura S, Waiser M, Tumber V, Lawrence JR, Cessna AJ, Glozier N.Effects of glyphosate 

and two herbicide mixtures on microbial communities in prairie wetland ecosystems: a 

mesocosm approach. J Environ Qual. 2012 May-Jun; 41(3):732-43.  

Editorial 

BellÃ© R, Marc J, Morales J, 

Cormier P, Mulner-Lorillon 

O 

2012 

BellÃ© R, Marc J, Morales J, Cormier P, Mulner-Lorillon O.Letter to the editor: toxicity 

of Roundup and glyphosate. J Toxicol Environ Health B Crit Rev. 2012; 15(4):233-5; 

author reply 236-7.  

Editorial Reding MA 2012 

Reding MA.Letter to the editor regarding Determination of glyphosate in groundwater 

samples using an ultrasensitive immunoassay and confirmation by on-line solid phase 

extraction followed by liquid chromatography coupled to tandem mass spectrometry'. Anal 

Bioanal Chem. 2012 Aug; 404(2):613-4; author reply 615-6.  
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Comments Authors 
PubDate 

(Year) 
Full Citation 

Not within scope/ 

methods generating 
Mazzei P, Piccolo A 2012 

Mazzei P, Piccolo A.Quantitative evaluation of noncovalent interactions between 

glyphosate and dissolved humic substances by NMR spectroscopy. Environ Sci Technol. 

2012 Jun 5; 46(11):5939-46.  

Not within 

scope/ecological and fate 

Di Fiori E, Pizarro H, dos 

Santos Afonso M, Cataldo D 
2012 

Di Fiori E, Pizarro H, dos Santos Afonso M, Cataldo D.Impact of the invasive mussel 

Limnoperna fortunei on glyphosate concentration in water. Ecotoxicol Environ Saf. 2012 

Jul; 81:106-13.  

Not within 

scope/ecological and fate 

Shushkova TV, Ermakova 

IT, Sviridov AV, 

Leont'evskiÄ AA 

2012 

Shushkova TV, Ermakova IT, Sviridov AV, Leont'evskiÄ AA.[Biodegradation of 

glyphosate by soil bacteria: optimization of culture and method for active biomass 

preservation]. Mikrobiologiia. 2012 Jan-Feb; 81(1):48-55.  

Not within 

scope/ecological and fate 

Imfeld G, Lefrancq M, 

Maillard E, Payraudeau S 
2013 

Imfeld G, Lefrancq M, Maillard E, Payraudeau S.Transport and attenuation of dissolved 

glyphosate and AMPA in a stormwater wetland. Chemosphere. 2013 Jan; 90(4):1333-9.  

In vitro/no glyphosate 

measurements/glyphosate 

used as neg. control 

Culbreth ME, Harrill JA, 

Freudenrich TM, Mundy 

WR, Shafer TJ 

2012 

Culbreth ME, Harrill JA, Freudenrich TM, Mundy WR, Shafer TJ.Comparison of 

chemical-induced changes in proliferation and apoptosis in human and mouse 

neuroprogenitor cells. Neurotoxicology. 2012 Dec; 33(6):1499-510.  

Not within 

scope/ecological and fate 

Muangphra P, Kwankua W, 

Gooneratne R 
2014 

Muangphra P, Kwankua W, Gooneratne R.Genotoxic effects of glyphosate or paraquat on 

earthworm coelomocytes. Environ Toxicol. 2014 Jun; 29(6):612-20.  

Not within 

scope/ecological and fate 

Harris WR, Sammons RD, 

Grabiak RC, Mehrsheikh A, 

Bleeke MS 

2012 

Harris WR, Sammons RD, Grabiak RC, Mehrsheikh A, Bleeke MS.Computer simulation 

of the interactions of glyphosate with metal ions in phloem. J Agric Food Chem. 2012 Jun 

20; 60(24):6077-87.  

Not within scope/ 

methods generating 

McConnell ER, McClain 

MA, Ross J, Lefew WR, 

Shafer TJ 

2012 

McConnell ER, McClain MA, Ross J, Lefew WR, Shafer TJ.Evaluation of multi-well 

microelectrode arrays for neurotoxicity screening using a chemical training set. 

Neurotoxicology. 2012 Oct; 33(5):1048-57.  

Not within 

scope/ecological and fate 

SaitÃºa H, Giannini F, 

Padilla AP 
2012 

SaitÃºa H, Giannini F, Padilla AP.Drinking water obtaining by nanofiltration from waters 

contaminated with glyphosate formulations: process evaluation by means of toxicity tests 

and studies on operating parameters. J Hazard Mater. 2012 Aug 15; 227-228:204-10.  
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Comments Authors 
PubDate 

(Year) 
Full Citation 

Not relevant 
Zhou J, Li J, An R, Yuan H, 

Yu F 
2012 

Zhou J, Li J, An R, Yuan H, Yu F.Study on a new synthesis approach of glyphosate. J 

Agric Food Chem. 2012 Jun 27; 60(25):6279-85.  

Poisoning or incident 
Hour BT, Belen C, Zar T, 

Lien YH 
2012 

Hour BT, Belen C, Zar T, Lien YH.Herbicide roundup intoxication: successful treatment 

with continuous renal replacement therapy. Am J Med. 2012 Aug; 125(8):e1-2.  

Epidemiology 
Mink PJ, Mandel JS, 

Sceurman BK, Lundin JI 
2012 

Mink PJ, Mandel JS, Sceurman BK, Lundin JI.Epidemiologic studies of glyphosate and 

cancer: a review. Regul Toxicol Pharmacol. 2012 Aug; 63(3):440-52.  

Not within 

scope/ecological and fate 

Santos MJ, Ferreira MF, 

Cachada A, Duarte AC, 

Sousa JP 

2012 

Santos MJ, Ferreira MF, Cachada A, Duarte AC, Sousa JP.Pesticide application to 

agricultural fields: effects on the reproduction and avoidance behaviour of Folsomia 

candida and Eisenia andrei. Ecotoxicology. 2012 Nov; 21(8):2113-22.  

Editorial/commentary DeSesso JM, Williams AL 2012 

DeSesso JM, Williams AL.Comment on Glyphosate impairs male offspring reproductive 

development by disrupting gonadotropin expression' by Romano et al. 2012. Arch Toxicol. 

2012 Nov; 86(11):1791-3; author reply 1795-7.  

Not within 

scope/ecological and fate 

Shiogiri NS, Paulino MG, 

Carraschi SP, Baraldi FG, da 

Cruz C, Fernandes MN 

2012 

Shiogiri NS, Paulino MG, Carraschi SP, Baraldi FG, da Cruz C, Fernandes MN.Acute 

exposure of a glyphosate-based herbicide affects the gills and liver of the Neotropical fish, 

Piaractus mesopotamicus. Environ Toxicol Pharmacol. 2012 Sep; 34(2):388-96.  

Not relevant 

Pouessel J, Le Bris N, 

Bencini A, Giorgi C, 

Valtancoli B, Tripier R 

2012 

Pouessel J, Le Bris N, Bencini A, Giorgi C, Valtancoli B, Tripier R.Glyphosate and ATP 

binding by mononuclear Zn(II) complexes with non-symmetric ditopic polyamine ligands. 

Dalton Trans. 2012 Sep 21; 41(35):10521-32.  

In vitro/cytotox/no 

glyphosate measurements 

Song HY, Kim YH, Seok SJ, 

Gil HW, Hong SY 
2012 

Song HY, Kim YH, Seok SJ, Gil HW, Hong SY.In vitro cytotoxic effect of glyphosate 

mixture containing surfactants. J Korean Med Sci. 2012 Jul; 27(7):711-5.  

Not within scope/ 

exposure and monitoring 

Hu Z, Ye M, Pan G, Zhang 

T, Zhong N 
2012 

Hu Z, Ye M, Pan G, Zhang T, Zhong N.[Simultaneous determination of phosphorous by-

products and inorganic anions in glyphosate mother liquor by ion chromatography with 

suppressed-conductivity detection]. Se Pu. 2012 Apr; 30(4):391-4.  

Not within scope/ 

exposure and monitoring 

Wang Y, Wu B, Lian H, Shi 

C 
2012 

Wang Y, Wu B, Lian H, Shi C.[Determination of glyphosate in heart blood of corpse by 

ion chromatography]. Se Pu. 2012 Apr; 30(4):419-22.  
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Comments Authors 
PubDate 

(Year) 
Full Citation 

Not within scope/ 

methods generating 

Rathod R, Kang Z, Hartson 

SD, Kumauchi M, Xie A, 

Hoff WD 

2012 

Rathod R, Kang Z, Hartson SD, Kumauchi M, Xie A, Hoff WD.Side-chain specific 

isotopic labeling of proteins for infrared structural biology: the case of ring-D4-tyrosine 

isotope labeling of photoactive yellow protein. Protein Expr Purif. 2012 Sep; 85(1):125-32.  

Not within 

scope/ecological and fate 

de Castilhos Ghisi N, Cestari 

MM 
2013 

de Castilhos Ghisi N, Cestari MM.Genotoxic effects of the herbicide Roundup(Â®) in the 

fish Corydoras paleatus (Jenyns 1842) after short-term, environmentally low concentration 

exposure. Environ Monit Assess. 2013 Apr; 185(4):3201-7.  

Poisoning or incident 

Sribanditmongkol P, 

Jutavijittum P, 

Pongraveevongsa P, 

Wunnapuk K, Durongkadech 

P 

2012 

Sribanditmongkol P, Jutavijittum P, Pongraveevongsa P, Wunnapuk K, Durongkadech 

P.Pathological and toxicological findings in glyphosate-surfactant herbicide fatality: a case 

report. Am J Forensic Med Pathol. 2012 Sep; 33(3):234-7.  

Not within 

scope/ecological and fate 

Hanana H, Simon G, 

Kervarec N, Mohammadou 

BA, CÃ©rantola S 

2012 

Hanana H, Simon G, Kervarec N, Mohammadou BA, CÃ©rantola S.HRMAS NMR as a 

tool to study metabolic responses in heart clam Ruditapes decussatus exposed to 

RoundupÂ®. Talanta. 2012 Aug 15; 97:425-31.  

Not within 

scope/ecological and fate 

Sura S, Waiser M, Tumber V, 

Farenhorst A 
2012 

Sura S, Waiser M, Tumber V, Farenhorst A.Effects of herbicide mixture on microbial 

communities in prairie wetland ecosystems: a whole wetland approach. Sci Total Environ. 

2012 Oct 1; 435-436:34-43.  

Not within scope/ 

methods generating 
Liu Z, Liu S, Yin P, He Y 2012 

Liu Z, Liu S, Yin P, He Y.Fluorescence enhancement of CdTe/CdS quantum dots by 

coupling of glyphosate and its application for sensitive detection of copper ion. Anal Chim 

Acta. 2012 Oct 1; 745:78-84.  

Not within 

scope/ecological and fate 

Zhou CF, Wang YJ, Yu YC, 

Sun RJ, Zhu XD, Zhang HL, 

Zhou DM 

2012 

Zhou CF, Wang YJ, Yu YC, Sun RJ, Zhu XD, Zhang HL, Zhou DM.Does glyphosate 

impact on Cu uptake by, and toxicity to, the earthworm Eisenia fetida? Ecotoxicology. 

2012 Nov; 21(8):2297-305.  

Not within 

scope/ecological and fate 

Fan J, Yang G, Zhao H, Shi 

G, Geng Y, Hou T, Tao K 
2012 

Fan J, Yang G, Zhao H, Shi G, Geng Y, Hou T, Tao K.Isolation, identification and 

characterization of a glyphosate-degrading bacterium, Bacillus cereus CB4, from soil. J 

Gen Appl Microbiol. 2012; 58(4):263-71.  

In vitro/pesticide mixture 
Astiz M, de Alaniz MJ, 

Marra CA 
2012 

Astiz M, de Alaniz MJ, Marra CA.The oxidative damage and inflammation caused by 

pesticides are reverted by lipoic acid in rat brain. Neurochem Int. 2012 Dec; 61(7):1231-41.  
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Comments Authors 
PubDate 

(Year) 
Full Citation 

In vitro/cytotox/no 

glyphosate measurements 

Mesnage R, Bernay B, 

SÃ©ralini GE 
2013 

Mesnage R, Bernay B, SÃ©ralini GE.Ethoxylated adjuvants of glyphosate-based 

herbicides are active principles of human cell toxicity. Toxicology. 2013 Nov 16; 313(2-

3):122-8.  

Enzyme activity/no 

gylphosate 

measurements/no 

histopath changes 

observed in liver, kidney, 

and small intestine 

Larsen K, Najle R, Lifschitz 

A, Virkel G 
2012 

Larsen K, Najle R, Lifschitz A, Virkel G.Effects of sub-lethal exposure of rats to the 

herbicide glyphosate in drinking water: glutathione transferase enzyme activities, levels of 

reduced glutathione and lipid peroxidation in liver, kidneys and small intestine. Environ 

Toxicol Pharmacol. 2012 Nov; 34(3):811-8.  

Not within 

scope/ecological and fate 
Kylin H 2013 

Kylin H.Time-integrated sampling of glyphosate in natural waters. Chemosphere. 2013 

Feb; 90(6):1821-8.  

Not within scope/ 

methods generating 

Costa JC, Ando RA, 

Sant'Ana AC, Corio P 
2012 

Costa JC, Ando RA, Sant'Ana AC, Corio P.Surface-enhanced Raman spectroscopy studies 

of organophosphorous model molecules and pesticides. Phys Chem Chem Phys. 2012 Dec 

5; 14(45):15645-51.  

Not within 

scope/ecological and fate 

Anbalagan C, Lafayette I, 

Antoniou-Kourounioti M, 

Gutierrez C, Martin JR, 

Chowdhuri DK, De Pomerai 

DI 

2013 

Anbalagan C, Lafayette I, Antoniou-Kourounioti M, Gutierrez C, Martin JR, Chowdhuri 

DK, De Pomerai DI.Use of transgenic GFP reporter strains of the nematode Caenorhabditis 

elegans to investigate the patterns of stress responses induced by pesticides and by organic 

extracts from agricultural soils. Ecotoxicology. 2013 Jan; 22(1):72-85.  

Not within 

scope/ecological and fate 

Mbanaso FU, Coupe SJ, 

Charlesworth SM, Nnadi EO 
2013 

Mbanaso FU, Coupe SJ, Charlesworth SM, Nnadi EO.Laboratory-based experiments to 

investigate the impact of glyphosate-containing herbicide on pollution attenuation and 

biodegradation in a model pervious paving system. Chemosphere. 2013 Jan; 90(2):737-46.  

In vitro/no glyphosate 

measurements 

Kim YH, Hong JR, Gil HW, 

Song HY, Hong SY 
2013 

Kim YH, Hong JR, Gil HW, Song HY, Hong SY.Mixtures of glyphosate and surfactant 

TN20 accelerate cell death via mitochondrial damage-induced apoptosis and necrosis. 

Toxicol In Vitro. 2013 Feb; 27(1):191-7.  
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Not within scope/ 

methods generating 

Padilla-SÃ¡nchez JA, Plaza-

BolaÃ±os P, Romero-

GonzÃ¡lez R, Grande-

MartÃnez A, Thurman EM, 

Garrido-Frenich A 

2012 

Padilla-SÃ¡nchez JA, Plaza-BolaÃ±os P, Romero-GonzÃ¡lez R, Grande-MartÃnez A, 

Thurman EM, Garrido-Frenich A.Innovative determination of polar organophosphonate 

pesticides based on high-resolution Orbitrap mass spectrometry. J Mass Spectrom. 2012 

Nov; 47(11):1458-65.  

Not within 

scope/ecological and fate 

Petersen J, Grant R, Larsen 

SE, Blicher-Mathiesen G 
2012 

Petersen J, Grant R, Larsen SE, Blicher-Mathiesen G.Sampling of herbicides in streams 

during flood events. J Environ Monit. 2012 Dec; 14(12):3284-94.  

Editorial 
Defarge N, Mesnage R, Gress 

S, SÃ©ralini GE 
2012 

Defarge N, Mesnage R, Gress S, SÃ©ralini GE.Letter to the editor: developmental and 

reproductive outcomes of roundup and glyphosate in humans and animals. J Toxicol 

Environ Health B Crit Rev. 2012; 15(7):433-7; author reply 438-40.  

Microbiota/formulation/ 

no glyphosate 

measurements 

Shehata AA, SchrÃ¶dl W, 

Aldin AA, Hafez HM, 

KrÃ¼ger M 

2013 

Shehata AA, SchrÃ¶dl W, Aldin AA, Hafez HM, KrÃ¼ger M.The effect of glyphosate on 

potential pathogens and beneficial members of poultry microbiota in vitro. Curr Microbiol. 

2013 Apr; 66(4):350-8.  

Not within 

scope/ecological and fate 

Cuhra M, Traavik T, BÃ¸hn 

T 
2013 

Cuhra M, Traavik T, BÃ¸hn T.Clone- and age-dependent toxicity of a glyphosate 

commercial formulation and its active ingredient in Daphnia magna. Ecotoxicology. 2013 

Mar; 22(2):251-62.  

Not within 

scope/ecological and fate 

Cui H, Li Q, Qian Y, Zhang 

Q, Zhai J 
2012 

Cui H, Li Q, Qian Y, Zhang Q, Zhai J.Preparation and adsorption performance of 

MnO2/PAC composite towards aqueous glyphosate. Environ Technol. 2012 Sep; 33(16-

18):2049-56.  

Not within 

scope/ecological and fate 

Latorre MA, LÃ³pez 

GonzÃ¡lez EC, Larriera A, 

Poletta GL, Siroski PA 

2013 

Latorre MA, LÃ³pez GonzÃ¡lez EC, Larriera A, Poletta GL, Siroski PA.Effects of in vivo 

exposure to RoundupÂ® on immune system of Caiman latirostris. J Immunotoxicol. 2013 

Oct-Dec; 10(4):349-54.  

Not within 

scope/ecological and fate 

Bois P, Huguenot D, 

JÃ©zÃ©quel K, Lollier M, 

Cornu JY, Lebeau T 

2013 

Bois P, Huguenot D, JÃ©zÃ©quel K, Lollier M, Cornu JY, Lebeau T.Herbicide mitigation 

in microcosms simulating stormwater basins subject to polluted water inputs. Water Res. 

2013 Mar 1; 47(3):1123-35.  

Effect on E. coli/not 

publicly available for free 

Lu W, Li L, Chen M, Zhou 

Z, Zhang W, Ping S, Yan Y, 

Wang J, Lin M 

2013 

Lu W, Li L, Chen M, Zhou Z, Zhang W, Ping S, Yan Y, Wang J, Lin M.Genome-wide 

transcriptional responses of Escherichia coli to glyphosate, a potent inhibitor of the 

shikimate pathway enzyme 5-enolpyruvylshikimate-3-phosphate synthase. Mol Biosyst. 

2013 Mar; 9(3):522-30.  
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Not within scope/ 

methods generating 

Bataller R, Campos I, 

Laguarda-Miro N, AlcaÃ±iz 

M, Soto J, MartÃnez-

MÃ¡Ã±ez R, Gil L, GarcÃa-

Breijo E, IbÃ¡Ã±ez-Civera J 

2012 

Bataller R, Campos I, Laguarda-Miro N, AlcaÃ±iz M, Soto J, MartÃnez-MÃ¡Ã±ez R, Gil 

L, GarcÃa-Breijo E, IbÃ¡Ã±ez-Civera J.Glyphosate detection by means of a voltammetric 

electronic tongue and discrimination of potential interferents. Sensors (Basel). 2012 Dec 

18; 12(12):17553-68.  

Not within 

scope/ecological and fate 

Le Mer C, Roy RL, Pellerin 

J, Couillard CM, Maltais D 
2013 

Le Mer C, Roy RL, Pellerin J, Couillard CM, Maltais D.Effects of chronic exposures to the 

herbicides atrazine and glyphosate to larvae of the threespine stickleback (Gasterosteus 

aculeatus). Ecotoxicol Environ Saf. 2013 Mar; 89:174-81.  

Not within 

scope/ecological and fate 

Vera-Candioti J, Soloneski S, 

Larramendy ML 
2013 

Vera-Candioti J, Soloneski S, Larramendy ML.Evaluation of the genotoxic and cytotoxic 

effects of glyphosate-based herbicides in the ten spotted live-bearer fish Cnesterodon 

decemmaculatus (Jenyns, 1842). Ecotoxicol Environ Saf. 2013 Mar; 89:166-73.  

Poisoning or incident Deo SP, Shetty P 2012 
Deo SP, Shetty P.Accidental chemical burns of oral mucosa by herbicide. JNMA J Nepal 

Med Assoc. 2012 Jan-Mar; 52(185):40-2.  

Not within 

scope/ecological and fate 

Ghafoor A, Jarvis NJ, 

StenstrÃ¶m J 
2013 

Ghafoor A, Jarvis NJ, StenstrÃ¶m J.Modelling pesticide sorption in the surface and 

subsurface soils of an agricultural catchment. Pest Manag Sci. 2013 Aug; 69(8):919-29.  

Review 
Kimmel GL, Kimmel CA, 

Williams AL, DeSesso JM 
2013 

Kimmel GL, Kimmel CA, Williams AL, DeSesso JM.Evaluation of developmental toxicity 

studies of glyphosate with attention to cardiovascular development. Crit Rev Toxicol. 2013 

Feb; 43(2):79-95.  

Poisoning or incident 

KneÅ¾eviÄ‡ V, BoÅ¾iÄ‡ 

D, BudoÅ¡an I, ÄŒeliÄ‡ D, 

MiloÅ¡eviÄ‡ A, MitiÄ‡ I 

2012 

KneÅ¾eviÄ‡ V, BoÅ¾iÄ‡ D, BudoÅ¡an I, ÄŒeliÄ‡ D, MiloÅ¡eviÄ‡ A, MitiÄ‡ I.[Early 

continuous dialysis in acute glyphosate-surfactant poisoning]. Srp Arh Celok Lek. 2012 

Sep-Oct; 140(9-10):648-52.  

Not within scope/ 

exposure and monitoring 

Zouaoui K, Dulaurent S, 

Gaulier JM, Moesch C, 

LachÃ¢tre G 

2013 

Zouaoui K, Dulaurent S, Gaulier JM, Moesch C, LachÃ¢tre G.Determination of glyphosate 

and AMPA in blood and urine from humans: about 13 cases of acute intoxication. Forensic 

Sci Int. 2013 Mar 10; 226(1-3):e20-5.  

Not within scope/ 

methods generating 

Kujawinski DM, Wolbert JB, 

Zhang L, Jochmann MA, 

Widory D, Baran N, Schmidt 

TC 

2013 

Kujawinski DM, Wolbert JB, Zhang L, Jochmann MA, Widory D, Baran N, Schmidt 

TC.Carbon isotope ratio measurements of glyphosate and AMPA by liquid 

chromatography coupled to isotope ratio mass spectrometry. Anal Bioanal Chem. 2013 

Mar; 405(9):2869-78.  
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Not within scope/ 

methods generating 

Botero-Coy AM, IbÃ¡Ã±ez 

M, Sancho JV, HernÃ¡ndez F 
2013 

Botero-Coy AM, IbÃ¡Ã±ez M, Sancho JV, HernÃ¡ndez F.Improvements in the analytical 

methodology for the residue determination of the herbicide glyphosate in soils by liquid 

chromatography coupled to mass spectrometry. J Chromatogr A. 2013 May 31; 1292:132-

41.  

Not within 

scope/ecological and fate 

Piola L, Fuchs J, Oneto ML, 

Basack S, Kesten E, 

CasabÃ© N 

2013 

Piola L, Fuchs J, Oneto ML, Basack S, Kesten E, CasabÃ© N.Comparative toxicity of two 

glyphosate-based formulations to Eisenia andrei under laboratory conditions. 

Chemosphere. 2013 Apr; 91(4):545-51.  

Not within 

scope/ecological and fate 

Hadi F, Mousavi A, Noghabi 

KA, Tabar HG, Salmanian 

AH 

2013 

Hadi F, Mousavi A, Noghabi KA, Tabar HG, Salmanian AH.New bacterial strain of the 

genus Ochrobactrum with glyphosate-degrading activity. J Environ Sci Health B. 2013; 

48(3):208-13.  

Not within 

scope/ecological and fate 

Qiu H, Geng J, Ren H, Xia 

X, Wang X, Yu Y 
2013 

Qiu H, Geng J, Ren H, Xia X, Wang X, Yu Y.Physiological and biochemical responses of 

Microcystis aeruginosa to glyphosate and its RoundupÂ® formulation. J Hazard Mater. 

2013 Mar 15; 248-249:172-6.  

Poisoning or incident 

Mariager TP, Madsen PV, 

EbbehÃ¸j NE, Schmidt B, 

Juhl A 

2013 

Mariager TP, Madsen PV, EbbehÃ j̧ NE, Schmidt B, Juhl A.Severe adverse effects related 

to dermal exposure to a glyphosate-surfactant herbicide. Clin Toxicol (Phila). 2013 Feb; 

51(2):111-3.  

Not relevant 

Pouessel J, Abada S, Le Bris 

N, Elhabiri M, 

CharbonniÃ¨re LJ, Tripier R 

2013 

Pouessel J, Abada S, Le Bris N, Elhabiri M, CharbonniÃ¨re LJ, Tripier R.A new bis-

tetraamine ligand with a chromophoric 4-(9-anthracenyl)-2,6-dimethylpyridinyl linker for 

glyphosate and ATP sensing. Dalton Trans. 2013 Apr 14; 42(14):4859-72.  

Not within 

scope/ecological and fate 

Waiman CV, Avena MJ, 

Regazzoni AE, Zanini GP 
2013 

Waiman CV, Avena MJ, Regazzoni AE, Zanini GP.A real time in situ ATR-FTIR 

spectroscopic study of glyphosate desorption from goethite as induced by phosphate 

adsorption: effect of surface coverage. J Colloid Interface Sci. 2013 Mar 15; 394:485-9.  

In vitro/no glyphosate 

measurements 

KÄ±lÄ±nÃ§ N, Ä°ÅŸgÃ¶r 

MM, ÅžengÃ¼l B, Beydemir 

Åž 

2015 

KÄ±lÄ±nÃ§ N, Ä°ÅŸgÃ¶r MM, ÅžengÃ¼l B, Beydemir Åž.Influence of pesticide 

exposure on carbonic anhydrase II from sheep stomach. Toxicol Ind Health. 2015 Sep; 

31(9):823-30.  

Not within scope/ 

methods generating 
See HH, Stratz S, Hauser PC 2013 

See HH, Stratz S, Hauser PC.Electro-driven extraction across a polymer inclusion 

membrane in a flow-through cell. J Chromatogr A. 2013 Jul 26; 1300:79-84.  
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Microbiota/formulation/ 

no glyphosate 

measurements 

KrÃ¼ger M, Shehata AA, 

SchrÃ¶dl W, Rodloff A 
2013 

KrÃ¼ger M, Shehata AA, SchrÃ¶dl W, Rodloff A.Glyphosate suppresses the antagonistic 

effect of Enterococcus spp. on Clostridium botulinum. Anaerobe. 2013 Apr; 20:74-8.  

Not within scope/ 

methods generating 

Song J, Li XM, Figoli A, 

Huang H, Pan C, He T, Jiang 

B 

2013 

Song J, Li XM, Figoli A, Huang H, Pan C, He T, Jiang B.Composite hollow fiber 

nanofiltration membranes for recovery of glyphosate from saline wastewater. Water Res. 

2013 Apr 15; 47(6):2065-74.  

Not within 

scope/ecological and fate 

Sandrini JZ, Rola RC, Lopes 

FM, Buffon HF, Freitas MM, 

Martins Cde M, da Rosa CE 

2013 

Sandrini JZ, Rola RC, Lopes FM, Buffon HF, Freitas MM, Martins Cde M, da Rosa 

CE.Effects of glyphosate on cholinesterase activity of the mussel Perna perna and the fish 

Danio rerio and Jenynsia multidentata: in vitro studies. Aquat Toxicol. 2013 Apr 15; 130-

131:171-3.  

Model application 

Ramachandran V, Singh R, 

Yang X, Tunduguru R, 

Mohapatra S, Khandelwal S, 

Patel S, Datta S 

2013 

Ramachandran V, Singh R, Yang X, Tunduguru R, Mohapatra S, Khandelwal S, Patel S, 

Datta S.Genetic and chemical knockdown: a complementary strategy for evaluating an 

anti-infective target. Adv Appl Bioinform Chem. 2013; 6:1-13.  

Pesticide mixture/no 

glyphosate measurements 

Astiz M, Hurtado de Catalfo 

GE, GarcÃa MN, Galletti 

SM, Errecalde AL, de Alaniz 

MJ, Marra CA 

2013 

Astiz M, Hurtado de Catalfo GE, GarcÃa MN, Galletti SM, Errecalde AL, de Alaniz MJ, 

Marra CA.Pesticide-induced decrease in rat testicular steroidogenesis is differentially 

prevented by lipoate and tocopherol. Ecotoxicol Environ Saf. 2013 May; 91:129-38.  

Not within 

scope/ecological and fate 

Lagator M, Vogwill T, 

Colegrave N, Neve P 
2013 

Lagator M, Vogwill T, Colegrave N, Neve P.Herbicide cycling has diverse effects on 

evolution of resistance in Chlamydomonas reinhardtii. Evol Appl. 2013 Feb; 6(2):197-206.  

Not within 

scope/ecological and fate 
Janssens L, Stoks R 2013 

Janssens L, Stoks R.Synergistic effects between pesticide stress and predator cues: 

conflicting results from life history and physiology in the damselfly Enallagma 

cyathigerum. Aquat Toxicol. 2013 May 15; 132-133:92-9.  

Review Kier LD, Kirkland DJ 2013 
Kier LD, Kirkland DJ.Review of genotoxicity studies of glyphosate and glyphosate-based 

formulations. Crit Rev Toxicol. 2013 Apr; 43(4):283-315.  

Not within 

scope/ecological and fate 

Vialle C, Sablayrolles C, 

Silvestre J, Monier L, Jacob 

S, Huau MC, Montrejaud-

Vignoles M 

2013 

Vialle C, Sablayrolles C, Silvestre J, Monier L, Jacob S, Huau MC, Montrejaud-Vignoles 

M.Pesticides in roof runoff: study of a rural site and a suburban site. J Environ Manage. 

2013 May 15; 120:48-54.  
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Full Citation 

In vitro/no glyphosate 
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Chorfa A, BÃ©temps D, 

Morignat E, Lazizzera C, 

Hogeveen K, Andrieu T, 

Baron T 

2013 

Chorfa A, BÃ©temps D, Morignat E, Lazizzera C, Hogeveen K, Andrieu T, Baron 

T.Specific pesticide-dependent increases in Î±-synuclein levels in human neuroblastoma 

(SH-SY5Y) and melanoma (SK-MEL-2) cell lines. Toxicol Sci. 2013 Jun; 133(2):289-97.  

Not within 

scope/ecological and fate 

Haudin CS, Zhang Y, 

DumÃ©ny V, Lashermes G, 

Bergheaud V, Barriuso E, 

Houot S 

2013 

Haudin CS, Zhang Y, DumÃ©ny V, Lashermes G, Bergheaud V, Barriuso E, Houot S.Fate 

of (14)C-organic pollutant residues in composted sludge after application to soil. 

Chemosphere. 2013 Aug; 92(10):1280-5.  

Not within 

scope/ecological and fate 
Qin J, Li H, Lin C, Chen G 2013 

Qin J, Li H, Lin C, Chen G.Can rainwater induce Fenton-driven degradation of herbicides 

in natural waters? Chemosphere. 2013 Aug; 92(8):1048-52.  

Not within 

scope/ecological and fate 

Li W, Wang YJ, Zhu M, Fan 

TT, Zhou DM, Phillips BL, 

Sparks DL 

2013 

Li W, Wang YJ, Zhu M, Fan TT, Zhou DM, Phillips BL, Sparks DL.Inhibition 

mechanisms of Zn precipitation on aluminum oxide by glyphosate: a 31P NMR and Zn 

EXAFS study. Environ Sci Technol. 2013 May 7; 47(9):4211-9.  

Formulation/no 

glyphosate measurements 

Jasper R, Locatelli GO, Pilati 

C, Locatelli C 
2012 

Jasper R, Locatelli GO, Pilati C, Locatelli C.Evaluation of biochemical, hematological and 

oxidative parameters in mice exposed to the herbicide glyphosate-Roundup(Â®). 

Interdiscip Toxicol. 2012 Sep; 5(3):133-40.  

Not within scope/ 

methods generating 

Cao L, Liang S, Tan X, Meng 

J 
2012 

Cao L, Liang S, Tan X, Meng J.[Capillary electrophoresis analysis for glyphosate, 

glufosinate and aminomethylphosphonic acid with laser-induced fluorescence detection]. 

Se Pu. 2012 Dec; 30(12):1295-300.  

Not within scope/ 

methods generating 

da Silva ER, Segato TP, 

Coltro WK, Lima RS, 

Carrilho E, Mazo LH 

2013 

da Silva ER, Segato TP, Coltro WK, Lima RS, Carrilho E, Mazo LH.Determination of 

glyphosate and AMPA on polyester-toner electrophoresis microchip with contactless 

conductivity detection. Electrophoresis. 2013 Jul; 34(14):2107-11.  

Not within 

scope/ecological and fate 

Liu YB, Long MX, Yin YJ, 

Si MR, Zhang L, Lu ZQ, 

Wang Y, Shen XH 

2013 

Liu YB, Long MX, Yin YJ, Si MR, Zhang L, Lu ZQ, Wang Y, Shen XH.Physiological 

roles of mycothiol in detoxification and tolerance to multiple poisonous chemicals in 

Corynebacterium glutamicum. Arch Microbiol. 2013 Jun; 195(6):419-29.  

Not within 

scope/ecological and fate 

UlÃ©n BM, Larsbo M, 

Kreuger JK, SvanbÃ¤ck A 
2014 

UlÃ©n BM, Larsbo M, Kreuger JK, SvanbÃ¤ck A.Spatial variation in herbicide leaching 

from a marine clay soil via subsurface drains. Pest Manag Sci. 2014 Mar; 70(3):405-14.  
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Not within 

scope/ecological and fate 

Daouk S, Copin PJ, Rossi L, 

ChÃ¨vre N, Pfeifer HR 
2013 

Daouk S, Copin PJ, Rossi L, ChÃ¨vre N, Pfeifer HR.Dynamics and environmental risk 

assessment of the herbicide glyphosate and its metabolite AMPA in a small vineyard river 

of the Lake Geneva catchment. Environ Toxicol Chem. 2013 Sep; 32(9):2035-44.  

Epidemiology 

Henneberger PK, Liang X, 

London SJ, Umbach DM, 

Sandler DP, Hoppin JA 

2014 

Henneberger PK, Liang X, London SJ, Umbach DM, Sandler DP, Hoppin JA.Exacerbation 

of symptoms in agricultural pesticide applicators with asthma. Int Arch Occup Environ 

Health. 2014 May; 87(4):423-32.  

Not within 

scope/ecological and fate 

Lashermes G, Zhang Y, 

Houot S, Steyer JP, Patureau 

D, Barriuso E, Garnier P 

2013 

Lashermes G, Zhang Y, Houot S, Steyer JP, Patureau D, Barriuso E, Garnier P.Simulation 

of Organic Matter and Pollutant Evolution during Composting: The COP-Compost Model. 

J Environ Qual. 2013 Mar-Apr; 42(2):361-72.  

Not within scope/ 

methods generating 
Ding X, Yang KL 2013 

Ding X, Yang KL.Development of an oligopeptide functionalized surface plasmon 

resonance biosensor for online detection of glyphosate. Anal Chem. 2013 Jun 18; 

85(12):5727-33.  

Not within 

scope/ecological and fate 

Daouk S, Grandjean D, 

Chevre N, De Alencastro LF, 

Pfeifer HR 

2013 

Daouk S, Grandjean D, Chevre N, De Alencastro LF, Pfeifer HR.The herbicide glyphosate 

and its metabolite AMPA in the Lavaux vineyard area, Western Switzerland: proof of 

widespread export to surface waters. Part I: method validation in different water matrices. J 

Environ Sci Health B. 2013; 48(9):717-24.  

Not within 

scope/ecological and fate 

Daouk S, De Alencastro LF, 

Pfeifer HR 
2013 

Daouk S, De Alencastro LF, Pfeifer HR.The herbicide glyphosate and its metabolite 

AMPA in the Lavaux vineyard area, western Switzerland: proof of widespread export to 

surface waters. Part II: the role of infiltration and surface runoff. J Environ Sci Health B. 

2013; 48(9):725-36.  

Not within 

scope/ecological and fate 

Zhou Y, Guo Y, Xu S, Zhang 

L, Ahmad W, Shi Z 
2013 

Zhou Y, Guo Y, Xu S, Zhang L, Ahmad W, Shi Z.Photoluminescent 3D lanthanide-organic 

frameworks based on 2,5-dioxo-1,4-piperazinylbis(methylphosphonic) acid formed via in 

situ cyclodehydration of glyphosates. Inorg Chem. 2013 Jun 3; 52(11):6338-45.  

Not within 

scope/ecological and fate 

Zhou CF, Wang YJ, Li CC, 

Sun RJ, Yu YC, Zhou DM 
2013 

Zhou CF, Wang YJ, Li CC, Sun RJ, Yu YC, Zhou DM.Subacute toxicity of copper and 

glyphosate and their interaction toÂ earthworm (Eisenia fetida). Environ Pollut. 2013 Sep; 

180:71-7.  
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Thongprakaisang S, 

Thiantanawat A, 

Rangkadilok N, Suriyo T, 

Satayavivad J 

2013 

Thongprakaisang S, Thiantanawat A, Rangkadilok N, Suriyo T, Satayavivad J.Glyphosate 

induces human breast cancer cells growth via estrogen receptors. Food Chem Toxicol. 

2013 Sep; 59:129-36.  

Not within 

scope/ecological and fate 

Iummato MM, Di Fiori E, 

Sabatini SE, Cacciatore LC, 

CochÃ³n AC, de Molina 

Mdel C, JuÃ¡rez AB 

2013 

Iummato MM, Di Fiori E, Sabatini SE, Cacciatore LC, CochÃ³n AC, de Molina Mdel C, 

JuÃ¡rez AB.Evaluation of biochemical markers in the golden mussel Limnoperna fortunei 

exposed to glyphosate acid in outdoor microcosms. Ecotoxicol Environ Saf. 2013 Sep; 

95:123-9.  

Not within 

scope/ecological and fate 

Chennappa G, Adkar-

Purushothama CR, Suraj U, 

Tamilvendan K, Sreenivasa 

MY 

2014 

Chennappa G, Adkar-Purushothama CR, Suraj U, Tamilvendan K, Sreenivasa 

MY.Pesticide tolerant Azotobacter isolates from paddy growing areas of northern 

Karnataka, India. World J Microbiol Biotechnol. 2014 Jan; 30(1):1-7.  

Not within scope/ 

exposure and monitoring 

Espanhol-Soares M, Nociti 

LA, Machado-Neto JG 
2013 

Espanhol-Soares M, Nociti LA, Machado-Neto JG.Procedures to evaluate the efficiency of 

protective clothing worn by operators applying pesticide. Ann Occup Hyg. 2013 Oct; 

57(8):1041-53.  

Not within 

scope/ecological and fate 

Nwani CD, Nagpure NS, 

Kumar R, Kushwaha B, 

Lakra WS 

2013 

Nwani CD, Nagpure NS, Kumar R, Kushwaha B, Lakra WS.DNA damage and oxidative 

stress modulatory effects of glyphosate-based herbicide in freshwater fish, Channa 

punctatus. Environ Toxicol Pharmacol. 2013 Sep; 36(2):539-47.  

Formulation/no 

glyphosate measurements 

de Liz Oliveira Cavalli VL, 

Cattani D, Heinz Rieg CE, 

Pierozan P, Zanatta L, 

Benedetti Parisotto E, 

Wilhelm Filho D, Mena 

Barreto Silva FR, Pessoa-

Pureur R, Zamoner A 

2013 

de Liz Oliveira Cavalli VL, Cattani D, Heinz Rieg CE, Pierozan P, Zanatta L, Benedetti 

Parisotto E, Wilhelm Filho D, Mena Barreto Silva FR, Pessoa-Pureur R, Zamoner 

A.Roundup disrupts male reproductive functions by triggering calcium-mediated cell death 

in rat testis and Sertoli cells. Free Radic Biol Med. 2013 Dec; 65:335-46.  

Not within scope/ 

methods generating 

Shen J, Huang J, Liu L, Ye 

W, Lin J, Van der Bruggen B 
2013 

Shen J, Huang J, Liu L, Ye W, Lin J, Van der Bruggen B.The use of BMED for glyphosate 

recovery from glyphosate neutralization liquor in view of zero discharge. J Hazard Mater. 

2013 Sep 15; 260:660-7.  

Not within 

scope/ecological and fate 

Aparicio VC, De GerÃ³nimo 

E, Marino D, Primost J, 

Carriquiriborde P, Costa JL 

2013 
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FernÃ¡ndez L, de Haro LA, Distefano AJ, Carolina MartÃnez M, LÃa V, Papa JC, Olea I, 

Tosto D, Esteban Hopp H.Population genetics structure of glyphosate-resistant 
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glyphosate and atrazine. Drug Chem Toxicol. 2014 Oct; 37(4):370-7.  
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Chaufan G, Coalova I, RÃos de Molina Mdel C.Glyphosate commercial formulation 

causes cytotoxicity, oxidative effects, and apoptosis on human cells: differences with its 

active ingredient. Int J Toxicol. 2014 Jan-Feb; 33(1):29-38.  
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scope/ecological and fate 

Helmer SH, Kerbaol A, Aras 

P, Jumarie C, Boily M 
2015 

Helmer SH, Kerbaol A, Aras P, Jumarie C, Boily M.Effects of realistic doses of atrazine, 

metolachlor, and glyphosate on lipid peroxidation and diet-derived antioxidants in caged 

honey bees (Apis mellifera). Environ Sci Pollut Res Int. 2015 Jun; 22(11):8010-21.  

Not within 

scope/ecological and fate 
Yusof S, Ismail A, Alias MS 2014 

Yusof S, Ismail A, Alias MS.Effect of glyphosate-based herbicide on early life stages of 

Java medaka (Oryzias javanicus): a potential tropical test fish. Mar Pollut Bull. 2014 Aug 

30; 85(2):494-8.  

Poisoning or incident 

Perry L, Adams RD, Bennett 

AR, Lupton DJ, Jackson G, 

Good AM, Thomas SH, Vale 

JA, Thompson JP, Bateman 

DN, Eddleston M 

2014 

Perry L, Adams RD, Bennett AR, Lupton DJ, Jackson G, Good AM, Thomas SH, Vale JA, 

Thompson JP, Bateman DN, Eddleston M.National toxicovigilance for pesticide exposures 

resulting in health care contact - An example from the UK's National Poisons Information 

Service. Clin Toxicol (Phila). 2014 Jun; 52(5):549-55.  

Not within 

scope/ecological and fate 

Aslam S, Iqbal A, 

Deschamps M, Recous S, 

Garnier P, Benoit P 

2015 

Aslam S, Iqbal A, Deschamps M, Recous S, Garnier P, Benoit P.Effect of rainfall regimes 

and mulch decomposition on the dissipation and leaching of S-metolachlor and glyphosate: 

a soil column experiment. Pest Manag Sci. 2015 Feb; 71(2):278-91.  

Editorial Campbell AW 2014 
Campbell AW.Glyphosate: its effects on humans. Altern Ther Health Med. 2014 May-Jun; 

20(3):9-11.  

Review Schinasi L, Leon ME 2014 

Schinasi L, Leon ME.Non-Hodgkin lymphoma and occupational exposure to agricultural 

pesticide chemical groups and active ingredients: a systematic review and meta-analysis. 

Int J Environ Res Public Health. 2014 Apr 23; 11(4):4449-527.  

In vitro/no measurements 

of glyphosate, 

metabolites, or impurities 

Kwiatkowska M, Nowacka-

Krukowska H, Bukowska B 
2014 

Kwiatkowska M, Nowacka-Krukowska H, Bukowska B.The effect of glyphosate, its 

metabolites and impurities on erythrocyte acetylcholinesterase activity. Environ Toxicol 

Pharmacol. 2014 May; 37(3):1101-8.  

Not within 

scope/ecological and fate 

Saunders LE, Koontz MB, 

Pezeshki R 
2013 

Saunders LE, Koontz MB, Pezeshki R.Root-zone glyphosate exposure adversely affects 

two ditch species. Biology (Basel). 2013 Dec 18; 2(4):1488-96.  
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Comments Authors 
PubDate 

(Year) 
Full Citation 

Not within 

scope/ecological and fate 
Selvi AA, Manonmani HK 2015 

Selvi AA, Manonmani HK.Purification and characterization of carbon-phosphorus bond-

cleavage enzyme from glyphosate degrading Pseudomonas putida T5. Prep Biochem 

Biotechnol. 2015; 45(4):380-97.  

Not within 

scope/ecological and fate 

Sinhorin VD, Sinhorin AP, 

Teixeira JM, MilÃ©ski KM, 

Hansen PC, Moreira PS, 

Kawashita NH, Baviera AM, 

Loro VL 

2014 

Sinhorin VD, Sinhorin AP, Teixeira JM, MilÃ©ski KM, Hansen PC, Moreira PS, 

Kawashita NH, Baviera AM, Loro VL.Effects of the acute exposition to glyphosate-based 

herbicide on oxidative stress parameters and antioxidant responses in a hybrid Amazon fish 

surubim (Pseudoplatystoma sp). Ecotoxicol Environ Saf. 2014 Aug; 106:181-7.  

Not within 

scope/ecological and fate 

Givaudan N, Binet F, Le Bot 

B, Wiegand C 
2014 

Givaudan N, Binet F, Le Bot B, Wiegand C.Earthworm tolerance to residual agricultural 

pesticide contamination: field and experimental assessment of detoxification capabilities. 

Environ Pollut. 2014 Sep; 192:9-18.  

In vitro/no glyphosate 

measurements 

Roustan A, Aye M, De Meo 

M, Di Giorgio C 
2014 

Roustan A, Aye M, De Meo M, Di Giorgio C.Genotoxicity of mixtures of glyphosate and 

atrazine and their environmental transformation products before and after photoactivation. 

Chemosphere. 2014 Aug; 108:93-100.  

Not within 

scope/ecological and fate 

Huang Y, Reddy KN, 

Thomson SJ, Yao H 
2015 

Huang Y, Reddy KN, Thomson SJ, Yao H.Assessment of soybean injury from glyphosate 

using airborne multispectral remote sensing. Pest Manag Sci. 2015 Apr; 71(4):545-52.  

Not within 

scope/ecological and fate 

Baker LF, Mudge JF, 

Houlahan JE, Thompson DG, 

Kidd KA 

2014 

Baker LF, Mudge JF, Houlahan JE, Thompson DG, Kidd KA.The direct and indirect 

effects of a glyphosate-based herbicide and nutrients on Chironomidae (Diptera) emerging 

from small wetlands. Environ Toxicol Chem. 2014 Sep; 33(9):2076-85.  

Not within 

scope/ecological and fate 

GarcÃa-Torres T, GiuffrÃ© 

L, Romaniuk R, RÃos RP, 

Pagano EA 

2014 

GarcÃa-Torres T, GiuffrÃ© L, Romaniuk R, RÃos RP, Pagano EA.Exposure assessment 

to glyphosate of two species of annelids. Bull Environ Contam Toxicol. 2014 Aug; 

93(2):209-14.  

Poisoning or incident 

Mahendrakar K, 

Venkategowda PM, Rao SM, 

Mutkule DP 

2014 
Mahendrakar K, Venkategowda PM, Rao SM, Mutkule DP.Glyphosate surfactant herbicide 

poisoning and management. Indian J Crit Care Med. 2014 May; 18(5):328-30.  
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Comments Authors 
PubDate 

(Year) 
Full Citation 

Not within 

scope/ecological and fate 

Samanta P, Pal S, Mukherjee 

AK, Ghosh AR 
2014 

Samanta P, Pal S, Mukherjee AK, Ghosh AR.Biochemical effects of glyphosate based 

herbicide, Excel Mera 71 on enzyme activities of acetylcholinesterase (AChE), lipid 

peroxidation (LPO), catalase (CAT), glutathione-S-transferase (GST) and protein content 

on teleostean fishes. Ecotoxicol Environ Saf. 2014 Sep; 107:120-5.  

In vitro/formulation/no 

glyphosate measurements 

Cassault-Meyer E, Gress S, 

SÃ©ralini GÃ‰, Galeraud-

Denis I 

2014 

Cassault-Meyer E, Gress S, SÃ©ralini GÃ‰, Galeraud-Denis I.An acute exposure to 

glyphosate-based herbicide alters aromatase levels in testis and sperm nuclear quality. 

Environ Toxicol Pharmacol. 2014 Jul; 38(1):131-40.  

Not within 

scope/ecological and fate 
Navarro CD, Martinez CB 2014 

Navarro CD, Martinez CB.Effects of the surfactant polyoxyethylene amine (POEA) on 

genotoxic, biochemical and physiological parameters of the freshwater teleost Prochilodus 

lineatus. Comp Biochem Physiol C Toxicol Pharmacol. 2014 Sep; 165:83-90.  

Poisoning or incident 
Nishiyori Y, Nishida M, 

Shioda K, Suda S, Kato S 
2014 

Nishiyori Y, Nishida M, Shioda K, Suda S, Kato S.Unilateral hippocampal infarction 

associated with an attempted suicide: a case report. J Med Case Rep. 2014 Jun 23; 8:219.  

Not within scope/ 

methods generating 

Ewald M, Tetard L, Elie-

Caille C, Nicod L, Passian A, 

Bourillot E, Lesniewska E 

2014 

Ewald M, Tetard L, Elie-Caille C, Nicod L, Passian A, Bourillot E, Lesniewska E.From 

surface to intracellular non-invasive nanoscale study of living cells impairments. 

Nanotechnology. 2014 Jul 25; 25(29):295101.  

Enzyme activity/no 

gylphosate 

measurements/no 

histopath changes 

observed in liver, kidney, 

and small intestine 

Larsen K, Najle R, Lifschitz 

A, MatÃ© ML, Lanusse C, 

Virkel GL 

2014 

Larsen K, Najle R, Lifschitz A, MatÃ© ML, Lanusse C, Virkel GL.Effects of Sublethal 

Exposure to a Glyphosate-Based Herbicide Formulation on Metabolic Activities of 

Different Xenobiotic-Metabolizing Enzymes in Rats. Int J Toxicol. 2014 Jul 1; 33(4):307-

318.  

In vitro/formulation/no 

glyphosate measurements 

Coalova I, RÃos de Molina 

Mdel C, Chaufan G 
2014 

Coalova I, RÃos de Molina Mdel C, Chaufan G.Influence of the spray adjuvant on the 

toxicity effects of a glyphosate formulation. Toxicol In Vitro. 2014 Oct; 28(7):1306-11.  
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Comments Authors 
PubDate 

(Year) 
Full Citation 

Not within 

scope/ecological and fate 
Maillard E, Imfeld G 2014 

Maillard E, Imfeld G.Pesticide mass budget in a stormwater wetland. Environ Sci Technol. 

2014 Aug 5; 48(15):8603-11.  

Not within 

scope/ecological and fate 

Zaller JG, Heigl F, Ruess L, 

Grabmaier A 
2014 

Zaller JG, Heigl F, Ruess L, Grabmaier A.Glyphosate herbicide affects belowground 

interactions between earthworms and symbiotic mycorrhizal fungi in a model ecosystem. 

Sci Rep. 2014 Jul 9; 4:5634.  

Not within scope/ 

exposure and monitoring 

Cao L, Deng T, Liang S, Tan 

X, Meng J 
2014 

Cao L, Deng T, Liang S, Tan X, Meng J.Determination of herbicides and its metabolite in 

soil and water samples by capillary electrophoresis-laser induced fluorescence detection 

using microwave-assisted derivatization. Anal Sci. 2014; 30(7):759-66.  

Not within 

scope/ecological and fate 

Kreutz LC, Pavan TR, Alves 

AG, Correia AG, Barriquel 

B, Santos ED, Barcellos LJ 

2014 

Kreutz LC, Pavan TR, Alves AG, Correia AG, Barriquel B, Santos ED, Barcellos 

LJ.Increased immunoglobulin production in silver catfish (Rhamdia quelen) exposed to 

agrichemicals. Braz J Med Biol Res. 2014 Jun; 47(6):499-504.  

Not within 

scope/ecological and fate 

Bai Y, Bao YB, Cai XL, 

Chen CH, Ye XC 
2014 

Bai Y, Bao YB, Cai XL, Chen CH, Ye XC.Feasibility of disposing waste glyphosate 

neutralization liquor with cement rotary kiln. J Hazard Mater. 2014 Aug 15; 278:500-5.  

Not within scope/ 

exposure and monitoring 

Ruiz-Toledo J, Castro R, 

Rivero-PÃ©rez N, Bello-

Mendoza R, SÃ¡nchez D 

2014 

Ruiz-Toledo J, Castro R, Rivero-PÃ©rez N, Bello-Mendoza R, SÃ¡nchez D.Occurrence of 

glyphosate in water bodies derived from intensive agriculture in a tropical region of 

southern Mexico. Bull Environ Contam Toxicol. 2014 Sep; 93(3):289-93.  

Not within 

scope/ecological and fate 

Samanta P, Pal S, Mukherjee 

AK, Ghosh AR 
2014 

Samanta P, Pal S, Mukherjee AK, Ghosh AR.Evaluation of metabolic enzymes in response 

to Excel Mera 71, a glyphosate-based herbicide, and recovery pattern in freshwater 

teleostean fishes. Biomed Res Int. 2014; 2014:425159.  

Not within scope/ 

hypothesis generating 
Morley WA, Seneff S 2014 

Morley WA, Seneff S.Diminished brain resilience syndrome: A modern day neurological 

pathology of increased susceptibility to mild brain trauma, concussion, and downstream 

neurodegeneration. Surg Neurol Int. 2014; 5:97.  

Not within 

scope/ecological and fate 

Zhou CF, Wang YJ, Sun RJ, 

Liu C, Fan GP, Qin WX, Li 

CC, Zhou DM 

2014 

Zhou CF, Wang YJ, Sun RJ, Liu C, Fan GP, Qin WX, Li CC, Zhou DM.Inhibition effect of 

glyphosate on the acute and subacute toxicity of cadmium to earthworm Eisenia fetida. 

Environ Toxicol Chem. 2014 Oct; 33(10):2351-7.  
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Comments Authors 
PubDate 

(Year) 
Full Citation 

Not within 

scope/ecological and fate 

Koakoski G, Quevedo RM, 

Ferreira D, Oliveira TA, da 

Rosa JG, de Abreu MS, 

Gusso D, Marqueze A, 

Kreutz LC, Giacomini AC, 

Fagundes M, Barcellos LJ 

2014 

Koakoski G, Quevedo RM, Ferreira D, Oliveira TA, da Rosa JG, de Abreu MS, Gusso D, 

Marqueze A, Kreutz LC, Giacomini AC, Fagundes M, Barcellos LJ.Agrichemicals 

chronically inhibit the cortisol response to stress in fish. Chemosphere. 2014 Oct; 112:85-

91.  

Not within scope/ 

methods generating 

Minami T, Liu Y, Akdeniz A, 

Koutnik P, Esipenko NA, 

Nishiyabu R, Kubo Y, 

Anzenbacher P Jr 

2014 

Minami T, Liu Y, Akdeniz A, Koutnik P, Esipenko NA, Nishiyabu R, Kubo Y, 

Anzenbacher P Jr.Intramolecular indicator displacement assay for anions: supramolecular 

sensor for glyphosate. J Am Chem Soc. 2014 Aug 13; 136(32):11396-401.  

Review Duke SO 2015 
Duke SO.Perspectives on transgenic, herbicide-resistant crops in the United States almost 

20 years after introduction. Pest Manag Sci. 2015 May; 71(5):652-7.  

Not within 

scope/ecological and fate 

Demetrio PM, Bonetto C, 

Ronco AE 
2014 

Demetrio PM, Bonetto C, Ronco AE.The effect of cypermethrin, chlorpyrifos, and 

glyphosate active ingredients and formulations on Daphnia magna (Straus). Bull Environ 

Contam Toxicol. 2014 Sep; 93(3):268-73.  

Not within 

scope/ecological and fate 

Guilherme S, Santos MA, 

GaivÃ£o I, Pacheco M 
2014 

Guilherme S, Santos MA, GaivÃ£o I, Pacheco M.Are DNA-damaging effects induced by 

herbicide formulations (RoundupÂ® and GarlonÂ®) in fish transient and reversible upon 

cessation of exposure? Aquat Toxicol. 2014 Oct; 155:213-21.  

Not within 

scope/ecological and fate 

Herbert LT, VÃ¡zquez DE, 

Arenas A, Farina WM 
2014 

Herbert LT, VÃ¡zquez DE, Arenas A, Farina WM.Effects of field-realistic doses of 

glyphosate on honeybee appetitive behaviour. J Exp Biol. 2014 Oct 1; 217(Pt 19):3457-64.  

Not within scope/ 

methods generating 
Sung IH, Lee YW, Chung DS 2014 

Sung IH, Lee YW, Chung DS.Liquid extraction surface analysis in-line coupled with 

capillary electrophoresis for direct analysis of a solid surface sample. Anal Chim Acta. 

2014 Aug 1; 838:45-50.  

Not within 

scope/ecological and fate 

Carranza CS, Barberis CL, 

Chiacchiera SM, Magnoli CE 
2014 

Carranza CS, Barberis CL, Chiacchiera SM, Magnoli CE.Influence of the pesticides 

glyphosate, chlorpyrifos and atrazine on growth parameters of nonochratoxigenic 

Aspergillus section Nigri strains isolated from agricultural soils. J Environ Sci Health B. 

2014; 49(10):747-55.  

Formulation/no 

glyphosate measurements 

Tizhe EV, Ibrahim ND, 

Fatihu MY, Igbokwe IO, 

George BD, Ambali SF, 

Shallangwa JM 

2014 

Tizhe EV, Ibrahim ND, Fatihu MY, Igbokwe IO, George BD, Ambali SF, Shallangwa 

JM.Serum biochemical assessment of hepatic and renal functions of rats during oral 

exposure to glyphosate with zinc. Comp Clin Path. 2014; 23:1043-1050.  
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Comments Authors 
PubDate 

(Year) 
Full Citation 

Model/environmental fate 

Geng C, Haudin CS, Zhang 

Y, Lashermes G, Houot S, 

Garnier P 

2015 

Geng C, Haudin CS, Zhang Y, Lashermes G, Houot S, Garnier P.Modeling the release of 

organic contaminants during compost decomposition in soil. Chemosphere. 2015 Jan; 

119:423-31.  

Microbiota/exposure 

unknown/urine samples 

taken 

SchrÃ¶dl W, KrÃ¼ger S, 

Konstantinova-MÃ¼ller T, 

Shehata AA, Rulff R, 

KrÃ¼ger M 

2014 

SchrÃ¶dl W, KrÃ¼ger S, Konstantinova-MÃ¼ller T, Shehata AA, Rulff R, KrÃ¼ger 

M.Possible effects of glyphosate on Mucorales abundance in the rumen of dairy cows in 

Germany. Curr Microbiol. 2014 Dec; 69(6):817-23.  

Not within scope/ 

methods generating 

Ramirez CE, Bellmund S, 

Gardinali PR 
2014 

Ramirez CE, Bellmund S, Gardinali PR.A simple method for routine monitoring of 

glyphosate and its main metabolite in surface waters using lyophilization and LC-

FLD+MS/MS. Case study: canals with influence on Biscayne National Park. Sci Total 

Environ. 2014 Oct 15; 496:389-401.  

Not within 

scope/ecological and fate 

Lopes FM, Varela Junior AS, 

Corcini CD, da Silva AC, 

Guazzelli VG, Tavares G, da 

Rosa CE 

2014 

Lopes FM, Varela Junior AS, Corcini CD, da Silva AC, Guazzelli VG, Tavares G, da Rosa 

CE.Effect of glyphosate on the sperm quality of zebrafish Danio rerio. Aquat Toxicol. 2014 

Oct; 155:322-6.  

Not within 

scope/ecological and fate 

Marques A, Guilherme S, 

GaivÃ£o I, Santos MA, 

Pacheco M 

2014 

Marques A, Guilherme S, GaivÃ£o I, Santos MA, Pacheco M.Progression of DNA damage 

induced by a glyphosate-based herbicide in fish (Anguilla anguilla) upon exposure and 

post-exposure periods--insights into the mechanisms of genotoxicity and DNA repair. 

Comp Biochem Physiol C Toxicol Pharmacol. 2014 Nov; 166:126-33.  

Poisoning or incident 
Jyoti W, Thabah MM, 

Rajagopalan S, Hamide A 
2014 

Jyoti W, Thabah MM, Rajagopalan S, Hamide A.Esophageal perforation and death 

following glyphosate poisoning. J Postgrad Med. 2014 Jul-Sep; 60(3):346-7.  

Not within scope/ 

exposure and monitoring 

BÃ¡ez ME, Fuentes E, 

Espina MJ, Espinoza J 
2014 

BÃ¡ez ME, Fuentes E, Espina MJ, Espinoza J.Determination of glyphosate and 

aminomethylphosphonic acid in aqueous soil matrices: a critical analysis of the 9-

fluorenylmethyl chloroformate derivatization reaction and application to adsorption 

studies. J Sep Sci. 2014 Nov; 37(21):3125-32.  

Not within scope/ 

methods generating 
Raina-Fulton R 2014 

Raina-Fulton R.A review of methods for the analysis of orphan and difficult pesticides: 

glyphosate, glufosinate, quaternary ammonium and phenoxy acid herbicides, and 

dithiocarbamate and phthalimide fungicides. J AOAC Int. 2014 Jul-Aug; 97(4):965-77.  
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(Year) 
Full Citation 

Not within 

scope/ecological and fate 

Sinhorin VD, Sinhorin AP, 

Teixeira JM, MilÃ©ski KM, 

Hansen PC, Moeller PR, 

Moreira PS, Baviera AM, 

Loro VL 

2014 

Sinhorin VD, Sinhorin AP, Teixeira JM, MilÃ©ski KM, Hansen PC, Moeller PR, Moreira 

PS, Baviera AM, Loro VL.Metabolic and behavior changes in surubim acutely exposed to 

a glyphosate-based herbicide. Arch Environ Contam Toxicol. 2014 Nov; 67(4):659-67.  

Not within 

scope/ecological and fate 

Xu H, Zhu X, Wang H, Li J, 

Dong L 
2013 

Xu H, Zhu X, Wang H, Li J, Dong L.Mechanism of resistance to fenoxaprop in Japanese 

foxtail (Alopecurus japonicus) from China. Pestic Biochem Physiol. 2013 Sep; 107(1):25-

31.  

Not within scope/ 

methods generating 

Watanabe D, Ohta H, 

Yamamuro T 
2014 

Watanabe D, Ohta H, Yamamuro T.Solid-phase extraction of phosphorous-containing 

amino acid herbicides from biological specimens with a zirconia-coated silica cartridge. J 

Chromatogr B Analyt Technol Biomed Life Sci. 2014 Oct 15; 969:69-76.  

Not within scope/ 

methods generating 

Puzio K, Claude B, Amalric 

L, Berho C, Grellet E, 

Bayoudh S, NehmÃ© R, 

Morin P 

2014 

Puzio K, Claude B, Amalric L, Berho C, Grellet E, Bayoudh S, NehmÃ© R, Morin 

P.Molecularly imprinted polymer dedicated to the extraction of glyphosate in natural 

waters. J Chromatogr A. 2014 Sep 26; 1361:1-8.  

Not within 

scope/comparing 

herbicide effectiveness 

Cusati RC, Barbosa LC, 

Maltha CR, Demuner AJ, 

Oliveros-Bastidas A, Silva 

AA 

2015 

Cusati RC, Barbosa LC, Maltha CR, Demuner AJ, Oliveros-Bastidas A, Silva 

AA.Tetraoxanes as a new class of efficient herbicides comparable with commercial 

products. Pest Manag Sci. 2015 Jul; 71(7):1037-48.  

Not within 

scope/ecological and fate 
Singh B, Singh K 2014 

Singh B, Singh K.Microbial degradation of herbicides. Crit Rev Microbiol. 2014 Aug 27; 

:1-17.  

Not within 

scope/ecological and fate 

Kongsong P, Sikong L, 

Niyomwas S, Rachpech V 
2014 

Kongsong P, Sikong L, Niyomwas S, Rachpech V.Photocatalytic degradation of 

glyphosate in water by N-doped SnO2/TiO2 thin-film-coated glass fibers. Photochem 

Photobiol. 2014 Nov-Dec; 90(6):1243-50.  
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Comments Authors 
PubDate 

(Year) 
Full Citation 

Glyphosate measurements 

in air by ELISA/no 

glyphosate measurement 

for direct 

exposure/treatment 

directly to nose in 

suspension 

Kumar S, Khodoun M, 

Kettleson EM, McKnight C, 

Reponen T, Grinshpun SA, 

Adhikari A 

2014 

Kumar S, Khodoun M, Kettleson EM, McKnight C, Reponen T, Grinshpun SA, Adhikari 

A.Glyphosate-rich air samples induce IL-33, TSLP and generate IL-13 dependent airway 

inflammation. Toxicology. 2014 Nov 5; 325:42-51.  

Review/trend comparison Nevison CD 2014 
Nevison CD.A comparison of temporal trends in United States autism prevalence to trends 

in suspected environmental factors. Environ Health. 2014 Sep 5; 13:73.  

Not within 

scope/ecological and fate 

Nordborg M, Cederberg C, 

Berndes G 
2014 

Nordborg M, Cederberg C, Berndes G.Modeling potential freshwater ecotoxicity impacts 

due to pesticide use in biofuel feedstock production: the cases of maize, rapeseed, salix, 

soybean, sugar cane, and wheat. Environ Sci Technol. 2014 Oct 7; 48(19):11379-88.  

Not within 

scope/ecological and fate 

Forlani G, Bertazzini M, 

Barillaro D, Rippka R 
2015 

Forlani G, Bertazzini M, Barillaro D, Rippka R.Divergent properties and phylogeny of 

cyanobacterial 5-enol-pyruvyl-shikimate-3-phosphate synthases: evidence for horizontal 

gene transfer in the Nostocales. New Phytol. 2015 Jan; 205(1):160-71.  

Not within scope/ 

methods generating 
Liu Y, Bonizzoni M 2014 

Liu Y, Bonizzoni M.A supramolecular sensing array for qualitative and quantitative 

analysis of organophosphates in water. J Am Chem Soc. 2014 Oct 8; 136(40):14223-9.  

Poisoning or incident 

Cherukuri H, Pramoda K, 

Rohini D, Thunga G, 

Vijaynarayana K, Sreedharan 

N, Varma M, Pandit V 

2014 

Cherukuri H, Pramoda K, Rohini D, Thunga G, Vijaynarayana K, Sreedharan N, Varma M, 

Pandit V.Demographics, clinical characteristics and management of herbicide poisoning in 

tertiary care hospital. Toxicol Int. 2014 May; 21(2):209-13.  

Formulation/no 

glyphosate measurements 

Tizhe EV, Ibrahim ND, 

Fatihu MY, Onyebuchi II, 

George BD, Ambali SF, 

Shallangwa JM 

2014 

Tizhe EV, Ibrahim ND, Fatihu MY, Onyebuchi II, George BD, Ambali SF, Shallangwa 

JM.Influence of zinc supplementation on histopathological changes in the stomach, liver, 

kidney, brain, pancreas and spleen during subchronic exposure of Wistar rats to glyphosate. 

Comp Clin Path. 2014; 23(5):1535-1543.  
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Comments Authors 
PubDate 

(Year) 
Full Citation 

Not within 

scope/ecological and fate 

Sabatier P, Poulenard J, 

Fanget B, Reyss JL, Develle 

AL, Wilhelm B, Ployon E, 

Pignol C, Naffrechoux E, 

Dorioz JM, Montuelle B, 

Arnaud F 

2014 

Sabatier P, Poulenard J, Fanget B, Reyss JL, Develle AL, Wilhelm B, Ployon E, Pignol C, 

Naffrechoux E, Dorioz JM, Montuelle B, Arnaud F.Long-term relationships among 

pesticide applications, mobility, and soil erosion in a vineyard watershed. Proc Natl Acad 

Sci U S A. 2014 Nov 4; 111(44):15647-52.  

Not within scope/pest 

management and weed 

resistance 

Owen MD, Beckie HJ, 

Leeson JY, Norsworthy JK, 

Steckel LE 

2015 

Owen MD, Beckie HJ, Leeson JY, Norsworthy JK, Steckel LE.Integrated pest management 

and weed management in the United States and Canada. Pest Manag Sci. 2015 Mar; 

71(3):357-76.  

Review 

Shaw CA, Seneff S, Kette 

SD, Tomljenovic L, Oller JW 

Jr, Davidson RM 

2014 

Shaw CA, Seneff S, Kette SD, Tomljenovic L, Oller JW Jr, Davidson RM.Aluminum-

induced entropy in biological systems: implications for neurological disease. J Toxicol. 

2014; 2014:491316.  

No glyphosate 

measurements 

Abarikwu SO, Akiri OF, 

Durojaiye MA, Adenike A 
2015 

Abarikwu SO, Akiri OF, Durojaiye MA, Adenike A.Combined effects of repeated 

administration of Bretmont Wipeout (glyphosate) and Ultrazin (atrazine) on testosterone, 

oxidative stress and sperm quality of Wistar rats. Toxicol Mech Methods. 2015 Jan; 

25(1):70-80.  

Not relevant 
Seiber JN, Coats J, Duke SO, 

Gross AD 
2014 

Seiber JN, Coats J, Duke SO, Gross AD.Biopesticides: state of the art and future 

opportunities. J Agric Food Chem. 2014 Dec 3; 62(48):11613-9.  

Microbiota/no glyphosate 

measurements 

Ackermann W, Coenen M, 

SchrÃ¶dl W, Shehata AA, 

KrÃ¼ger M 

2015 

Ackermann W, Coenen M, SchrÃ¶dl W, Shehata AA, KrÃ¼ger M.The influence of 

glyphosate on the microbiota and production of botulinum neurotoxin during ruminal 

fermentation. Curr Microbiol. 2015 Mar; 70(3):374-82.  
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scope/ecological and fate 

Vidal E, Negro A, Cassano 

A, Zalazar C 
2015 

Vidal E, Negro A, Cassano A, Zalazar C.Simplified reaction kinetics, models and 

experiments for glyphosate degradation in water by the UV/H2O2 process. Photochem 

Photobiol Sci. 2015 Feb; 14(2):366-77.  

Not within scope/ 

exposure and monitoring 

Lanaro R, Costa JL, 

Cazenave SO, Zanolli-Filho 

LA, Tavares MF, Chasin AA 

2015 

Lanaro R, Costa JL, Cazenave SO, Zanolli-Filho LA, Tavares MF, Chasin 

AA.Determination of herbicides paraquat, glyphosate, and aminomethylphosphonic acid in 

marijuana samples by capillary electrophoresis. J Forensic Sci. 2015 Jan; 60 Suppl 1:S241-

7.  

In vitro/formulation/no 

glyphosate measurements 

Gress S, Lemoine S, Puddu 

PE, SÃ©ralini GE, Rouet R 
2015 

Gress S, Lemoine S, Puddu PE, SÃ©ralini GE, Rouet R.Cardiotoxic Electrophysiological 

Effects of the Herbicide Roundup(Â®) in Rat and Rabbit Ventricular Myocardium In 

Vitro. Cardiovasc Toxicol. 2015 Oct; 15(4):324-35.  
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Beydemir Åž, KÄ±lÄ±nÃ§ N, ErdoÄŸan O, Ceyhun SB.Effects of glyphosate on juvenile 
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antioxidant defence system, histopathological liver damage and swimming performance. 

Ecotoxicol Environ Saf. 2015 Jan; 111:206-14.  
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Mottier A, SÃ©guin A, Devos A, Pabic CL, Voiseux C, Lebel JM, Serpentini A, Fievet B, 

Costil K.Effects of subchronic exposure to glyphosate in juvenile oysters (Crassostrea 

gigas): From molecular to individual levels. Mar Pollut Bull. 2015 Jun 30; 95(2):665-77.  
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scope/ecological and fate 

Castro Ade J, Colares IG, 

Franco TC, Cutrim MV, 

Luvizotto-Santos R 

2015 

Castro Ade J, Colares IG, Franco TC, Cutrim MV, Luvizotto-Santos R.Using a toxicity test 

with Ruppia maritima (Linnaeus) to assess the effects of Roundup. Mar Pollut Bull. 2015 

Feb 28; 91(2):506-10.  

Model/environmental fate 
Mariani ML, Romero RL, 

Zalazar CS 
2015 

Mariani ML, Romero RL, Zalazar CS.Modeling of degradation kinetic and toxicity 

evaluation of herbicides mixtures in water using the UV/H2O2 process. Photochem 

Photobiol Sci. 2015 Mar; 14(3):608-17.  

Not within scope/pest 

management and weed 

resistance 

Sells SM, Held DW, Enloe 

SF, Loewenstein NJ, 

Eckhardt LG 

2015 

Sells SM, Held DW, Enloe SF, Loewenstein NJ, Eckhardt LG.Impact of cogongrass 

management strategies on generalist predators in cogongrass-infested longleaf pine 

plantations. Pest Manag Sci. 2015 Mar; 71(3):478-84.  
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scope/ecological and fate 

Lima IS, Baumeier NC, Rosa 

RT, Campelo PM, Rosa EA 
2014 

Lima IS, Baumeier NC, Rosa RT, Campelo PM, Rosa EA.Influence of glyphosate in 

planktonic and biofilm growth of Pseudomonas aeruginosa. Braz J Microbiol. 2014; 

45(3):971-5.  

Not relevant 

Pope MA, Spence E, Seralvo 

V, Gacesa R, Heidelberger S, 

Weston AJ, Dunlap WC, 

Shick JM, Long PF 

2015 

Pope MA, Spence E, Seralvo V, Gacesa R, Heidelberger S, Weston AJ, Dunlap WC, Shick 

JM, Long PF.O-Methyltransferase is shared between the pentose phosphate and shikimate 

pathways and is essential for mycosporine-like amino acid biosynthesis in Anabaena 

variabilis ATCC 29413. Chembiochem. 2015 Jan 19; 16(2):320-7.  
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scope/ecological and fate 

Severns PM, Estep LK, 

Sackett KE, Mundt CC 
2014 

Severns PM, Estep LK, Sackett KE, Mundt CC.Degree of host susceptibility in the initial 

disease outbreak influences subsequent epidemic spread. J Appl Ecol. 2014 Dec 1; 

51(6):1622-1630.  
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Zhao W, Shi J, Gu J 
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removal of organophosphorus pesticides from aqueous solution by Zr-based MOFs of UiO-

67. ACS Appl Mater Interfaces. 2015 Jan 14; 7(1):223-31.  
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Marques A, Guilherme S, 

GaivÃ£o I, Santos MA, 

Pacheco M 

2014 

Marques A, Guilherme S, GaivÃ£o I, Santos MA, Pacheco M.Erratum to: Progression of 

DNA damage induced by a glyphosate-based herbicide in fish (Anguilla anguilla) upon 

exposure and post-exposure periods - Insights into the mechanisms of genotoxicity and 

DNA repair' [Comp. Biochem. Physiol. C 166 (2014) 126-133]. Comp Biochem Physiol C 

Toxicol Pharmacol. 2014 Nov 8; 168C:1.  
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HernÃ¡ndez-Plata I, 

Giordano M, DÃaz-MuÃ±oz 

M, RodrÃguez VM 

2015 

HernÃ¡ndez-Plata I, Giordano M, DÃaz-MuÃ±oz M, RodrÃguez VM.The herbicide 

glyphosate causes behavioral changes and alterations in dopaminergic markers in male 

Sprague-Dawley rat. Neurotoxicology. 2015 Jan; 46:79-91.  
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de Souza DJ, Teodoro AV, 
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2015 

Saraiva Ade S, Sarmento RA, Erasmo EA, Pedro-Neto M, de Souza DJ, Teodoro AV, Silva 

DG.Weed management practices affect the diversity and relative abundance of physic nut 

mites. Exp Appl Acarol. 2015 Mar; 65(3):359-75.  
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scope/ecological and fate 

BÃ¡ez ME, Espinoza J, Silva 

R, Fuentes E 
2015 

BÃ¡ez ME, Espinoza J, Silva R, Fuentes E.Sorption-desorption behavior of pesticides and 

their degradation products in volcanic and nonvolcanic soils: interpretation of interactions 

through two-way principal component analysis. Environ Sci Pollut Res Int. 2015 Jun; 

22(11):8576-85.  
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scope/ecological and fate 

Gaines TA, Ward SM, Bukun 
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transfers a previously unknown glyphosate resistance mechanism in Amaranthus species. 

Evol Appl. 2012 Jan; 5(1):29-38.  

Poisoning or incident You MJ, Shin GW, Lee CS 2015 
You MJ, Shin GW, Lee CS.Clostridium tertium bacteremia in a patient with glyphosate 

ingestion. Am J Case Rep. 2015 Jan 6; 16:4-7.  

Review He S, Tang G 2014 
He S, Tang G.[The review of study on glyphosate hebicide toxic effects]. Zhonghua Lao 

Dong Wei Sheng Zhi Ye Bing Za Zhi. 2014 Nov; 32(11):868-71.  

Not within scope/ 

methods generating 

Carneiro RT, Taketa TB, 

Gomes Neto RJ, Oliveira JL, 

Campos EV, de Moraes MA, 

2015 

Carneiro RT, Taketa TB, Gomes Neto RJ, Oliveira JL, Campos EV, de Moraes MA, da 

Silva CM, Beppu MM, Fraceto LF.Removal of glyphosate herbicide from water using 

biopolymer membranes. J Environ Manage. 2015 Mar 15; 151:353-60.  
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2015 

Jayasumana C, Paranagama P, Agampodi S, Wijewardane C, Gunatilake S, Siribaddana 

S.Drinking well water and occupational exposure to Herbicides is associated with chronic 

kidney disease, in Padavi-Sripura, Sri Lanka. Environ Health. 2015 Jan 18; 14:6.  
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Kanissery RG, Welsh A, 

Sims GK 
2015 

Kanissery RG, Welsh A, Sims GK.Effect of soil aeration and phosphate addition on the 

microbial bioavailability of carbon-14-glyphosate. J Environ Qual. 2015 Jan; 44(1):137-44.  
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Rampoldi EA, Hang S, 

Barriuso E 
2014 

Rampoldi EA, Hang S, Barriuso E.Carbon-14-glyphosate behavior in relationship to 

pedoclimatic conditions and crop sequence. J Environ Qual. 2014 Mar; 43(2):558-67.  

Not within scope/ 

methods generating 
An K, Gao L 2014 

An K, Gao L.[Study on the method for determination of glyphosate in workplace air by 

HPLC post-column derivatization]. Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za Zhi. 

2014 Dec; 32(12):934-5.  
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Ribeiro DN, Nandula VK, 

Dayan FE, Rimando AM, 

Duke SO, Reddy KN, Shaw 

DR 

2015 

Ribeiro DN, Nandula VK, Dayan FE, Rimando AM, Duke SO, Reddy KN, Shaw 

DR.Possible glyphosate tolerance mechanism in pitted morningglory (Ipomoea lacunosa 

L.). J Agric Food Chem. 2015 Feb 18; 63(6):1689-97.  

Not within 

scope/ecological and fate 

Peixoto MM, Bauerfeldt GF, 

Herbst MH, Pereira MS, da 

Silva CO 

2015 

Peixoto MM, Bauerfeldt GF, Herbst MH, Pereira MS, da Silva CO.Study of the stepwise 

deprotonation reactions of glyphosate and the corresponding pKa values in aqueous 

solution. J Phys Chem A. 2015 May 28; 119(21):5241-9.  

Epidemiology Sorahan T 2015 
Sorahan T.Multiple myeloma and glyphosate use: a re-analysis of US Agricultural Health 

Study (AHS) data. Int J Environ Res Public Health. 2015 Jan 28; 12(2):1548-59.  

Not within 

scope/ecological and fate 

Uren Webster TM, Santos 

EM 
2015 

Uren Webster TM, Santos EM.Global transcriptomic profiling demonstrates induction of 

oxidative stress and of compensatory cellular stress responses in brown trout exposed to 

glyphosate and Roundup. BMC Genomics. 2015 Jan 31; 16:32.  
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MenÃ©ndez-Helman RJ, 

Miranda LA, Dos Santos 

Afonso M, SalibiÃ¡n A 

2015 

MenÃ©ndez-Helman RJ, Miranda LA, Dos Santos Afonso M, SalibiÃ¡n A.Subcellular 

energy balance of Odontesthes bonariensis exposed to a glyphosate-based herbicide. 

Ecotoxicol Environ Saf. 2015 Apr; 114:157-63.  

Not within 

scope/ecological and fate 

Chen X, Liu F, Liu B, Tian 

L, Hu W, Xia Q 
2015 

Chen X, Liu F, Liu B, Tian L, Hu W, Xia Q.A novel route to graphite-like carbon 

supporting SnO2 with high electron transfer and photocatalytic activity. J Hazard Mater. 

2015 Apr 28; 287:126-32.  

Not within 

scope/ecological and fate 

Yang X, Wang F, Bento CP, 

Xue S, Gai L, van Dam R, 

Mol H, Ritsema CJ, Geissen 

V 

2015 

Yang X, Wang F, Bento CP, Xue S, Gai L, van Dam R, Mol H, Ritsema CJ, Geissen 

V.Short-term transport of glyphosate with erosion in Chinese loess soil--a flume 

experiment. Sci Total Environ. 2015 Apr 15; 512-513:406-14.  
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scope/ecological and fate 

Sura S, Waiser MJ, Tumber 

V, Raina-Fulton R, Cessna 

AJ 

2015 

Sura S, Waiser MJ, Tumber V, Raina-Fulton R, Cessna AJ.Effects of a herbicide mixture 

on primary and bacterial productivity in four prairie wetlands with varying salinities: an 

enclosure approach. Sci Total Environ. 2015 Apr 15; 512-513:526-39.  

Not within 

scope/ecological and fate 

Marble SC, Prior SA, Runion 

GB, Torbert HA 
2015 

Marble SC, Prior SA, Runion GB, Torbert HA.Control of yellow and purple nutsedge in 

elevated CO2 environments with glyphosate and halosulfuron. Front Plant Sci. 2015; 6:1.  

Epidemiology 
Cortinovis C, Davanzo F, 

Rivolta M, Caloni F 
2015 

Cortinovis C, Davanzo F, Rivolta M, Caloni F.Glyphosate-surfactant herbicide poisoning 

in domestic animals: an epidemiological survey. Vet Rec. 2015 Apr 18; 176(16):413.  

Not within scope/ 

methods generating 
Wei X, Pu Q 2015 

Wei X, Pu Q.Microchip electrophoresis for fast and interference-free determination of trace 

amounts of glyphosate and glufosinate residues in agricultural products. Methods Mol Biol. 

2015; 1274:21-9.  

Not within 

scope/ecological and fate 

Douros DL, Gaines KF, 

Novak JM 
2015 

Douros DL, Gaines KF, Novak JM.Atrazine and glyphosate dynamics in a lotic ecosystem: 

the common snapping turtle as a sentinel species. Environ Monit Assess. 2015 Mar; 

187(3):114.  

Review Kier LD 2015 
Kier LD.Review of genotoxicity biomonitoring studies of glyphosate-based formulations. 

Crit Rev Toxicol. 2015 Mar; 45(3):209-18.  

Not within 

scope/ecological and fate 

Levine SL, von MÃ©rey G, 

Minderhout T, Manson P, 

Sutton P 

2015 

Levine SL, von MÃ©rey G, Minderhout T, Manson P, Sutton P.Aminomethylphosphonic 

acid has low chronic toxicity to Daphnia magna and Pimephales promelas. Environ Toxicol 

Chem. 2015 Jun; 34(6):1382-9.  
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Tang T, BoÃ«nne W, Desmet 

N, Seuntjens P, Bronders J, 

van Griensven A 

2015 

Tang T, BoÃ«nne W, Desmet N, Seuntjens P, Bronders J, van Griensven A.Quantification 

and characterization of glyphosate use and loss in a residential area. Sci Total Environ. 

2015 Jun 1; 517:207-14.  

Not within 

scope/ecological and fate 
Ma J, Li X 2015 

Ma J, Li X.Alteration in the cytokine levels and histopathological damage in common carp 

induced by glyphosate. Chemosphere. 2015 Jun; 128:293-8.  

Not within scope/ 

exposure and monitoring 

Jayasumana C, Fonseka S, 

Fernando A, Jayalath K, 

Amarasinghe M, Siribaddana 

S, Gunatilake S, Paranagama 

P 

2015 

Jayasumana C, Fonseka S, Fernando A, Jayalath K, Amarasinghe M, Siribaddana S, 

Gunatilake S, Paranagama P.Phosphate fertilizer is a main source of arsenic in areas 

affected with chronic kidney disease of unknown etiology in Sri Lanka. Springerplus. 

2015; 4:90.  

Not within scope/crop 

composition 

Curran KL, Festa AR, 

Goddard SD, Harrigan GG, 

Taylor ML 

2015 

Curran KL, Festa AR, Goddard SD, Harrigan GG, Taylor ML.Kernel compositions of 

glyphosate-tolerant and corn rootworm-protected MON 88017 sweet corn and insect-

protected MON 89034 sweet corn are equivalent to that of conventional sweet corn (Zea 

mays). J Agric Food Chem. 2015 Mar 25; 63(11):3046-52.  

Not within 

scope/ecological and fate 

Sasal MC, Demonte L, 

Cislaghi A, Gabioud EA, 

Oszust JD, Wilson MG, 

Michlig N, BeldomÃ©nico 

HR, Repetti MR 

2015 

Sasal MC, Demonte L, Cislaghi A, Gabioud EA, Oszust JD, Wilson MG, Michlig N, 

BeldomÃ©nico HR, Repetti MR.Glyphosate loss by runoff and its relationship with 

phosphorus fertilization. J Agric Food Chem. 2015 May 13; 63(18):4444-8.  

Not within 

scope/ecological and fate 
Levis NA, Johnson JR 2015 

Levis NA, Johnson JR.Level of UV-B radiation influences the effects of glyphosate-based 

herbicide on the spotted salamander. Ecotoxicology. 2015 Jul; 24(5):1073-86.  

News article 

Guyton KZ, Loomis D, 

Grosse Y, El Ghissassi F, 

Benbrahim-Tallaa L, Guha 

N, Scoccianti C, Mattock H, 

Straif K 

2015 

Guyton KZ, Loomis D, Grosse Y, El Ghissassi F, Benbrahim-Tallaa L, Guha N, Scoccianti 

C, Mattock H, Straif K.Carcinogenicity of tetrachlorvinphos, parathion, malathion, 

diazinon, and glyphosate. Lancet Oncol. 2015 May; 16(5):490-1.  

Effect on E. coli and 

Salmonella/formulation 

Kurenbach B, Marjoshi D, 

AmÃ¡bile-Cuevas CF, 

Ferguson GC, Godsoe W, 

Gibson P, Heinemann JA 

2015 

Kurenbach B, Marjoshi D, AmÃ¡bile-Cuevas CF, Ferguson GC, Godsoe W, Gibson P, 

Heinemann JA.Sublethal exposure to commercial formulations of the herbicides dicamba, 

2,4-dichlorophenoxyacetic acid, and glyphosate cause changes in antibiotic susceptibility 

in Escherichia coli and Salmonella enterica serovar Typhimurium. MBio. 2015 Mar 24; 

6(2)  
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Evans JA, Tranel PJ, Hager 

AG, Schutte B, Wu C, 

Chatham LA, Davis AS 

2015 
Evans JA, Tranel PJ, Hager AG, Schutte B, Wu C, Chatham LA, Davis AS.Managing the 

evolution of herbicide resistance. Pest Manag Sci. 2015 Mar 24;   

Review 
Khamitova RY, Mirsaitova 

GT 
2014 

Khamitova RY, Mirsaitova GT.[Current trends in the use of pesticides]. Gig Sanit. 2014 

Jul-Aug; (4):23-6.  

In vitro/no glyphosate 

measurements/glyphosate 

used as neg. control 

Alloisio S, Nobile M, 

Novellino A 
2015 

Alloisio S, Nobile M, Novellino A.Multiparametric characterisation of neuronal network 

activity for in vitro agrochemical neurotoxicity assessment. Neurotoxicology. 2015 May; 

48:152-65.  

Not within scope/ 

methods generating 

Meyer-Monath M, Chatellier 

C, Cabooter D, Rouget F, 

Morel I, Lestremau F 

2015 

Meyer-Monath M, Chatellier C, Cabooter D, Rouget F, Morel I, Lestremau F.Development 

of liquid chromatography methods coupled to mass spectrometry for the analysis of 

substances with a wide variety of polarity in meconium. Talanta. 2015 Jun 1; 138:231-9.  

Not within 

scope/ecological and fate 
Ki SJ, Ray C, Hantush MM 2015 

Ki SJ, Ray C, Hantush MM.Applying a statewide geospatial leaching tool for assessing soil 

vulnerability ratings for agrochemicals across the contiguous United States. Water Res. 

2015 Jun 15; 77:107-18.  
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scope/ecological and fate 

Braz-Mota S, Sadauskas-

Henrique H, Duarte RM, Val 

AL, Almeida-Val VM 

2015 

Braz-Mota S, Sadauskas-Henrique H, Duarte RM, Val AL, Almeida-Val VM.RoundupÂ® 

exposure promotes gills and liver impairments, DNA damage and inhibition of brain 

cholinergic activity in the Amazon teleost fish Colossoma macropomum. Chemosphere. 

2015 Sep; 135:53-60.  

Not within scope/crop 

composition 

Harrigan GG, Skogerson K, 

MacIsaac S, Bickel A, Perez 

T, Li X 

2015 

Harrigan GG, Skogerson K, MacIsaac S, Bickel A, Perez T, Li X.Application of (1)h NMR 

profiling to assess seed metabolomic diversity. A case study on a soybean era population. J 

Agric Food Chem. 2015 May 13; 63(18):4690-7.  

Poisoning or incident 
Thakur DS, Khot R, Joshi PP, 

Pandharipande M, Nagpure K 
2014 

Thakur DS, Khot R, Joshi PP, Pandharipande M, Nagpure K.Glyphosate poisoning with 

acute pulmonary edema. Toxicol Int. 2014 Sep-Dec; 21(3):328-30.  

Not within 

scope/ecological and fate 

Zabaloy MC, CarnÃ© I, 

Viassolo R, GÃ³mez MA, 

Gomez E 

2015 

Zabaloy MC, CarnÃ© I, Viassolo R, GÃ³mez MA, Gomez E.Soil ecotoxicity assessment 

of glyphosate use under field conditions: microbial activity and community structure of 

Eubacteria and ammonia-oxidising bacteria. Pest Manag Sci. 2015 May 9;   



Page 198 of 204 

 

Comments Authors 
PubDate 

(Year) 
Full Citation 

Not within scope/ 

methods generating 

Mogusu EO, Wolbert JB, 

Kujawinski DM, Jochmann 

MA, Elsner M 

2015 

Mogusu EO, Wolbert JB, Kujawinski DM, Jochmann MA, Elsner M.Dual element 

((15)N/(14)N, (13)C/(12)C) isotope analysis of glyphosate and AMPA by derivatization-

gas chromatography isotope ratio mass spectrometry (GC/IRMS) combined with 

LC/IRMS. Anal Bioanal Chem. 2015 Jul; 407(18):5249-60.  

Not within scope/pest 

management and weed 

resistance 

Gibson DJ, Young BG, Owen 

MD, Gage KL, Matthews JL, 

Jordan DL, Shaw DR, Weller 

SC, Wilson RG 

2015 

Gibson DJ, Young BG, Owen MD, Gage KL, Matthews JL, Jordan DL, Shaw DR, Weller 

SC, Wilson RG.Benchmark study on glyphosate-resistant cropping systems in the United 

States. Part 7: Effects of weed management strategy (grower practices versus academic 

recommendations) on the weed soil seedbank over 6 years. Pest Manag Sci. 2015 May 14;   

Not within scope/ 

methods generating 

Fauvelle V, Nhu-Trang TT, 

Feret T, Madarassou K, 

Randon J, Mazzella N 

2015 

Fauvelle V, Nhu-Trang TT, Feret T, Madarassou K, Randon J, Mazzella N.Evaluation of 

Titanium Dioxide as a Binding Phase for the Passive Sampling of Glyphosate and 

Aminomethyl Phosphonic Acid in an Aquatic Environment. Anal Chem. 2015 Jun 16; 

87(12):6004-9.  

Not within scope/ 
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Liu G, Peng Z, Lan T, Xu X, 

Huang G, Yu S, Liu G, Li J 
2015 

Liu G, Peng Z, Lan T, Xu X, Huang G, Yu S, Liu G, Li J.[Health risk assessment on 

pesticide residues in drinking water in Shenzhen]. Wei Sheng Yan Jiu. 2015 Mar; 

44(2):264-9.  

Treatment/AMPA 
Parajuli KR, Zhang Q, Liu S, 

You Z 
2015 

Parajuli KR, Zhang Q, Liu S, You Z.Aminomethylphosphonic acid and methoxyacetic acid 

induce apoptosis in prostate cancer cells. Int J Mol Sci. 2015 May 22; 16(5):11750-65.  

In vitro/no glyphosate 

measurements 

Yao P, Lin Y, Wu G, Lu Y, 

Zhan T, Kumar A, Zhang L, 

Liu Z 

2015 

Yao P, Lin Y, Wu G, Lu Y, Zhan T, Kumar A, Zhang L, Liu Z.Improvement of glycine 

oxidase by DNA shuffling, and site-saturation mutagenesis of F247 residue. Int J Biol 

Macromol. 2015 Aug; 79:965-70.  

Not within 

scope/ecological and fate 

Yang X, Wang F, Bento CP, 

Meng L, van Dam R, Mol H, 

Liu G, Ritsema CJ, Geissen 

V 

2015 

Yang X, Wang F, Bento CP, Meng L, van Dam R, Mol H, Liu G, Ritsema CJ, Geissen 

V.Decay characteristics and erosion-related transport of glyphosate in Chinese loess soil 

under field conditions. Sci Total Environ. 2015 Oct 15; 530-531:87-95.  

In vitro/no glyphosate 

measurements 

Wallace K, Strickland JD, 

Valdivia P, Mundy WR, 

Shafer TJ 

2015 

Wallace K, Strickland JD, Valdivia P, Mundy WR, Shafer TJ.A multiplexed assay for 

determination of neurotoxicant effects on spontaneous network activity and viability from 

microelectrode arrays. Neurotoxicology. 2015 Jul; 49:79-85.  
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McCarthy DT 
2015 

Zhang K, Deletic A, Page D, McCarthy DT.Surrogates for herbicide removal in stormwater 

biofilters. Water Res. 2015 Sep 15; 81:64-71.  

Not within 
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SvobodovÃ¡ Z, SkokovÃ¡ 

HabuÅ¡tovÃ¡ O, Hutchison 

WD, Hussein HM, Sehnal F 

2015 

SvobodovÃ¡ Z, SkokovÃ¡ HabuÅ¡tovÃ¡ O, Hutchison WD, Hussein HM, Sehnal F.Risk 

Assessment of Genetically Engineered Maize Resistant to Diabrotica spp.: Influence on 

Above-Ground Arthropods in the Czech Republic. PLoS One. 2015; 10(6):e0130656.  

Not within scope/ 

exposure and monitoring 

Mesnage R, Defarge N, 

Rocque LM, Spiroux de 

VendÃ´mois J, SÃ©ralini 

GE 

2015 

Mesnage R, Defarge N, Rocque LM, Spiroux de VendÃ´mois J, SÃ©ralini GE.Laboratory 

Rodent Diets Contain Toxic Levels of Environmental Contaminants: Implications for 

Regulatory Tests. PLoS One. 2015; 10(7):e0128429.  

Not within 

scope/ecological and fate 

Rocha TL, Santos AP, 

Yamada Ã T, Soares CM, 

Borges CL, BailÃ£o AM, 

SabÃ³ia-Morais SM 

2015 

Rocha TL, Santos AP, Yamada Ã T, Soares CM, Borges CL, BailÃ£o AM, SabÃ³ia-

Morais SM.Proteomic and histopathological response in the gills of Poecilia reticulata 

exposed to glyphosate-based herbicide. Environ Toxicol Pharmacol. 2015 Jul; 40(1):175-

86.  

Not within scope/ 

exposure and monitoring 
Luo X, Chen L, Zhao Y 2015 

Luo X, Chen L, Zhao Y.Simultaneous determination of three chloroacetic acids, three 

herbicides, and 12 anions in water by ion chromatography. J Sep Sci. 2015 Sep; 

38(17):3096-102.  

Not within 

scope/ecological and fate 

Allegrini M, Zabaloy MC, 

GÃ³mez Edel V 
2015 

Allegrini M, Zabaloy MC, GÃ³mez Edel V.Ecotoxicological assessment of soil microbial 

community tolerance to glyphosate. Sci Total Environ. 2015 Nov 15; 533:60-8.  

Not within 

scope/ecological and fate 

Baurand PE, Capelli N, 

Vaufleury Ad 
2015 

Baurand PE, Capelli N, Vaufleury Ad.Genotoxicity assessment of pesticides on terrestrial 

snail embryos by analysis of random amplified polymorphic DNA profiles. J Hazard 

Mater. 2015 Nov 15; 298:320-7.  

Not within scope/ 

exposure and monitoring 

Jayasumana C, Gunatilake S, 

Siribaddana S 
2015 

Jayasumana C, Gunatilake S, Siribaddana S.Simultaneous exposure to multiple heavy 

metals and glyphosate may contribute to Sri Lankan agricultural nephropathy. BMC 

Nephrol. 2015 Jul 11; 16:103.  

Not within 

scope/ecological and fate 

Sol Balbuena M, Tison L, 

Hahn ML, Greggers U, 

Menzel R, Farina WM 

2015 
Sol Balbuena M, Tison L, Hahn ML, Greggers U, Menzel R, Farina WM.Effects of sub-

lethal doses of glyphosate on honeybee navigation. J Exp Biol. 2015 Jul 10;   
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Comments Authors 
PubDate 

(Year) 
Full Citation 

Not within 

scope/ecological and fate 

Salem FB, Said OB, Aissa P, 

Mahmoudi E, Monperrus M, 

Grunberger O, Duran R 

2015 

Salem FB, Said OB, Aissa P, Mahmoudi E, Monperrus M, Grunberger O, Duran 

R.Pesticides in Ichkeul Lake-Bizerta Lagoon Watershed in Tunisia: use, occurrence, and 

effects on bacteria and free-living marine nematodes. Environ Sci Pollut Res Int. 2015 Jul 

14;   

Not within 

scope/ecological and fate 

Horak MJ, Rosenbaum EW, 

Phillips SL, Kendrick DL, 

Carson D, Clark PL, Nickson 

TE 

2015 

Horak MJ, Rosenbaum EW, Phillips SL, Kendrick DL, Carson D, Clark PL, Nickson 

TE.Characterization of the ecological interactions of Roundup Ready 2 YieldÂ® soybean, 

MON 89788, for use in ecological risk assessment. GM Crops Food. 2015 Jul 3; 6(3):167-

82.  

Not within 

scope/ecological and fate 

Struger J, Van Stempvoort 

DR, Brown SJ 
2015 

Struger J, Van Stempvoort DR, Brown SJ.Sources of aminomethylphosphonic acid 

(AMPA) in urban and rural catchments in Ontario, Canada: Glyphosate or phosphonates in 

wastewater? Environ Pollut. 2015 Sep; 204:289-97.  

Review Coupe RH, Capel PD 2015 

Coupe RH, Capel PD.Trends in pesticide use on soybean, corn andÂ cotton since the 

introduction of major genetically modified crops in the United States. Pest Manag Sci. 

2015 Jul 20;   

Not within scope/ 

exposure and monitoring 

Hansen CT, Ritz C, Gerhard 

D, Jensen JE, Streibig JC 
2015 

Hansen CT, Ritz C, Gerhard D, Jensen JE, Streibig JC.Re-evaluation of groundwater 

monitoring data for glyphosate and bentazone by taking detection limits into account. Sci 

Total Environ. 2015 Dec 1; 536:68-71.  

Not within 

scope/ecological and fate 
Zhang L, Chen L, Liu F 2015 

Zhang L, Chen L, Liu F.[Mutual Effect on Determination of Gibberellins and Glyphosate 

in Groundwater by Spectrophotometry]. Guang Pu Xue Yu Guang Pu Fen Xi. 2015 Apr; 

35(4):966-70.  

Not within 

scope/ecological and fate 

Nguyen TH, Malone JM, 

Boutsalis P, Shirley N, 

Preston C 

2015 

Nguyen TH, Malone JM, Boutsalis P, Shirley N, Preston C.Temperature influences the 

level of glyphosate resistance in barnyardgrass (Echinochloa colona). Pest Manag Sci. 

2015 Jul 23;   

Not relevant 

Chen JL, Tang W, Che JY, 

Chen K, Yan G, Gu YC, Shi 

DQ 

2015 

Chen JL, Tang W, Che JY, Chen K, Yan G, Gu YC, Shi DQ.Synthesis and Biological 

Activity Evaluation of Novel Î±-Amino Phosphonate Derivatives Containing a Pyrimidinyl 

Moiety as Potential Herbicidal Agents. J Agric Food Chem. 2015 Aug 19; 63(32):7219-29.  

Not within 

scope/ecological and fate 

Gaupp-Berghausen M, Hofer 

M, Rewald B, Zaller JG 
2015 

Gaupp-Berghausen M, Hofer M, Rewald B, Zaller JG.Glyphosate-based herbicides reduce 

the activity and reproduction of earthworms and lead to increased soil nutrient 

concentrations. Sci Rep. 2015 Aug 5; 5:12886.  



Page 201 of 204 

 

Comments Authors 
PubDate 

(Year) 
Full Citation 

Not within 

scope/ecological and fate 

Vannini A, Guarnieri M, 

BaÄ kor M, BilovÃ¡ I, 

Loppi S 

2015 

Vannini A, Guarnieri M, BaÄ kor M, BilovÃ¡ I, Loppi S.Uptake and toxicity of 

glyphosate in the lichen Xanthoria parietina (L.) Th. Fr. Ecotoxicol Environ Saf. 2015 Aug 

3; 122:193-197.  

Not within scope/ 

exposure and monitoring 

Lupi L, Miglioranza KS, 

Aparicio VC, Marino D, 

Bedmar F, Wunderlin DA 

2015 

Lupi L, Miglioranza KS, Aparicio VC, Marino D, Bedmar F, Wunderlin DA.Occurrence of 

glyphosate and AMPA in an agricultural watershed from the southeastern region of 

Argentina. Sci Total Environ. 2015 Dec 1; 536:687-94.  

Not within 

scope/ecological and fate 

Zhao Y, Wendling LA, Wang 

C, Pei Y 
2015 

Zhao Y, Wendling LA, Wang C, Pei Y.Use of Fe/Al drinking water treatment residuals as 

amendments for enhancing the retention capacity of glyphosate in agricultural soils. J 

Environ Sci (China). 2015 Aug 1; 34:133-42.  

Treatment for cattle and 

dogs 

Qian W, Wang H, Shan D, Li 

B, Liu J, Liu Q 
2015 

Qian W, Wang H, Shan D, Li B, Liu J, Liu Q.Activity of several kinds of drugs against 

Neospora caninum. Parasitol Int. 2015 Dec; 64(6):597-602.  

Not within 

scope/ecological and fate 

Bakry FA, Ismail SM, Abd 

El-Atti MS 
2015 

Bakry FA, Ismail SM, Abd El-Atti MS.Glyphosate herbicide induces genotoxic effect and 

physiological disturbances in Bulinus truncatus snails. Pestic Biochem Physiol. 2015 Sep; 

123:24-30.  

Poisoning or incident 
De Raadt WM, Wijnen PA, 

Bast A, Bekers O, Drent M 
2015 

De Raadt WM, Wijnen PA, Bast A, Bekers O, Drent M.Acute eosinophilic pneumonia 

associated with glyphosate-surfactant exposure. Sarcoidosis Vasc Diffuse Lung Dis. 2015 

Jul 22; 32(2):172-5.  

Review 

Mesnage R, Defarge N, 

Spiroux de VendÃ´mois J, 

SÃ©ralini GE 

2015 

Mesnage R, Defarge N, Spiroux de VendÃ´mois J, SÃ©ralini GE.Potential toxic effects of 

glyphosate and its commercial formulations below regulatory limits. Food Chem Toxicol. 

2015 Oct; 84:133-53.  

Article retracted Fluegge KR, Fluegge KR 2015 

Fluegge KR, Fluegge KR.Glyphosate Use Predicts ADHD Hospital Discharges in the 

Healthcare Cost and Utilization Project Net (HCUPnet): A Two-Way Fixed-Effects 

Analysis. PLoS One. 2015; 10(8):e0133525.  

Article retraction  2015 

Retraction: Glyphosate Use Predicts ADHD Hospital Discharges in the Healthcare Cost 

and Utilization Project Net (HCUPnet): A Two-Way Fixed-Effects Analysis. PLoS One. 

2015; 10(8):e0137489.  

Review Bonny S 2015 
Bonny S.Genetically Modified Herbicide-Tolerant Crops, Weeds, and Herbicides: 

Overview and Impact. Environ Manage. 2015 Aug 22;   
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PubDate 

(Year) 
Full Citation 

Formulation/no 

glyphosate measurements 

Mesnage R, Arno M, 

Costanzo M, Malatesta M, 

SÃ©ralini GE, Antoniou MN 

2015 

Mesnage R, Arno M, Costanzo M, Malatesta M, SÃ©ralini GE, Antoniou 

MN.Transcriptome profile analysis reflects rat liver and kidney damage following chronic 

ultra-low dose Roundup exposure. Environ Health. 2015 Aug 25; 14(1):70.  

Not within 

scope/ecological and fate 

Reed SE, Juzwik J, English 

JT, Ginzel MD 
2015 

Reed SE, Juzwik J, English JT, Ginzel MD.Colonization of Artificially Stressed Black 

Walnut Trees by Ambrosia Beetle, Bark Beetle, and Other Weevil Species (Coleoptera: 

Curculionidae) in Indiana and Missouri. Environ Entomol. 2015 Aug 4;   

Not within 

scope/ecological and fate 

Awuni GA, Gore J, Cook D, 

Musser F, Bond J 
2015 

Awuni GA, Gore J, Cook D, Musser F, Bond J.Seasonal Abundance and Phenology of 

Oebalus pugnax (Hemiptera: Pentatomidae) on Graminaceous Hosts in the Delta Region of 

Mississippi. Environ Entomol. 2015 Aug; 44(4):931-8.  

Review/commentary Faria MA 2015 
Faria MA.Glyphosate, neurological diseases - and the scientific method. Surg Neurol Int. 

2015; 6:132.  

Not within scope/pest 

management and weed 

resistance 

Maroli AS, Nandula V, 

Dayan FE, Duke S, Gerard P, 

Tharayil N 

2015 

Maroli AS, Nandula V, Dayan FE, Duke S, Gerard P, Tharayil N.Metabolic profiling and 

enzyme analyses indicate a potential role of antioxidant systems in complementing 

glyphosate resistance in an Amaranthus palmeri biotype. J Agric Food Chem. 2015 Sep 2;   

Not within 

scope/ecological and fate 

Balbuena MS, Tison L, Hahn 

ML, Greggers U, Menzel R, 

Farina WM 

2015 
Balbuena MS, Tison L, Hahn ML, Greggers U, Menzel R, Farina WM.Effects of sublethal 

doses of glyphosate on honeybee navigation. J Exp Biol. 2015 Sep; 218(Pt 17):2799-805.  

Not within 

scope/ecological and fate 

Mayakaduwa SS, 

Kumarathilaka P, Herath I, 

Ahmad M, Al-Wabel M, Ok 

YS, Usman A, Abduljabbar 

A, Vithanage M 

2015 

Mayakaduwa SS, Kumarathilaka P, Herath I, Ahmad M, Al-Wabel M, Ok YS, Usman A, 

Abduljabbar A, Vithanage M.Equilibrium and kinetic mechanisms of woody biochar on 

aqueous glyphosate removal. Chemosphere. 2015 Sep 1;   

Not within 

scope/ecological and fate 

Hagner M, Hallman S, 

Jauhiainen L, Kemppainen R, 

RÃ¤mÃ¶ S, Tiilikkala K, 

SetÃ¤lÃ¤ H 

2015 

Hagner M, Hallman S, Jauhiainen L, Kemppainen R, RÃ¤mÃ¶ S, Tiilikkala K, SetÃ¤lÃ¤ 

H.Birch (Betula spp.) wood biochar is a potential soil amendment to reduce glyphosate 

leaching in agricultural soils. J Environ Manage. 2015 Sep 3; 164:46-52.  

Not within scope/ 

exposure and monitoring 

Skeff W, Neumann C, 

Schulz-Bull DE 
2015 

Skeff W, Neumann C, Schulz-Bull DE.Glyphosate and AMPA in the estuaries of the Baltic 

Sea method optimization and field study. Mar Pollut Bull. 2015 Sep 2;   
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Full Citation 

Not within scope/ 

methods generating 
Ross AR, Liao X 2015 

Ross AR, Liao X.A novel method for the rapid determination of polyethoxylated tallow 

amine surfactants in water and sediment using large volume injection with high 

performance liquid chromatography and tandem mass spectrometry. Anal Chim Acta. 2015 

Aug 19; 889:147-55.  

Not within 

scope/ecological and fate 

Fai PB, Mbida M, Demefack 

JM, Yamssi C 
2015 

Fai PB, Mbida M, Demefack JM, Yamssi C.Potential of the microbial assay for risk 

assessment (MARA) for assessing ecotoxicological effects of herbicides to non-target 

organisms. Ecotoxicology. 2015 Sep 11;   

Poisoning or incident 
Caloni F, Cortinovis C, 

Rivolta M, Davanzo F 
2016 

Caloni F, Cortinovis C, Rivolta M, Davanzo F.Suspected poisoning of domestic animals by 

pesticides. Sci Total Environ. 2016 Jan 1; 539:331-6.  

Not within 

scope/ecological and fate 

Song QY, Nan ZB, Gao K, 

Song H, Tian P, Zhang XX, 

Li CJ, Xu WB, Li XZ 

2015 

Song QY, Nan ZB, Gao K, Song H, Tian P, Zhang XX, Li CJ, Xu WB, Li XZ.Antifungal, 

Phytotoxic, and Cytotoxic Activities of Metabolites from EpichloÃ« bromicola, a Fungus 

Obtained from Elymus tangutorum Grass. J Agric Food Chem. 2015 Oct 1;   

Not within scope/ 

methods generating 

Gao X, Gu Y, Huang S, Zhen 

G, Deng G, Xie T, Zhao Y 
2015 

Gao X, Gu Y, Huang S, Zhen G, Deng G, Xie T, Zhao Y.Comparison of alternative 

remediation technologies for recycled gravel contaminated with heavy metals. Waste 

Manag Res. 2015 Sep 28;   

Poisoning or incident 

Lee JW, Hwang IW, Kim 

JW, Moon HJ, Kim KH, Park 

S, Gil HW, Hong SY 

2015 

Lee JW, Hwang IW, Kim JW, Moon HJ, Kim KH, Park S, Gil HW, Hong SY.Common 

Pesticides Used in Suicide Attempts Following the 2012 Paraquat Ban in Korea. J Korean 

Med Sci. 2015 Oct; 30(10):1517-21.  

Not within 

scope/ecological and fate 

Ahmad A, Negri I, Oliveira 

W, Brown C, Asiimwe P, 

Sammons B, Horak M, Jiang 

C, Carson D 

2015 

Ahmad A, Negri I, Oliveira W, Brown C, Asiimwe P, Sammons B, Horak M, Jiang C, 

Carson D.Transportable data from non-target arthropod field studies for the environmental 

risk assessment of genetically modified maize expressing an insecticidal double-stranded 

RNA. Transgenic Res. 2015 Oct 3;   

Not within 

scope/ecological and fate 

Napoli M, Cecchi S, Zanchi 

CA, Orlandini S 
2015 

Napoli M, Cecchi S, Zanchi CA, Orlandini S.Leaching of Glyphosate and 

Aminomethylphosphonic Acid through Silty Clay Soil Columns under Outdoor 

Conditions. J Environ Qual. 2015 Sep; 44(5):1667-1673.  

Not within scope/ 

exposure and monitoring 
Aris A, Leblanc S. 2011 

Aris A, Leblanc S. 2011. Maternal and fetal exposure to pesticides associated to genetically 

modified foods in Eastern Townships in Quebec, Canada. Reproductive Toxicology. 31: 

528-533. 
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Not within scope/crop 

composition 

Bohn T, Cuhra M, Traavik T, 

Sanden M, Fagan J, 

Primicerio R.  

2014 

Bohn T, Cuhra M, Traavik T, Sanden M, Fagan J, Primicerio R. 2014. Compositional 

differences in soybeans on the market: glyphosate accumulates in Roundup Ready GM 

soybeans. Food Chemistry. 153: 207-215. 

Not within 

scope/ecological and fate 
Cuhra M, Traavik T, Bohn T.  2014 

Cuhra M, Traavik T, Bohn T. 2014. Life cycle fitness differencs in Daphnia magna fed 

Roundup-Ready soybean or conventional soybean or organic soybean. Aquaculture 

Nutrition. doi: 10.1111/anu.12199. 

Review 

Antoniou M, Habib MEM, 

Howard CV, Jennings RC, 

Leifert C, Nodari RO, 

Robinson CJ, Fagan J. 

2012 

Antoniou M, Habib MEM, Howard CV, Jennings RC, Leifert C, Nodari RO, Robinson CJ, 

Fagan J. 2012. Teratogenic effects of glyphosate-based herbicides: divergence of 

regulatory decisions from scientific evidence. Journal of Environmental and Analytical 

Toxicology. S4:006. doi: 10.4172/2161-0525.S4-006. 

Microbiota/formulation/ 

no glyphosate 

measurements 

Samsel A, Seneff S.  2013 

Samsel A, Seneff S. 2013. Glyphosate’s suppression of Cytochrome P450 enzymes and 

amino acid biosynthesis by the gut microbiome: pathways to modern diseases. Entropy. 15: 

1416-1463. 

 

Embryo 

exposures/formulation/no 

glyphosate measurements 

reported 

Paganelli A, Gnazzo V, 

Acosta H, Lopez SL, 

Carrasco AE.  

2010 

Paganelli A, Gnazzo V, Acosta H, Lopez SL, Carrasco AE. 2010. Glyphosate-based 

herbicides produce teratogenic effects on vertebrates by impairing retinoic acid signaling. 

Chemical Research in Toxicology. 23: 1586-1595. 

Formulation/small sample 

size 

Seralini, GE, Clair E, 

Mesnage R, Gress S, Defarge 

N, Malatesta M, Hennequin 

D, Spiroux de Vendomois J.  

2014 

Seralini, GE, Clair E, Mesnage R, Gress S, Defarge N, Malatesta M, Hennequin D, Spiroux 

de Vendomois J. 2014. Republished study: long-term toxicity of a Roundup herbicide and a 

Roundup-tolerant genetically modified maize. Environmental Sciences Europe. 26: 14. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460       

 
 OFFICE OF CHEMICAL SAFETY 
 AND POLLUTION PREVENTION 

  
 
 
MEMORANDUM 
 
Date:   April 23, 2018 
 
SUBJECT: Glyphosate: Response to Comments on the Human Health Draft Risk Assessment   
  

PC Code: 417300; 103601; 103603; 103604; 103605; 
103607; 103608; 103613 

DP Barcode:  D448021 

Decision No.: 542736 Registration No.: NA 
Petition No.: NA Regulatory Action: Registration Review  
Risk Assessment Type: NA Case No.: 178 
TXR No.: NA CAS No.: 1071-83-6; 38641-94-0; 70393-85-0; 

114370-14-8; 40465-76-7; 69254-40-6; 34494-04-7; 
70901-12-1  

MRID No.: NA 40 CFR: § 180.364 
 
FROM: Monique M. Perron, Sc.D., Toxicologist 
  Tom Bloem, Chemist 
  Risk Assessment Branch 1 (RAB1) 
  Health Effects Division (HED; 7509P) 
 
THROUGH: Christine L. Olinger, Branch Chief 
  RAB1/HED (7509P) 
 
TO:  Khue Nguyen, Chemical Review Manager 
  Ricardo Jones, Team Leader 
  Amy Blankinship, Acting Branch Chief 
  Pesticide Re-evaluation Division (PRD; 7508P) 
  
The Office of Pesticide Programs received thousands of public comments related to the human 
health draft risk assessment (DRA) for glyphosate in support of glyphosate’s registration review.  
Comments addressing the human health risk assessment came from a wide array of stakeholders, 
including environmental non-governmental organizations (e.g., Natural Resource Defense 
Council, Center for Biological Diversity, Food & Water Watch, Environmental Working Group, 
Pesticide Action Network), consumer groups (e.g., Moms Across America, Environmental 
Action), pesticide registrants (e.g., the Joint Glyphosate Task Force, the Scotts Miracle-Gro 
Company), and private citizens (including anonymous commenters and growers). OPP has 
thoroughly reviewed all of the comments received during the public comment period.  The 
Agency appreciates the substantial pubic interest in glyphosate.  Due to the large volume of 
comments received on the risk assessment, the Agency identified the most detailed, substantive, 
and/or unique comments and addressed them as part of the identified “themes” below. Overall, 
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the comments received do not result in substantive changes to the Agency’s human health risk 
assessment for glyphosate.  EPA continues to conclude that exposure to glyphosate when used 
according to the label does not result in human health risk, including infants and children.   
 
Cancer Assessment  

 Potential genotoxicity and carcinogenicity of glyphosate 
 Consideration of Scientific Advisory Panel (SAP) recommendations 
 Disagreement with International Agency for Research on Cancer (IARC) classification  
 Weight of evidence evaluation of animal carcinogenicity data 

Several commenters expressed concern regarding the Agency’s cancer assessment and 
disagreement with the Agency’s cancer classification.  Many of the commenters cited the IARC 
cancer classification of “probably carcinogenic to humans”.  The Agency conducted an 
independent evaluation of the cancer potential of glyphosate and concluded that glyphosate is 
“not likely to be carcinogenic to humans.” This conclusion is based on a weight-of-evidence 
evaluation in accordance with the Agency’s 2005 Guideline for Carcinogen Risk Assessment.  
 
In December 2016, the Agency’s evaluation of the human carcinogenic potential of glyphosate 
was presented to the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) SAP for 
external peer review.  This evaluation included an in-depth review of all relevant animal 
carcinogenicity and genotoxicity studies for the active ingredient glyphosate, as well as 
epidemiological studies that investigated potential carcinogenic effects from using pesticide 
products containing glyphosate.  The epidemiological data was considered in this evaluation 
since it represents the best available data for evaluating human exposures and potential risk of 
cancer in the absence of epidemiological data on the active ingredient alone.   
 
Although the panel did not reach complete consensus on several charge questions, none of the 
panel members believed glyphosate should be classified as “likely to be carcinogenic to humans” 
or “carcinogenic to humans”. The Agency utilizes SAP reports as they represent the full 
continuum of opinions expressed.  In the specific case of glyphosate, given the variety of 
opinions expressed, the Agency focused on statements where consensus appeared to be reached 
to revise the Issue Paper.  The revised Issue Paper (D444689; TXR 0057688; G. Akerman; 12-
DEC-2017) and a response to the SAP report (D444688; TXR 0057689; G. Akerman; 12-DEC-
2017) along with associated supporting documents were released in December 20171.   
 
Several public comments to the human health DRA were also received regarding the Agency’s 
weight of evidence evaluation of the animal carcinogenicity data, including statistical evaluation, 
evaluation of preneoplastic and related non-neoplastic lesions, and use of historical controls.  
These comments have already been addressed in the response to the SAP report.  Further 
information on the Agency’s weight of evidence evaluation of the potential carcinogenicity of 
glyphosate can be found in the Revised Glyphosate Issue Paper: Evaluation of Carcinogenic 
Potential (D444689; TXR 0057688; G. Akerman; 12-DEC-2017). 
 

                                                 
1 https://www.epa.gov/ingredients-used-pesticide-products/draft-human-health-and-ecological-risk-assessments-
glyphosate  



Page 3 of 11 
 

The Agency’s conclusion that glyphosate is “not likely to be carcinogenic” is consistent with 
other countries and regulatory authorities/international organizations including the Canadian Pest 
Management Regulatory Agency, Australian Pesticide and Veterinary Medicines Authority, 
European Food Safety Authority, the European Chemicals Agency, German Federal Institute for 
Occupational Safety and Health, The Joint FAO/WHO Meeting on Pesticide Residues, the New 
Zealand Environmental Protection Authority, and Food Safety Commission of Japan.  
 
The Agency’s analysis is more robust compared with IARC’s evaluation. IARC considered a 
subset of the studies included in the Agency’s evaluation.  For instance, IARC only considered 8 
animal carcinogenicity studies, while the Agency utilized 15 acceptable animal carcinogenicity 
studies in its evaluation.  The Agency also did not use some studies that IARC incorporated into 
their evaluation because the studies were not appropriate for determining the human carcinogenic 
potential of glyphosate.  For example, genotoxicity studies conducted in non-mammalian species 
(i.e., worms, fish, reptiles, plants) were excluded from the Agency’s evaluation because they 
were not considered relevant for informing the genotoxic risk in humans.  Furthermore, the 
Agency’s process for evaluating the potential carcinogenicity of glyphosate is more transparent 
than IARC’s process.  As part of the SAP process, public participation is encouraged with the 
Agency’s draft evaluation and all supporting documents provided in advance of the meeting, 
several opportunities available for oral and written public comments to be submitted, and the 
meeting was open to the public and available by webcast.  The SAP meeting is well-documented 
with publication of a full transcript of the meeting and a final report drafted by SAP panel 
members.  Additionally, the Agency drafted a response to the SAP report, which addressed the 
panel recommendations and identified revisions that were made in the Agency’s Issue Paper 
following the SAP meeting.  In contrast, IARC meetings are not accessible to the public.  The 
committee deliberations are closed and the process does not allow for public comments to be 
submitted for consideration.  Furthermore, there are no materials available in advance of the 
meeting, reports are final without any external peer review, and conclusions are not well 
described.    
 
Glyphosate toxicological studies 

 Use and availability of industry generated studies 
 The Agency should conduct search of open literature studies 
 Chronic, developmental, reproductive, dermal, inhalation, neurotoxic, immunotoxic, and 

ocular effects 

Several commenters assert that the Agency relies too heavily on industry-funded studies and that 
these studies are not accessible to the public and requested the Agency to use open literature 
studies for the glyphosate hazard evaluation.   
 
In the case of glyphosate, the Agency is aware of a significant number of studies published in the 
open literature.  In 2012, the Office of Pesticide Programs (OPP) published a guidance document 
to provide guidance procedures for considering and using open literature toxicity studies to 
support human health risk assessment2.  This guidance assists OPP scientists in their judgement 
of the scientific quality of open literature publications and has been applied in the glyphosate 
                                                 
2  U.S. EPA (2012). Guidance for considering and using open literature toxicity studies to support human health 
risk assessment. http://www.epa.gov/pesticides/science/lit-studies.pdf 
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review.  More recently, the National Academy of Sciences National Research Council (NRC) 
has encouraged the Agency to move towards systematic review processes to enhance the 
transparency of scientific literature reviews that support chemical-specific risk assessments to 
inform regulatory decision making3.  The NRC defines systematic review as “a scientific 
investigation that focuses on a specific question and uses explicit, pre-specified scientific 
methods to identify, select, assess, and summarize the findings of similar but separate studies"4.   
 
As part of the glyphosate registration review process, the Agency reviewed the open literature 
for hazard identification and characterization purposes in order to identify studies that could 
potentially impact the human health risk assessment.  The first search was performed in late 
2011/early 2012 and another search was performed in October 2015 using the concepts 
consistent with systematic review, such as detailed tracking of search terms and which literature 
have been included or excluded.  The Agency also considered studies that were submitted by 
non-profit groups or members of the public as part of this 2015 review.  These reviews are 
summarized in the DRA and a separate memo (D417703; TXR 0056885; M. Perron; 12-DEC-
2017).  Only a limited number of studies were deemed acceptable and appropriate for 
consideration in risk assessment.  None of the studies were found to have an impact on the 
hazard characterization or draft human health risk assessment for glyphosate. 
 
A fit-for-purpose systematic review was also executed to obtain relevant and appropriate open 
literature studies with the potential to inform the human carcinogenic potential of glyphosate and 
reviewed by the SAP in 2016.  This additional review identified numerous epidemiological and 
genotoxicity studies from the literature in addition to the guideline genotoxicity and animal 
carcinogenicity studies submitted to the Agency.  Details regarding this review can be found  in 
the Revised Glyphosate Issue Paper: Evaluation of Carcinogenic Potential (D444689; TXR 
0057688; G. Akerman; 12-DEC-2017).   
 
Under FIFRA, the Agency requires substantial amounts of toxicology and exposure data to be 
collected and submitted for pesticide registration.  These studies, defined under the Title 40 Code 
of Federal Regulations (40 CFR) Part 158 Toxicology Data Requirements, provide information 
on a wide range of adverse health outcomes, routes of exposure, exposure durations, species, and 
lifestages.  In general, many of these studies are commissioned and submitted by the pesticide 
producers.  To ensure data quality and consistency, the Agency has standard guidelines for how 
testing is to be conducted.  The Agency’s test guidelines are largely harmonized with those 
established by the Organisation for Economic Co-operation and Development (OECD).  
Harmonization also eases comparisons across studies and chemicals.  Laboratories must also 
conduct studies in accordance with Good Laboratory Practices (GLP) standards (40 CFR Part 
160) to further ensure the quality and integrity of the data submitted to the Agency.  Study 
reports must include a statement on whether they were conducted in accordance with the GLP 
procedures.  The Agency’s Office of Enforcement and Compliance Assurance (OECA) 
periodically inspects labs that conduct studies to support pesticide registrations to ensure they are 
in compliance with GLPs.   

                                                 
3  NRC 2011. “Review of the Environmental Protection Agency’s Draft IRIS Assessment of Formaldehyde”; NRC 
2014. “Review of EPA's Integrated Risk Information System (IRIS) Process” 
4  NRC (2014). Review of EPA's Integrated Risk Information System (IRIS) process. Washington, DC: The 
National Academies Press. http://www.nap.edu/catalog.php?record_id=18764 
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Review of all studies submitted to the Agency’s Office of Pesticide Programs (OPP) is a multi-
step process.  Test reports must summarize and supply all the individual data obtained as part of 
the study; most toxicity study reports are well over a thousand pages long. An independent 
evaluation is prepared for each study and a Data Evaluation Record (DER) is generated to 
summarize the study methods, results, and conclusions.  Draft DERs are subject to an internal 
peer review process, including review by multiple individual scientists and scientific review 
committees within OPP, to ensure accuracy and consistency with Agency guidance on 
interpretation of toxicity studies prior to finalization. 
 
Studies evaluated by the Agency are available to the public through Freedom of Information Act 
(FOIA) requests, however, section 10(g) of FIFRA prohibits the Agency from disclosing certain 
information submitted by an applicant or registrant to any representative of a multinational 
pesticide producer or anybody who intends to deliver such information to a multinational 
pesticide producer.  In order to receive registrant submitted data/studies, Section 10(g) requires 
requestors to sign an Affirmation of Non-Multinational Status form5.  The form affirms the 
person requesting the pesticide data does not work for or represent a pesticide producer.  Section 
10(g) also requires the Agency to notify the data owner to whom we released the data to.  Please 
keep in mind that registrant-submitted studies are proprietary and cannot be posted or released 
for public access.  For more information on how to submit FOIA requests to access certain 
glyphosate studies, visit the Agency’s website:  https://www.epa.gov/foia/foia-request-process.  
 
The entire toxicity database available is used to identify and characterize the potential health 
effects of a pesticide.  This includes acceptable studies submitted by registrants and open 
literature studies.  Although numerous comments were received regarding concerns for a suite of 
non-cancer effects, including chronic toxicity, ocular effects, developmental toxicity, 
reproductive toxicity, dermal effects, inhalation effects, neurotoxicity, and immunotoxicity, the 
available studies indicate that glyphosate will not elicit these effects, or these effects would only 
be observed at relatively high doses.  Numerous studies are available that evaluated chronic 
exposure to glyphosate in rats, mice, and dogs.  In most instances, effects were only seen at or 
near the limit dose (1000 mg/kg/day).  Developmental effects in rats were only observed at a 
dose exceeding the limit dose (3500 mg/kg/day) and there were no developmental effects 
observed in rabbits.  Route-specific studies are available that evaluated dermal and inhalation 
exposures.  Dermal irritation effects were only seen at a dose exceeding the limit dose (5000 
mg/kg/day), which is well above exposures expected from glyphosate use and not relevant for 
human health risk assessment.  There were no effects observed in the inhalation study up to a 
dose approaching the limit concentration (0.36 mg/L).  There was no evidence in the 
toxicological databases that glyphosate would cause ocular effects, reproductive effects, 
neurotoxicity, or immunotoxicity, including the guideline neurotoxicity battery, reproductive 
toxicity and immunotoxicity studies.  Overall, the selected endpoints for risk assessment are 
protective of all adverse effects observed in the database.     
 
Endocrine disruption 
 
Some commenters assert that glyphosate is an endocrine disruptor based on open literature 
studies conducted primarily with commercial formulations containing glyphosate.  For the few 
                                                 
5 http://www2.epa.gov/foia/affirmation-non-multinational-status   
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studies that evaluated glyphosate alone, there were no clear endocrine-related effects observed. 
Glyphosate was screened under the Agency’s Endocrine Disruptor Screening Program (EDSP).  
Under the program, a suite of Tier 1 in vivo and in vitro studies was required for glyphosate that 
were designed to provide the necessary empirical data to evaluate the potential of glyphosate to 
interact with the estrogen, androgen, or thyroid signaling pathways.  In addition to the available 
Tier 1 assay data, other scientifically relevant information, including general toxicity data and 
open literature studies of sufficient quality, are considered in the Agency’s weight of evidence 
assessment.  Based on all available information, the Agency concluded using a weight of 
evidence approach that the existing data do not indicate that glyphosate has the potential to 
interact with the estrogen, androgen, or thyroid signaling pathways (TXR 0057175; G. Akerman; 
29-JUN-2015)6.  
 
Protection of children 
 
Several commenters assert that the Agency is not being protective of children.  The Agency 
places top priority on the safety of children exposed to pesticides in food and/or water and living 
in or near areas treated with pesticides.  The Food Quality Protection Act (FQPA) requires the 
Agency to give specific consideration to the potential for infants and children to be sensitive to 
pesticides7.  Based on the 40 CFR Part 158 data requirements, pesticides typically have 
toxicology studies to evaluate effects in pregnant animals and their fetuses and young rats up 
through adulthood.  Developmental and multi-generation reproduction studies are used to 
evaluate the potential effects of a pesticide on fetuses and offspring.  Developmental studies are 
used to determine whether gestational exposure has an effect on the developing fetus.  Multi-
generation reproduction studies are used to evaluate parental and offspring toxicity, as well as 
reproductive toxicity, from long-term exposure to a pesticide.  This includes exposure during 
gestation and lactation.  The results of these studies are considered as part of the entire toxicity 
database to ensure doses selected for risk assessment are protective of any potential fetal and 
offspring effects.   
 
Typical food-use pesticides have two developmental toxicity studies (one with rats and one with 
rabbits) and one study evaluating reproductive toxicity.  In the case of glyphosate, there are 2 rat 
developmental, 2 rabbit developmental, and 3 reproductive toxicity studies available.   The 
Agency found no indication that offspring are more sensitive to glyphosate from in utero or post-
natal exposure in any of these studies.  Additionally, any developmental or offspring effects were 
seen at doses much higher than those used for risk assessment.  As part of the human health 
DRA to support registration review, the Agency evaluates all populations, including infants, 
children, and women of child-bearing age.  There were no risks of concern identified for children 
from ingesting food/feed commodities or from entering/playing on residential areas treated with 
glyphosate using conservative assumptions to calculate high-end exposure estimates.  
Furthermore, in accordance with FQPA, aggregate exposures and risks from food, drinking 

                                                 
6 Available at https://www.epa.gov/endocrine-disruption/endocrine-disruptor-screening-program-tier-1-screening-
determinations-and 
7 HED’s standard toxicological, exposure, and risk assessment approaches are consistent with the requirements of 
EPA’s children’s environmental health policy (https://www.epa.gov/children/epas-policy-evaluating-risk-children). 
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water, and residential exposures were calculated for adults and children.  There were no 
aggregate risks of concern.  The Agency’s current risk assessment is protective of children. 
 
Detection of glyphosate in human milk, tissues, and urine 
 
Many commenters cite reports of glyphosate detections in human milk, tissues, and urine.  The 
Agency has identified several issues with studies claiming to detect glyphosate in urine, tissues, 
and human milk.  Among the key information missing from such studies are the information 
related to sampling methods, sample storage, sample shipping, quality assurance and quality 
control, and analytical methods used, which are critical to evaluating the reliability of the data.  
Additionally, the enzyme-linked immunosorbent assay (ELISA) method is often used in the tests.  
This method is known to work well with surface waters that have little or no suspended solids or 
with processed drinking water.  However, many of the samples in these cited tests would have 
significant amounts of dissolved solids which may lead to issues when using the ELISA method 
with these sample types.  Furthermore, the ELISA method is generally considered to be a semi-
quantitative method that is typically used as a screening or initial test method to determine the 
potential presence of a chemical.  The results from such a method, therefore, do not provide data 
that can be used quantitively for human health risk assessment.   
 
Glyphosate is not expected to accumulate in human milk and tissues.  The Agency is not aware 
of any peer-reviewed studies reporting detection of glyphosate in human breast milk and, due to 
its physicochemical properties, glyphosate is not expected to bioaccumulate in the human body.  
Additionally, as noted in the DRA, the Agency Biological and Economic Analysis Division 
(BEAD) analyzed human milk samples in response to concern from segments of the general 
public related to the presence of glyphosate in human milk.  Glyphosate, N-acetyl-glyphosate, 
and aminomethyl phosphonic acid (AMPA) were not detected in any of the human milk samples.  
On the other hand, detection of trace amounts of glyphosate in urine would be expected given the 
chemical does not bioaccumulate and is primarily excreted un-metabolized as glyphosate by 
mammals. Such trace levels of glyphosate are not of concern to the Agency since the 
corresponding body burden (or approximate magnitude of exposure in mg/kg body weight) 
assuming complete excretion of the absorbed amount and virtually no metabolism, would still be 
well below current regulatory levels8.    
 
Formulations: 

 Toxicity of inert compounds 
 Transparency of components 
 Contaminants in pesticide products 

 
Several commenters expressed concern that glyphosate formulations are more toxic than 
glyphosate alone and question the toxicity of inert ingredients, the lack of transparency around 
other ingredients in product formulations, and other contaminants in pesticide products.  Most 
pesticide products contain substances in addition to the active ingredient(s) that are often referred 
to as inert or other ingredients, which aid in the performance and effectiveness of the pesticidal 

                                                 
8 Niemann et al. 2015. A critical review of glyphosate findings in human urine samples and comparison with the 
exposure of operators and consumers. Journal of Consumer Protection and Food Safety. 10: 3-12. 
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product.  Federal law does not require that these ingredients be identified by name or percentage 
on the label.  In accordance with FIFRA, the Agency cannot disclose this information since these 
ingredients are considered trade secrets or confidential business information.   
 
All active and inert pesticide ingredients must be approved for use by the Agency.  The Agency 
carefully evaluates the active and inert components hazard potential (i.e., toxicity) of a pesticide 
product with a battery of appropriate toxicity data.  However, there are tens of thousands of 
different registered pesticide products available in the marketplace and, though the Agency 
evaluates the product components, long term testing of individual products is not required.  Any 
contaminants or impurities associated with formulation components need to be reported to the 
Agency and are evaluated on a case by case basis.  The Agency looks at the amount of the 
impurity in the formulation, the manufacturing information, and what steps are taken to limit or 
remove impurities.  A comment was received regarding formation of nitrosamines, which have 
been found to cause cancer.  Technical grade glyphosate contains minor amounts of a 
nitrosamine impurity, N-nitrosoglyphosate (NNG).  This contaminant was considered previously 
as part of the Reregistration Eligibility Decision (RED)9.  Carcinogenicity testing of nitroso 
contaminants is normally required only in cases which the level of nitroso compounds exceeds 
1.0 ppm.  Analyses showed that greater than 92% of the individual technical glyphosate samples 
contained less than 1.0 ppm.  No new data have been presented to warrant a reevaluation of the 
Agency’s conclusion that the NNG content of glyphosate is not toxicologically significant.   
 
Glyphosate has been studied in a multitude of studies and there are studies that have been 
conducted on numerous formulations that contain glyphosate; however, there are relatively few 
research projects that have attempted to directly compare glyphosate to the formulations in the 
same experimental design. Furthermore, there are even less instances of studies comparing 
toxicity across formulations. The majority of studies using commercial formulations identified as 
part of the systematic review are in vitro studies, which are difficult to translate into in vivo 
effects where metabolism and clearance would play a large role in potential toxicity.  
Consequently, in vivo studies are given more weight.  In the systematic review (D417703; TXR 
0056885; M. Perron; 12-DEC-2017), none of the in vivo studies with commercial formulations 
were found to be of adequate quality for use in human health risk assessment.  Common 
limitations/deficiencies seen in these studies included lack of test material information, exposure 
conditions were not adequately described or documented, data were only presented as graphs and 
often measures of variability were not included, samples sizes were too small for the type of 
study conducted and/or not reported for all lifestages, only one dose was tested, and age and 
overall health prior to commencing a study was not reported.  Furthermore, most of these studies 
focused on clinical chemistry measurements (i.e., enzymes, hormones, electrolytes) or 
histopathological examinations (without reporting severity) making it difficult to determine the 
adversity of the results.  The relationship between any changes noted in these effects and 
possible adverse apical outcomes from commercial formulations has not been established.  As 
described in the NRC report, “Toxicity Testing in the 21st

 Century”10, to develop a mode of 
action/adverse outcome pathway (MOA/AOP) not only is it necessary to establish plausible 
relationships among the key events, but quantitative relationships also need to be established. In 

                                                 
9 https://www3.epa.gov/pesticides/chem_search/reg_actions/reregistration/red_PC-417300_1-Sep-93.pdf  
10 National Research Council (NRC). 2007. Toxicity Testing in the 21st Century: A Vision and a Strategy. 
Washington, D.C. The National Academies Press. 
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other words, how much of a change in one key event is needed to result in an adverse effect at 
the next level of biological organization? Thus, certain exposures to a chemical may impact 
normal physiological responses in a way that may not necessarily be adverse, and thus, the 
MOA/AOP concept requires an understanding of adaptive/homeostatic capacity of biological 
systems and their limits, relative to concentration and duration of exposure. Without an 
MOA/AOP understanding or even a potentially solid hypothesis, pertubations in physiology 
cannot be interpreted for risk assessment without understanding how these changes lead to 
adverse outcomes. 
 
The Agency has been collaborating with the National Toxicology Program (NTP) of the National 
Institute of Environmental Health Sciences to develop a research plan intended to evaluate the 
role of glyphosate in product formulations and the differences in formulation toxicity. The results 
of this research will be considered when available.   
 
Antibacterial properties and disruption of the gut microbiome 
 
Many commenters assert that glyphosate has antibacterial properties and claim it contributes to 
antibiotic resistance and disruption of the gut microbiome.  The metabolic pathway inhibited in 
plants by glyphosate (Shikimate pathway) is also found in many microorganisms.  Although 
glyphosate may inhibit the Shikimate pathway in microorganisms, it has not been demonstrated 
to be an effective antimicrobial for treating humans.  It is particularly difficult to achieve and 
maintain a sufficiently high concentration of glyphosate in the body to be an effective 
antimicrobial agent due to the low absorption and metabolism of glyphosate.  Furthermore, 
although glyphosate may inhibit the production of certain amino acids in bacteria, these amino 
acids can be acquired from the body, when needed.  Therefore, the inhibition does not 
necessarily lead to bacterial death. 
 
Gut microbiomes (colonies of microbes in the gut) are unlikely to be altered from glyphosate 
exposure since the aromatic amino acids produced via the Shikimate pathway are also available 
in the human gut via the diet since humans are unable to synthesize them.  Therefore, despite 
inhibition of this metabolic pathway, the microorganisms are still capable of growing and 
surviving.  It has been suggested that glyphosate preferentially affects only “good” bacteria; 
however, this implies that microbes are defined by this metabolic pathway, which is not 
scientifically supported.  Gut microbiomes are not evaluated directly in guideline toxicity 
studies; however, the stomach and gastrointestinal tract are routinely examined in several studies 
by gross evaluation and histopathological investigations. There are no indications in these studies 
that exposure to glyphosate induces adverse effects in those organs. 
 
Metal chelation and nutritional deficiencies 
 
Some commenters indicated that glyphosate is a metal chelator and consequently claim that it 
causes nutritional deficiencies.  Glyphosate chelates with some metals in soil and aquatic 
environments. The relative proportion of the various chemical species of glyphosate (including 
dissociated species of glyphosate acid and glyphosate-metal complexes) is dependent on 
chemical characteristics (e.g., pH, redox potential, etc.) of the environment.  The Agency is 
unaware of any connection between metal chelation and toxicity of glyphosate in mammals. In 
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guideline studies for human health, exposure to glyphosate did not result in any changes in 
clinical or blood chemistry measurements, suggesting that glyphosate-metal chelation does not 
play a significant role in affecting human health. 
 
Dietary Assessment 

 Residues in food and beverages 
 Assessment of the dessicant use on wheat 

Many commenters point to reports of glyphosate residues being detected in food/beverage 
commodities such as honey, cereals, wine, and orange juice and expressed concerns about 
consumer safety.  Due to its widespread use, trace amounts of glyphosate residues may be found 
in various food and beverage commodities. However, these trace amounts are not of concern to 
the consumer as the residue levels are well below tolerance levels established in/on food 
commodities treated with glyphosate.  For example, the Agency has received information on 
glyphosate residues reported in orange juice at a maximum of 26 ppb.  At this concentration, a 
10 kg child would have to consume approximately 385 liters (1627 servings of an 8 oz glass) of 
orange juice every day to reach the chronic reference dose of 1 mg/kg/day.   
 
As part of the human health risk assessment, the Agency evaluated dietary exposure to 
glyphosate for all populations, including infants, children, and women of child-bearing age. 
There were no dietary risks of concern for glyphosate using an unrefined analysis, which 
assumes all food commodities contain tolerance level residues (i.e., maximum legal residues 
allowed on a food commodity) of glyphosate, all food (with registered uses) has been treated 
with glyphosate, and using high-end estimates of glyphosate in drinking water.  
 
Other commenters pointed to the use of glyphosate as a pre-harvest desiccant for wheat as a 
source of glyphosate residues in cereal products. Since the dietary exposure assessment was 
unrefined (assumed tolerance level residues and 100% crop treated) and the current tolerances 
reflect all registered uses, the wheat desiccant use was considered in the dietary analysis 
conducted as part of the human health DRA for registration review and there were no dietary 
risks of concern.   

 
Non-Cancer Diseases 
 
Several commenters expressed concern about the alleged link between exposure to glyphosate 
and various non-cancer diseases.  In several instances, commenters noted a correlation in 
glyphosate use and some diseases; however, correlation does not imply causation.  Increased 
prevalence of a disease may be due to many possible causes and verifying these causes should 
not be based on speculation.  Determining whether an observed association represents a cause-
effect relationship between glyphosate exposure and disease requires additional consideration of 
criteria, such as the modified Bradford-Hill criteria, that evaluate strength, consistency, dose 
response, temporal concordance and biological plausibility across multiple lines of evidence.  
Additionally, the plant MOA/AOP is not relevant for mammalian systems and there is a distinct 
lack of mechanistic understanding for the toxicity of glyphosate in mammals, which is used to 
inform the cause-effect relationship.  As part of the Tier II Incident Report for glyphosate 
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(D417808; S. Recore; 6-FEB-2014;), an open literature search was conducted to identify 
epidemiological studies that evaluated the potential role of glyphosate and disease outcomes.  
The Agency reviewed studies related to a range of non-cancer effects, including adverse birth 
outcomes, respiratory effects, rheumatoid arthritis, diabetes, myocardial infarction, Parkinson’s 
disease, and retinal degeneration.  Most of the studies were not designed to develop data on non-
cancer outcomes that could be used quantitatively or qualitatively in regulatory decision-making, 
but were more exploratory in nature.  Additionally, in most instances, only one study was 
available for a specific outcome, which makes it challenging to assess consistency in the human 
population.  Based on the available studies, the Agency could not conclude that glyphosate plays 
a role in any of the health outcomes studied across this epidemiologic database.  The Agency 
also examined journal articles regarding non-cancer disease outcomes submitted with comments 
to the DRA to identify any epidemiological studies that were not considered as part of the Tier II 
report.  At this time, the available scientific data do not support a cause-and-effect relationship 
between exposure to glyphosate and any non-cancer disease outcomes.  The Agency will 
continue to follow the epidemiological literature concerning the potential role of glyphosate in 
certain non-cancer health outcomes.   
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In December 2016, a Scientific Advisory Panel (SAP) meeting was held to evaluate the human 
carcinogenic potential of glyphosate. As part of this evaluation, statistical analyses of tumor 
incidences observed in rat and mouse carcinogenicity studies were performed (D435608). These 
analyses included the Cochran-Armitage Test for Trend, the Fisher Exact Test, and use of the 
Sidak Correction Method to adjust for multiple comparisons. In the SAP final report 1

, the SAP 
panel noted that the Sidak correction would not be appropriate since it assumes independence 
and suggested the Benjamini-Hochberg correction should be applied instead. Furthermore, the 
SAP recommended the multiple comparison correction should be applied to the trend test since 

1 https://www.epa.gov/sites/production/files/2017-03/documents/december_ I3- l 6_2016_final_report_03162017.pdf 
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the trend test and pairwise comparisons are being used together.  As a result, the statistical 

analyses have been updated to reflect these recommendations.  Additionally, as part of this 

update, it was noted that some of the statistical analyses included animals sacrificed at an interim 

time point and animals that died prior to the interim sacrifice (Lankas, 1981; Wood et al., 2009a; 

Brammer, 2001; Sugimoto, 1997; Wood et al., 2009b).  To be consistent across all of the studies, 

these animals have now been excluded from the statistical analyses.  Below are the results of the 

updated analyses. 
 

 

Lankas, 1981 (MRID 00093879) - rat 

Testicular interstitial tumors - males 

 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 3.05 10.3 31.49 Total 

N 47 

100.00 

46 

93.88 

46 

97.87 

44 

88.00 

183 

 

Y 0 

0.00 

3 

6.12 

1 

2.13 

6 

12.00 

10 

 

Total 47 49 47 50 193 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

testicular_tumor (0, 3.05, 10.3, 31.49) Cochran-Armitage Trend, 1-sided 0.011 0.032 

testicular_tumor (0, 3.05) FISHER'S EXACT, right-sided 0.129 0.172 

testicular_tumor (0, 10.3) FISHER'S EXACT, right-sided 0.500 0.500 

testicular_tumor (0, 31.49) FISHER'S EXACT, right-sided 0.016 0.032 

 

Wood et al., 2009 (MRID 49957404) - rat 

Mammary gland adenomas - females 

 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 95 316.9 1229.7 Total 

N 48 

100.00 

51 

100.00 

50 

100.00 

48 

96.00 

197 

 

Y 0 

0.00 

0 

0.00 

0 

0.00 

2 

4.00 

2 

 

Total 48 51 50 50 199 
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Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

adenomas (0, 95, 316.9, 1229.7) Cochran-Armitage Trend, 1-sided 0.062 0.124 

adenomas (0, 1229.7) FISHER'S EXACT, right-sided 0.258 0.258 

 

Mammary gland adenocarcinomas - females 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 95 316.9 1229.7 Total 

N 46 

95.83 

48 

94.12 

49 

98.00 

44 

88.00 

187 

 

Y 2 

4.17 

3 

5.88 

1 

2.00 

6 

12.00 

12 

 

Total 48 51 50 50 199 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

adenocarcinomas (0, 95, 316.9, 1229.7) Cochran-Armitage Trend, 1-sided 0.043 0.172 

adenocarcinomas (0, 95) FISHER'S EXACT, right-sided 0.529 0.705 

adenocarcinomas (0, 316.9) FISHER'S EXACT, right-sided 0.886 0.886 

adenocarcinomas (0, 1229.7) FISHER'S EXACT, right-sided 0.148 0.296 

 

Mammary gland combined adenomas/adenocarcinomas – females 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 95 316.9 1229.7 Total 

N 46 

95.83 

48 

94.12 

49 

98.00 

42 

84.00 

185 

 

Y 2 

4.17 

3 

5.88 

1 

2.00 

8 

16.00 

14 

 

Total 48 51 50 50 199 
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Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

adenomas_adenocarcinomas (0, 95, 316.9, 1229.7) Cochran-Armitage Trend, 1-sided 0.007 0.028 

adenomas_adenocarcinomas (0, 95) FISHER'S EXACT, right-sided 0.529 0.705 

adenomas_adenocarcinomas (0, 316.9) FISHER'S EXACT, right-sided 0.886 0.886 

adenomas_adenocarcinomas (0, 1229.7) FISHER'S EXACT, right-sided 0.053 0.105 

 

 

Stout and Ruecker, 1990 (MRID 41643801) - rat 

 

Thyroid C-Cell Adenomas – males 

 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 89 362 940 Total 

N 52 

96.30 

51 

92.73 

50 

86.21 

51 

87.93 

204 

 

Y 2 

3.70 

4 

7.27 

8 

13.79 

7 

12.07 

21 

 

Total 54 55 58 58 225 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Adenomas (0, 89, 362, 940) Cochran-Armitage Trend, 1-sided 0.079 0.132 

Adenomas (0, 89) FISHER'S EXACT, right-sided 0.348 0.348 

Adenomas (0, 362) FISHER'S EXACT, right-sided 0.060 0.132 

Adenomas (0, 940) FISHER'S EXACT, right-sided 0.099 0.132 

 

 

Thyroid C-cell Carcinoma – males 

 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 89 362 940 Total 

N 54 

100.00 

53 

96.36 

58 

100.00 

57 

98.28 

222 

 

Y 0 

0.00 

2 

3.64 

0 

0.00 

1 

1.72 

3 

 

Total 54 55 58 58 225 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Carcinomas (0, 89, 362, 940) Cochran-Armitage Trend, 1-sided 0.457 0.518 

Carcinomas (0, 89) FISHER'S EXACT, right-sided 0.252 0.518 

Carcinomas (0, 940) FISHER'S EXACT, right-sided 0.518 0.518 
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Thyroid C-Cell Combined Adenomas/Carcinomas – males 

 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 89 362 940 Total 

N 52 

96.30 

49 

89.09 

50 

86.21 

50 

86.21 

201 

 

Y 2 

3.70 

6 

10.91 

8 

13.79 

8 

13.79 

24 

 

Total 54 55 58 58 225 

 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Adenomas_Carcinomas (0, 89, 362, 940) Cochran-Armitage Trend, 1-sided 0.087 0.116 

Adenomas_Carcinomas (0, 89) FISHER'S EXACT, right-sided 0.141 0.141 

Adenomas_Carcinomas (0, 362) FISHER'S EXACT, right-sided 0.060 0.116 

Adenomas_Carcinomas (0, 940) FISHER'S EXACT, right-sided 0.060 0.116 

 

 

Thyroid C-Cell Adenomas – females 

 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 113 457 1183 Total 

N 55 

96.49 

58 

96.67 

53 

89.83 

49 

89.09 

215 

 

Y 2 

3.51 

2 

3.33 

6 

10.17 

6 

10.91 

16 

 

Total 57 60 59 55 231 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Adenomas (0, 113, 457, 1183) Cochran-Armitage Trend, 1-sided 0.040 0.159 

Adenomas (0, 113) FISHER'S EXACT, right-sided 0.710 0.710 

Adenomas (0, 457) FISHER'S EXACT, right-sided 0.147 0.196 

Adenomas (0, 1183) FISHER'S EXACT, right-sided 0.124 0.196 

 

 

Thyroid C-Cell Carcinomas – females 

 
Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 113 457 1183 Total 

N 57 

100.00 

60 

100.00 

58 

98.31 

55 

100.00 

230 

 

Y 0 

0.00 

0 

0.00 

1 

1.69 

0 

0.00 

1 

 

Total 57 60 59 55 231 
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Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Carcinomas (0, 113, 457, 1183) Cochran-Armitage Trend, 1-sided 0.494 0.509 

Carcinomas (0, 457) FISHER'S EXACT, right-sided 0.509 0.509 

 

 

Thyroid C-Cell Combined Adenomas/Carcinomas – females 

 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 113 457 1183 Total 

N 55 

96.49 

58 

96.67 

52 

88.14 

49 

89.09 

214 

 

Y 2 

3.51 

2 

3.33 

7 

11.86 

6 

10.91 

17 

 

Total 57 60 59 55 231 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Adenomas_Carcinomas (0, 113, 457, 1183) Cochran-Armitage Trend, 1-sided 0.042 0.166 

Adenomas_Carcinomas (0, 113) FISHER'S EXACT, right-sided 0.710 0.710 

Adenomas_Carcinomas (0, 457) FISHER'S EXACT, right-sided 0.090 0.166 

Adenomas_Carcinomas (0, 1183) FISHER'S EXACT, right-sided 0.124 0.166 

 

 

Pancreatic Adenomas – males 

 
Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 89 362 940 Total 

N 42 

97.67 

37 

82.22 

44 

89.80 

41 

85.42 

164 

 

Y 1 

2.33 

8 

17.78 

5 

10.20 

7 

14.58 

21 

 

Total 43 45 49 48 185 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Adenomas (0, 89, 362, 940) Cochran-Armitage Trend, 1-sided 0.176 0.176 

Adenomas (0, 89) FISHER'S EXACT, right-sided 0.018 0.071 

Adenomas (0, 362) FISHER'S EXACT, right-sided 0.135 0.176 

Adenomas (0, 940) FISHER'S EXACT, right-sided 0.042 0.083 
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Pancreatic Carcinomas – males 

 
Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 89 362 940 Total 

N 42 

97.67 

45 

100.00 

49 

100.00 

48 

100.00 

184 

 

Y 1 

2.33 

0 

0.00 

0 

0.00 

0 

0.00 

1 

 

Total 43 45 49 48 185 

 

No trend test or pairwise comparisons are shown since tumor incidence decreased with increasing dose. 

 

Pancreatic Combined Adenomas and Carcinomas – males 

 
Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 89 362 940 Total 

N 41 

95.35 

37 

82.22 

44 

89.80 

41 

85.42 

163 

 

Y 2 

4.65 

8 

17.78 

5 

10.20 

7 

14.58 

22 

 

Total 43 45 49 48 185 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Adenomas_Carcinomas (0, 89, 362, 940) Cochran-Armitage Trend, 1-sided 0.242 0.275 

Adenomas_Carcinomas (0, 89) FISHER'S EXACT, right-sided 0.052 0.209 

Adenomas_Carcinomas (0, 362) FISHER'S EXACT, right-sided 0.275 0.275 

Adenomas_Carcinomas (0, 940) FISHER'S EXACT, right-sided 0.108 0.215 

 

 

Hepatocellular Adenomas – males 

 
Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 89 362 940 Total 

N 42 

95.45 

43 

95.56 

46 

93.88 

41 

85.42 

172 

 

Y 2 

4.55 

2 

4.44 

3 

6.12 

7 

14.58 

14 

 

Total 44 45 49 48 186 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Adenomas (0, 89, 362, 940) Cochran-Armitage Trend, 1-sided 0.022 0.089 

Adenomas (0, 89) FISHER'S EXACT, right-sided 0.700 0.700 

Adenomas (0, 362) FISHER'S EXACT, right-sided 0.551 0.700 

Adenomas (0, 940) FISHER'S EXACT, right-sided 0.101 0.202 
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Hepatocellular Carcinomas – males 

 
Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 89 362 940 Total 

N 41 

93.18 

43 

95.56 

48 

97.96 

46 

95.83 

178 

 

Y 3 

6.82 

2 

4.44 

1 

2.04 

2 

4.17 

8 

 

Total 44 45 49 48 186 

 

No trend test or pairwise comparisons are shown since tumor incidence decreased with increasing dose. 

 

Hepatocellular Combined Adenomas and Carcinomas – males 

 
Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 89 362 940 Total 

N 39 

88.64 

41 

91.11 

45 

91.84 

39 

81.25 

164 

 

Y 5 

11.36 

4 

8.89 

4 

8.16 

9 

18.75 

22 

 

Total 44 45 49 48 186 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Adenomas_Carcinomas (0, 89, 362, 940) Cochran-Armitage Trend, 1-sided 0.078 0.312 

Adenomas_Carcinomas (0, 89) FISHER'S EXACT, right-sided 0.769 0.808 

Adenomas_Carcinomas (0, 362) FISHER'S EXACT, right-sided 0.808 0.808 

Adenomas_Carcinomas (0, 940) FISHER'S EXACT, right-sided 0.245 0.489 

 

Brammer, 2001 (MRID 49704601) 

 

Hepatocellular Adenomas – males 

 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 121 361 1214 Total 

N 44 

100.00 

46 

95.83 

48 

100.00 

44 

89.80 

182 

 

Y 0 

0.00 

2 

4.17 

0 

0.00 

5 

10.20 

7 

 

Total 44 48 48 49 189 
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Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Adenomas (0, 121, 361, 1214) Cochran-Armitage Trend, 1-sided 0.010 0.029 

Adenomas (0, 121) FISHER'S EXACT, right-sided 0.269 0.269 

Adenomas (0, 1214) FISHER'S EXACT, right-sided 0.037 0.055 

 

Knezevich and Hogan, 1983 (MRID 00130406) - mouse 

 

Kidney Adenomas - males 

 
Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 161 835 4945 Total 

N 48 

97.96 

49 

100.00 

50 

100.00 

49 

98.00 

196 

 

Y 1 

2.04 

0 

0.00 

0 

0.00 

1 

2.00 

2 

 

Total 49 49 50 50 198 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Adenomas (0, 161, 835, 4945) Cochran-Armitage Trend, 1-sided 0.442 1.000 

Adenomas (0, 161) FISHER'S EXACT, right-sided 1.000 1.000 

Adenomas (0, 835) FISHER'S EXACT, right-sided 1.000 1.000 

Adenomas (0, 4945) FISHER'S EXACT, right-sided 0.758 1.000 

 

 

Kidney Carcinomas – males 

 
Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 161 835 4945 Total 

N 49 

100.00 

49 

100.00 

49 

98.00 

48 

96.00 

195 

 

Y 0 

0.00 

0 

0.00 

1 

2.00 

2 

4.00 

3 

 

Total 49 49 50 50 198 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Carcinomas (0, 161, 835, 4945) Cochran-Armitage Trend, 1-sided 0.063 0.190 

Carcinomas (0, 835) FISHER'S EXACT, right-sided 0.505 0.505 

Carcinomas (0, 4945) FISHER'S EXACT, right-sided 0.253 0.379 
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Kidney Combined Adenomas/Carcinomas – males 

 
Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 161 835 4945 Total 

N 48 

97.96 

49 

100.00 

49 

98.00 

47 

94.00 

193 

 

Y 1 

2.04 

0 

0.00 

1 

2.00 

3 

6.00 

5 

 

Total 49 49 50 50 198 

 

 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

combined (0, 161, 835, 4945) Cochran-Armitage Trend, 1-sided 0.065 0.259 

combined (0, 161) FISHER'S EXACT, right-sided 1.000 1.000 

combined (0, 835) FISHER'S EXACT, right-sided 0.758 1.000 

combined (0, 4945) FISHER'S EXACT, right-sided 0.316 0.633 

 

 

Sugimoto, 1997 (MRID 50017108-50017109) - mouse 

 

Hemangiomas – females 

 

 Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 153.2 786.8 4116 Total 

N 48 

100.00 

47 

100.00 

43 

95.56 

40 

88.89 

178 

 

Y 0 

0.00 

0 

0.00 

2 

4.44 

5 

11.11 

7 

 

Total 48 47 45 45 185 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Hemangiomas (0, 153.2, 786.8, 4116) Cochran-Armitage Trend, 1-sided 0.002 0.005 

Hemangiomas (0, 786.8) FISHER'S EXACT, right-sided 0.231 0.231 

Hemangiomas (0, 4116) FISHER'S EXACT, right-sided 0.024 0.035 
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Wood et al., 2009 (MRID 49957402) – mouse 

 

Malignant lymphoma – males 

 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 71.4 234.2 810 Total 

N 44 

100.00 

45 

97.83 

46 

95.83 

40 

88.89 

175 

 

Y 0 

0.00 

1 

2.17 

2 

4.17 

5 

11.11 

8 

 

Total 44 46 48 45 183 

 

Variable comparison Test 

Raw p-

value 

False Discovery Rate 

p-value 

lymphoma (0, 71.4, 234.2, 810) Cochran-Armitage Trend, 1-sided 0.006 0.025 

lymphoma (0, 71.4) FISHER'S EXACT, right-sided 0.511 0.511 

lymphoma (0, 234.2) FISHER'S EXACT, right-sided 0.269 0.359 

lymphoma (0, 810) FISHER'S EXACT, right-sided 0.029 0.059 

 

Lung Adenomas – males 

 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 71.4 234.2 810 Total 

N 35 

79.55 

39 

84.78 

39 

81.25 

41 

91.11 

154 

 

Y 9 

20.45 

7 

15.22 

9 

18.75 

4 

8.89 

29 

 

Total 44 46 48 45 183 

 

No trend test or pairwise comparisons are shown since tumor incidence decreased with increasing dose. 
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Lung Adenocarcinomas – males 

 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 71.4 234.2 810 Total 

N 39 

88.64 

41 

89.13 

41 

85.42 

34 

75.56 

155 

 

Y 5 

11.36 

5 

10.87 

7 

14.58 

11 

24.44 

28 

 

Total 44 46 48 45 183 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

adenocarcinomas (0, 71.4, 234.2, 810) Cochran-Armitage Trend, 1-sided 0.026 0.103 

adenocarcinomas (0, 71.4) FISHER'S EXACT, right-sided 0.659 0.659 

adenocarcinomas (0, 234.2) FISHER'S EXACT, right-sided 0.443 0.590 

adenocarcinomas (0, 810) FISHER'S EXACT, right-sided 0.091 0.182 

 

Lung Combined Adenomas/Adenocarcinomas – males 
 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 71.4 234.2 810 Total 

N 30 

68.18 

34 

73.91 

32 

66.67 

30 

66.67 

126 

 

Y 14 

31.82 

12 

26.09 

16 

33.33 

15 

33.33 

57 

 

Total 44 46 48 45 183 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

Incidence (0, 71.4, 234.2, 810) Cochran-Armitage Trend, 1-sided 0.328 0.706 

Incidence (0, 71.4) FISHER'S EXACT, right-sided 0.797 0.797 

Incidence (0, 234.2) FISHER'S EXACT, right-sided 0.527 0.706 

Incidence (0, 810) FISHER'S EXACT, right-sided 0.529 0.706 
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Atkinson 1993 (MRID 49631702) - mouse 
 

Hemangiosarcomas - males 
 

Table of incident by Doses 

incident Doses 

Frequency 

Col Pct 0 100 300 1000 Total 

N 47 

100.00 

46 

100.00 

50 

100.00 

41 

91.11 

184 

 

Y 0 

0.00 

0 

0.00 

0 

0.00 

4 

8.89 

4 

 

Total 47 46 50 45 188 

 

Variable comparison Test 

Raw p-

value 

False Discovery 

Rate p-value 

hemangiosarcoma (0, 100, 300, 1000) Cochran-Armitage Trend, 1-sided 0.003 0.006 

hemangiosarcoma (0, 1000) FISHER'S EXACT, right-sided 0.053 0.053 

 

 
 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460      

OFFICE OF CHEMICAL SAFETY 
AND POLLUTION PREVENTION 

MEMORANDUM 

Date: January 13, 2019 

SUBJECT: Glyphosate: Response to Comments on the Proposed Interim Decision Regarding 
the Human Health Risk Assessment 

PC Code: 417300; 103601; 103603; 103604; 103605; DP Barcode: D455459 
103607; 103608; 103613 
Decision No.: 558081 Registration No.: NA 
Petition No.: NA Regulatory Action: Registration Review 
Risk Assessment Type: NA Case No.: 178 
TXR No.: NA CAS No.: 1071-83-6; 38641-94-0; 70393-85-0; 

114370-14-8; 40465-76-7; 69254-40-6; 34494-04-7; 
70901-12-1 

MRID No.: NA 40 CFR: §180.364 

FROM: Monique M. Perron, Sc.D., Toxicologist 
Risk Assessment Branch 1 (RAB1) 
Health Effects Division (HED; 7509P) 

THROUGH: Christine L. Olinger, Branch Chief 
RAB1/HED (7509P) 

TO: Steven Peterson, Chemical Review Manager 
Dana Friedman, Branch Chief 
Pesticide Re-evaluation Division (PRD; 7508P) 

The Office of Pesticide Programs received hundreds of thousands of public comments on the 
proposed interim decision (PID) for glyphosate as part of registration review.  Comments 
regarding the human health risk assessment came from a wide array of stakeholders.  Topics 
relating to human health included concerns with the agency’s cancer assessment, toxicological 
studies, protection of children, and detections of glyphosate.  These comments regarding the 
human health risk assessment for glyphosate have been previously addressed in the Glyphosate: 
Response to Comments on the Human Health Draft Risk Assessment (D448021; M. Perron; 23-
APR-2018) and did not result in changes to the agency’s risk assessment. 

During the public comment period, 65 open literature studies were also identified for the 
agency’s consideration (Appendix A). Of these, 23 were previously identified and considered by 
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the agency as part of two open literature searches conducted to support the draft human health 
risk assessment for registration review.  The agency reviewed the open literature as part of the 
Glyphosate Systematic Review of Open Literature (D417703; TXR 0056885; M. Perron; 12-
DEC-2017) for hazard identification and characterization purposes in order to identify studies 
that could potentially impact the human health risk assessment.  A fit-for-purpose systematic 
review was also executed to obtain relevant and appropriate open literature studies with the 
potential to inform the human carcinogenic potential of glyphosate and detailed in the Revised 
Glyphosate Issue Paper: Evaluation of Carcinogenic Potential (D444689; TXR 0057688; G. 
Akerman; 12-DEC-2017). 

The remaining 42 studies identified during the public comment period were primarily journal 
articles published since these searches were conducted.  The majority of the studies did not 
warrant detailed evaluation for a variety of reasons, such as no effects seen from glyphosate 
exposure, administration via a non-relevant route, effects seen at doses higher than the current 
points of departure, only one dose was tested eliminating the potential for dose-response 
evaluation, lack of glyphosate measurements, and exposure or biomonitoring studies that would 
not impact risk estimates.  Furthermore, several studies were conducted in vitro or evaluated 
biochemical or molecular effects that are difficult to translate into in vivo effects.  These studies 
are typically considered as part of mode of action/adverse outcome pathway (MOA/AOP) 
analyses.  As a result, in vivo studies are given more weight at this time. 

For the in vivo studies identified, the most common limitations/deficiencies were related to the 
nature of the test substance(s) used for exposure. Many of the studies used commercial 
formulations or dilutions; however, direct measurements of the active ingredient were not 
conducted in order to determine actual dose concentrations and/or identification information was 
not provided for the formulation used.  There are numerous glyphosate formulations and 
providing a general product name, such as Roundup, does not provide the agency with 
information to ascertain the exact formulation used and determine all of its chemical 
components.  Additionally, several studies were conducted in other countries and utilized 
formulations that are not registered in the United States.  As a result, the active ingredients and 
other components of the formulation are unknown, and any potential effects cannot be attributed 
to glyphosate and/or defined glyphosate concentrations.  

Several in vitro genotoxicity studies were identified for consideration.  Although positive results 
were observed in some of these studies, there would be no impact on the agency’s weight of 
evidence evaluation of the genotoxic potential of glyphosate since there is sufficient evidence in 
the existing database (described in the Revised Glyphosate Issue Paper: Evaluation of 
Carcinogenic Potential; D444689; TXR 0057688; G. Akerman; 12-DEC-2017) to conclude that 
the in vitro effects claimed by the study authors do not lead to genotoxicity in vivo. 

Two additional journal articles on the association between glyphosate exposure and non-
Hodgkin lymphoma (NHL) were identified for detailed review (D455531; D. Miller; 6-JAN-
2020;).  The following are brief summaries of these journal articles and the agency’s reviews: 

• Zhang et al. (2019) is a review article summarizing epidemiological studies between 
2001 and 2018 on the association between glyphosate exposure and NHL.  All of the 
data/information included in the article was previously considered by the agency as part 
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of the Revised Glyphosate Issue Paper: Evaluation of Carcinogenic Potential (D444689; 
TXR 0057688; G. Akerman; 12-DEC-2017); however, the authors conducted their own 
meta-analysis to incorporate recently published risk estimates for the Agricultural Health 
Study (AHS) cohort (Andreotti et al., 2018) based on their a priori hypothesis that the 
highest exposures to glyphosate will lead to increased risk of NHL in humans1. In its 
detailed review of this study, the agency identified concerns with the meta-analysis as 
performed by the authors.  A supplemental analysis by the agency indicated that a lower 
non-statistically significant meta-risk ratio of 1.14 (95% CI: 0.87-1.50) would be 
obtained if the Andreotti et al. (2018) study is properly incorporated into the meta-
analysis2. Therefore, the meta-analyses performed by Zhang et al. (2019) would not 
impact the conclusions presented in the agency’s revised issue paper. 

• Leon et al. (2019) is a pooled analysis of NHL in agricultural cohorts from France, 
Norway, and the United States (the AHS cohort).  For overall NHL malignancies and 
NHL subtypes, except diffuse large B-cell lymphoma (DLBCL), glyphosate risk 
estimates were less than 1.  For DLBCL a somewhat elevated, but non-statistically 
significant risk estimate of 1.36 (95% CI: 1.00-1.85) was observed. While the analysis 
benefited from a combined cohort of more than 300,000 farmers and farmworkers from 
different countries, only the cohort from the United States used actual measurement 
instruments (self-administered questionnaire) for glyphosate exposure where a smaller 
risk estimate for the DLBCL subtype of 1.2 (95% CI: 0.72-1.98) was obtained.  
Furthermore, the nature and characteristics of the three cohorts differed in substantive 
ways and it is not clear that the statistical adjustments made were adequate to account for 
these differences. 

Therefore, none of the open literature studies identified for the agency’s consideration were 
found to have an impact on the glyphosate hazard characterization, cancer assessment, or human 
health risk assessment. The agency will continue to monitor the open literature for studies that 
use scientifically sound and appropriate methodology and relevant routes of exposure that have 
the potential to impact the risk evaluation of glyphosate. 

1 Here, higher exposures correspond to higher levels, longer durations, and/or greater lags/longer latencies. 
2 We note, however, that the meta-estimate in our Revised Glyphosate Issue paper was 1.27 (95% CI:1.01, 1.59) 
while our updated estimate after incorporating the Andreotti et al. (2018) paper is 1.14 (95% CI: 0.87, 1.50). See D. 
Miller; D455531; 6-JAN-2020 for details and information. 
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Appendix A. Studies identified for the agency’s consideration during the public comment period for the Proposed Interim 
Decision (PID). 

Author Year Title 

Part of previous 
agency open 
literature 
reviews? 

Comments 

Aiassa, D 2019 
Evaluation of genetic damage in pesticide 
applicators from the province of Cordoba, 
Argentina 

No 

ecological epidemiological study; no 
glyphosate-specific estimates; would be 
assigned low quality ranking according to 
process detailed in revised issue paper on 
evaluation of carcinogenic potential 

Alvarez-Moya, C 2013 
Comparison of the in vivo and in vitro genotoxicity 
of glyphosate isopropylamine salt in three different 
organisms 

Yes --

Astiz, M 2009 Antioxidant defense system in rats simultaneously 
intoxicated with agrochemicals Yes --

Baier, Carlos J 2017 
Behavioral impairments following repeated 
intranasal glyphosate-based herbicide 
administration in mice 

No 

Argentina formulation; micropipette 
administration into nostrils (not a relevant 
route); one dose tested; no glyphosate 
measurements 

Benbrook, CM 2019 
How did US EPA and IARC reach diametrically 
opposed conclusions on the genotoxicity of 
glyphosate-based herbicides? 

No 

review paper; examined list of studies 
published since agency’s evaluation; 
supplemental tables comparing EPA and 
IARC yielded one study to reexamine 
(Gasnier et al. 2009 included in table 
below) 

Bolognesi, C 2009 
Biomonitoring of genotoxic risk in agricultural 
workers from five Colombian regions: association 
to occupational exposure to glyphosate 

Yes --

Bolognesi, C 1997 Genotoxic Activity of Glyphosate and Its Technical 
Formulation Roundup Yes --
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Author Year Title 

Part of previous 
agency open 
literature 
reviews? 

Comments 

Bolognesi, C 2011 Micronuclei and pesticide exposure No 

Review article for biomonitoring studies 
for several pesticides; already considered 
the one study on glyphosate (Bolognesi et 
al. 2009) in previous systematic review 

Brendler-Schwaab, S 2005 The in vivo comet assay: use and status in 
genotoxicity testing No No glyphosate information 

Caballero, M 2018 
Estimated Residential exposure of agricultural 
chemicals and premature mortality by Parkinson's 
disease in Washington state 

No 

Glyphosate exposure assessed indirectly 
using geospatial information on 
residential address and crop data from 
WA State from 2011-2015; residential 
address was based only on address listed 
in the death registry for 2011-2015 so the 
analysis was cross-sectional in nature and 
was unable to assess potential lifetime 
exposure based on either changes in WA 
State agriculture or changes in residential 
address; statistical analysis only 
considered the demographic variables sex, 
race, marital status, and education 
indicating limited ability to assess 
confounding or control for co-exposure to 
pesticides and other environmental 
factors; given these limitations, the 
modest risk estimate of 1.3 (95% CI: 1.0-
1.62) may reflect residual confounding 
and is based on a low quality exposure 
assessment that did not directly assess 
individual exposure or allow the 
investigators to assess lifetime exposure 
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Author Year Title 

Part of previous 
agency open 
literature 
reviews? 

Comments 

Cavalli, VL 2013 
Roundup disrupts male reproductive functions by 
triggering calcium-mediated cell death in rat testis 
and Sertoli cells 

Yes --

Dimitroy, BD 2006 
Comparative genotoxicity of the herbicides 
Roundup, Stomp and Reglone in plant and 
mammalian test systems 

Yes --

Gasnier, C 2009 Glyphosate-based herbicides are toxic and 
endocrine disruptors in human cell lines. Yes 

In previous open literature review 
considered non-relevant; reexamination 
indicated it is relevant; in vitro study 
evaluating glyphosate alone and 
formulations for cytotoxicity, estrogenic 
activity, anti-androgenic activity and 
aromatase disruption; only effect reported 
for glyphosate alone was a statistically 
significant, non-concentration dependent 
increase in anti-androgenic activity 

Gehin, A 2005 
Vitamins C and E reverse effect of herbicide-
induced toxicity on human epidermal cells HaCat: 
a biochemometric approach 

Yes --

Ghisi, N 2016 
Does exposure to glyphosate lead to an increase in 
the micronuclei frequency? A systematic and meta-
analytic review 

Yes --

Gillezeau, C 2019 The evidence of human exposure to glyphosate: a 
review No Exposure study; review article; no impact 

on risk estimates 

Grisolia, C 2002 
A comparison between mouse and fish 
micronucleus test using cyclophosphamide, 
mitomycin C and various pesticides 

Yes --

Heu, C 2012 
Glyphosate-induced stiffening of HaCaT 
keratinocytes, a Peak Force Tapping study on 
living cells 

Yes --
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Author Year Title 

Part of previous 
agency open 
literature 
reviews? 

Comments 

Jiang, Xiao 2018 
A commercial Roundup formulation induced male 
germ cell apoptosis by promoting the expression of 
XAF1 in adult mice. 

No 

Formulation by gavage at 60, 180 or 540 
mg/kg/day and in vitro exposures; no 
glyphosate measurements; potential 
effects only seen at dose higher than 
current POD 

Kasuba, V 2017 
Effects of low doses of glyphosate on DNA 
damage, cell proliferation and oxidative stress in 
the HepG2 cell line 

No 

In vitro study evaluating DNA damage, 
cell proliferation and oxidative stress in 
HepG2 cells tested at 3 concentrations of 
glyphosate; non-statistically significant 
increase in proliferative response; primary 
DNA damage (comet assay) decreased 
relative to negative control; increase in 
MN and effects on lipid peroxidation 
were not concentration dependent; no 
convincing glyphosate-related effects 

Kojima, H 2010 Endocrine-disrupting Potential of Pesticides via 
Receptors and Aryl Hydrocarbon Receptor No 

Mini-review; only mention of glyphosate 
is in one table and it was negative for all 
receptors 

Kongtip, P 2017 Glyphosate, and paraquat in maternal and fetal 
serum in Thai Women No Exposure study; no impact on risk 

estimates 

Kubsad, D 2019 
Assessment of Glyphosate Induced Epigenetic 
Transgenerational Inheritance of Pathologies and 
Sperm Epimutations: Generational Toxicology 

No 
Intraperitoneal injection of glyphosate at 
25 mg/kg/day in pregnant females; not a 
relevant route 

Kwiatkowska, M 2016 
DNA damage and methylation induced by 
glyphosate in human peripheral blood mononuclear 
cells (in vitro study) 

No 

Report primary DNA damage at high 
concentrations of glyphosate (0.5 mM and 
higher) and increase in DNA methylation 
of p53 and p16 promoters; methylation 
was statistically significantly increased at 
both concentrations for the p53 promoter, 
but not p16; not enough concentrations 
tested to make a conclusion on impact of 
glyphosate on p53 methylation. 
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Author Year Title 

Part of previous 
agency open 
literature 
reviews? 

Comments 

Leon, M 2019 

Pesticide use and risk of non-Hodgkin lymphoid 
malignancies in agricultural cohorts from 
France, Norway and the USA: a pooled analysis 
from the AGRICOH consortium 

No 
Detailed review performed (D. Miller; 6-
JAN-2020; D455531); summarized in text 
above 

Lioi, M 1998 
Genotoxicity and oxidative stress induced by 
pesticide exposure in bovine lymphocyte cultures 
in vitro 

Yes --

Lueken, A 2004 
Synergistic DNA damage by oxidate stress 
(induced by H2O2) and nongenotoxic 
environmental chemicals in human fibroblasts 

Yes --

Manas, F 2009 
Genotoxicity of AMPA, the environmental 
metabolite of glyphosate, assessed by the Comet 
assay and cytogenetics test 

Yes --

Manas, F 2009 Genotoxicity of glyphosate by the comet assay and 
cytogenetic test Yes --

Manservisi, F 2019 

The Ramazzini Institute 13- week pilot study 
glyphosate-based herbicides administered at 
human-equivalent dose to Sprague Dawley rats: 
effects on development and endocrine system 

No 

Glyphosate and formulation; no blinding 
to dose; small sample size for 
developmental evaluation (n=8/dose); 
generally no adverse effects observed; 
only one dose tested; no glyphosate 
measurement 

Mao, Q 2018 

The Ramazzini Institute 13-week pilot study 
glyphosate-based herbicides administered at 
human-equivalent dose to Sprague Dawley rats: 
effects on the microbiome 

No 

Glyphosate and formulation; no 
glyphosate measurement; evaluated 
changes in microbiome; no link to adverse 
apical outcomes 

Martinez, A 2019 
Effects of glyphosate and aminomethylphosphonic 
acid on an isogeneic model of the human blood-
brain barrier 

No In vitro study; no glyphosate 
measurements 

Mensah, PK 2015 Ecotoxicology of glyphosate and glyphosate-based 
herbicide - toxicity to wildlife and humans No 

Book chapter; all references on human 
health effects from glyphosate already 
considered 
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Author Year Title 

Part of previous 
agency open 
literature 
reviews? 

Comments 

Mesnage, R 2016 
Multiomics reveal non-alcoholic fatty liver disease 
in rats following chronic exposure to an ultra-low 
dose of Roundup herbicide 

No 

Belgium formulation; proteome and 
metabolome data; changes may reflect 
adaptive liver effects; no link to adverse 
apical outcomes 

Milesi, MM 2018 
Perinatal exposure to a glyphosate-based herbicide 
impairs female reproductive outcomes and induces 
second-generation adverse effects in Wistar rats 

No 
Argentina formulation by diet at 2 or 200 
mg/kg/day; potential effects at dose 
higher than current POD 

Milic, M 2018 

Oxidative stress, cholinesterase activity, and DNA 
damage in the liver, whole blood, and plasma of 
Wistar rats following a 28-day exposure to 
glyphosate 

No 

Glyphosate administered via gavage at 
0.1, 0.5, 1.75, and 10 mg/kg/day; 
glyphosate was not measured in dose 
preparations and small sample size (n=5) 
used; no change in body and liver 
weights; plasma and liver ROS and 
plasma GSH levels similar to controls, no 
change in GSH activity in blood, 
inconsistent cholinesterase data and no 
neurotoxicity MOA/AOP for glyphosate 

Mills, PJ 2019 
Glyphosate excretion is associated with 
steatohepatitis and advanced liver fibrosis in 
patients with fatty liver disease 

No 

Study measured glyphosate/AMPA 
metabolite excretion levels in NAFLD 
patients who were either NASH (Non-
Alcoholic Steatohepatitis) or not NASH 
patients and compared glyphosate and 
AMPA measurement in urine; no subjects 
without NAFLD; problems with 
temporality; single urine measurement 
only; no information collected on dietary 
intake or occupation 

Mills, PJ 2017 Excretion of the herbicide Glyphosate in older 
adults between 1993-2016 No Exposure/biomonitoring study; no impact 

on risk estimates 

Niemann, L 2015 
A critical review of glyphosate findings in human 
urine sample and comparison with the exposure of 
operators and consumers 

No 
Review article for exposure; no impact on 
risk estimates; calculations show 
glyphosate exposure well below 
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Author Year Title 

Part of previous 
agency open 
literature 
reviews? 

Comments 

acceptable daily intake (ADI) and 
acceptable operator exposure levels 
(AOEL) 

Parvez, S 2018 
Glyphosate exposure in pregnancy and shortened 
gestational length: a prospective Indiana birth 
cohort study 

No 

Glyphosate levels in urine and drinking 
water; cross-sectional study evaluating 
correlation; no AMPA metabolite 
measured; small sample size; limited 
diversity; no evaluation of other chemical 
exposures (except smoking, caffeine, and 
alcohol) 

Panzacchi, S 2018 

The Ramazzini Institute 13-week pilot study 
glyphosate-based herbicides administered at 
human-equivalent dose to Sprague Dawley rats: 
study design and first in-life endpoints evaluation 

No 
Glyphosate and formulation; no 
glyphosate measurement; no adverse 
effects observed 

Perry, M 2019 Historical evidence of glyphosate exposure from a 
US agricultural cohort No Exposure/biomonitoring; no impact on 

risk estimates 

Pham, T 2019 Perinatal exposure to glyphosate and a glyphosate-
based herbicide affect spermatogenesis in mice No 

Glyphosate and Belgium formulation; no 
glyphosate measurement; small sample 
size for some parameters; no adverse 
effect in several parameters; small 
magnitude of change and/or lack of dose 
response in others; no incidence or 
severity scores reported for 
histopathological evaluations 

Portier, C 2016 Difference in the carcinogenic evaluation of 
glyphosate between the IARC and EFSA Yes --

Prasad, S 2009 Clastogenic Effects of Glyphosate in Bone Marrow 
Cells of Swiss Albino Mice Yes --

Richard, S 2005 Differential Effects of Glyphosate and Roundup on 
Human Placenta Cells and Aromatase Yes --
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literature 
reviews? 

Comments 

Roustan, A 2014 
Genotoxicity of mixtures of glyphosate and 
atrazine and their environmental transformation 
products before and after photoactivation 

Yes --

Saleh, SM 2018 
Hepato-morphology and biochemical studies on the 
liver of albino rats after exposure to glyphosate-
Roundup 

No 

Egypt formulation; no glyphosate 
measurements; histopathological findings 
cannot be interpreted without incidence or 
severity scoring 

Santovito, A 2018 In vitro evaluation of genomic damage induced by 
glyphosate on human lymphocytes No 

Authors report chromosomal aberrations 
and micronuclei formation in human 
lymphocytes treated in vitro with 0.025 
µg/mL glyphosate and above; effects 
reported are inconsistent with other 
findings in the literature; sample size too 
small to make reliable conclusions for low 
test concentration 

Schimpf, MG 2015 Neonatal exposure to a glyphosate based herbicide 
alters the development of the rat uterus No 

sc injection (not a relevant route); 
formulation not registered in US; no 
glyphosate measurements; only one dose 
tested 

Sena de Souza, J 2019 
Maternal glyphosate-based herbicide exposure 
alters antioxidant-related genes in the brain and 
serum metabolites of male rat offspring 

No 
Brazil formulation; gene expression 
profiles; no link to adverse apical 
outcomes 

Sena de Souza, J 2017 
Perinatal exposure to glyphosate-based herbicide 
alters the thyrotrophic axis and causes thyroid 
hormone homeostasis imbalance in male rats 

No 

Brazil formulation; no glyphosate 
measurements; no changes in T3 or T4; 
TSH decreased rather than increased and 
presented a flat dose response; hormone 
measurement calibration information not 
reported; gene and metabolomic data 

Seneff, S 2018 Is Glyphosate a key factor in mesoamerican 
nephropathy? No Review article; hypothesis generating 

paper 

Sivikova, K 2005 Cytogenetic effect of technical glyphosate on 
cultivated bovine peripheral lymphocytes Yes --
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Author Year Title 

Part of previous 
agency open 
literature 
reviews? 

Comments 

Stur, E 2019 
Glyphosate-based herbicides at low doses affect 
canonical pathways in estrogen positive and 
negative breast cancer cell lines 

No 
Brazil formulation testing with breast 
cancer cell lines; no glyphosate 
measurements 

Szepanowksi, F 2018 
Differential impact of pure glyphosate and 
glyphosate-based herbicide in a model of 
peripheral nervous system myelination 

No 
No differences in myelination in cultures 
treated with glyphosate compared to 
vehicle control 

Teleken, JL 2019 
Glyphosate-based herbicide exposure during 
pregnancy and lactation malprograms the male 
reproductive morphofunction in F1 offspring 

No 
Brazil formulation; no glyphosate 
measurements/only one dose tested that is 
above current POD 

Thongprakaisang, S 2013 Glyphosate induces human breast cancer cells 
growth via estrogen receptors Yes --

Townsend, M 2017 
Evaluation of various glyphosate concentrations on 
DNA damage in human Raji cells and its impact on 
cytotoxicity 

No 

DNA damage in vitro only at 
concentrations that the authors report as 
several orders of magnitude larger than 
those attainable in vivo 

Vigfusson, N 1980 
The effect of the pesticides, Dexon, Captan and 
Roundup, on sister-chromatid exchanges in human 
lymphocytes in vitro 

Yes --

Von Ehrenstein, O 2019 
Prenatal and infant exposure to ambient pesticides 
and autism spectrum disorder in children: 
population based case-control study 

No 

Assumed exposure from agricultural 
application records (no actual 
measurements) other exposure pathways 
not considered; addresses at time of 
enrollment may not reflect an individual’s 
exposure over pregnancy 

Walsh, L 2000 
Roundup Inhibits Steroidogenesis by Disrupting 
Steroidogenic Acute Regulatory (StAR) Protein 
Expression 

Yes --

Wang, L 2019 
Glyphosate induces benign monoclonal 
gammopathy and promotes multiple myeloma 
progression in mice 

No 
incorrect EPA chronic reference dose 
cited; only one dose tested that is above 
current POD 
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Author Year Title 

Part of previous 
agency open 
literature 
reviews? 

Comments 

Wozniak, E 2018 

The mechanism of DNA damage induced by 
Roundup 360 PLUS, glyphosate and AMPA in 
human peripheral blood mononuclear cells -
genotoxic risk assessment (Accepted Manuscript) 

No 
In vitro study using human lymphocytes; 
DNA damage at glyphosate 
concentrations of 250 µM and higher 

Zhang, L 2019 
Exposure to glyphosphate-based herbicides and 
risk for non-Hodgkin lymphoma: A meta-analysis 
and supporting evidence 

No 
Detailed review performed (D. Miller; 6-
JAN-2020; D455531); summarized in text 
above 
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EXECUTIVE SUMMARY 

 
Glyphosate is a nonselective herbicide that is currently registered for pre- and post-emergence 
application to a variety of fruit, vegetable, and field crops. 
 
In 1985, the agency, in accordance with the Proposed Guidelines for Carcinogen Risk Assessment, 
classified glyphosate as a Group C chemical (Possible Human Carcinogen) based on the presence 
of kidney tumors in male mice. There was no evidence for carcinogenicity in male or female rats. 
Furthermore, there were no mutagenicity concerns (TXR No. 0052067).  
 
In 1986, the agency requested the FIFRA Scientific Advisory Panel (SAP) to evaluate the 
carcinogenic potential of glyphosate. On February 24, 1986, the SAP recommended that 
glyphosate should be categorized as a Group D chemical: Not Classifiable as to Human 
Carcinogenicity. The panel determined that the data on renal tumors in male mice were equivocal: 
they were only adenomas, and the increase did not reach statistical significance. The panel also 
advised the agency to issue a data call-in notice for further studies in rats and/or mice to clarify 
unresolved questions (SAP Report, 02/24/1986). This review is available at 
http://www.epa.gov/pesticides/chem_search/cleared_reviews/csr_PC-103601_24-Feb-86_209.pdf 
 
In 1991, the Carcinogenicity Peer Review Committee (CPRC) of the Health Effects Division 
(HED), of the Office of Pesticide Programs (OPP), of the U.S. Environmental Protection Agency 
(USEPA) evaluated the carcinogenic potential of glyphosate. In accordance with the agency’s 
1986 Draft Guidelines for Carcinogen Risk Assessment, the CPRC classified glyphosate as a 
Group E Chemical: “Evidence of Non-Carcinogenicity for Humans” based upon lack of evidence 
for carcinogenicity in mice and rats and the lack of concern for mutagenicity (TXR# 0008897). 

Earlier this year (March 2015), the International Agency for Research on Cancer (IARC), Lyon, 
France, assessed the carcinogenic potential of glyphosate. The IARC reviewed the available 
epidemiological studies and carcinogenicity studies for glyphosate in experimental animals. The 
IARC concluded that there is limited evidence in humans for the carcinogenicity of glyphosate 
based on a positive association for non-Hodgkin lymphoma (NHL). The IARC also concluded that 
there is sufficient evidence in experimental animals based on significant positive trends for kidney 
tumors in one study and for hemangiosarcomas in another study in male mice. IARC determined 
that there is strong evidence for genotoxicity. Overall, IARC classified glyphosate as “probably 
carcinogenic to humans (Group 2A) (IARC, 2015).   

IARC’s conclusion was based on epidemiologic studies available in the open literature and 
carcinogenicity studies in rats (4 studies) and mice (2 studies) by dietary administration. Of these 
six studies reviewed by IARC, two studies in rats and one study in mice were previously not 
available to OPP. The conclusion by IARC and the additional studies not available to OPP, 
prompted the agency to re-evaluate the carcinogenic potential of glyphosate.  
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On September 16, 2015, HED’s Cancer Assessment Review Committee (CARC) evaluated all 
available epidemiological studies published in the open literature that examined the association 
between glyphosate exposure and one or more cancer outcomes. This included one cohort study, 
seven nested case-control studies based on the cohort study population, and 25 case- control 
studies. The CARC also evaluated 11 chronic toxicity/carcinogenicity studies in rats (7) and mice 
(4) following dietary administration for up to two years. Six of the studies (4 rat and 2 mouse) 
were submitted to OPP to support registration/re-registration requirements, including two studies 
in rats and one study in mice which were not previously available to OPP (but reviewed by IARC). 
Data for review of the other five studies (3 rat and 2 mouse) were obtained from a review article 
and its supplement published in the open literature (Greim et al., 2015) that also had not been 
previously reviewed by the agency (IARC did not evaluate the five studies cited in the Greim et al. 
2015 review article). The CARC also evaluated the mutagenicity/genotoxicity studies submitted to 
OPP as well as studies summarized in two review articles (Williams et al., 2000, and Kier and 
Kirkland, 2013) published in the open literature. 
 
The CARC concluded that the epidemiological studies in humans showed no association between 
glyphosate exposure and cancer of the following: oral cavity, esophagus, stomach, colon, rectum, 
colorectum, lung, pancreas, kidney, bladder, prostate, brain (gliomas), soft-tissue sarcoma, 
leukemia, or multiple myelomas.  
 
The CARC concluded that there is conflicting evidence for the association between glyphosate 
exposure and NHL. No association between glyphosate exposure and NHL was found in 
population-based case-control studies in the United States, Canada or France. Additionally, the 
large prospective Agricultural Health Study (AHS) with 54,315 licensed pesticide applicators in 
Iowa and North Carolina did not show a significantly increased risk of NHL. A population-based 
case-control study from Sweden suggested an association between glyphosate exposure and NHL; 
however, this finding was based on only 4 glyphosate-exposed cases and 3 controls.  
 
When data from two case-control studies in Sweden (one on NHL and the other on hairy cell 
leukemia) were pooled, a univariate analysis showed an increased risk (odds ratio (OR) = 3.04; 
95% confidence interval (CI) = 1.08–8.52); however, when study site, vital status, and exposure to 
other pesticides were taken into account in a multivariate analysis, the risk was attenuated 
(OR=1.85; 95% CI=0.55–6.20). In another case-control study in Sweden, among the 29 
glyphosate-exposed cases, a multivariate analysis showed an increased risk for NHL (OR=1.51; 
95% CI=0.77–2.94) and B-cell lymphoma (OR=1.87; 95% CI=0.998–3.51). A meta-analysis of the 
six separate studies showed an association between glyphosate exposure and NHL with a meta-risk 
ratio of 1.5 (95% CI=1.1–2.0) (Schinasi and Leon, 2014). The CARC noted that most of the 
studies in the database were underpowered, suffered from small sample size of cancer cases with 
glyphosate exposure, and had risk/odds ratios with large confidence intervals. Additionally, some 
of the studies had biases associated with recall and missing data. 
 
In an attempt to address the noted power/sample size issues across studies, IARC used adjusted 
weighting estimates of the two Swedish studies (Hardell et al. 2002 and Eriksson et al. 2008) and 
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reported an lower odds ratio in a second meta-analysis of the same data (OR=1.3; 
95% CI=1.03–1.65). Given the limitations of the studies used and uncertainty in the analytical 
methods, the CARC concluded that a different weighting scheme could have resulted in a different 
meta risk ratio. Thus, while epidemiologic literature to date does not support a direct causal 
association, the CARC recommends that the literature should continue to be monitored for studies 
related to glyphosate and risk of NHL. 
 
Overall, the CARC concluded that there was no evidence of carcinogenicity in the eleven 
carcinogenicity studies conducted in Sprague Dawley or Wistar rats and CD-1 mice. There were 
no treatment-related increases in the occurrence of any tumor type in either sex of either species. 
 
By contrast, the IARC concluded that there is sufficient evidence in experimental animals based on 
a positive trend in the incidence of a relatively rare tumor type, renal tubular carcinoma and renal 
tubule adenoma or carcinoma (combined) in CD-1 males in one feeding study. A second study 
reported a positive trend for hemangiosarcomas in male CD-1 mice. The CARC did not consider 
these tumors to be treatment-related since the observed tumors did not exhibit a clear dose-
response relationship, were not supported non-neoplastic changes, were not statistically significant 
on pairwise analysis with concurrent control groups, and/or were within the range of the historical 
control data. If the kidney tumors and the hemangiosarcomas are really treatment-related, it is 
unlikely that the same tumors would not have been detected at higher incidences in the studies in 
the other studies of CD-1 mice when tested at similar or higher doses (1000–4000 mg/kg/day). 
Moreover, in 4 of the 11 studies (3 rat and 1 mouse) evaluated by CARC, there was no biologically 
or statistically significant increases in the occurrence of any tumor type in either species. The other 
observed differences in incidence did not show a dose response relationship, and were within the 
range of the background/historical control range. The four studies which were negative for 
carcinogenicity were reported in the review article by Greim et al. (2015) but were not included in 
the IARC evaluation. This omission of the negative findings from reliable studies may have had a 
significant bearing on the conclusion drawn for evidence of carcinogenicity in animals.  
 
The CARC evaluated a total of 54 mutagenicity/genotoxicity studies which included studies 
submitted to the agency, as well as studies reported in the two review articles (Williams et al., 
2000, and Kier and Kirkland, 2013). A number of studies reported in the review article by Kier and 
Kirkland (2013) were not considered by IARC. The CARC, based on a weight-of-evidence of the 
in vitro and in vivo studies, concluded that there is no concern for genotoxicity or mutagenicity. 
Glyphosate was no mutagenic in bacterial reversion (Ames) assays or in vitro mammalian gene 
mutation assays.  There is no convincing evidence that glyphosate induces micronuclei formation 
or chromosomal aberrations in vitro or in vivo.  
 
By contrast, IARC’s conclusion that glyphosate is genotoxic based on positive results that included 
studies that tested glyphosate-formulated products as well as studies where the test material was 
not well-characterized (i.e., no purity information was provided). The IARC analysis also focused 
on DNA damage as an endpoint (e.g., comet assay). DNA damage is often reversible and can 
result from events that are secondary to toxicity (cytotoxicity), as opposed to permanent DNA 
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changes which are detected in tests for mutations and chromosomal damage (e.g. chromosomal 
aberrations or micronuclei induction). The studies that IARC cited as positive findings for 
chromosomal damage had deficiencies in the design and/or conduct of the studies confounding the 
interpretation of the results. In addition these positive findings were not reproduced in other 
guideline or guideline-like studies evaluating the same endpoints. Furthermore, IARC’s evaluation 
did not include a number of negative results from studies that were reported in the review article 
by Kier and Kirkland (2013). The inclusion of the positive findings from studies with known 
limitations, the lack of reproducible positive findings and the omission of the negative findings 
from reliable studies may have had a significant bearing on IARC’s conclusion on the genotoxic 
potential of glyphosate. 
 
In accordance with the 2005 Guidelines for Carcinogen Risk Assessment, based on the weight-of- 
evidence, glyphosate is classified as “Not Likely to be Carcinogenic to Humans”. This 
classification is based on the following weight-of-evidence considerations: 
 

 The epidemiological evidence at this time does not support a causal relationship between 
glyphosate exposure and solid tumors.  There is also no evidence to support a causal 
relationship between glyphosate exposure and the following non-solid tumors: leukemia, 
multiple myeloma, or Hodgkin lymphoma. The epidemiological evidence at this time is 
inconclusive for a causal or clear associative relationship between glyphosate and NHL. 
Multiple case-control studies and one prospective cohort study found no association; 
whereas, results from a small number of case-control studies (mostly in Sweden) did 
suggest an association. Limitations for most of these studies include small sample size, 
limited power, risk/odd ratios with large confidence intervals, and recall bias as well as 
missing data. The literature will continue to be monitored for studies related to glyphosate 
and risk of NHL. 
 

 In experimental animals, there is no evidence for carcinogenicity. Dietary administration of 
glyphosate at doses ranging from 3.0 to 1500 mg/kg/day for up to two years produced no 
evidence of carcinogenic response to treatment in seven separate studies with male or 
female Sprague-Dawley or Wistar rats. Similarly, dietary administration of glyphosate at 
doses ranging from 85 to 4945 mg/kg/day for up to two years produced no evidence of 
carcinogenic response to treatment in four separate studies with male or female CD-1 mice. 
The CARC did not consider any of the observed tumors in 11 carcinogenicity studies in 
rats and mice to be treatment-related since the observed tumors did not exhibit a clear dose-
response relationship, were not supported pre-neoplastic changes (e.g., foci, hypertrophy, 
and hyperplasia), were not statistically significant on pairwise statistical analysis with 
concurrent control groups, and/or were within the range of the historical control data.   
 

 Based on a weight of evidence approach from a wide range of assays both in vitro and in 
vivo including endpoints for gene mutation, chromosomal damage, DNA damage and 
repair, there is no in vivo genotoxic or mutagenic concern for glyphosate. 
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I. INTRODUCTION 
 
On September 16, 2015 the Cancer Assessment Review Committee (CARC) of the Health Effects 
Division of the Office of Pesticide Programs met to re-evaluate the carcinogenic potential of 
glyphosate. 
 
II. BACKGROUND INFORMATION 
 
Glyphosate (N-(phosphonomethyl) glycine) is a nonselective herbicide that is currently registered 
for pre- and post-emergence application to a variety of fruit, vegetable, and field crops. Tolerances 
are currently established for residues of glyphosate in/on various plant commodities at 
0.2–400 ppm (40 CFR §180.364 (a)) (1). Registered uses range from tree nuts, citrus, and grapes to 
corn, soybeans, cotton, and rice. Glyphosate is also registered for use on transgenic crop varieties 
such as canola, corn, cotton, soybeans, sugar beets, and wheat. Aquatic and terrestrial registered 
uses of glyphosate include non-selective control of nuisance aquatic weeds, ornamentals, 
greenhouses, residential areas, ornamental lawns and turf, fallow land, pastures, and 
nonagricultural rights-of-way. 
 
The chemical structure and nomenclature for glyphosate is presented in Table 1. 
  

Table 1. Chemical Nomenclature of Glyphosate 

Compound 

 
Common name Glyphosate 
Company experimental name DPX-B2856 
IUPAC/CAS name N-(phosphonomethyl)glycine 
CAS registry number 1071-83-6 

 
Glyphosate is formulated in liquid and solid forms, and it is applied using ground and aerial 
equipment. Application rates of glyphosate to food crops range from <1 pound (lb) of acid 
equivalent (ae) per acre (A) for a variety of crops to approximately 15 lb ae/A for spray and spot 
treatments of crops including tree nuts, apples, citrus, and peaches. Residential lawn and turf 
application rates range from <1 lb ae/A to approximately 10.5 lb ae/A. The application timing of 
glyphosate is varied. Glyphosate can be applied early and late in the season, at pre-plant, planting, 
pre-emergence, pre-bloom, bud stage, pre-transplant, pre-harvest, post-plant, post-transplant, post-
bloom, and post-harvest. It can also be applied during dormant stages and to fallow land, 
established plantings, stubble, and when needed. In September 1993, the agency issued the 
glyphosate Reregistration Eligibility Decision (RED) document (D362745), available from 
http://www.epa.gov/pesticides/reregistration/REDs/old_reds/glyphosate.pdf. 
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In 1985, the agency, in accordance with the Proposed Guidelines for Carcinogen Risk Assessment, 
classified glyphosate as a Group C chemical (Possible Human Carcinogen) based on the presence 
of kidney tumors in male mice. There was no evidence for carcinogenicity in male or female rats. 
Furthermore, there were no mutagenicity concerns (TXR No. 0052067).  
 
In 1986, the agency requested the FIFRA Scientific Advisory Panel (SAP) to evaluate the 
carcinogenic potential of glyphosate. On February 24, 1986, the SAP recommended that 
glyphosate should be categorized as a Group D chemical: Not Classifiable as to Human 
Carcinogenicity. The panel determined that the data on renal tumors in male mice were equivocal: 
they were only adenomas, and the increase did not reach statistical significance. The panel also 
advised the agency to issue a data call-in notice for further studies in rats and/or mice to clarify 
unresolved questions (SAP Report, 02/24/1986). This review is available at 
http://www.epa.gov/pesticides/chem_search/cleared_reviews/csr_PC-103601_24-Feb-86_209.pdf 
 
In 1991, the Carcinogenicity Peer Review Committee (CPRC) of the Health Effects Division, 
Office of Pesticide Programs, in accordance with the agency’s 1986 Draft Guidelines for 
Carcinogen Risk Assessment, classified glyphosate as a Group E Chemical: Evidence of Non-
Carcinogenicity for Humans. This classification was based upon lack of evidence for 
carcinogenicity in mice and rats and the lack of concern for mutagenicity (TXR No. 0008897). 
 
In 2002, the European Union (EU) concluded that there was no evidence of carcinogenicity for 
glyphosate in long-term studies with mice and rats (EU, 2002). 
 
In 2004, the Joint FAO/WHO Meeting on Pesticide Residues (JMPR) concluded that there was no 
evidence of carcinogenicity for glyphosate in long term studies in mice and rats and there was no 
evidence for genotoxic potential (JMPR, 2004). 
 
In 2015, the International Agency for Research on Cancer (IARC) classified glyphosate as a Group 
2A chemical (Probable Human Carcinogen) based on limited evidence of carcinogenicity in 
humans and sufficient evidence in experimental animals. The limited evidence in humans was 
based on a positive association between non-Hodgkin lymphoma (NHL) and glyphosate exposure 
from published epidemiology studies. The sufficient evidence in experimental animals was based 
on a positive trend in the incidence of renal tubular carcinoma and renal tubule adenoma/ 
carcinoma combined in male CD-1 mice in one study and on a positive trend in the incidence of 
hemangiosarcomas in male CD-1 mice in another study. There is strong evidence that glyphosate 
causes genotoxicity (IARC, 2015). 
 
In 2015, two chronic toxicity/carcinogenicity studies in rats (MRID Nos. 49631701; 4970460) and 
one carcinogenicity study in mice (MRID No. 49631702) that were reviewed by IARC, but not 
previously available to OPP, were submitted and reviewed. This assessment by the CARC includes 
all of the studies (epidemiology and animals) reviewed by IARC as well as a subset of animal 
studies reported in a review article by Greim et al. (2015) but not reviewed by IARC. 
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III. EPIDEMIOLOGY 
 
This section includes a review of epidemiologic cohort and case-control studies of glyphosate to 
evaluate whether exposure to glyphosate is associated causally with the risk of developing cancer 
in humans.   
 
The Agricultural Health Study (AHS) is a large prospective study conducted in Iowa and North 
Carolina. Participants (private and commercial applicators) were asked to complete a 21-page 
questionnaire that included data on personally mixing and/or applying pesticides (including 
glyphosate), and frequency (days of use per year) and duration (years of use) of pesticide use. Data 
on the use of personal protective equipment, other farming practices, dietary and lifestyle 
information, demographic data, and medical information were also collected via the questionnaire 
(Alavanja et al., 1996). The role of pesticide use and lymph hematopoietic cancers, and in 
particular NHL, has been studied in several investigations. For most of the cancer endpoints 
studied in relation to pesticide use, only one epidemiology study is available (De Roos et al., 
2005); however, for NHL and other non-solid tumors, several investigations are published. 
  

A. Cohort Study 
 
There are multiple published studies which use data from the same cohort, the AHS (Alavanja et 
al., 2003; Flower et al., 2004; De Roos et al., 2005; Engel et al., 2005; Lee et al., 2007; Landgren 
et al., 2009; Andreotti et al., 2009; and Dennis et al., 2010). It should be noted that there is some 
overlap between the cases and person-time reported findings in the AHS. 
  

B. Case-Control Studies 
 
Three case-control studies conducted by the National Cancer Institute in Iowa and Minnesota 
during the 1980s were reported by Brown et al. (1990), Cantor et al. (1992) and Brown et al. 
(1993).  
 
De Roos et al. (2003) and Lee et al. (2004a) reported the results of case-control studies conducted 
in Iowa, Minnesota, Nebraska and/or Kansas in the U.S.A.  
 
The Canadian population based case-control studies were reported by McDuffie et al., 2001; 
Hohenadel et al., 2011; Karunanayke et al., 2012; and Kachuri et al., 2013.  
 
Results of the Swedish case-control studies were reported by Nordstrom et al., 1998; Hardell and 
Erikson, 1999 and Hardell et al., 2002; and Eriksson et al., 2008. 
 
A single case-control study conducted in France was reported by Orsi et al. (2009). 
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Coco et al., (2013) reported the results of a pooled analyses of case-control studies conducted in 
six European countries between 1998 and 2004. 
 
Case-control studies on the cancer of the brain (mainly gliomas) were reported by Ruder et al. 
2004; Carreon et al., 2005; Lee et al., 2005; and Yiin et al., 2012. 
 
Case-control studies on other cancer sites were reported by Alavanja et al., 2004 (lung); Bank et 
al., 2011 and Koutros et al., 2013 (prostate); Pahwa et al., 2012 (soft tissue sarcoma) and Lee et 
al., 2004b (stomach and esophagus).  
 
Schinasi and Leon (2014) conducted a meta-analysis of the six studies that evaluated NHL and 
glyphosate exposure (McDuffie et al., 2001; Hardell et al., 2002; DeRoos et al., 2003; 2005; 
Eriksson et al., 2008; and Orsi et al., 2009). Sorahan (2015) conducted a re-analysis of the multiple 
myeloma in the U.S. AHS. 
 

C. Results 
 
A summary of the studies evaluating the association between glyphosate exposure and cancer are 
discussed below.  

 Results of the studies reporting data on solid tumors (non-lymphohematopoietic) at various 
anatomical sites are presented in Table 2.  
 

 Results of the studies reporting data on glyphosate exposure and non-solid tumors 
(lymphohematopoietic) are presented in Table 3. 

 
1. Solid Tumor Cancer Studies 
 

Within the AHS study cohort, a number of authors evaluated several anatomical cancer sites in 
relation to pesticide use. A discussion of studies outside of the AHS cohort that addressed pesticide 
use in relation to non-solid tumors including multiple myeloma and NHL is presented below in 
Section C.2. (Non-Solid Tumor Sites). 
 

(i) Cancer at Multiple Sites 
 
De Roos et al., (2005) evaluated associations between glyphosate exposure and cancer incidence in 
the AHS cohort study of 57,311 licensed pesticide applicators in Iowa and North Carolina. The 
authors used Poisson regression to estimate exposure-response relationships between glyphosate 
and incidence of all cancers combined and 12 relatively common cancer subtypes. Exposure to 
glyphosate was not associated with all cancers combined [Rate Ratio (RR) =1.0 with 
95% Confidence Interval (CI) of 0.90–1.2)] or any cancer at a specific anatomical site.  
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Several AHS nested case-control analyses as well as the cohort analysis from De Roos et al., 2005, 
also provide information concerning the carcinogenic potential of glyphosate. As presented in 
Table 2, there is no statistical evidence of an association with glyphosate presented across these 
studies. Specifically, AHS researchers reported no statistical evidence of an association between 
glyphosate use and cancers of the oral cavity (De Roos et al., 2005), colon (De Roos et al., 2005; 
Lee et al., 2007), rectum (De Roos et al., 2005; Lee et al., 2007), lung (De Roos et al., 2005), 
kidney (De Roos et al., 2005), bladder (De Roos et al., 2005), pancreas (De Roos et al., 2005; 
Andreotti et al., 2009), breast (Engel et al., 2005), prostate (Alavanja et al., 2003; Koutros et al., 
2013) or melanoma (De Roos et al., 2005; Dennis et al., 2010). The risk ratios (OR) or rate ratios 
(RR) and 95% confidence interval (CI) for these studies are provided in Table 2. 
 
In a population-based study (Band et al., 2011) outside of the AHS, Canadian researchers reported 
non-significantly elevated odds of prostate cancer in relation to glyphosate use (OR=1.36; 
95% CI=0.83–2.25). This study included prostate cancer cases from 1983-1990, prior to the 
prostate-specific antigen (PSA) era. Consequently, the study included more advanced tumors 
before diagnosis. Additionally, these data are in conflict with the results of Alavanja et al. (2003), 
which reflects the PSA-era cases (i.e., cases which are typically identified at an earlier stage in the 
progression of the disease). Koutros et al. (2013) did not identify an association with advanced 
prostate cancer (OR=0.93; 95% CI=0.73–1.18) in a prostate cancer follow-up study within the 
AHS. 
 
A Canadian case-control study (Pahwa et al., 2011) examined exposure to pesticides and soft 
tissue sarcoma and found no relation with the use of glyphosate (OR=0.90; 95% CI= 0.58–1.40). 
 
Flower et al. (2004) examined the relation between parental pesticide use and all pediatric cancers 
reported to state registries among children of AHS participants and did not observe a significant 
association with maternal use exposure to glyphosate (OR=0.61; 95% CI= 0.32–1.16) or paternal 
(prenatal) exposure to glyphosate: (OR=0.84; 95% CI= 0.35– 2.54). 
 

(ii) Brain (Glioma) Cancer 
 
Lee et al. (2005) investigated the association between brain cancer with farming and agricultural 
pesticide use. The authors conducted telephone interviews of men and women diagnosed with 
gliomas (n=251) between 1988 and 1993 in Nebraska and in controls (n=498) identified from the 
same regions. Matching for age and vital status, study authors reported a non-significant elevated 
odds of glioma (OR=1.5; 95% CI=0.7–3.1) in relation to glyphosate use; however, the results were 
significantly different between those who self-reported pesticide use (OR=0.4; 95% CI=0.1–1.6), 
and for those for whom a proxy respondent was used (OR=3.1; 95% CI=1.2–8.2), indicating recall 
bias was likely a characteristic of this study. 
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Three population-based case-control studies evaluated the risk of brain cancer, specifically, glioma 
risk, among men and women participating in the Upper Midwest Health Study (Carreon et al., 
2005; Ruder et al., 2004; Yiin et al., 2012). Ruder et al. (2004) reported no association between 
brain cancer and glyphosate use, but did not present any specific results (i.e. quantitative data). 
Among glioma cases identified 1995–1997 by Carreon et al. (2005), the authors found little 
evidence of a role for glyphosate in the etiology of this tumor. Herbicide use, including glyphosate 
was not associated with glioma in women by proxy respondents (OR=0.75; 95% CI=0.4–1.3) or 
excluding proxy respondents (OR=0.6; 95% CI=0.3–1.2). In the study by Carreon et al. (2005), 
there was no difference in risk estimate by vital status (use of self-report or proxy respondent), 
suggesting recall bias was more limited in this study in contrast to Lee et al. (2005). Using a 
quantitative measure of pesticide exposure (in contrast to an ever-use metric), the authors similarly 
observed no statistical evidence of an association with glyphosate; risk estimates were roughly 
equal to the null value (home and garden use: OR=0.98; 95% CI=0.67–1.43; non-farm jobs: 
OR=0.83; 95% CI=0.39–1.73) (Yiin et al., 2012). 

 
(iii) Stomach and Esophageal Cancers 

 
In a population-based case control study in eastern Nebraska, Lee et al. (2004) investigated 
pesticide use and stomach and esophageal adenocarcinomas. Cancer cases (stomach=170 and 
esophagus=137) were identified through the state cancer registry, and confirmed by a pathologist. 
The exposure assessment was based on self-reported pesticide use, with follow-up telephone 
interview to verify the reported information. There was no association between glyphosate 
exposure and either stomach cancer (OR=0.8; 95% CI=0.4–1.5) or esophageal cancer (OR=0.7; 
95% CI=0.3–1.4). 
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Table 2. Summary of Findings: Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR) / Odds Ratio (OR)  
(95% Confidence Interval CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

Cancer at Multiple Sites 
De Roos et al. (2005) 
 
AHS: Iowa and North 
Carolina, U.S.A. 

Cohort 
 
1993-2001 
 
54,315 licensed 
pesticide applicators 

Self-report 
questionnaire; 
validated, reliability 
tested; adjusted for 
other pesticides 
 

All cancers  
RR =1.0 (0.9-1.2) 
 
 
  

 

No association 
between glyphosate 
exposure and all 
cancer including 
NHL 

Age at enrollment 
(continuous), education, 
cigarette smoking, 
alcohol consumption, 
family history of cancer 
in first degree relatives, 
and state of residence 
(dichotomous: Iowa/NC) 

Site-Specific Cancers: Lung; Oral cavity; Colon; Rectum; Kidney; Bladder; Prostate and Melanoma 
De Roos et al. (2005) 
 
AHS: Iowa and North 
Carolina, U.S.A. 

Cohort 
 
1993-2001 
 
54,315 licensed 
pesticide applicators 

Self-report 
questionnaire; 
validated, reliability 
tested; adjusted for 
other pesticides 
 

Lung 
RR= 0.9 (0.6-1.3) 
Oral Cavity 
RR=1.0 (0.5-1.8) 
Colon 
RR=1.4 (0.8-2.2) 
Rectum 
RR=1.3 (0.7-2.3) 
Pancreas 
RR=0.7 (0.3-2.0) 
Kidney 
RR=1.6 (0.7-3.8) 
Bladder 
RR=1.5 (0.7-3.2) 
Prostate 
RR=1.1 (0.9-1.3) 
Melanoma 
RR=1.6 (0.8-3.0) 

No significant 
association 
between glyphosate 
exposure and 
cancer of the lung, 
oral cavity, colon, 
rectum, pancreas, 
kidney, bladder, 
prostate or 
melanomas 

Age at enrollment 
(continuous), education, 
cigarette smoking, 
alcohol consumption, 
family history of cancer 
in first degree relatives, 
and state of residence 
(dichotomous: Iowa/NC) 
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Table 2. Summary of Findings: Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR) / Odds Ratio (OR)  
(95% Confidence Interval CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

Site-Specific Cancers: Breast Cancer 
 
Engel et al. (2005) 
 
AHS: Iowa and North 
Carolina, U.S.A. 

Nested Case-Control 
 
1993-1997 
 
30,454 wives of 
licensed pesticide 
applicators with no 
history of breast 
cancer at enrollment 

Self-report 
questionnaire 
 
 
 
 

 

Direct exposure  
(wives who applied)  
OR=0.9 (0.7-1.1)  
(Exposed: 82 cases, 
10,016 controls) 
 
Indirect exposure (wives whose 
husbands applied)  
OR=1.3 (0.8-1.9) 
(Exposed: 109 cases, 
9,304 controls) 
 

No association 
between glyphosate 
exposure and breast 
cancer 

Age, race and state of 
residence (Iowa and 
North Carolina). Limited 
to licensed applicators. 
Potential exposure to 
multiple pesticides 

Site-Specific Cancers: Pancreatic Cancer 
Andreotti et al. (2009) 
 
AHS: Iowa and North 
Carolina, U.S.A. 

Nested Case-Control 
 
1993-1997; follow-
up to 2004  
 
93 cases 
82,503 controls 
 

Self-report 
questionnaire; 
validated, reliability 
tested 

Ever-use 
OR=1.1 (0.6, 1.7)  
(Exposed: 55 cases) 

No association 
between glyphosate 
exposure and 
pancreatic cancer 
 

Age, smoke, diabetes, 
applicator type. Limited 
to licensed applicators. 
Potential exposure to 
multiple pesticides 
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Table 2. Summary of Findings: Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR) / Odds Ratio (OR)  
(95% Confidence Interval CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

Site-Specific Cancers: Prostate Cancer 
Alavanja et al. (2003) 
 
AHS: Iowa and North 
Carolina, U.S.A. 
 

Nested Case-Control 
 
1993-1997; cancer 
thru 1999  
 
55,332 male 
applicators 
 

Self-report 
questionnaire; 
validated, reliability 
tested 
 

No quantitative risk estimate 
reported 

No quantitative 
estimate due to lack 
of significant 
exposure-response 
association with 
prostate cancer. 
 

Age, family history. 
Limited to licensed 
applicators. Potential 
exposure to multiple 
pesticides 

Band et al. (2011) 
 
British Columbia, 
Canada 

Case-Control 
 
1983- 1990 
 
1,516 prostate 
cancer patients 
4,994 age-matched 
controls 
 

Job exposure matrix 
for agriculture; 
detailed occupational 
history; exposure 
aggregated over all 
jobs reported. 60 
exposed cases 

OR=1.36 (0.83-2.25) 
(Exposed: 25 cases 
60 controls) 

No association 
between glyphosate 
exposure and 
prostate cancer 

Alcohol consumption, 
cigarette years, education 
level, pipe smoking years 
and respondent 

Koutros et al. (2013) 
 
AHS: Iowa and North 
Carolina, U.S.A. 
 

Nested Case-Control 
 
1993-2003 
  
1,962 incident cases,
including 919 
aggressive prostate 
cancers among 
54,412 applicators 
 

Self-report 
questionnaire, 
validated 
 

OR=0.93 (0.73-1.18) No association 
between glyphosate 
exposure and 
prostate cancer 

Age, state, race, family 
history of prostate cancer, 
smoking, fruit servings, 
and leisure-time physical 
activity in the winter 
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Table 2. Summary of Findings: Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR) / Odds Ratio (OR)  
(95% Confidence Interval CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

Site-Specific Cancers: Colorectal Cancer 
Lee et al. (2007) 
 
AHS: Iowa and North 
Carolina, U.S.A. 
 

Nested Case-Control 
 
1993-97; follow-up 
to 2002 
 
56,813 licensed 
pesticide applicators 
 

Self-report 
questionnaire 

Colon  
OR=1.0 (0.7-1.5) 
(Exposed: 151 cases  
49 controls) 
 
Rectum  
OR=1.6 (0.9-2.9) 
(Exposed: 74 cases 
18, controls) 
 
Colorectal 
OR=1.2 (0.9-1.6) 
(Exposed: 225 cases 
67 controls) 

No significant 
association 
between glyphosate 
exposure and 
colon, rectum or 
colorectal cancer 
 

Age, smoking, state, total 
days use pesticides. 
Limited to licensed 
applicators. Potential 
exposure to multiple 
pesticides 
 

Site-Specific Cancers: Cutaneous Melanoma 
Dennis et al. (2010) 
 
AHS: Iowa and North 
Carolina, U.S.A. 
 

Nested Case-Control 
1993-1997 
 
150 cases, 
 
24,554 non-cases 
 

AHS self-report 
questionnaire 
 

No quantitative risk estimate 
reported 

No quantitative 
estimate due to lack 
of an association 
with cutaneous 
melanoma 

Age, sex, tendency to 
burn, red hair, sun 
exposure time, BMI at 20 
years 
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Table 2. Summary of Findings: Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR) / Odds Ratio (OR)  
(95% Confidence Interval CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

Site-Specific Cancers: Soft Tissue Sarcoma 
Pahwa et al. (2011) 
 
Canada 

 
Case-Control 
1991-1994 
 
342 cases,  
1506 age/resident 
matched controls 
 
 

Self-reported use, 
structured interview/ 
questionnaire; 
cumulative exposure 
(+/-10 days/yr) 

OR=0.90 (0.58-1.40) No association 
between glyphosate 
exposure and soft 
tissue sarcoma 
 

Significant medical 
history variables and with 
strata for the variables of 
age group and province 
of residence 
 

Total Childhood Cancer 
Flower et al. (2004) 
 
AHS: Iowa and North 
Carolina, U.S.A. 
 

Nested Case-
Control; hybrid 
prospective/ 
retrospective  
 
1993-1998  
 
21, 375 children 
of licensed pesticide 
applicators 
 
In Iowa (n=17,357) 
North Carolina 
(n=4018) 

Self-report 
questionnaire; 
duration and 
frequency of pesticide 
use; Female Family 
questionnaire (child 
name) 
 

Maternal use 
OR=0.61 (0.32-1.16) 
32 cases  
 
 
 
Paternal use (prenatal)  
OR=0.84 (0.35-2.34);  
 

No association was 
detected between 
frequency of 
parental pesticide 
application of 
glyphosate and 
childhood cancer 
risk. 

Potential exposure to 
other pesticides. Child 
age in multiple logistic  
[standardized incidence 
ratio (SIR)] was 
unadjusted 
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Table 2. Summary of Findings: Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR) / Odds Ratio (OR)  
(95% Confidence Interval CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

Brain Cancer (Glioma) 
Lee et al. (2005a) 
 
Nebraska  

Population based 
Case-Control study 
 
1988-1993;  
 
251 glioma cases 
498 controls 

Self-reported 
questionnaire 
information, telephone 
follow-up for unclear 
responses; men and 
women assessed 
separately 

Self-Report 
OR=0.4 (0.1- 1.6) 
(Exposed: 4 cases 
17 controls)  
 
Overall  
OR=1.5 (0.7-3.1)  
(Exposed: 17 cases 
32 controls) 
 
Proxy report  
OR=3.1 (1.2- 8.2) 
(Exposed:13 cases 
15 controls) 
 
 
 

Non-significant 
excess risk for the 
overall group, but 
inconsistent for 
self-report and 
proxy indicating 
recall bias 

Age, proxy, respond type 
 

Ruder et al. (2004) 
 
Upper Midwest Health 
Study (Iowa, 
Michigan, Minnesota 
and Wisconsin, 
U.S.A.)  

Population-based 
Case-Control  
 
1995-1997 
 
457 glioma cases 
 
648 population 
controls 
 

Self-report 
questionnaire, with 
telephone based 
follow-up  

No quantitative risk estimate 
reported for glyphosate.  

No association with 
glyphosate 
exposure and brain 
cancer 
 

Farm residence, age, use 
of other pesticides 
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Table 2. Summary of Findings: Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR) / Odds Ratio (OR)  
(95% Confidence Interval CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

Carreon et al. (2005) 
 
Upper Midwest Health 
Study (Iowa, 
Michigan, Minnesota 
and Wisconsin)  

Population-based 
Case-Control  
 
1995-1997  
 
341 glioma cases, 
528 controls 

Self-report 
questionnaire  
 

Proxy respondents 
OR=0.75 (0.4-1.3) 
(Exposed: 18 cases 
41 Controls) 
 
Excluding proxy 
OR=0.6 (0.3-1.2) 
(Exposed:10 cases) 
 

No association with 
glyphosate 
exposure and brain 
cancer 

Age, education and use of 
other pesticide 

Yin et al. (2012) 
 
Upper Midwest Health 
Study (Iowa, 
Michigan, Minnesota 
and Wisconsin)  

Population-based 
Case-Control  

 
1995-1997  
 
798 glioma cases 
1,175 controls  

Self-report 
questionnaire 

Home/garden use 
 
OR=0.98; 95% CI=0.67 - 1.43;  
 
Non-farm jobs: OR=0.83; 95% 
CI=0.39-1.73)  
 
 
 
 
 
 

No significant 
positive association 
with glyphosate 
exposure and brain 
cancer 

Age, sex, education and 
use of other pesticide  
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Table 2. Summary of Findings: Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR) / Odds Ratio (OR)  
(95% Confidence Interval CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

Esophagus and Stomach Cancer 
Lee et al. (2004b) 
 
Nebraska, U.S.A. 
 
 
 
 
 
 

Population based 
Case-Control 
 
 
1988-1993 
 
137 esophageal 
cases; 
 
170 stomach cases; 
 
502 controls 

Self-report pesticide 
use, telephone 
structured interview 

Esophagus 
OR=0.7 (0.3-1.4) 
(Exposed:12 cases 
46 controls) 
 
Stomach  
OR=0.8 (0.4-1.5)  
(Exposed: 12 cases 
46 controls) 
 

No association with 
glyphosate 
exposure and 
esophagus or 
stomach cancer 
 

Age, sex 
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2. Non-Solid Tumor Cancer Sites  
A number of studies evaluating the possible link between pesticide use and lymphohematopoietic 
cancers such as leukemia, multiple myeloma and NHL are presented in Table 3. 
 

(i) Leukemia 
 
In a population-based case-control study in Iowa and Minnesota, Brown et al. (1990) investigated 
leukemia risk and pesticide use; authors did not observe an association with the ever-use of 
glyphosate in this study (OR=0.9; 95% CI=0.5–1.6). The study population (578 cases; 340 living 
and 238 deceased and 1245 controls) was identified from cancers reported to state registry or 
authorities in 1981–1984, and the pesticide exposure assessment was performed through in-person 
interviews which the authors state likely reduced the exposure misclassification (i.e. incorrect 
exposure information). Although the large sample size is a strength of this study, the limitations 
include not controlling for exposure to other pesticides, limited power for studying the effects of 
glyphosate use, and the potential for recall bias. 
 
In a Swedish population-based case-control study, 121 cases in men and 484 controls matched for 
age and sex were identified in 1987–1992 through the Swedish cancer registry. The authors 
reported a non-statistically significant elevated risk of hairy cell leukemia in relation to glyphosate 
use (OR=3.1; 95% CI=0.8–12.0), controlling for age, sex, and residential location. However, 
because these results are based on only 4 glyphosate-exposed cases and 5 exposed controls as 
noted by the authors, this risk should be interpreted with caution. Also, there was limited power to 
detect an effect and there was no adjustment for other exposures. At this time, there is limited 
available literature concerning glyphosate use and leukemia (Nordstrom et al., 1998). 
 

(ii) Multiple Myeloma 
 
In a follow-up analyses using the same study population from Iowa and Minnesota Brown et al. 
(1993) investigated whether pesticide use is also related to multiple myeloma. Among men in Iowa 
(173 cases, 605 controls), the authors observed a statistically non-significant elevated association 
with glyphosate use (OR=1.7; 95% CI=0.8–3.6). However, the authors caution that while the study 
may lend support to the role of pesticides in general, the study limitations preclude use of the 
evidence as a definitive finding for any one compound. 
 
De Roos et al. (2005) reported a suggestive association between multiple myeloma and 
glyphosate-exposed pesticide applicators based on a small number (32) of cases. For applicators 
with the full data set (54,315) and without adjustment for other variables the OR was 1.1; 
95% CI=0.5–2.4. In the fully adjusted model, there was a non-statistically significantly elevated 
risk (OR=2.6; 95% CI=0.7–9.4), however, the number of participants included in this analysis was 
lower (n=40,716) due to missing data for the covariates. The authors postulated that the increased 
myeloma risk could be due to bias resulting from a selection of subjects in adjusted analyses that 
differed from subjects included in unadjusted analyses. 
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Sorahan (2015), using Poisson regression, re-analyzed the AHS data reported by De Roos et al. 
(2005) to examine the reason for the disparate findings in relation to the use of a full data set 
versus the restricted data set. Risk ratios were calculated for exposed and non-exposed subjects. 
When adjusted for age and sex, the OR was 1.12 with the 95% CI of 0.5–2.49 for ever-use of 
glyphosate. Additional adjustment for lifestyle factors and use of other pesticides did not have any 
effect (OR=1.24; 95% CI=0.52–2.94). 
 
In a population-based case-control study among men in six Canadian provinces between 1991 and 
1994, researchers reported non-statistically significantly elevated odds of multiple myeloma in 
relation to glyphosate use (OR=1.22; 95% CI=0.77–1.93), based upon 32 glyphosate exposed 
multiple myeloma case and 133 controls (Pahwa et al., 2012). 

Kachuri et al. (2013), using the same Canadian study population as above, further explored 
multiple myeloma in relation to days per year glyphosate used in 342 cases of multiple myeloma 
and 1357 controls. For ever use, the OR=1.19 and 95% CI=0.76–1.87. For light users 
(≤2 days/year) there was no association (OR=0.72; 95% CI=0.39–1.32; 15 exposed cases); 
whereas, for heavy users (>2 days/ year), there was a non-significant increased odds ratio 
(OR=2.04; 95% CI=0.98–4.23; 12 exposed cases). The limitation in this study was the same as the 
previous study (i.e., the number of cases and controls exposed to glyphosate were very low). 

Landgren et al. (2009), within the AHS study population, investigated the association between 
pesticide use and prevalence of monoclonal gammopathy of undetermined significance (or 
MGUS). The MGUS is considered a pre-clinical marker of multiple myeloma progression. 
The authors did not observe a link with glyphosate use in the AHS cohort (OR=0.50; 
95% CI=0.20–1.0). 

(iii) Lymphoma 
 

The National Cancer Institute (NCI) performed a series of population-based case-control studies in 
the Midwestern U.S. in the early to mid-1980s. These studies include several hundred non-
Hodgkin lymphoma (NHL) cases and controls, the identified cases were through disease registries 
which in many cases, were histopathologically confirmed. The investigators ascertained pesticide 
exposure through use of a structured interview with follow-up concerning pesticide use over time.  
 
Cantor et al. (1992), in a case-control study of NHL interviewed a total of 622 white men and 1245 
population based-controls in Iowa and Minnesota. Only 26 cases and 49 controls ever handled 
glyphosate yielding an OR of 1.1 with the 95% CI of 0.7–1.9. The study, however, did not adjust 
for exposure to other pesticides.  
 
De Roos et al. (2003) used pooled analysis (n=3,417) of three case-control studies of NHL 
conducted in white men in Nebraska, Kansas and in Iowa and Minnesota. Based on 36 exposed 
cases and 61 exposed controls, the risk estimates for the association between glyphosate exposure 
and NHL was significant (OR=2.1; 95% CI=1.1–4.0) in the logistic regression analyses. However, 
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utilizing hierarchical regression techniques to adjust for exposure to other pesticide exposures, 
there was an increase risk, but the increase was not statistically significant (OR=1.6; 
95% CI=0.90–2.8). Overall, the data showed a suggestive association. 
 
Based on the above findings, Lee et al., (2004) examined the relationship between asthma and 
pesticide exposure, and NHL. Pooling data from several midwestern states (IA, MN, and NE) 
increased the study sample size, and additional pesticide use information was incorporated to 
adjust the risk estimate (duration and frequency of use, telephone follow-up interview). The study 
included 872 men with NHL and 2381 frequency-matched controls. The authors reported that the 
OR associated with glyphosate was not statistically significantly different among those with 
asthma (OR=1.2; 95% CI=0.4–3.3; 6 exposed cases) and among those without asthma (OR=1.4; 
95% CI=0.98–2.1; 53 exposed cases), adjusting for age, state and vital status. 
 

The three studies discussed above (Cantor et al., 1992; De Roos et al., 2003 and Lee et al., 2004) 
reflect the same population in the AHS and used different levels of information (duration and 
frequency of exposure) and different analytic techniques [hierarchical regression and stratified 
analysis (by atopy)]. While studies with increasing levels of refinement to methodology report a 
stronger risk estimates in relation to glyphosate, additional studies are needed to exclude the role 
of chance and other limitations that may explain positive (non-statistically significant) 
associations. 
 
A population-based case–control study (Hardell and Erickson, 1999) investigated the exposure to 
pesticides as a risk factor for NHL in Sweden during 1987–1990. Exposure data were ascertained 
by comprehensive questionnaires and supplemented by telephone interviews. Of the 404 cases and 
741 controls, only 4 glyphosate-exposed cases and 3 controls were included in the study. In a 
univariate analysis, the risk estimate was elevated, but precision was low (OR=2.3; 
95% CI=0.40–13.0). 
 
Hardell et al. (2002) analyzed pooled data from two case-control studies from Sweden that 
examined NHL (Hardell and Erickson, 1999) and another on hairy cell leukemia, a subtype of 
NHL (Nordstrom et al., 1998). In the univariate analysis glyphosate exposure was found to be 
significantly increased (OR=3.04; 95% CI=1.08–8.52) but, when study site, and vital status were 
considered in a multivariate analyses, there was a non-statistically elevated risk among glyphosate 
users (OR=1.85; 95% CI=0.55–6.20). However, the wide range of the CI suggest that the study is 
under powered and, therefore the findings do not allow definitive conclusion on the association of 
NHL and glyphosate exposure. 
 
In another case-control study in Sweden (1999–2003), Eriksson et al. (2008) examined the effects 
of exposure to different agents and NHL among 910 NHL cases and 1016 non-NHL controls. 
Glyphosate exposure which was reported in 29 cases and 18 controls produced an OR of 2.02 
(95% CI=1.10–3.71) in a univariate analysis and an OR of 1.51 (95% CI=0.77–2.94) in a 
multivariate analysis conducted to clarify the relative importance of exposure to different 
pesticides. When exposure was for more than 10 days/year, the OR was 2.36 (95% CI=1.16–4.40) 
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and for exposure less than 10 days/year, the OR was 1.69 (95% CI=0.7–4.07). The risk estimate 
was elevated also for B-cell lymphoma and glyphosate exposure (OR=1.87; 95% CI=0.998–3.51). 
 
McDuffie et al. (2001) in a multicenter-population based study among men of six Canadian 
provinces estimated the association between glyphosate and NHL. The study included 517 cases 
and 1506 controls identified betwen1991and 1994 through provincial cancer registries. In this 
study, authors histopathologically confirmed 84% of cases, implemented a two-tiered exposure 
questionnaire; and assessed the validity of the questionnaire through quality control studies both of 
which increased the accuracy of the test results. There was a non-statistically significant increased 
risk of NHL from glyphosate exposure. The OR was 1.26 and the 95% CI was 0.87–1.80 for 51 
exposed cases, adjusted for age and province and the OR was 1.20 with a 95% CI of 0.83–1.74 
when adjusted for age, province and high-risk exposure (adjusted for statistically significant 
medical variables such as history of measles, mumps, cancer, allergy desensitization shots, and a 
positive family history of cancer in a first-degree relative). 
 
In a follow-up study which controlled for exposure to other pesticides, the risk to NHL from 
glyphosate exposure was attenuated. Glyphosate exposure which was reported in 19 cases and 78 
controls produced an OR of 0.92 with 95% CI of 0.54–1.55 (Hohenadel et al., 2011). Within this 
series of studies, the authors also evaluated Hodgkin lymphoma (HL), and observed little statistical 
evidence of an association, using similar study design and methods. Among the 38 cases exposed 
to glyphosate the OR was 0.99 with a 95% CI of 0.62–1.56 (Karunanayake et al., 2012). 
 
In a hospital-based case control study conducted between 2000 and 2004 in France, authors 
identified 491 NHL cases and 456 age-and sex-matched controls, and performed telephone-based 
questionnaire to assess pesticide and other confounding variables. There was no association 
between NHL and glyphosate use; for the 12 exposed cases, the OR was 1.0 and the 95% CI was 
0.5–2.2). For Hodgkin lymphoma, for the 6 exposed cases, the OR was 1.7 and the 95% CI was 
0.6–5.0 (Orsi et al., 2009). 
 
The EPILYMPH case-control study was conducted across six countries in Europe (Czech 
Republic, France, Germany, Ireland, Italy, and Spain) to explore the role of occupational exposure 
to specific chemicals and risk of lymphoma overall, B-cell lymphoma and other subtypes. 
Although the study recruited 2348 cases and 2462 controls, only a very small number of cases 
were exposed to glyphosate (n=4) and controls (n=2). A non-significant increase in OR was 
observed for B-cell lymphoma (OR=3.1; 95% CI=0.6–17.1), but the estimate is unstable due to the 
small number of exposed cases and controls (Cocco et al., 2013) 
 
Schinasi and Leon (2014) conducted a meta-analysis exploring occupational glyphosate exposure 
and NHL using data from six of the above mentioned studies (McDuffie et al., 2001; Hardell et al., 
2002; DeRoos et al., 2003 and 2005; Eriksson et al., 2008; and Orsi et al., 2009). Since the authors 
identified a variety of sources of heterogeneity between publications, they calculated meta-risk 
ratio (RR) estimates and 95% CIs using random effect models, allowing between study 
heterogeneity to contribute to the variance. They reported I2 values, which represented the 
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percentage of the total variance explained by study heterogeneity and measure inconsistency in 
results. Larger I2 values indicate greater inconsistency. For glyphosate, the meta-risk ratio was 1.5 
with a 95% CI of 1.0–2.0 and the I2 value was 32.7% indicating greater inconsistency in these data 
sets. This study combined multiple smaller studies that on their own were very limited in statistical 
power to detect differences. 
 
The 2015 IARC evaluation noted that fully adjusted risk estimates in two of the Swedish studies 
(Hardell et al., 2002 and Eriksson et al., 2008) were not used in the analysis conducted by Schinasi 
and Leon (2014). Consequently, IARC conducted a reexamination of the results of these studies. 
For an association between glyphosate exposure and NHL, the IARC estimated a meta-risk ratio of 
1.3 (95% CI=1.03–1.65), I2 =0%; p=0.589 for heterogeneity) (IARC 2015). 
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Table 3. Summary of Findings: Non Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR/ Odds Ratio (OR)  
(95% CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

Leukemia 
Brown et al. (1990 ) 
 
Iowa and Minnesota, 
U.S.A. 

Population-based 
Case-Control 
 
1981-1984 
 
578 cases 
1245 controls 
 

In person interview; 
surrogates used.  

OR=0.9 (0.5-1.6) 
(Exposed:15 cases 
49 controls) 

No association 
between 
glyphosate 
exposure and 
leukemia 

Vital status (alive, dead), 
residency (IA or MN), 
tobacco use, parent, sibling, or 
child with a lymphopoietic 
cancer, high risk occupation 
and exposure to substances 
(benzene, hair dyes etc) related 
to risk of leukemia 

Nordstrom et al. 
(1998) 
 
Sweden 

Population-based 
Case-Control 
 
1987-1992 
 
121 cases 
484 controls 
 

Self-reported pesticide 
questionnaire and 
follow-up telephone 
interview 
 
 
 
 

OR=3.1 (0.8-12) 
(Exposed: 4 cases 
5 controls) 

A non-statistically 
significant 
elevated risk of 
hairy cell 
leukemia 

Age, sex, country of residence 
(selected using matching, 
dissolved matching analyses) 
No adjustment for exposure 
from other pesticides 

Multiple Myeloma 
Brown et al. (1993 ) 
 
Iowa, U.S.A. 

Population based 
Case-Control 
 
1981-1984 
 
173cases 
650 controls 

Interview based 
questionnaire with 
follow-up 

OR=1.7 (0.8-3.6) 
(Exposed: 11 cases 
40 controls) 

Limited power to 
assess association 
of glyphosate 
exposure and 
multiple myeloma 

Age and vital status 
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Table 3. Summary of Findings: Non Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR/ Odds Ratio (OR)  
(95% CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

De Roos et al. (2005) 
 
Iowa and North 
Carolina, U.S.A. 

Prospective 
Cohort 
 
1993-2001 
 
54,315 licensed 
pesticide applicators 

Self-administered 
questionnaire 

Full data set 
RR =1.1 (0.5-2.4) 
(Exposed: 32 cases) 
 
Adjusted for age etc 
RR=2.6 (0.7-9.4) 

No risk for full 
data set. Excess 
risk only with no 
missing 
information of 22 
cases in the 
restricted data set 
(Sorahan, 2015) 

Missing data on covariates 
when multiple adjustments 
were made, limiting 
interpretation  

Orsi et al. (2009) 
 
France 

Hospital based Case-
Control 
 
2000-2004 
 
491 cases 
456 controls 

Self-report 
questionnaire, with 
follow-up telephone 
based questionnaire, 
expert review; two 
stage exposure 
collection process 

OR=2.4 (0.8-7.3) 
(Exposed: 5 cases 
18 controls) 

No significant 
association with 
glyphosate 
exposure and 
multiple myeloma 

Age, center, socioeconomic 
category 

Pahwa et al. (2012)  
 
Canada 

Population based 
Case-Control 
 
1991-1994 
 
342 cases 
1506 controls 

Self-reported pesticide 
use, structured 
interview with 
questionnaire; 
cumulative exposure 
(+/-10 days/yr)  

OR=1.22 (0.77-1.93) 
(Exposed: 32 cases 
133 controls) 

No significant 
association with 
glyphosate 
exposure and 
multiple myeloma 

Significant medical history 
variables (history of measles, 
history of mumps, history of 
allergies, history of arthritis, 
history of shingles, and a 
positive family history of 
cancer in a first-degree 
relative), and with strata for 
the variables of age group and 
province of residence 
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Table 3. Summary of Findings: Non Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR/ Odds Ratio (OR)  
(95% CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

Kachuri et al. (2013) 
 
Canadian Provinces 

Population based 
Case-Control 
 
1991-1994 
 
342 cases 
1357 controls 
 
 

Self-administered 
questionnaire 

For ever use 
OR=1.19 (0.76-1.87) 
Exposed: 32 cases 
121controls 
 
Light (<2 d/yr) use 
OR=0.72 ( 0.39 -1.32) 
Exposed: 15 cases 
88 controls  
 
Heavy (>2 d/yr) use 
OR=2.04 (0.98-4.23) 
Exposed: 12 cases 
29 controls 

No association 
with glyphosate 
exposure and 
multiple myeloma 
for ever or light 
users 
Increase for heavy 
users is non-
significant 
 
 
 
 

Relatively low response rate 

Monoclonal Gammopathy of Undetermined Significance (MGUS) 
Landgren et al. (2009) 
 
AHS: Iowa and North 
Carolina, U.S.A. 

Nested Case-Control 
 
1993-1997 
 
678 participants 

Self-administered 
questionnaire 

OR=0.5 (0.2-1.0) No association 
with glyphosate 
exposure and 
MGUS, a 
premalignant 
disorder that often 
precedes multiple 
myeloma  

Age and education 



GLYPHOSATE    FINAL   

Page 33 of 87 
  

Table 3. Summary of Findings: Non Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR/ Odds Ratio (OR)  
(95% CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

Non-Hodgkin Lymphoma (NHL) 
Cantor et al. (1992) 
 
Iowa and Minnesota, 
U.S.A. 

Population based 
Case-Control 
 
1980-1983 
 
622 cases 
1245 controls 

Structured interview, 
questionnaire 
response; farm 
activities and specific 
pesticide use  
 

OR=1.1 (0.7-1.9) 
Exposed: 26 cases 
49 controls 

No association 
with glyphosate 
exposure and NHL

Vital status, age, state, 
smoking, family history, high 
risk occupation, high risk 
exposure. Not controlled for 
exposure to other pesticides. 
 

De Roos et al. (2003) 
 
Iowa, Nebraska, 
Minnesota, Kansas, 
U.S.A. 

Case-Control 
 
1983-1986\Nebraska 
 
1979-1981\Kansas 
1979-1986 
 
870 white male 
cases 
2569 white male 
controls 

Interview-based 
questionnaire, 
demographic 

Logistic regression 
OR=2.1 (1.1-4.0) 
Exposed: 36 cases 
61 controls 
 
Hierarchical regression  
OR=1.6; (0.9-2.8) 
 

Significant 
increased OR in 
logistic model but 
in the hierarchical 
model, the OR 
attenuated and no 
significant 
association with 
glyphosate 
exposure and NHL

Age, study site, use of all other 
pesticides (group); hierarchal 
regression informed priors 
based on chemical-specific 
information  

Lee et al. (2004a) 
 
Iowa, Nebraska, 
Minnesota, U.S.A 

Population based 
Case-Control 
 
1980-1986 
 
872 white male 
cases  
 
 

In person, structured 
interview (pesticide 
use, duration, 
frequency, first and 
last year used); 5-yr 
follow-up interview, 
10-min telephone on 
pesticide use 

Non-asthmatic 
OR=1.4 (0.98-2.1) 
(Exposed: 53 cases 
91 controls) 
 
Asthmatic 
OR=1.2 (0.4-3.3) 
(Exposed: 6 cases 
12 controls) 

No significant 
association with 
glyphosate 
exposure and NHL 
either for 
asthmatics or non-
asthmatics 

Adjusted for age, vital status, 
state 
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Table 3. Summary of Findings: Non Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR/ Odds Ratio (OR)  
(95% CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

De Roos et al. (2005) 
 
AHS: Iowa and North 
Carolina, U.S.A. 

Nested Case-Control 
 
1993-2001 
 
54,315 licensed 
pesticide applicators 

Self-administered 
questionnaire 

OR=1.1 (0.7-1.9 
(Exposed: 92 cases) 
 

No significant 
association with 
glyphosate 
exposure and NHL

Age, smoking, other 
pesticides, alcohol 
consumption, family history of 
cancer, education 

Hardell and Erickson 
(1999) 
 
Sweden 

Population based 
Case-Control 
 
1987-1990 
 
404 male cases 
741 male controls 

Questionnaire and 
follow-up interview 

Univariate 
OR=2.3 (0.4-13.0)  
(Exposed: 4 cases 
3 controls) 
 
Multivariate 
OR=5.8 (0.6-54) 

Some evidence of 
a link with 
glyphosate, 
matching 
variables; cannot 
conclude 
regarding causal 
role for any 
specific pesticide 

Age, region, vital status 
(matching). Few subjects 
exposed. Variables used in 
multivariate were no specified. 
Study has limited power to 
detect an effect 

Hardell et al. (2002) 
 
Sweden 

Population based 
Case-Control 
 
Combined Hardell 
1999 with another 
case-control study 
examining hairy cell 
leukemia (one of 61 
types of NHL)  
 
1987-1990 
515 cases 
1141 controls 

Questionnaire and 
follow-up interview 

Univariate 
OR=3.04 (1.08-8.52) 
(Exposed: 8 cases 
8 controls) 
 
Multivariate 
OR=1.85 (0.55-6.20) 

Risk attenuates 
when adjusted for 
other variables in 
the multivariate 
analysis 

Age, country, study site, vital 
status, other pesticide exposure 
in the multivariate analysis  
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Table 3. Summary of Findings: Non Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR/ Odds Ratio (OR)  
(95% CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

Eriksson et al. (2008) 
 
Sweden 
 
 
 
 
 
 
 
 
 
 

Population based 
Case-Control 
 
1999-2002 
 
910 cases 
1016 controls 
 
 

Questionnaire and 
follow-up interview 

Univariate 
OR=2.02 (1.10-3.71) 
(Exposed: 29 cases 
18 controls) 
 
Multivariate 
OR=1.55 (0.77-2.94)  
 
With <10 days/ year 
OR=1.69 (0.7-4.07) 
(Exposed: 12 cases 
9 controls) 
With > 10 days/year 
OR=2.36 (1.04-5.37) 
(Exposed: 17 cases 
9 controls) 
 
B-cell lymphoma 
OR=1.87 (0.998-3.51) 

Suggestive 
association for 
NHL with 
glyphosate 
exposure 
 
 
 

Age, sex, year of diagnosis. 
Multivariate analysis adjusted 
for exposure to other 
pesticides 

McDuffie et al. (2001) 
 
Canada 

Population based 
Case-Control 
 
1991-1994 
 
517 cases 
1506 controls 

Two-tiered self-report 
questionnaire; 
cumulative exposure 
(> 10 days/yr) 

Univariate 
OR=1.26 (0.87-1.8) 
(Exposed: 51 cases 
133 controls) 
 
Multivariate 
OR=1.20 (0.83-1.74) 

No significant 
association with 
glyphosate 
exposure and NHL

Adjusted for statistically 
significantly medical variables 
(history of measles, mumps, 
cancer, allergy shots, and a 
positive family history of 
cancer) males only 
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Table 3. Summary of Findings: Non Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR/ Odds Ratio (OR)  
(95% CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

Hohenadel et al. 
(2011) 
 
Canada 

Case-Control 
 
1991-1994 
513 cases 
1506 controls 

Two-tiered self-report 
questionnaire; 
cumulative exposure 
(> 10 days/yr) 

OR=0.92 (0.54-1.55) 
(Exposed: 19 cases 
78 controls) 

No significant 
association with 
glyphosate 
exposure and NHL

Age, province and proxy 
respondent, males only 

Orsi et al. (2009) 
 
France 

Hospital based 
Case-Control 
 
2000-2004 
 
491 cases 
456 controls 

Self-report 
questionnaire, with 
follow-up telephone 
based questionnaire, 
expert review; two 
stage exposure 
collection process 

OR=1.0 (0.5-2.2) 
(Exposed: 12 cases 
24 controls) 
 
 

No association 
with glyphosate 
exposure and NHL

Age, center, socioeconomic 
category 

Cocco et al. (2013) 
 
Czech Republic, 
France, Germany, 
Italy, Ireland and 
Spain 

EPICLYMPH  
 
Case-Control 
 
1998–2003 
2348 cases  
2462 controls  

Occupational 
exposure; trained 
interviewers 
conducted in person 
interviews with 
cases and controls  

OR=3.1 (0.6-17.1) 
(Exposed: 4 cases 
2 controls) 

No significant 
association with 
glyphosate 
exposure and B-
cell 

Age, center, socioeconomic 
category  
 

Hodgkin Lymphoma 
Orsi et al. (2009) 
 
France 

Hospital based 
Case-Control 
 
2000-2004 
 
491 cases 
456 controls 

Self-report 
questionnaire, with 
follow-up telephone 
based questionnaire, 
expert review; two 
stage exposure 
collection process 

OR=1.7 (0.6-5.0) 
(Exposed: 6 cases 
15 controls) 

No significant 
association with 
glyphosate 
exposure and HL 

Age, center, socioeconomic 
category 
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Table 3. Summary of Findings: Non Solid Tumor Cancer Studies 
 
Study 

 
Study Design 

 
Exposure Assessment 

Risk Estimate: Risk Ratio 
(RR/ Odds Ratio (OR)  
(95% CI) 

 
Conclusions 

 
Potential Confounders 
Considered 

Karunanayake et al., 
(2012).  
 
Canada 

Case-Control 
 
1991-1994 
 
361 cases 
1,506 controls 
 

Questionnaire and 
follow-up interview 

Univariate 
OR=1.14(0.74-1.76) 
(Exposed :38  
133 controls) 
 
Multivariate 
OR=0.99 (0.62-1.56) 

No association 
with glyphosate 
exposure and HL 

History of measles, acne, hay 
fever, shingles and positive 
family history of cancer in a 
first-degree relative 
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D. Discussion 
 
In epidemiologic studies, the quality of the exposure assessment is a major concern since the 
validity of the evaluations depends in large part on the ability to correctly quantify and classify an 
individual’s exposure. During their life-time, farmers are typically exposed to multiple pesticides 
and several of them are used together posing a challenge for identifying specific risk factors. 
Moreover, there is no direct information on pesticide exposure or absorbed dose because analyses 
are based on self-reported pesticide use. The studies included in this epidemiology assessment 
relied primarily on questionnaires and interviews to describe participants’ past and/or current 
exposure to glyphosate. Since the questionnaires are commonly used to account for exposure and 
capture self-reporting, it can be subject to misclassification and recall bias. For example, case-
control studies are at risk of recall bias in the reporting of pesticide use in the past because cases 
may have spent more time thinking about past exposures than controls. This could lead to 
differential misclassification and bias relative risk from null. The possible effect of confounding 
factors, which are related to both the exposure of interest and the risk of disease, may make it 
difficult to interpret the results. Therefore, the ability of epidemiologic studies to provide 
convincing evidence of causation under such circumstances may be limited. Causation is suspected 
if several studies are consistent in their findings and; if the association between the agent and the 
risk of disease is strong (i.e., high risk ratio). Support from animal data will help to make the case 
for causation, particularly by establishing biological plausibility and the existence of a potential 
mechanism. Another important consideration in assessing epidemiologic studies is that 
commercially formulated products (not the active ingredient) are used by farmers. For example, 
glyphosate is sold as Roundup®, which is a combination of the active ingredient and other 
chemicals that often include a surfactant (polyethyleneamine) used to enhance the spreading of 
spray droplets when they contact the foliage. Thus, it is possible that different glyphosate-
containing formulations were used across the different studies. 
 
Most of the studies discussed here were hypothesis-generating in nature, consisted of small sample 
sizes with limited power to detect associations and evaluated use of glyphosate in addition to 
several other pesticides and often evaluated risk of multiple different types of cancer. Therefore, 
the role of chance given the many different statistical tests performed and the lack of a pre-
specified hypothesis, limit epidemiologic inference. This hypothesis-generating evidence observed 
in the studies requires further prospective follow-up studies to determine whether a true association 
with glyphosate is indeed null. The case-control studies are retrospective studies and are 
susceptible to recall bias for exposure reporting which could account for discrepancies in the study 
findings. Variation in the quality of exposure assessment, study design and methods, as well as 
available information concerning potential confounding variables could also explain these 
inconsistencies in the data. In contrast, a prospective cohort study evaluates a number of diseases 
simultaneously and facilitates performance of periodic assessments of agricultural and other 
exposures. Periodic assessment of recent exposures enhances recall and reduces non-differential 
misclassification. The ability to determine exposure prior to the onset of a disease eliminates the 
case-recall bias, which was an issue identified as a weakness in case-control studies. 
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IV. EVALUATION OF CARCINOGENICITY IN ANIMALS  

A total of 11 chronic toxicity/carcinogenicity studies (7 rat and 4 mouse) were included in this 
weight of evidence review. Of these, six studies were submitted for review to EPA under the 
registration/reregistration programs including two studies in rats (MRID No. 496311701 and 
49704601) and one in mouse (MRID No. 49631702) not previously reviewed. Data for review of 
the other five studies were obtained from a published review article by Greim et al., 2015 and were 
available online at http://informahealthcare.com/doi/abs/10.3109/10408444.2014.1003423. The 
IARC acknowledged the Greim et al., (2015) review article, but did not evaluate the studies cited 
in the review because the information provided in the review and its supplement was insufficient. 

For this assessment, each study reported in the Greim et al., (2015) review article was evaluated in 
accordance with the agency’s 2012 Guidance for Considering and Using Open Literature Toxicity 
Studies to Support Human Health Risk Assessment (http://www.epa.gov/pesticides/science/lit-
studies.pdf). In accordance with this guidance, the following four studies were not included in this 
weight of evidence assessment since there is low confidence were determined to be unreliable for 
carcinogenicity evaluation.   
 

 A two year feeding study in Sprague-Dawley rats (Excel, 1997) was not included due to the 
lack of test article characterization (no purity of test material).  
 

 The two-year drinking water study in Wistar rats reported by Chruscielska et al., (2000) 
was not included since the tested material was a formulated product (13.6% ammonium 
salt) and there were a number of deficiencies (lack of purity, water consumption and body 
weight data) in the conduct and reporting of the study.  
 

 An initiation-promotion study (George et al., 2010) in male Swiss mice that tested a 
commercial formulation of glyphosate (41%) with study deficiencies (e.g. small number 
(20) of animals, tested only males, and lack of histopathological examination).  
 

 A carcinogenicity study in Swiss mice (Feinchemie Schwebda, 2001) was not included due 
to the presence of viral infection within the colony, which confounded the interpretation of 
the study findings. Malignant lymphomas were reported in this study in all groups. 
However, lymphomas are one of the most common types of spontaneous neoplastic lesions 
in aging mice (Brayton et al., 2012). Murine leukemia viruses (MuLVs) are a common 
cause of lymphoma in many different strains of mice (Ward 2006). Tadesse-Heath et al. 
(2000) reported 50% lymphoma (mostly B-cell origin) incidence in a colony of Swiss mice. 
Although the incidences in this study were within or near the normal variation of 
background occurrence, it is not clear whether or not the viral component may have 
contributed to incidence value reported or the lower survival seen at the high dose in the 
study. Raw data are not available to perform appropriate statistical analyses of the 
lymphomas correcting for the intercurrent mortality.	
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A. Carcinogenicity Studies in Rats 

 
1. Lankas, G, P. A Lifetime Study of Glyphosate in Rats. December 23, 1981. 

Unpublished report No. 77-2062 prepared by Bio Dynamics, Inc. EPA Accession. No. 
247617 – 247621. MRID No. 00093879. 

  
a. Experimental Design 

 
Groups of Sprague-Dawley rats (50/sex/dose) were fed diets containing glyphosate (98.7%, 
pure) at concentrations of 0, 30, 100 or 300 ppm for 26 months. These concentrations were 
adjusted during the course of the study so that actual doses of 0, 3, 10, and 31 mg/kg/day in 
males and 0, 3, 11, and 34 mg/kg/day in females were maintained. 
 

b. Survival Analysis 
 
 There were no treatment-related effects on survival at any dose level. 
 

c. Discussion of Tumor Data 
 
There was an increase in the incidences of interstitial cell tumors in the testes of male rats 
at the low (3/5; 6%), mid (1/50; 2%) and the high dose (6/50; 12%; P=0.013 pairwise 
comparison) when compared to controls (0/50; 0%). In 1991, HED’s Cancer Peer Review 
Committee (CPRC) did not consider the increases to be treatment-related based on the 
following weight of evidence considerations: 1) lack of dose-response; 2) absence of pre-
neoplastic lesions (i.e., interstitial cell hyperplasia); 3) the incidences were within the 
normal biological variation seen for this tumor type in this strain of rats; 4) the incidences 
in the concurrent controls (0%) was not representative of the normal background 
incidences noted in the historical control animals (mean, 4.5%; range, 3.4% to 6.7%) and 
5) no interstitial cell tumors were seen when tested at much higher doses in the same strain 
of rats in an another study (discussed below). The CARC agreed with the CPRC conclusion 
and rationale and noted additional rat studies which also showed no effect on interstitial 
cell tumors. 
 
Although there was no evidence of a treatment-related increase in the incidences of 
pancreatic islet cell tumors in male rats, the data are presented in Table 4 since this tumor 
also seen in the second study discussed below. 
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Table 4. Pancreatic Islet Cell Tumors in Male Sprague-Dawley Rats (MRID 00093879)  

Tumor Type 0 ppm 30 ppm 100 ppm 300 ppm 
Adenomas (%) 0/50 (0) 5/49 (10) 2/50 (4) 2/50 (4) 

Carcinomas (%) 0/50 (0) 0/49 (0) 0/50 (0) 1/50 (2) 

Combined (%) 0/50 (0) 5/49 (10) 2/50 (4) 3/50 (6) 
 

d. Non-Neoplastic Lesions 
No treatment-related non-neoplastic lesions were seen.  

 
e. Adequacy of the Dosing for Assessment of Carcinogenicity 

The CPRC concluded that the highest dose tested was not adequate to assess the 
carcinogenic potential of glyphosate. Consequently, a second study was conducted 
(discussed below).     

 
 

2. Stout, L. D. and Rueckerf, P.A. (1990). Chronic Study of Glyphosate Administered in 
Feed to Albino Rats. Laboratory Project No. MSL-10495; September, 26, 1990, MRID 
No. 41643801; Historical Controls; MRID No. 41728701. 
 

a. Experimental Design 
 
Groups of Sprague-Dawley rats (60/sex/dose) were fed diets containing glyphosate (96.5%, 
pure) at dietary concentrations of 0, 2000, 8000 or 20,000 ppm 24 months. These levels 
were equivalent to 0, 89, 362 or 940 mg/kg/day, respectively, for the males and 0, 113, 457 
or 1183 mg/kg/day, respectively, for the females. An interim sacrifice was conducted on 10 
rats/sex/dose at 12 months. 
 

b. Discussion of Tumor Data 
 
The most frequently seen tumors were pancreatic cell adenomas, hepatocellular adenomas 
and thyroid C-cell adenomas in males. Data for these tumors and the respective historical 
control data are presented in Tables 5 thru 11. 
 
Pancreatic cell adenomas are presented in Table 5 and the historical control data are 
presented in Table 6. Hepatocellular adenomas seen in males are presented in Table 7 and 
the historical control data are presented in Table 8. The thyroid C-cell adenomas and/or 
carcinomas observed in males and females are presented in Tables 9 and 10, respectively, 
and the historical control data are presented in Table 11. 
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(i) Pancreas 

 
There was no statistically significant trend test by dose for pancreatic islet cell tumors. 
Increased incidences of adenomas only were observed at the low- and high-dose groups but 
not at the mid-dose group. 
 

Table 5. Pancreatic Islet Cell Tumors in Male Sprague-Dawley Rats  
Cochran-Armitage Trend & Fisher’s Exact Test (MRID No. 41643801)   

Tumor Type 0 ppm 2000 ppm 8000 ppm 20000 ppm 
Adenomas 

(%) 
P = 

1/43a 
(2) 

0.170 

8/45 
(18) 

0.018* 

5/49 
(10) 

0.135 

7/48b 
(15) 

0.042* 

Carcinomas 
(%) 
P= 

1/43c 
(2) 

0.159 

0/45 
(0) 

0.409 

0/49 
(0) 

0.467 

0/48 
(0) 

0.472 
Combined 

(%) 
P= 

2/43 
(2) 

0.241 

8/45 
(18) 

0.052 

5/49 
(10) 

0.275 

7/48 
(15) 

0.108 

a. Number of tumor-bearing animals/Number of animals examined, excluding those that died or were sacrificed 
prior to study week 55. 

b. First adenoma observed at week 81 in the 20,000 ppm group 
c. First carcinoma observed at week 105 in the controls (0 ppm) 

 * Significant in a pair-wise comparison (P<0.05) 
 

Historical control data on the incidence of pancreatic islet cell adenomas in male Sprague-Dawley 
rats in 2-year studies (1983–1989) conducted at the testing facility (Monsanto Environmental 
Health Laboratory; MRID No. 41728701) are presented in Table 6. 

 
Table 6. Historical Control Data — Pancreatic Islet Cell Adenomas in Male Sprague- 

Dawley Rats (MRID No. 41728701) 
Study No. 1 2 3 4 5 6 7 
Study Year 07/83 02/85 10/85 6/85 9/88 1/89 3/89 
Tumor Incidence 2/68 5/59 4/69 1/57 5/60 3/60 3/59 
% 2.9% 8.5% 5.8% 1.8% 8.3% 5.0% 5.1% 
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The CPRC concluded that the pancreatic islet cell adenomas are not treatment-related based on the 
following weight of evidence considerations: 1) although the incidences at the low (18%) and high 
(15%) dose groups exceeded the historical control range (1.8–8.5%), there was lack of statistical 
significance in Cochran-Armitage trend test; 2) the tumor incidence in the concurrent control was 
at the low end of the historical control range; 3) considerable inter-group variability in the numbers 
of males with tumors (i.e., no dose-response); 4) there were no preneoplastic changes; 5) there was 
no progression from adenomas to carcinomas; and 6) the apparent statistical significance of the 
pairwise comparisons of the treated groups with the concurrent control may be due to the low 
incidences in the controls and not to an actual carcinogenic response. Furthermore, the incidences 
of pancreatic cell tumors for the two studies did not show dose-response and the incidences were 
within the historical control range (0 to 17%) reported in the open literature (Arnold et al., 1985; 
Borelli et al., 1990; Borzelleca et al., 1986, 1989, 1990; Burnett et al., 1988; Trochimowicz et al., 
1988). The CARC agreed with the CPRC conclusion and rationale and noted subsequent rat 
studies which also showed no effect on islet cell tumors. 
 

(ii) Liver 
 

There was a dose trend for adenomas only. There were no statistically significant increases in the 
occurrence of benign or malignant hepatocellular tumor types (Table 7). The observed variations 
in incidence were within the range of the historical control data. 

 
Table 7. Glyphosate: Hepatocellular Tumors in Male Sprague-Dawley Rats Cochran-

Armitage Trend & Fisher’s Exact Test (MRID No. 41643801)   

Tumor Type 0 ppm 2000 ppm 8000 ppm 20000 ppm 
Adenomas 

(%) 
P = 

2/44a 
(5) 

0.016* 

2/45 
(4) 

0.683 

3/49 
(6) 

0.551 

7/48b 
(15) 

0.101 

Carcinomas 
(%) 
P = 

3/44 
(7) 

0.324 

2/45 
(4) 

0.489 

1/49 
(2) 

0.269 

2/48c 
(4) 

0.458 

Adenoma/Carcinoma 
(%) 
P = 

5/44 
(11) 

0.073 

4/45 
(9) 

0.486 

4/49 
(8) 

0.431 

9/48 
(19) 

0.245 
a. Number of tumor-bearing animals/Number of animals examined, excluding those that died or were sacrificed 

prior to study week 55. 
b. First adenoma observed at week 88 in the 20000 ppm group 
c. First carcinoma observed at week 85 in the 20000 ppm group 

  
Historical control data on the incidence of hepatocellular adenomas and carcinomas in male 
Sprague-Dawley rats in 2-year studies (1983–1989) conducted at the testing facility (Monsanto 
Environmental Health Laboratory; MRID No. 41728701) are presented in Table 8. 
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Table 8. Historical Control Data : Hepatocellular Adenomas in  
Male Sprague-Dawley Rats (MRID No. 41728701) 

Study No. 1 2 3 4 5 6 7 
Study Year 07/83 02/85 10/85 6/85 9/88 1/89 3/89 
Adenomas 5/60 

(8.3%) 
11/68 

16.2%) 
1/70 

(1.4%) 
3/59 

(5.1%) 
11/60 

(18.3%) 
5/60 

8.3%) 
4/60 

(6.7%)
Carcinomas 4/60 

(6.7%) 
0/68 
(0%) 

1/70 
(1.4%) 

2/59 
(3.4%) 

3/60 
(5%) 

1/60 
(1.7%) 

0/60 
(0%) 

 
The CPRC concluded that the slightly increased incidence of adenomas in male rats are not 
treatment-related since: 1) the increase was not statistically significant in pairwise comparison with 
the controls; 2) the incidences were within the historical control range; 3) except for a single 
animal at the mid-dose late in the study (89 weeks), no hyperplasia, preneoplastic foci or other 
non-neoplastic lesions were seen; and 4) there was no evidence of progression from adenomas to 
carcinomas. The CARC agreed with the CPRC conclusion and rationale. 

(iii) Thyroid 
The increased incidences in C-cell adenomas observed at the mid and high-dose groups of rats of 
both sexes did not show a statistically significant difference in pairwise comparisons with the 
controls (Table 9 and 10, respectively). There was a dose trend observed for adenomas and 
adenomas/carcinomas in females (P=0.03). Historical control data are presented in Table 11. 

Table 9. Glyphosate: Thyroid C-Cell Tumors in Male Sprague-Dawley Rats 
Cochran-Armitage Trend & Fisher’s Exact Test  

 (MRID No. 41643801) 
Tumor Type 0 ppm 2000 ppm 8000 ppm 20000 ppm 
Adenomas 

(%) 
P = 

2/54a, b 
(4) 

0.069 

4/55 
(7) 

0.348 

8/58 
(14) 

0.060 

7/58 
(12) 

0.099 

Carcinomas 
(%) 
p = 

0/54 
(0) 

0.452 

2/55c 
(4) 

0.252 

0/58 
(0) 

1.000 

1/58 
(4) 

0.518 

Adenoma/Carcinoma 
(%) 
p = 

2/54 
(11) 

0.077 

6/55 
(11) 

0.141 

8/58 
(14) 

0.060 

8/58 
(14) 

0.060 
a. Number of tumor-bearing animals/Number of animals examined, excluding those that died or were sacrificed 

prior to study week 55. 
b. First adenoma observed at week 54 in the controls  
c. First carcinoma observed at week 93 in the 20,000 ppm 
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Table 10. Glyphosate: Thyroid C-Cell Tumors in Female Sprague Dawley Rats 
Cochran-Armitage Trend & Fisher’s Exact Test 

(MRID No. 41643801) 
Tumor Type 0 ppm 2000 ppm 8000 ppm 20000 ppm 
Adenomas 

(%) 
P= 

2/57a 
(4) 

0.031* 

2/60 
(7) 

0.671 

6/59b 
(10) 

0.147 

6/55 
(11) 

0.124 

Carcinomas 
(%) 
P= 

0/57 
(0) 

0.445 

0/60 
(0) 

1.000 

1/59c 
(2) 

0.509 

0/55 
(0) 

1.000 

Adenoma/Carcinoma 
(%) 
p= 

2/57 
(4) 

0.033* 

2/60 
(3) 

0.671 

7/59 
(12) 

0.090 

6/55 
(11) 

0.124 
a. Number of tumor-bearing animals/Number of animals examined, excluding those that died or were sacrificed 

prior to study week 55. 
b. First adenoma observed at week 72 in the controls 
c. First carcinoma observed at week 93 in the 8000 ppm group. 

 
Table 11. Historical Control Data – Thyroid C-cell Tumors in Sprague-Dawley 

Rats (MRID No. 41728701) 
Tumor Type Males Females 
Adenomas 1.8 – 10.6% 3.3 – 10.0% 
Carcinomas 0.0 – 5.2% 0.0 – 2.9% 

 
The CPRC concluded that the thyroid tumors in either sex are not treatment-related since: 
1) the increased incidences exhibited no statistically significant trend or pairwise 
comparisons with the controls in males; 2) in females, there was a trend but no pairwise 
significance; 3) there was no progression from adenomas to carcinomas; and 4) there was no 
dose-related increase in severity of grade or incidence of hyperplasia in males or females. 
The CARC agreed with the CPRC conclusion and rationale and noted other rat studies which 
showed no effect on thyroid C-cell tumors. 

 
c. Non-Neoplastic Lesions 

 There were no treatment-related precursor lesions at any dose level. 
 

d. Adequacy of the Dosing for Assessment of Carcinogenicity 
Dosing was considered to be adequate to assess carcinogenicity since the highest dose 
tested was near or beyond the limit dose (1000 mg/kg/day). 
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3. Atkinson, C., Strutt, A., Henderson, W., et al. (1993). 104-Week chronic feeding/ 
oncogenicity study in rats with 52-week interim kill. Inveresk Research International 
(IRI), Tranent, Scotland. Study No. 438623; IRI Report No. 7867. April 7, 1993. 
MRID No. 49631701. Unpublished. 
  

a. Experimental Design 
 
In a combined chronic toxicity/carcinogenicity study, glyphosate (98.9% pure) was 
administered to 50 male and female Sprague-Dawley rats/sex/dose in the diet at 0, 10, 100, 
300, and 1000 mg/kg/day for 104 weeks. An interim sacrifice was conducted on 15 
rats/sex/dose after 52 weeks of treatment. 
 

b. Survival Analysis 
 

No adverse effects on survival were seen in either sex across the doses tested 
 

c. Discussion of Tumor Data 
 

There were no treatment-related increases in the occurrence of any tumor type in this study. 
 

d. Non-Neoplastic Lesions 
  
There were no treatment-related non-neoplastic lesions in this study.  
 

e. Adequacy of the Dosing for Assessment of Carcinogenicity 

Dosing was considered to be adequate to assess carcinogenicity since the highest dose 
tested was the limit dose (1000 mg/kg/day) and at this dose increased salivary gland weight 
accompanied by cellular alterations in the mandibular and/or parotid glands occurred in 
both males and females. 
 

 
4. Brammer. (2001). Glyphosate Acid: Two Year Dietary Toxicity and Oncogenicity 

Study in Rats. Central Toxicology Laboratory, Alderley Park Macclesfield, Cheshire, 
UK: Syngenta. (MRID No. 49704601). 
 

a. Experimental Design 
 

In a combined chronic toxicity study, glyphosate acid (97.6% pure) was administered to 
groups of Wistar rats in the diet. Groups of 52 male and 52 female rats received diets 
containing 0, 2,000, 6,000, and 20,000 ppm glyphosate for 24 months. The achieved doses 
were 0, 121, 361 or 1214 mg/kg/day in males and 0, 145, 437 or 1498 mg/kg/day in 
females, respectively. Three satellite groups of 12 rats/sex/group were also included for 
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interim sacrifice at 12 months of treatment. Parameters evaluated included clinical signs, 
body weight, food consumption, hematology, clinical chemistry, and urinalysis, as well as 
organ weights, necropsy and histopathological examination.  
 

b. Survival Analysis 
 

No adverse effects on survival were seen in either sex across the doses tested 
 

c. Discussion of Tumor Data 

As shown in Table 12, there was an increase in the incidence of hepatocellular adenomas in 
male rats at the high dose when compared to controls. This increase was not considered to 
be treatment-related due to 1) absence of dose-response relationship; 2) lack of progression 
to malignancy; 3) no evidence of pre-neoplastic lesions; 4) the incidences were within the 
range (0–11.5%) of historical controls for this strain (Wistar) of rats in 26 studies 
conducted during the relevant time period (1984–2003) at the testing laboratory; and 5) the 
0% incidence in concurrent controls is lower than the average background incidence for 
liver adenomas in male Wistar rats. 

Table 12. Liver Adenomas in Male Wistar Rats 
Fisher’s Exact Test and Exact Trend Test Results 

 0 2000 6000 20000 
Adenomas 

(%) 
P =  

0/52a 
(0) 

0.00804** 

2/52 
(4) 

0.24757 

0/52 
(0) 

1.00000 

5/52 
(10) 

0.02826* 
a =Number of tumor-bearing animals/Number of animals examined. 

In addition, statistically higher survival (P=0.02) was observed in males at 20,000 ppm at 
the end of 104 weeks relative to controls, and an overall trend for improved survival was 
observed in treated males (P=0.03). The inter-current (early) deaths were 37/52, 36/52, 
35/52, and 26/52 for the control, low, mid and high dose groups, respectively. The terminal 
deaths were 16/52, 17/52, 18/52, and 26/52 for the control, low, mid and high dose groups, 
respectively. This survival bias in the high dose group could easily explain a modestly 
higher incidence of an age-related background tumor like liver adenoma (and fits with lack 
of associated lesions). In the 1990 study in Sprague-Dawley rats (MRID No. 41643801) 
there was also a weak but significant trend test for liver adenomas in males (P=0.02, no 
pairwise); however, in that study adenomas in all treatment groups were still within the 
historical control and the CPRC concluded that this effect was not treatment-related, as 
discussed above. The lack of increased liver tumor incidence in the other rat studies 
provide additional evidence for lack of an actual carcinogenic response in the liver. 
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d. Non-Neoplastic Lesions 
 
There were no treatment-related non-neoplastic lesions in any organs of either sex at any 
dose level tested.   
 

e. Adequacy of Dosing for Assessment of Carcinogenicity 
 

The highest dose tested in both sexes (1214 mg/kg/day in males and 1498 mg/kg/day in 
females) exceeded the limit dose (1000 mg/kg/day). Treatment-related findings at these 
doses were observed in the liver and kidney, notably renal papillary necrosis, prostatitis, 
periodontal inflammation, urinary acidosis, hematuria and slight increases in the incidence 
of proliferative cholangitis and hepatitis.  
 

 
5. Feinchemie Schwebda. (1996). Combined Chronic Toxicity and Carcinogenicity Study 

with Glyphosate Technical in Wistar Rats. Bangalore, India: Rallis India, Ltd. (Cited 
in Greim et al., 2015). 

 
a.  Experimental Design 

 
In a combined chronic/carcinogenicity study, glyphosate (96.0-96.8% pure) was 
administered to groups of Wistar rats in the diet. Groups of 50 rats/sex/group received diets 
containing 0, 100, 1000, and 10000 ppm glyphosate for 24 months. The average achieved 
doses were 0, 7.4, 73.9, and 740.6 mg/kg/day. Parameters evaluated included clinical signs, 
body weights, food consumption, hematology, clinical chemistry, and urinalysis, organ 
weights, gross necropsy, and histopathological examination. 
 

b. Survival Analysis 
 

No adverse effects on survival were observed in either sex across the doses tested. 
 

c. Discussion of Tumor Data 
 

There were no statistically significant increases in any tumor type in this study. Details are 
provide by Greim et al., 2015 can be found online at 
http://informahealthcare.com/doi/abs/10.3109/10408444.2014.1003423 

 
d. Non-Neoplastic Lesions 

 
 There were no non-neoplastic lesions at any dose level in either sex.   
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e. Adequacy of Dosing for Assessment of Carcinogenicity 
 
The doses tested were determined to be adequate in both sexes since the highest dose tested 
(741 mg/kg/day) approached the limit dose (1000 mg/kg/day). 
 

 
6. Arysta Life Sciences. (1997a). HR-001: 24-Month Oral Chronic Toxicity and 

Oncogenicity Study in Rats. Kodaira-shi, Tokyo, Japan: The Institute of 
Environmental Toxicology (Cited in Greim et al., 2015). 

 
a. Experimental Design 

In a combined chronic/carcinogenicity study, glyphosate (94.6–97.6% pure) was 
administered to groups of Sprague-Dawley rats in the diet. Groups of 50 rats/sex/group 
received diets containing 0, 3000, 10000, or 30000 ppm glyphosate for 24 months. The 
achieved doses were 0, 104, 354 or 1127 mg/kg/day in males and 0, 115, 393, or 1247 
mg/kg/day in females, respectively. Parameters evaluated included clinical signs, body 
weight, food consumption, hematology, clinical chemistry, and urinalysis, organ weights, 
gross necropsy and histopathological examination.  
 

b. Survival Analysis 
 
No adverse effects on survival were observed in either sex across the doses tested. 
 

c. Discussion of Tumor Data 
There were no statistically significant increases in any tumor type in this study. Details are 
provide by Greim et al., 2015 can be found online at 
http://informahealthcare.com/doi/abs/10.3109/10408444.2014.1003423 
 

d. Non-Neoplastic Lesions 
  
 There were no treatment-related non-neoplastic lesions in this study. 

 
e. Adequacy of Dosing for Assessment of Carcinogenicity 

 
The highest dose 10,000 ppm (1127 mg/kg/day in males and 1247 mg/kg/day in females) 
exceed the limit dose (1000 mg/kg/day) and there were increased cecum weights, 
distension of the cecum, loose stool, follicular hyperkeratosis and/or folliculitis/follicular 
abscess of the skin, and decreased body weights. 
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7. Nufarm. (2009a). Glyphosate Technical: Dietary Combined Chronic Toxicity/ 

Carcinogenicity in the Rat. Shardlow, Derbyshire, UK: Harlan Laboratories Ltd. 
(Cited in Greim et al., 2015). 
 

a. Experimental Design 
 
In a combined chronic toxicity study, glyphosate (95.7% pure) was administered to groups 
of Wistar rats in the diet. Groups of 51 rats/sex/group received diets containing 0, 1500, 
5000, and 15,000 ppm glyphosate for 24 months. To ensure that a received limit dose of 
1000 mg/kg/day was achieved, the highest dose level was progressively increased to 24000 
ppm. The achieved doses were 0, 86, 285 or 1077 mg/kg/day in males and 0, 105, 349 or 
1382 mg/kg/day, in females. Parameters evaluated included clinical signs, body weight, 
food consumption, hematology, clinical chemistry, and urinalysis, as well as organ weights, 
necropsy and histopathological examination.  
 

b. Survival Analysis 
 

No adverse effects on survival were seen in either sex across the doses tested. 
 

c. Discussion of Tumor Data 
 

There were no statistically significant increases in any tumor type in this study. Details are 
provide by Greim et al., 2015 can be found online at 
http://informahealthcare.com/doi/abs/10.3109/10408444.2014.1003423 
 

d. Non-Neoplastic Lesions 
  

There were no treatment-related non-neoplastic lesions in either sex at any dose level.   
 

e. Adequacy of Dosing for Assessment of Carcinogenicity 
 

The highest doses 1077 mg/kg/day in males and 1382 mg/kg/day in females exceed the 
limit dose (1000 mg/kg/day).  
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B. Carcinogenicity Studies in Mice 
 

1. Knezevich, A.L and Hogan, G. K. (1983). A chronic feeding study of glyphosate in 
mice. Unpublished report prepared by Bio/Dynamic Inc., dated July 21, 1983. Report 
No. 77-2011. EPA Accession No. 251007 – 251009, and 251014. 

 
a. Experimental Design 
 

In a carcinogenicity study, groups of 50 male and female CD-1 mice received glyphosate 
(99.78%, pure) at dietary levels of 0, 1000, 5000, or 30,000 ppm for two years. These doses 
were equivalent to 0, 161, 835, 4945 mg/kg bw/day for males and 0, 195, 968, and 6069 
mg/kg bw/day for females) for 24 months. Parameters evaluated included clinical signs, 
body weight, food consumption, organ weights, and histopathological examination. 
 

b. Discussion of Tumor Data 
  

The incidences of renal tubule adenomas were as follows: 0/49 in the controls; 0/49 at the 
low-dose; 1/50 at the mid-dose; and 3/50 at the high dose (TXR No. 0004370). 
 
In 1985, the Registrant directed a re-evaluation of the original renal section by a consulting 
pathologist (Dr. Marvin Kuschner). This evaluation identified a small renal tubule adenoma 
in one control male mouse (animal number 1028) which was not diagnosed as such in the 
original pathology report (TXR No. 0004855). 
 
In 1986, at the request of the agency, additional renal sections (3 sections/kidney/mouse 
spaced at 150 micron intervals) were evaluated in all control and all glyphosate-treated 
male mice in order to determine if additional tumors were present. The additional 
pathological and statistical evaluations concluded that the renal tumors in male mice were 
not compound-related (TXR No. 0005590). 
 
At the request of the agency, the Pathology Work Group (PWG) examined all sections of 
the kidneys including the additional renal sections. The renal tubular-cell lesions diagnosed 
by the PWG are presented below in Table 13. The PWG noted that because differentiation 
between tubular-cell adenoma and tubular-cell carcinoma is not always clearly apparent 
and because both lesions are derived from the same cell type, it appropriate to combine the 
incidences for purposes of evaluation of statistical analysis. Statistical analyses are 
presented in Table 14. The PWG unanimously concluded that these lesions are not 
compound-related based on the following considerations: 1) renal tubular cell tumors are 
spontaneous lesions for which there is a paucity of historical control data for this mouse 
stock; 2) there was no statistical significance in a pairwise comparison of treated groups 
with the controls and there was no evidence of a significant linear trend; 3) multiple renal 
tumors were not found in any animal; and 4) compound-related nephrotoxic lesions, 
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including pre-neoplastic changes, were not present in male mice in this study (TXR No. 
0005590). 
 

 Table 13. Glyphosate: Kidney Tumor in Male CD-1 Mice — PWG 
Dose/Tumor Type  Control 1000 ppm 5000 ppm 30,000 ppm 

0 mg/kg/day 161 mg/kg/day 835 mg/kg/day 4945 mg/kg/day 
Tubular-cell adenoma 1/49 0/50 0/50 1/50 

Tubular-cell carcinoma 0 0/50 1/50 2/50 
Combined incidence 1/49 (2%) 0/50 (0%) 1/50 (2%) 3/50 (6%) 

 
 Statistical analysis of the male mouse renal tumors diagnosed by the PWG are presented below 

in Table 14. 
  

Table 14. Kidney Tumors in Male CD-1 Mice — PWG 
Cochran-Armitage Trend & Fisher’s Exact Test (MRID 00130406)   

Tumor Type 0 mg/kg/day 161 mg/kg/day 835 mg/kg/day 4945 mg/kg/day 
Adenomas 

(%) 
P = 

1/49 
(2) 

0.4422 

0/49 
(0) 

1.0000 

0/50 
(0) 

1.00000 

1/45 
(2) 

0.7576 
Carcinomas 

(%) 
P = 

0/49 
(0) 

0.0635 

0/49 
(0) 

1.0000 

1/50 
(2) 

0.5051 

2/50 
(4) 

0.2525 
Combined 

(%) 
P = 

1/49 
(2) 

0.0648 

0/49 
(0) 

1.0000 

1/50 
(2) 

0.7576 

3/50 
(6) 

0.3163 

 
Historical control data from the testing laboratory (Bio-dynamics) during the glyphosate-
study period (1976-1982) are presented in Table 15.    
 

Table 15. Historical Control Data- Kidney tumors in CD-1 Mice — Bi/dynamics Inc.
Study I.D A B C D E F G 
Study Period 6/78 - 

7/80 
12/77- 
4/80 

12/77- 
3/80 

10/78- 
4/81 

11/78- 
4/81 

11/77- 
4/80 

10/77-4/80 

No. Examined 57 54 61 51 53 59 60 60 60 60 60 60 60 60 
Tubular Adenoma  1 0 0 0 0 0 0 0 2 0 0 0 0 

 
Historical control data from 14 studies conducted between 1977 and 1981 at the testing 
laboratory indicated that the mouse renal tumors ranged from 0 to 3.3% and the incidence 
in the current study (3/50; 6%) exceeded the upper limit of the historical control range 
(TXR No. 0007252). 
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The CPRC determined that glyphosate produced an equivocal carcinogenic response in 
male mice characterized by an increased incidence of renal tubular neoplasms. The 
biological significance of the findings was questionable because of: a) lack of significance 
in pairwise comparison with concurrent controls for adenomas, carcinomas and the 
combined tumors; b) there was no concurrent increase in non-neoplastic renal tubular 
lesions in male mice (e.g. tubular necrosis/regeneration, hyperplasia, hypertrophy, etc.), 
c) the examination of multiple sections of kidneys from all groups resulted in no additional 
neoplasms; this fact is particularly important since not only were the original sections 
closely scrutinized by more than one pathologist, but additional sections as well, 
d) increased incidence in high dose group was very small compared to control considering 
the very high concentration which produced highly significant reduction in body weight 
gain in males; e) although the incidences exceeded the historical control, this finding did 
not override the lack of statistical significance of comparison to the concurrent controls. 
Furthermore, the increased incidence of chronic interstitial nephritis in males is not relevant 
to the tubular neoplasms. There was actually a decrease in renal tubular epithelial changes 
(basophilia and hyperplasia) in males, and although there was a dose-related increase in 
these changes in female mice, no tubular neoplasms were observed in females. Overall, the 
Peer Review Committee did not consider the renal tumors to be treatment-related. The 
CARC reaffirmed the CPRC conclusion and rationale. Also, the lack of increased renal 
tumors in the other mouse studies in the same strain provides additional evidence for lack 
of an actual carcinogenic response in the kidneys. 
 

c. Non-Neoplastic Lesions 
 

The incidence of centrilobular hepatocyte hypertrophy was slightly but not significantly 
increased in high-dose male mice at terminal sacrifice if all mice were included in the 
analyses. Centrilobular hepatocyte necrosis was significantly (P≤0.01) increased in high-
dose male mice (10/50; 20%) compared to controls (2/49; 4%). No significant increases in 
centrilobular hepatocyte hypertrophy or necrosis were observed in treated female mice.  
There was a dose-dependent increase in the proximal tubular epithelial basophilia in female 
mice; the incidences were: 0/50 (0%) in the controls, 2/50 (4%) at the low dose, 4/50 (8%) 
at the mid dose, and 9/50 (18%) at the high dose (P≤ 0.01). All other tissue alterations 
occurred sporadically and were found with approximately equal frequency and severity in 
contro1 and treated animals. These were considered unrelated to glyphosate treatment. 
 

d. Adequacy of the Dosing for Assessment of Carcinogenicity 
 

The high dose tested in males (4945 mg/kg/day) and females (6069 mg/kg/day) was 
approximately 4 to 6-fold higher than the limit dose (1000 mg/kg/day), which produced 
highly significant reduction in body weights in both sexes. Therefore, the doses tested were 
determined to be adequate to assess the carcinogenic potential of glyphosate in this study. 
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2. Atkinson, C., Martin, T., Hudson, P., and Robb, D. (1993). Glyphosate: 104 week 

dietary carcinogenicity study in mice. Inveresk Research International, Tranent, 
EH33 2NE, Scotland. IRI Project No. 438618. April 7, 1993. MRID 49631702. 

 
a. Experimental Design 

 
In a carcinogenicity study, glyphosate (97.5 – 100.2% pure) was administered to groups of 
50 CD-1 mice/sex/dose in the diet at doses of 0, 100, 300, or 1000 mg/kg/day for 104 
weeks. No interim sacrifices were performed. Parameters evaluated included clinical signs, 
body weight, food consumption, organ weights, necropsy and histopathological 
examination. 
 

b. Discussion of Tumor Data 
 

As shown in Table 16, hemangiosarcomas were found in 4/45 (9%) high-dose male mice 
compared to none in the controls. In the treated mice at the high dose, one had the tumors 
present in the liver and spleen, one had the tumor present in the liver only, one had the 
tumors present in the liver, spleen, and prostate, and one had the tumor present in the 
spleen only. No hemangiosarcomas were found in the control or low- and mid-dose mice. 

 
Table 16. Hemangiosarcomas in Male CD-1 Mice 
Fisher’s Exact Test and Exact Trend Test Results 

Dose (mg/kg/day) 0 100 300 1000 
Hemangiosarcomas 

(%) 
P =  

0/47a 
(0) 

0.00296** 

0/46 
(0) 

1.00000 

0/50 
(0) 

1.00000 

4/45 
(9) 

0.05332 
a= Number of tumor bearing animals/Number of animals examined, excluding those that died before week 52. 

 Note: ** Significance of trend (P<0.01) denoted at control. 
  

The increase in hemangiosarcomas in male mice was not considered to be treatment-related 
due to 1) tumors seen only at the limit dose; 2) absence of statistical significance in the 
pairwise analysis; 3) the incidences was near or the same as the upper limit (0–8%) for the 
performing laboratory; 4) hemangiosarcomas were not seen in male mice in the other three 
studies when tested at comparable doses (946–1467 mg/kg/day) or at considerably higher 
doses (4348–5874 mg/kg/day) in this strain of mouse; 6) the considerable inter-group 
variability in the number of female mice with this tumor (0, 2 , 0 and 1 in the control, low-, 
mid- and high-dose groups, respectively); 7) Hemangiosarcomas are commonly observed 
in mice as both spontaneous and treatment-related tumors arising from endothelial cells; 
8) hemangiosarcomas appear in both sexes but are generally more common in males 
(CD-1); 9) As vascular tumors, they can occur at different sites but liver and spleen tend to 
be the most common sites in male mice. 
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c. Non-Neoplastic Lesions 
 

 No treatment-related non-neoplastic lesions were seen. 
 

d. Adequacy of the Dosing for Assessment of Carcinogenicity 
 
 The highest dose tested was the limit dose (1000 mg/kg/day). 

 
3. Arysta Life Sciences. (1997b). HR-001: 18-Month Oncogenicity Study in Mice. 

Kodaira-shi, Tokyo, Japan: The Institute of Environmental Toxicology (Cited in 
Greim et al., 2015). 
 

a. Experimental Design 
 
In a carcinogenicity study, groups of ICR-CD-1 mice (50/sex/group received diets 
containing glyphosate (94.6–97.6% pure) at 0, 1600, 8000 or 40,000 ppm for 18 months.  
The achieved doses were 0, 165, 838 or 4348 mg/kg/day in males and 0, 153, 787 or 4116 
mg/kg/day in females, respectively. Parameters evaluated included clinical signs, body 
weight, food consumption, hematology, clinical chemistry, and urinalysis, organ weights, 
gross necropsy and histopathological examination. 
 

b. Survival Analysis 
 
No adverse effects on survival were observed in either sex across the doses tested. 
 

c. Discussion of Tumor Data 
 

There were no statistically significant increases in any tumor type in this study. Details 
provided by Greim et al. (2015) can be found online at 
http://informahealthcare.com/doi/abs/10.3109/10408444.2014.1003423 
 

d. Non-Neoplastic Lesions 
  
 There were no treatment-related non-neoplastic lesions in this study. 
  

e. Adequacy of Dosing for Assessment of Carcinogenicity 
 

The highest dose tested in both sexes exceeded (4-fold) the limit dose (1000 mg/kg/day). 
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4. Nufarm. (2009b). Glyphosate Technical: Dietary Carcinogenicity Study in the Mouse. 
Derbyshire, UK: Harlan Laboratories Ltd. (Cited in Greim et al., 2015). 
 

a. Experimental Design 
 

In another feeding study, CD-1 mice (50/sex/dose) received glyphosate (94.6–97.6%, pure) 
at 0, 500, 1500, or 5000 ppm for 18 months. The calculated test substance intake was 0, 85, 
267 or 946 mg/kg/day. Parameters evaluated included clinical signs, body weight, food 
consumption, organ weights, gross necropsy and histopathological examination.  
 

b. Discussion of Tumor Data 
 

In male mice at the high dose (5000 ppm) there were increases in the incidences of 
adenocarcinomas of the lung and malignant lymphomas as shown in Tables 17. For the 
lung adenocarcinomas, the increases did not reach statistically significant pairwise 
differences, although the trend was significant. For the malignant lymphomas there was a 
trend and pairwise significance. Details provided by Greim et al. (2015) can be found 
online at http://informahealthcare.com/doi/abs/10.3109/10408444.2014.1003423 
 

Table 17. Lung Adenocarcinomas and Malignant Lymphomas in Male CD-1 
Mice (Greim et al., 2015) 

Fisher’s Exact Test and Exact Trend Test Results 
Dose (ppm) 0 500 1500 5000 

Lung Adenocarcinoma 
(%) 
P =  

5/51a 
(10) 

0.02906** 

5/51 
(10) 

0.62953 

7/51 
(14) 

0.37996 

11/51 
(22) 

0.08609 

Malignant Lymphoma 
(%) 
P =  

0/51 
(0) 

0.006633** 

1/51 
(2) 

0.50000 

2/51 
(4) 

0.24752 

5/51 
(10) 

0.02820* 

a= Number of tumor bearing animals/Number of animals examined. 
 Note: ** Significance of trend (P<0.01) denoted at control. 
  

The increase in lung adenocarcinomas was not considered to be treatment-related due to: 
1) absence of statistical significance in the pairwise analysis; 2) the incidences in all 
treatment groups including the controls were within the historical control range (1.43–26%) 
for the performing laboratory; and 3) lung tumors were not seen in the other three studies 
when tested at doses ranging from 814 to 4945 mg/kg/day for up to two years. 
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Historical control data and results from the 5 studies can be used to put this finding into 
perspective. The malignant lymphomas were not considered to be treatment-related since 
the 0% incidence of this lesion in the concurrent control for male mice was lower than the 
historical control mean (4.5%) and range (1.5–21.7%) in this strain and age of mice (Gikins 
and Clifford, 2005; Son and Gopinath, 2004). Therefore, the apparent statistical 
significance of the pairwise comparisons of the high dose male groups with the concurrent 
control might have been attributable to this factor and not to actual carcinogenic response. 
In addition, malignant lymphomas were not seen in the other three studies in this strain of 
mice when tested at doses ranging from 814 to 4945 mg/kg/day for up to two years. 
 

c. Non-Neoplastic Lesions 
 
 There were no treatment-related non-neoplastic lesions in this study. 

 
d. Adequacy of the Dosing for Assessment of Carcinogenicity 

 
 The highest dose (947 mg/kg/day) tested approached the limit dose (1000 mg/kg/day). 
  

IV. TOXICOLOGY 
 

A. Metabolism 
 
Single or repeated doses of radiolabeled 14C-glyphosate were administered orally to male and 
female Sprague-Dawley rats. Following a single oral dose of, 14C-glyphosate, 30 to 36% of the 
dose was absorbed and less than 0.27% of the dose was eliminated as CO2. 97.5% of the 
administered dose was excreted in the urine and feces as the parent compound, glyphosate. Amino 
methyl phosphonic acid (AMPA) was the only metabolite found in urine (0.2–0.3% of the 
administered dose) and feces (0.2–0.4% of the administered dose). Less than 1.0% of the absorbed 
dose remained in tissues and organs, primarily in bone tissue. Repeated dosing at 10 mg/kg did not 
significantly change the metabolism, distribution or excretion of glyphosate. 
 
In a second study, male and female Sprague-Dawley rats received single intraperitoneal injections 
of radiolabeled 14C-glyphosate at 1150 mg/kg. Blood samples were collected 0.25, 0.50, 1, 2, 4, 6 
and 10 hours after injection. Femoral bone marrow samples were collected from one third of the 
male and female rats sacrificed at 0.5, 4, or 10 hours after injection. Thirty minutes after injection 
of glyphosate, the concentration of radioactivity in the bone marrow of male and female rats was 
equivalent to 0.0044% and 0.0072%, respectively, of the administered dose. Assuming first order 
kinetics, the decrease in radioactivity in bone marrow occurred with a half-life of 7.6 and 4.2 hours 
for males and females, respectively. Similarly, the half-lives of the radioactivity in plasma were 
approximately 1 hour for both sexes. These findings indicate that very little glyphosate reaches 
bone marrow, that it is rapidly eliminated from bone marrow, and that it is even more rapidly 
eliminated from plasma. 
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B. Mutagenicity 
 

In 1991, the Carcinogenicity Peer Review Committee concluded that there was no evidence of 
genotoxicity for glyphosate based on negative findings in submitted guideline studies for the 
bacterial reverse mutation test (MRID 00078620), in vitro mammalian cell gene mutation test in 
CHO cells (MRID 00132681), in vivo mammalian bone marrow chromosomal aberration test 
(MRID 00132683) and a “rec assay” used to detect DNA-damaging agents in Bacillus subtilis 
(MRID 00078619) (TXR 0008898).  
 
Glyphosate has also been evaluated for its genotoxic potential in other regulatory and published 
literature studies. Extensive reviews of the available genotoxicity studies for glyphosate and 
glyphosate products were conducted by Williams et al. (2000) and by Kier and Kirkland (2013). 
IARC also conducted a review of the publically available genetic toxicity data for glyphosate and 
glyphosate-based formulations (IARC, 2015). 
 
Williams et al., (2000) concluded that “glyphosate is neither mutagenic nor clastogenic.” 
Similarly, Kier and Kirkland (2013) concluded a “lack of genotoxic potential for both glyphosate 
and glyphosate based formulations (GBFs) in core gene mutation and chromosomal effect 
endpoints.” Kier and Kirkland (2013) also stated that “the observations of DNA-damage effects 
seems likely to be secondary to cytotoxic effects.” However, IARC (2015) concluded that “there 
is strong evidence that glyphosate causes genotoxicity.” It should be noted that the IARC’s 
conclusion was based not only on studies conducted with the active ingredient but also on studies 
conducted with the formulation products such as Roundup. Roundup is a combination of the 
active ingredient and other chemicals, including a surfactant (polyoxyethyleneamine) which 
enhances the spreading of spray droplets when contact foliage. Of note, the review article by Kier 
and Kirkland (2013) and supplemental information provided on the publisher’s website were not 
considered in the IARC evaluation. 
 
In this assessment, the CARC considered a total of 54 studies including those submitted to the 
agency under 40 CFR Part 158 as well as the studies presented in the review articles by Williams 
et al. (2000), Kier and Kirkland (2013), and the IARC monograph (2015). Consistent with OPP’s 
Guidance for Considering and Using Open Literature Toxicity Studies to Support Human Health 
Risk Assessment (http://www.epa.gov/pesticides/science/lit-studies.pdf), literature studies 
discussed in the reviews such as IARC that did not meet the Klimisch criteria for reliability (e.g. 
lack of adequate glyphosate purity information for the test material) were not considered by the 
CARC. The CARC determined the mutagenic potential of glyphosate in humans by conducting a 
weight-of-evidence evaluation of the results from the cited bacterial reversion (Ames) assays, in 
vitro mammalian gene mutation assays, in vitro and in vivo chromosomal aberration and 
micronucleus assays as well as other relevant assays evaluating DNA damage. 
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1. Bacterial reverse mutation assays 
 

As shown in Table 18, glyphosate was not mutagenic in any of the in vitro bacterial mutation 
assays using S. typhimurium or E. coli tester strains with or without microsomal S9 metabolic 
activation. These results are consistent with the negative findings in the previously reviewed EPA 
guideline (870.5100) bacterial reverse gene mutation study (MRID 00078620). 
  

 

1. Studies cited in Williams et al. (2000), Kier and Kirkland (2013), or IARC monograph. 
2. S. typhimurium strains (TA97, TA98, TA100, TA102, TA1535, TA1537, and/or TA1538) or E. coli strains (WP2P and WP2uvrA) 
3. Glyphosate acid 
4. Monoammonium glyphosate salt 

 

Table 18. Results from Bacterial Reverse Gene Mutation Assays1 

Author Cell/Strain2 Purity Highest test 
concentration 

Results 
–S9 

Results 
+S9 

Akanuma,M. 
(1995) 

TA98, TA100, TA1535, 
TA1537; WP2uvrA 95.7%3  5000 µg/plate Negative Negative 

Callander, R.D. 
(1996) 

TA98, TA100, TA1535, 
TA1537; WP2P and 
WP2uvrA 

95.6%3 5000 µg/plate Negative  Negative 

Flügge, C. 
(2010) 

TA98, TA100, TA102, 
TA1535, TA1537 76.1%4 100 µg/plate Negative Negative 

Flügge, C. 
(2010) 

TA98, TA100, TA102, 
TA1535, TA1537 96.4% 3160 µg/plate Negative Negative 

Flügge, C. 
(2009) 

TA98, TA100, TA102, 
TA1535, TA1537 98.8% 3160 µg/plate Negative Negative 

Jensen, J.C.  
(1991) 

TA98, TA100, TA1535, 
TA1537 98.6% 2500 µg /plate w/o S9; 

5000 µg /plate w/ S9 Negative Negative 

Li and Long 
(1988) 

TA98, TA100, TA1535, 
TA1537, TA1538; 98% 5000 µg/plate Negative Negative 

NTP 
(1992) TA97, TA100, TA1535 98% 10,000 µg /plate Negative Negative 

Schreib, G. 
(2010) 

TA98, TA100, TA1535, 
TA1537; WP2uvrA 96% 5000 µg/plate Negative Negative 

Shirasu et al. 
(1978) 

TA98, TA100, TA1535, 
TA1537, TA1538 and 
WP2uvrA  

98.4% 5000 µg/plate Negative Negative 

Sokolowski, A. 
(2007c) 

TA98, TA100, TA1535, 
TA1537; WP2uvrA 95.0% 5000 µg/plate Negative Negative 

Sokolowski, A. 
(2007a) 

TA98, TA100, TA1535, 
TA1537; WP2uvrA 95.1% 5000 µg/plate Negative Negative 

Sokolowski, A. 
(2009b) 

TA98, TA100, TA1535, 
TA1537;WP2P and 
WP2uvrA 

96.3% 5000 µg/plate Negative Negative 

Sokolowski, A. 
(2009a) 

TA98, TA100, TA1535, 
TA1537; WP2uvrA 96.66% 5000 µg/plate Negative Negative 

Sokolowski, A. 
(2007b) 

TA98, TA100, TA1535, 
TA1537; WP2uvrA 97.7% 5000 µg/plate Negative Negative 

Suresh, T.P. 
(1993) 

TA98, TA100, TA1535, 
TA1537, TA1538 96.0% 1000 µg/plate Negative Negative 

Thompson, 
P.W. 
(1996) 

TA98, TA100, TA1535, 
TA1537; WP2uvrA 95.3% 5000 µg/plate Negative Negative 
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2. In vitro mammalian cell gene mutation assays 
 

Glyphosate did not induce forward mutations in mouse lymphomas cells or Chinese hamster ovary 
(CHO) cells in the presence or absence of metabolic (S9) activation (Table 19). 
  

Table 19. Results from mammalian gene mutation assays1. 
Author Assay Type Cell type Purity Highest conc. Result 

 -S9 
Result 
+S9 

Clay 
(1996) 

In vitro mammalian 
gene mutation 

L5178Y mouse 
lymphoma cells/ 
tk locus 

95.6% 1.0 mg/mL Negative Negative 

Jensen, J.C.  
(1991) 

In vitro mammalian 
gene mutation 

L5178Y mouse 
lymphoma cells/ 
tk locus 

98.6% 5.0 mg/mL Negative Negative 

Li and Long 
(1988) 

In vitro mammalian 
gene mutation 

CHO cells/ 
HGPRT locus 98% 22.5 mg/mL Negative Negative 

1. Studies cited in Williams’s et al. (2000), Kier and Kirkland (2013), or IARC monograph. 
 

3. In vitro chromosomal aberration assays 
 
Lioi et al. (1998a, 1998b) reported positive findings for chromosomal aberrations in human and 
bovine lymphocytes treated with glyphosate in vitro in the absence of S9 activity. As discussed in 
the Williams review, there is less confidence in the Lioi et al. results based on the use of an 
unusual 72-hour treatment protocol and the observation of reduced cell growth in glyphosate-
exposed cells (an indication of a toxic effect) which can affect the evaluation of the study. Lioi et 
al. also reported chromosomal damage in lymphocytes treated with other known non-genotoxic 
pesticides in this study at concentration ranges similar to where they reported effects for 
glyphosate. By contrast, when the tests were performed according to the OECD guideline, Van de 
Waart (1995) reported no significant increase in chromosomal aberrations in human lymphocytes 
treated with up to 0.56 mg/mL (-S9) and 0.33 mg/mL (+S9) glyphosate, which are concentrations 
3 orders of magnitude higher than those at which Lioi et al. reported aberrations. Glyphosate was 
negative in two other in vitro chromosomal aberrations studies using human lymphocytes (Fox, 
1998; Manas et al. 2009) and did not induce chromosomal aberrations in Chinese hamster lung 
cells (Matsumoto, 1995; Wright, 1996). A summary of the findings is presented in Table 20. 
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Table 20. Results from in vitro chromosomal aberration assays1. 
Authors Assay  Cell type Purity Highest test 

concentration 
Result 
-S9 

Result 
+S9 

Van de Waart 
(1995) 

Chromosomal 
Aberration 

Human peripheral 
lymphocytes  >98% 

0.56 mg/mL 
with S9; 0.33 
mg/mL w/o S9 

Negative Negative 

Fox, V. 
(1998) 

Chromosome 
Aberration  

Human peripheral 
lymphocytes 95.6%2  1250 ug/mL Negative Negative 

Lioi et al. 
(1998a) 

Chromosomal 
Aberration 

Human peripheral 
lymphocytes >98% 1.4 mg/L Positive Not 

Tested 
Manas et al. 
(2009) 

Chromosomal 
Aberration 

Human peripheral 
lymphocytes 96% 6 mM Negative Not 

Tested 
Lioi et al. 
(1998b) 

Chromosomal 
Aberration 

Bovine peripheral 
lymphocytes >98% 2.9 mg/L Positive Not 

Tested 
Matsumoto, K.  
(1995) 

Chromosomal 
Aberration 

Chinese Hamster 
Lung (CHL) cells 95.68%2 1000 ug/mL  Negative Negative 

Wright, N.P. 
(1996) 

Chromosomal 
Aberration 

Chinese Hamster 
Lung (CHL) cells 95.3% 1250 ug/mL Negative Negative 

1. Studies cited in Williams et al., (2000), Kier and Kirkland (2013), or IARC monograph. 
2. Glyphosate acid 

4. In vivo micronucleus and chromosomal aberration assays 
 

Numerous studies were evaluated to determine the potential for glyphosate to induce micronuclei 
in rodent bone marrow cells. Studies included both intraperitoneal (IP) and oral routes of 
glyphosate administration. In a literature study by Bolognesi et al. (1997), the authors reported an 
induction of micronuclei in male mice treated with up to 300 mg/kg (injected as two ½ doses). It is 
noted that this study included only 3 animals/dose, rather than the 5 animals/dose recommended in 
the agency’s test guideline (870.5395). In another literature study, Manas et al. (2009) reported an 
induction of micronuclei in BALB/C mice when tested up to 200 mg/kg glyphosate. However, 
there is some concern regarding how the micronuclei were scored in this study. As stated in the 
Kier and Kirkland review, Manas et al. (2009) reported their findings as an increase in 
micronucleated erythrocytes rather than polychromatic erythrocytes. Scoring all erythrocytes 
rather than immature polychromatic erythrocytes can impact the interpretation of the study as the 
effects cannot be solely attributed to treatment by the test article. Suresh et al. (1993) reported an 
increase in micronuclei in females only in Swiss albino mice treated with 5 mg/kg glyphosate; 
however, this occurred at a dose that is more than twice the limit dose for the agency’s guideline 
study. Although the above authors reported positive findings, a vast majority of the in vivo 
genotoxicity studies (including the previously reviewed guideline mammalian bone marrow 
chromosomal aberration test) were negative at doses similar to or higher than the studies discussed 
above, regardless of the dosing regimen or route of administration. Furthermore, glyphosate was 
also negative in two rodent dominant lethal tests. A summary of the findings are reported in 
Table 21. 
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Table 21. Results from in vivo genotoxicity assays1. 
Author Assay Type Species/strain Purity Highest 

conc. 
Results Comments 

Bolognesi et 
al. 
(1997) 

Micronucleus 
test 

Male mice (strain 
not provided) 

99.9% 300 mg/kg Positive  Two IP injections of 
½ dose; 3 mice/dose 

Durward, R. 
(2006) 

Micronucleus 
test 

Young adult male 
and female albino 
Crl:CD‐
1TM(ICR)BR mice 

95.7% 600 mg/kg Negative  Single IP injection; 
Significant increase 
in % PCEs per 1000 
erythrocytes was 
observed in the 24-
hour; however not 
48‐hour at 600 mg/kg 

Flügge, C. 
(2009) 

Micronucleus 
test 

Male and female CD 
rats 

98.8% 2000 mg/kg Negative Single dose; oral 
gavage 

Fox and 
Mackay 
(1996) 

Micronucleus 
test 

Male and female 
CD-1 BR mice 

95.6%2 5000 mg/kg Negative  Single dose; oral 
gavage 

Honavar, N. 
(2005) 

Micronucleus 
test 

Male and female 
NMRI mice 

97.73% 2000 mg/kg Negative  Single dose; oral 
gavage 

Honavar, N. 
(2008) 

Micronucleus 
test 

NMRI male mice 99.1% 2000 mg/kg Negative Single dose; oral 
gavage 

Jensen, J.C.  
(1991) 

Micronucleus 
test 

Young adult male 
and female NMRI 
SPF mice 

98.6% 5000 mg/kg Negative  Single dose; oral 
gavage 

Manas et al.  
(2009) 

Micronucleus  BALB/C mice 96% 200 mg/kg Positive Two IP doses, 1 day 
apart 

NTP 
(1992) 

Micronucleus 
test 

Male and female 
B6C3F1 mice 

99% 11,379 
mg/kg/day 

Negative Dietary admin., 13 
weeks 

Suresh, T.P. 
(1993) 

Micronucleus 
test 

Young Swiss albino 
male and female 
mice 

98.6% 5000 mg/kg Males: 
Negative 
Females:  
Positive   

Two doses 1 day 
apart; oral gavage 

Suresh, T.P. 
(1994) 

Mouse Bone 
Marrow 
Chromosome 
Aberration 

Male and female 
Swiss albino mice 

96.8% 5000 mg/kg Negative Two doses, 24 hours 
apart; oral gavage 

Suresh, T.P. 
(1992) 

Rodent 
dominant 
lethal test 

Male and female 
Wistar rats 

96.8% 500 mg/kg 
(single dose); 
100 mg/kg (5 
daily doses) 

Negative  

Wrenn 
(1980) 

Rodent 
dominant 
lethal test 

Mouse; gavage 98.7% 2000 mg/kg Negative  

1. Studies cited in Williams et al., (2000), Kier and Kirkland (2013), or IARC monograph. 
2. Glyphosate acid 
3. IP= intraperitoneal injection  
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5. Other genotoxicity assays 
 

Inconsistent responses were reported in a number of assays designed to detect DNA damage, 
including sister chromatid exchange (SCE) assay, unscheduled DNA synthesis assay, and the 
comet assay (also known as the single cell electrophoresis assay). Positive responses in these 
assays do not necessarily indicate a chemical is DNA-reactive (i.e. mutagenic), but rather that 
DNA damage occurred under conditions of the assay. Glyphosate was also negative in two Rec- 
DNA repair tests in B. subtilis. The results of these genotoxicity studies are presented in Table 22. 

 
Table 22. Additional genotoxicity assays of glyphosate 
Authors Assay Type Cell Type Purity Highest test 

conc. 
Results 

Bolognesi et al. 
(1997) 

Sister chromatid 
exchange (SCE) 

Human peripheral blood 
(in vitro) 

99.9% 1000 ug/mL Positive 

Lioi et al.  
(1998a) 

SCE Human peripheral blood 
(in vitro) 

>98% 1.4 mg/L Equivocal 

Lioi et al. 
(1998b) 

SCE Bovine peripheral blood 
(in vitro) 

>98% 2.9 mg/L Equivocal 

Li and Long 
(1988) 

Unscheduled 
DNA synthesis 
(UDS) 

Rat hepatocytes (in vitro 
exposure) 

98% 0.125 mg/mL Negative  

Rossberger,(1994) UDS Primary rat hepatocytes 98% 111.69 mM Negative 
Bolognesi et al. 
(1997) 

DNA Damage 
/reactivity/UDS 

Mouse; IP administration 99.9% 300 mg/kg Equivocal 

Bolognesi et al. 
(1997) 

DNA 
Damage/reactivit
y/UDS 

Mouse; IP; alkaline 
solution of extracted 
DNA 

99.9% 300 mg/kg Positive 

Alvarez-Moya et al. 
(2014) 

Comet assay Human lymphocytes 96%2 700 µM Positive 

Lueken et al.  
(2004) 

Comet assay Human fibroblasts GM 
5757 

98.4% 75 mM Negative  

Manas et al.(2009) Comet assay Liver Hep-2 cells 96% 7.5 mM  Positive 
Mladinic et al.  
(2009) 

Comet assay Human lymphocytes 98% 580 ug/mL 
(toxic); 
approximatel
y 3.43 mM   

Positive 

Rossberger, S. 
(1994) 

DNA repair test  Male SD rat primary 
hepatocytes 

>98% 111.69 mM Negative 

Akanuma, M. 
(1995)  

DNA repair test 
(Rec- assay) 

Bacillus subtilis M45 
rec-/ H17 rec+ 

95.68%2 240 ug/disk Negative 

Li and Long 
(1988) 

DNA repair test 
(Rec assay) 

B. subtilis H17, rec+; 
M45, rec- 

98% 2 mg/disk Negative 

1. Studies cited in Williams et al., (2000), Kier and Kirkland (2013), or IARC monograph. 
2. Glyphosate acid 
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6. Conclusions 
 

In summary, glyphosate was not mutagenic in bacteria or mammalian cells in vitro. Additionally, 
glyphosate did not induce chromosomal aberrations in vitro. Although some studies in the open 
literature reported positive findings for micronuclei induction in rodents, these findings were not 
replicated in the majority of the rodent micronuclei or chromosomal aberration studies considered 
in this assessment by the CARC. Some positive results were reported in SCE and comet assays in 
the open literature; however, there is no convincing evidence that the DNA damage is a direct 
effect of glyphosate exposure, but rather may be secondary to cytotoxicity or oxidative damage. 

   
C. Structure-Activity Relationship 

 
At present there are no structurally related pesticides registered by the agency which resemble 
glyphosate. Sulfosate, the trimethylsulfonium salt of glyphosate (also known as glyphosate-
trimesium) is a 1:1 molar salt of N-(phosphonomethyl) glycine anion (PMG) and the 
trimethylsulfonium cation (TMS). Sulfosate was evaluated for its carcinogenic potential following 
dietary administration to male and female mice at 0, 10, 1000 or 8000 ppm (equivalent to 0, 16, 
159 or 1341 mg/kg/day, respectively) for 18 months, and in male and female Sprague-Dawley rats 
at 0, 100, 500, or 1000 ppm (equivalent to 0, 5.4, 27 or 557 mg/kg/day, respectively) for two years. 
There was no evidence of carcinogenicity in either species. Sulfosate is classified as a Group E 
Chemical: “Not Likely to be Carcinogenic to Humans” based on the absence of carcinogenicity in 
mice and rats in two acceptable studies. Based on the available mutagenicity studies, there is no 
concern for mutagenicity (TXR Nos. 0006452 and 0011156). 
 

D. Subchronic and Chronic Toxicity Studies 
 

1. Subchronic Toxicity 
 

In a 90-day feeding study (MRID No. 00036803) CD-1 mice were fed diets containing 0, 250, 500 
or 2500 mg/kg/day of glyphosate for three months. Body weight gains of the high-dose males and 
females were about 24% and 18% lower, respectively, than those of the controls. Body weight 
gains of the low-dose and mid-dose groups were comparable to those of the controls. For systemic 
toxicity, the NOAEL is 500 mg/kg/day and the LOAEL is 2500 mg/kg/day, based on decreased 
body weight gain in both sexes. 
 
In a 90-day feeding study (MRID No. 40559401), Sprague-Dawley rats were fed diets containing 
0, 63, 317, and 1267 mg/kg/day of glyphosate, respectively in males and 0, 84, 404 and 1623 
mg/kg/day of glyphosate, respectively, in females. Treatment-related findings were: (1) increased 
serum phosphorus and potassium in all treated groups, males and females; (2) increased serum 
glucose in the mid-dose and high-dose males; (3) increased blood urea nitrogen (BUN) and serum 
alkaline phosphatase in the high-dose males; and (4) occurrence of pancreatic lesions in the high-
dose males (pancreas was not examined at the low-dose and mid-dose groups). Based on these 
findings, the systemic NOAEL is <1000 ppm (not determined definitively) for both sexes. 
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2. Chronic Toxicity 

 
(i) Rats 

 
A chronic feeding/carcinogenicity study (MRID No. 00093879) was conducted using male and 
female Sprague-Dawley rats which were fed diets containing 0, 30, 100, or 300 ppm of glyphosate 
for 26 months. These levels were equivalent to 0, 3, 10, and 34 mg of glyphosate/kg/day, 
respectively. There were no effects based on any of the parameters examined (toxic signs, 
mortality, body weights, food consumption, hematology, clinical chemistry, urinalysis, organ 
weights and organ/tissue pathology). Therefore, the NOAEL for systemic toxicity is 300 ppm 
(males: 31 mg/kg/day and females: 34 mg/kg/day). 
 
A second chronic feeding/carcinogenicity study (MRID No. 41643801) was conducted using male 
and female Sprague-Dawley rats which were fed diets containing 0, 2000, 8000, or 20,000 ppm of 
glyphosate for two years. These levels were equivalent to 0, 89, 362, or 940 mg/kg/day, 
respectively, for the males and 0, 113, 457, or 1183 mg/kg/day, respectively, for the females. 
Treatment-related effects observed only in the high-dose group included: (1) decreased body 
weight gain in females; and (2) increased incidence of cataracts and lens abnormalities, decreased 
urinary pH, increased absolute liver weight, and increased liver weight/brain weight ratio (relative 
liver weight) in males. No significant systemic effects were observed in the low-dose and mid-dose 
male and female groups. Therefore, the NOAEL for systemic toxicity is 8000 ppm 
(males: 362 mg/kg/day and females: 457 mg/kg/day) and the LOAEL is 20,000. 
 
In a combined chronic toxicity/carcinogenicity study (MRID No. 49631701), glyphosate 
(98.9% a.i.) was administered to 85 Sprague-Dawley rats/sex/dose in the diet for 104 weeks  ater 
0, 10, 100, 300, and 1000 mg/kg/day to both sexes over the course on the study. Designated for the 
toxicity portion of the study were 35 rats/sex/dose with the remainder designated for the 
oncogenicity portion of the study. There were no statistical differences between treated and control 
groups in survival rates. Pale feces were observed during weeks 16–104 in both sexes at the high 
dose and in females from the low-mid and high-mid dose levels. No treatment-related effect was 
observed in food consumption, hematology, ophthalmology, and gross pathology data. Males from 
the high-dose group had statistically lower mean body weight (P≤0.01) by 5% to 11% beginning 
Week 2 of the study until Week 104, and at termination was 10% lower (-14% weight gain). 
Females at the high dose had statistically lower body weight (P≤0.05) by 5% to 12% beginning 
Week 20 through Week 80 (with several exceptions), and at termination was 8% lower (-11% 
weight gain). Statistically increased ALP activities (+46% to +72%) were observed in males at the 
high dose throughout the study except for the 51 week interval when the mean value was 31% 
higher than control. Elevated ALP activities were observed in females at the high dose (+34% to 
+53%) throughout the study, and through most of the study at the high-mid dose by +20% to 
+67%, though not always statistically significant. Urinalysis data showed reduced pH (5.5–6) in 
males at the high dose throughout the study.  
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The absolute liver weight was decreased significantly in females at the high dose after 52 weeks, 
but after correcting for final body weight the difference was statistically significant at the three 
highest doses. The parotid salivary gland weight was increased significantly in males at the three 
highest doses (56–111%) after 52 weeks, but not after 104 weeks. The combined weight of the 
sublingual and submaxillary salivary glands was significantly increased by 13% (22% after 
correcting for body weight) at the high dose after 52 weeks. In females, the parotid gland was not 
affected but the sublingual and submaxillary combined weight was significantly higher by about 
15%. The changes in salivary gland weights were accompanied by increased incidence of mild to 
severe parotid salivary gland cell alterations and slight to moderate mandibular salivary gland cell 
alterations were observed in both sexes at the 52-week and 104-week intervals. The lesions were 
described as cells and/or acini that appeared larger and stained in a weakly basophilic manner 
without showing a tendency toward proliferative or degenerative changes over time. In males, the 
increased incidence and severity of lesions in the parotid gland were significant (P≤0.01) at 100, 
300, and 1000 mg/kg bw/day at 52 weeks, and significant at 300 and 1000 mg/kg bw/day at 104 
weeks. The increased incidence of lesions in the mandibular gland were significant at 300 and 
1000 mg/kg bw/day at 52 weeks and significant (P≤0.001) at 100, 300, and 1000 mg/kg bw/day at 
104 weeks. In females, the increased incidence of parotid lesions was significant at 300 and 1000 
mg/kg bw/day at 52 weeks, and significant at 100, 300, and 1000 mg/kg bw/day at 104 weeks. The 
increased incidence in the mandibular gland lesions was significant at the high dose at both 52 and 
104 weeks. The incidence and/or severity of kidney nephropathy decreased in males at 100, 300, 
and 1000 mg/kg bw/day at 52 weeks and at the high dose at 104 weeks. Urothelial hyperplasia 
significantly decreased in females from the high dose group at both the 52-week and 104-week 
intervals. The LOAEL in male and female Sprague-Dawley rats administered glyphosate for 104 
weeks in the diet was 100 mg/kg bw/day based on microscopic lesions in the parotid and 
mandibular salivary glands. The NOAEL was 10 mg/kg bw/day (MRID No. 49631701). 
 
In another chronic toxicity/carcinogenicity study (MRID No. 49704601), groups of 52 male and 52 
female Alpk:APSD (Wistar-derived) rats were fed diets containing glyphosate at 0, 2000, 6000, or 
20,000 ppm for two years. These doses were equivalent to 0, 121, 361 or 1214 mg/kg/day in males 
and 0, 145, 437, or 1498 mg/kg/day in females, respectively. Treatment-related findings were 
confined to the liver and kidneys at the highest dose (20,000 ppm). In both sexes, treatment-related 
changes manifested as papillary necrosis, prostatitis, periodontal inflammation, urinary acidosis, 
and hematuria. The LOAEL was 20,000 ppm (1214 mg/kg/day in males and 1498 mg/kg/day in 
females) and the NOAEL was 6000 ppm (361 mg/kg/day in males and 437 mg/kg/day in females) 
 

(ii) Mice 
 

In a carcinogenicity study (MRID No. 00251007), glyphosate (Technical, 99.7% a.i.) was 
administered to groups of 50 male and 50 female CD-1 mice/sex/dose in the diet at dose levels of 
0, 1000, 5000, or 30,000 ppm (approximately equivalent to 0, 161, 835, 4945 mg/kg bw/day for 
males and 0, 195, 968, and 6069 mg/kg bw/day for females) for 24 months. Cage-side and detailed 
clinical observations were done. Body weight and food intake were monitored throughout the 
study. Water consumption was measured during months 12 and 24. Erythrocyte, as well as total 
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white cell counts and differentials, were done at months 12, 18, and 24. Tissues and organs were 
collected from all mice whether dying during the study or at terminal sacrifice. Microscopic 
analyses were done on all collected tissues. 
 
No treatment-related effects were found on survival, body weight, food or water consumption, or 
hematology parameters of treated male or female mice. The terminal body weight of high-dose 
males was significantly decreased 9% while the absolute liver weight of high-dose males was 
significantly decreased 16%; however, no significant treatment-related effects were found on the 
liver-to-body-weight ratio. The absolute testes weight of high-dose male mice was increased 7%, 
while the relative to body testes weight was increased 17. Neither were statistically significant, and 
no microscopic histological correlates were found. The incidences of centrilobular hepatocyte 
hypertrophy were slightly, but not significantly increased in high-dose male mice. Centrilobular 
hepatocyte necrosis was significantly higher in high-dose males (10/50** (20%) vs. control 2/49 
(4%), P≤0.01). No significant increases in centrilobular hepatocyte hypertrophy or necrosis were 
observed in treated female mice; however, proximal tubular epithelial basophilia was significantly 
increased in high-dose females (9/50 (18%) vs control 0/50 (0%), P≤0.01). No other microscopic 
treatment-related effects were found. Based on increased centrilobular hepatocellular necrosis in 
high-dose males and proximal tubular epithelial basophilia in high-dose females, the systemic 
LOAEL for male and female CD-1 mice was 30,000 ppm (approximately 4945 mg/kg bw/day for 
males and 6069 mg/kg bw/day for females). The NOAEL for the study was 835 mg/kg bw/day for 
males and 968 mg/kg bw/day for females) (MRID No. 00251007). 
 
In another carcinogenicity study (MRID No. 49631702), glyphosate (97.5–100.2% a.i.) was 
administered to groups of 50 CD-1 mice/sex/dose in the diet at doses of 0, 100, 300, or 1000 
mg/kg/day for 104 weeks. Mortality, body weight, body weight gain, and food consumption were 
monitored throughout the study. WBC differential counts were done during Weeks 52, 77, and 102 
of the study. Organ weights were measured and tissues collected for microscopic analyses. 
Treatment of male and female mice for 104 weeks did not increase mortality and did not decrease 
body weight, body weight gain or food consumption. No treatment-related clinical signs of toxicity 
were observed and no effects were found on WBC differential counts. Treatment did increase the 
absolute and relative thymus weights of male and female mice treated with 300 or 1000 mg/kg 
bw/day approximately 2–3-fold, but only the results of male mice were statistically increased. 
However, no treatment-related effects were found microscopically. At necropsy, the incidence of 
lung masses was slightly increased in high-dose male mice, but were considered coincidental. 
Microscopically, there was a slight, but statistically significant increase in mineral deposition in 
the brains of mid- and high-dose male mice. A non-significant increase was observed in female 
mice. Kidney cysts were also slightly but statistically increased in low- and mid-dose males, but no 
increase of cortical tubular eosinophilic droplets was found in female mice. The significance of 
these findings is questionable since they did not follow a dose-response. The systemic NOAEL for 
glyphosate in male and female CD-1 mice treated up to 104 weeks was 1000 mg/kg bw/day. A 
LOAEL was not identified (MRID No. 49631702). 
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V.  COMMITTEE’S ASSESSMENT OF THE WEIGHT-OF-THE-EVIDENCE  
 

A. Evidence for Carcinogenicity in Humans 
 
The CARC evaluated one cohort study and seven nested case-control studies based on the cohort 
study population and twenty-five case-control studies that examined the association between 
glyphosate exposure and one or more cancer outcomes. 

 
1. Cancer at Multiple Sites 

 
Several case-control studies reported no association for cancer of the oral cavity, colon, rectum, 
colorectum, lung, pancreas, kidney, bladder, prostate, breast or melanoma from exposure to 
glyphosate (De Roos et al., 2005; Engle et al., 2005; Lee et al., 2007; Andreotti et al., 2009; and 
Dennis et al., 2010). 
 
In single case-control studies, no associations were found for cancers of the esophagus, stomach, 
prostate or soft-tissue sarcoma from exposure to glyphosate (Alavanja et al., 2003; Lee et al., 
2004; Band et al., 2011; Pahwa, et al., 2011; Koutros et al., 2013). No association for childhood 
cancer was found from maternal or paternal exposure to glyphosate (Flower et al., 2004). 
 

2. Brain Cancer 
 

A case-control study in Nebraska and the Upper Midwest Health case-control study in Iowa, 
Michigan, Minnesota and Wisconsin did not find any no association of glyphosate with adult brain 
cancer, specifically for gliomas (Ruder et al., 2004; Carreon et al., 2005; and Lee et al., 2005). 
 

3. Leukemia 
 

No significant association with leukemia was reported in a case-control study in Iowa and 
Minnesota (Brown et al., 1990) or in the AHS cohort (De Roos et al., 2005). A Swedish case-
control study reported a non-statistically significant elevated risk for hairy cell leukemia. However, 
the authors stipulated that this risk should be interpreted with caution since it was based on only 4 
glyphosate-exposed cases (Nordstrom et al., 1998). 
 

4. Multiple Myeloma 
 
No significant association for multiple myeloma from exposure to glyphosate was found in three 
separate population-based case-control studies: one in Iowa and Minnesota (Brown et al., 1993) 
and the other in Iowa and North Carolina, USA (De Roos et al., 2005; Sorhan 2015); and the third 
study in Canada (Pahwa et al., 2012; Kachuri et al., 2013), and in a hospital-based case-control 
study in France (Orsi et al., 2009). A cohort study found no association with glyphosate exposure 
and monoclonal gammopathy of undetermined significance, a pre-clinical marker of multiple 
myeloma progression (Landgren et al., 2009). 
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5. Non-Hodgkin Lymphoma 

 
There is conflicting evidence for an association between glyphosate exposure and NHL; seven 
case-control studies reported no association in the U.S, Canada, and France, while two case-control 
studies from Sweden reported positive association. 
 
No association between glyphosate exposure and NHL was found in four population-based case-
control studies in the United States: in Iowa and Minnesota (Cantor et al., 1992); in Iowa, 
Nebraska and Minnesota (Lee et al., 2004a); in Iowa, Nebraska, Minnesota and Kansas (De Roos 
et al., 2003) and in the AHS cohort with 57,311 licensed pesticide applicators in Iowa and North 
Carolina (De Roos et al., 2005). 
 
Similarly, no association between glyphosate exposure and NHL was seen in two population-based 
case-control studies conducted in various Canadian provinces (McDuffie et al., 2001; Hohenadel 
et al., 2011).  
 
A hospital based case-control study from France did not find an association between glyphosate 
exposure and NHL (Orsi et al., 2009). 
  
The first report of an association between glyphosate exposure and NHL was in a population-based 
case-control study from Sweden (OR=23.3; 95% CI=0.40–13.0); however, this finding was based 
on only 4 glyphosate-exposed cases and 3 controls (Hardell and Erickson, 1999). 
 
In a 2002 follow-up study, data from two case-control studies in Sweden, one on NHL and the 
other on hairy cell leukemia, were pooled and analyzed. A univariate analysis showed an increased 
risk (OR=3.04; 1.08–8.52); however, when study site, vital status, and exposure to other pesticides 
were taken into account in a multivariate analysis, risk declined (OR=1.85; 95% CI=0.55–6.20) 
(Hardell et al., 2002). 
 
In another case-control study in Sweden, among the 29 glyphosate-exposed cases, a multivariate 
analyses showed a statistically significantly increased risk for NHL (OR=1.51; 95% CI=0.77–2.94) 
and B-cell lymphoma (OR=1.87; 95% CI=0.998–3.51) (Erickson et al., 2008). 
 
A meta-analysis of the six studies (De Roos et al., 2003; 2005; McDuffie et al., 2001; Hardell et 
al., 2002; Erickson et al., 2008; and Orsi et al., 2009) that showed an association between 
glyphosate exposure and NHL, resulted in a meta-risk ratio of 1.5 (95% CI=1.1–2.0) (Schinasi and 
Leon, 2014). 

In an attempt to address the noted power/sample size issues and after considering the adjusted 
estimates of the two Swedish studies, IARC performed a meta-analysis of the data and estimated a 
meta-risk ratio of 1.3 (95% CI=1.03–1.65) (IARC, 2015). 
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In summary, the epidemiological evidence at this time does not support a causal relationship 
between glyphosate exposure and solid tumors. There is also no evidence to support a causal 
relationship between glyphosate exposure and non-solid tumors: leukemia, multiple myeloma or 
Hodgkin lymphoma. The epidemiological evidence at this time is inconclusive for a causal or clear 
associative relationship between glyphosate exposure and NHL. Multiple case-control studies and 
one prospective cohort study found no association with NHL; whereas, results from a small 
number of case-control studies (mostly in Sweden) did suggest an association. Most of the studies 
in the database were underpowered, suffered from small sample size of cancer cases with 
glyphosate exposure, and risk/odds ratios with large confidence intervals. Additionally, some of 
the studies had biases associated with recall and missing data. The CARC recognizes the meta-
analysis conducted by IARC to try to address the power/sample size issues. However, given the 
limitations of the studies used, a different weighting scheme could easily change the meta-risk 
ratio. Thus, while the epidemiologic literature to date does not support causal association, the 
CARC recommends that the literature continue to be monitored for studies related to glyphosate 
and risk of NHL. 
 
 

B. Evidence for Carcinogenicity in Experimental Animals 
 

1. Evidence for Carcinogenicity in Rats 
  
A total of seven chronic toxicity/carcinogenicity studies in Wistar or Sprague-Dawley strain rats 
were available for review. In these studies, glyphosate was administered in the diet to both sexes at 
doses ranging from 3.0 mg/kg/day to 1500 mg/kg/day for 2-years. 
 

(i) Testes 
 
In Sprague-Dawley rats (MRID No. 00093879), there was a non-dose-related increase in the 
incidences of interstitial cell tumors in the testes of males at 3 mg/kg/day (6%), 10 mg/kg/day (2%) 
and 30 mg/kg/day (12%; P=0.013) when compared to controls (0%). The CARC reaffirmed the 
previous conclusion that these tumors are not treatment related based on the following 
considerations: 1) lack of dose-response; 2) absence of pre-neoplastic lesions (i.e., interstitial cell 
hyperplasia); 3) the incidences were within the normal biological variation seen for this tumor type 
in this strain of rats; 4) the incidences in the concurrent controls (0%) was not representative of the 
normal background incidences noted in the historical control animals (mean, 4.5; range, 3.4% to 
6.7%;) and 5) this finding is not replicated in the other studies in the same strain of rats (i.e., no 
interstitial cell tumors were seen when tested up to 1100 mg/kg/day). The CARC concluded that 
the interstitial cell tumors are not treatment-related.  
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(ii) Pancreas 
 
Benign pancreatic islet cell tumors were seen in male Sprague-Dawley rats in two studies. In the 
first study (MRID No. 00093879), there was no dose response or statistical significance; the 
incidences for adenomas were: 0%, 10%, 4% and 4% at the control, low, mid, and high dose 
groups. Carcinomas were seen in one rat at the high dose. In the second study (MRID No. 
41643801), there was a statistically significant increase in adenomas at the lowest (100 mg/kg/day) 
and the highest (1000 mg/kg/day) doses compared to controls: lowest dose, 8/45 (18%; P=0.018); 
intermediate dose, 5/49 (10%); and highest dose, 7/48 (15%; P=0.042) versus controls, 1/43 (2%). 
The CARC reaffirmed the previous conclusion that the benign pancreatic islet cell tumors are not 
treatment-related due to lack of dose-response, absence of pre-neoplastic lesions, lack of 
progression to malignancy, and incidences within the historical control range (0–17%) reported for 
this tumor in this strain of rats. This neoplasm was not seen in the other five studies. The CARC 
concluded that the pancreatic islet tumors are not treatment-related. 
 

(iii) Liver 
 
In male Sprague-Dawley rats (MRID No. 41643801), there was a statistically significant positive 
trend in the incidence of hepatocellular adenomas (P=0.016). The CARC concluded that the 
minimal increase in adenomas is not treatment-related due lack of statistical significance in 
pairwise comparison, absence of pre-neoplastic lesions, no progression to malignancy, and the 
incidences were within the historical control range (1.4–18.3%) of the testing laboratory. 
 
In male Wistar rats (MRID No. 49704601), there was a statistically significant trend (P=0.00804) 
and pairwise significance for the increase in hepatocellular adenomas at the highest (1214 
mg/kg/day) dose compared to controls: lowest dose, 2/52 (4%); intermediate dose, 0/52 (0%); and 
highest dose, 5/52 (10%; P=0.02826) versus controls, 0/52 (0%). The CARC concluded that this 
increase is not attributable to treatment based on the following considerations: 1) absence of dose-
response relationship; 2) lack of progression to malignancy; 3) no evidence of pre-neoplastic 
lesions; 4) the incidences were within the historical control range (0–11.5%). 
 
The CARC noted that survival was better at the high dose (25/52; 13%) compared to the controls 
(16/52; 8.3%) which could be reason for the slightly higher incidence (5/52) of age-related 
background tumors like liver adenomas in the absence of any associated lesions. Furthermore, with 
a weak genotoxic effect one would expect to see an effect on carcinomas (or at least adenomas/ 
carcinomas, combined) and shorter latency period, which were not observed in this study. With a 
weak cytotoxic or mitogenic effect one would expect to see an increase in foci and other non-
neoplastic lesions. In addition, as discussed above, only a linear trend (no pairwise) was seen for 
this tumor type in another strain (Sprague-Dawley) for rats where the incidences were still within 
the historical control range. Also, liver tumors were not seen in the other four studies. This 
provides additional evidence for lack of an actual carcinogenic response in the liver. The CARC 
concluded that the liver tumors are not treatment-related. 
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(iv) Thyroid 
 
In Sprague-Dawley rats (MRID No. 41643801), there was a statistically significant positive trend 
in the incidence of thyroid C-cell tumors in females (P=0.031). The CARC concluded that the 
minimal increase is not treatment-related due to lack of statistical significance in pairwise 
comparison, no progression to carcinomas, no increase in severity of grade or incidence of 
hyperplasia, and the incidences were within the historical control range (3.3–10%). The CARC 
concluded that the thyroid tumors in female rats are not treatment-related. 
 
In summary, dietary administration of glyphosate at doses ranging from 3.0 to 1500 
mg/kg/day for up to two years produced no evidence of carcinogenic response to treatment in 
male or female Sprague-Dawley or Wistar rats. 
 
 

2. Evidence for Carcinogenicity in Mice 
 
Four carcinogenicity studies in CD-1 mice were available for review. In these studies, glyphosate 
was administered in the diet to both sexes at doses ranging from 85 mg/kg/day to 4800 mg/kg/day 
for 18–24 months. In one study there were no statistically significant or otherwise notable 
increases in the occurrence of any tumor types. Tumors observed in the other three studies are 
discussed below.  
 

(i) Kidney 
 
Kidney (renal tubular) tumors were seen in male CD-1 mice in one study (MRID No. 00251007). 
The incidences of adenomas was 1/49 (2%), 0/49 (0%), 0/50 (0%), and 1/50 (2%) in the control (0 
mg/k/day), low- (157 mg/kg/day), mid- (814 mg/kg/day) and high-dose (4945 mg/kg/day) groups, 
respectively. The incidence of carcinomas was 0/49 (0%), 0/49 (0%), 1/50 (2%) and 2/50 (4%) in 
the control, low-, mid- and high-dose groups, respectively. The incidence of adenomas or 
carcinoma (combined) was 1/49 (2%), 0/50 (0%), 1/50 (2%), and 3/50 (6%) in the control, low-, 
mid-, and high-dose groups, respectively. None of these differences showed statistical significance. 
  
The CARC reaffirmed the previous conclusion that the kidney tumors are not treatment-related 
based on the following weight-of-evidence considerations: a) lack of dose-related trend or 
statistical significance in pairwise comparisons; b) lack of non-neoplastic renal tubular lesions (e.g. 
tubular necrosis/regeneration, hyperplasia, or basophilia); c) the examination of multiple sections 
of kidneys from all groups resulted in no additional neoplasms; this fact is particularly important 
since not only were the original sections closely scrutinized by more than one pathologist, but 
additional sections as well; and d) the difference in incidence between high-dose group (3/50) and 
the control group (1/49) was minimal, especially considering the very high concentration given 
(4 x time the limit dose).  
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Furthermore, the Pathology Work Group concluded that the renal tumors were not treatment-
related since none of the treatment groups differed from the controls for a linear trend or pairwise 
statistical significance, there was no treatment-related nephrotoxic lesions including pre-neoplastic 
changes, and multiple renal tumors were not seen in any animal. 
 
In addition, the CARC noted that renal tumors were not observed when tested at a similar dose 
(4348 mg/kg/day) in this strain of mice in another study(Arysta, 1997b) or in two other studies at 
the limit dose (MRID No. 49631702, Nufarm, 2009b). If really treatment-related, it is unlikely that 
the same tumor would not have been detected at higher incidences in CD-1 mice with top doses 
>1000 – 4000 mg/kg/day. 
 

(ii) Lung adenocarcinoma 
 
There was a dose-dependent increase in the incidence of bronchiolar-alveolar adenocarcinoma of 
the lung in male CD-1 mice (Nufarm, 2009b). There was a positive trend (P=0.02906) in the 
incidence of lung adenocarcinomas: 5/51 (10%), 5/51 (10%), 7/51 (14%) and 11/51 (22%) at the 0, 
85, 267 or 946 mg/kg/day groups, respectively. The CARC determined that this increase is not 
treatment-related due to lack of statistical significance in pairwise comparison, absence of pre-
neoplastic lesions in the lung (e.g., bronchiolar-alveolar hyperplasia), and incidences in all treated 
groups within the background range (1.42–26%) for this tumor in this strain and age of mice. Also, 
lung tumors were not seen when tested at a comparable dose (1000 mg/kg/day) or at considerably 
higher doses (4116–4945 mg/kg/day) in this strain of mice in the other three studies (MRID Nos. 
00251007; 49631702; Arysta, 1997b). 
 

(iii) Lymphoma/Lymphosarcomas 
 
There was a dose-dependent and statistically significant increase in the incidence of malignant 
lymphomas in male mice (Nufarm, 2009b). The incidence was: 0/51 (0%; trend P=0.006633), 1/51 
(2%), 2/51 (4%) and 5/51 (10%; P=0.02820) at the 0, 85, 267 or 946 mg/kg/day groups, 
respectively. The CARC determined that this increase is not treatment-related since the incidences 
in the concurrent controls (0%) were not representative of the normal background incidences noted 
in the historical controls (mean, 4.5%; range, 1.5% to 21.7%), and the apparent statistical 
significance of the pairwise comparison of the high dose group with the concurrent control might 
have been attributable to this factor rather than an actual carcinogenic response. Also, this 
neoplasm was not seen in other studies in this strain of mice. For example, in the study by 
Knezevich and Hogan 1983 (MRID No. 00251007), there was no significant difference in the 
incidence of lymphomas between control and high-dose groups (P=1.00 for males, P=0.12 for 
females). In the study by Atkinson et al. (1993) (MRID No. 496317), the incidence values in 
“lymphoreticular/ hematopoietic tissue” were not significantly different between control and high-
dose groups (males: 4 in controls, 6 in high-dose group; females: 14 in controls, 13 in high-dose 
group). In the Arysta 1997 study (Greim et al., 2015), the incidence of lymphoma in males was 
2/50, 2/50, 0/51, 6/50 in the control, low, mid and high dose groups, respectively. There were no 
statistically significant pairwise differences observed in any of these studies. 
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(iv) Hemangioscarcomas 

 
Hemangiosarcomas were seen in multiple organs including, liver, spleen, and prostate in males and 
liver and uterus in female CD-1 mice (MRID No. 49631702). There was a positive trend 
(P=0.00296) in the incidence of hemangiosarcomas in male mice: 0/47 (0%), 0/46 (0%), 0/50 (0%) 
and 4/45 (9%) at the 0, 100, 300 and 1000 mg/kg/day groups, respectively. The hemangiosarcomas 
were present in the liver, spleen or prostate in the high dose males. In females, this neoplasm was 
seen in one female at the low dose (uterus) and in one high dose (spleen). The CARC did not 
consider the hemangiosarcomas in males to be treatment-related based on the following 
considerations: 1) there was no pairwise significance; 2) lack of dose-response; 3) the incidence 
was near the upper limit (0–8%) of the background rate at the performing laboratory; 
4) hemangiosarcomas are commonly observed in mice as spontaneous tumors and are generally 
more common in males in CD-1 strain mice; 5) there was not a significant increase in 
hemangiosarcomas seen in the other three mouse studies; and 6) if really treatment-related, it is 
unlikely that the same tumor would not have been detected at higher incidences in CD-1 mice with 
top doses >1000-4000 mg/kg/day. 
 
In summary, dietary administration of glyphosate at doses ranging from 85 to 4945 
mg/kg/day for up to two years produced no evidence of carcinogenic response to treatment in 
male or female CD-1 mice. 
    

C. Discussion 
 

When determining the carcinogenic potential of chemicals, the IARC identifies a cancer “hazard” 
if an agent (e.g., chemical) is capable of causing cancer under some circumstance and the agent is 
termed “carcinogenic” if it is capable of increasing the incidence of malignant neoplasms, reducing 
their latency, or increasing their severity or multiplicity. The IARC also considers that there is 
“sufficient evidence of carcinogenicity” based on the occurrence of increased tumors (benign, 
malignant, or combination) in: 1) two or more species of animals; 2) two or more independent 
studies in one species; and/or 3) an increased incidence of tumors in both sexes of a single species. 
Furthermore, a single study in one species and sex might be considered to provide sufficient 
evidence of carcinogenicity when malignant neoplasms occur to an unusual degree with regard to 
incidence, site, type of tumor or age at onset, or when there are strong findings of tumors at 
multiple sites (IARC Preamble, 2006). 
 
In March 2015, the IARC evaluated the carcinogenic potential of glyphosate. The IARC 
determined that there was a positive trend in the incidence of a rare tumor type, renal tubular 
carcinoma and renal tubule adenoma or carcinoma (combined) in males in one feeding study in 
CD-1 mice. A second study reported a positive trend for hemangiosarcomas in male CD-1 mice. 
Thus, in accordance with one of the preamble criteria, “the occurrence of tumors in two studies in 
one species,” IARC determined that there is “sufficient evidence” in experimental animals for the 
carcinogenicity of glyphosate (IARC, 2015). 
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In contrast, the USEPA’s carcinogenicity classification is based on weight-of-evidence 
considerations in accordance with the agency’s 2005 Guidelines for Carcinogen Risk Assessment. 
The cancer guideline emphasizes the importance of weighing all of the evidence in reaching 
conclusions about the human carcinogenic potential of agents. This evaluation is accomplished in a 
single integrative step after assessing all of the individual lines of evidence. Evidence considered 
includes tumor findings, or lack thereof, in humans and laboratory animals; an agent’s chemical 
and physical properties; its structure-activity relationships (SARs) as compared with other 
carcinogenic agents; and studies addressing potential carcinogenic processes and mode(s) of 
action, either in vivo or in vitro. Data from epidemiological studies are generally preferred for 
characterizing human cancer hazard and risk. However, all of the information discussed above 
could provide valuable insight into the possible mode(s) of action and likelihood of human cancer 
hazard and risk (USEPA, 2005). 
 
Conclusions for evidence of carcinogenicity are based on the combined strength and coherence of 
inferences appropriately drawn from all of the available information. The following observations 
add significance to the tumor findings: tumors in multiple species, strains, or both sexes; dose-
related increases; progression of lesions from pre-neoplastic to benign to malignant; proportion of 
malignant tumors; reduced latency of neoplastic lesions; and both biological and statistical 
significance of the findings (USEPA, 2005). 
 
The IARC attributed the kidney tumors observed in male CD-1 mice at the high dose in the 
feeding study (MRID No. 00251007) to treatment since they are rare and there was borderline 
significance in trend test (P=0.034 for carcinoma and P=0.037 for combined adenoma or 
carcinoma) in a Cochran-Armitage trend test. However, as shown in Table 14, the agency’s 
statistical analyses did not show a significant trend for either carcinoma (P=0.06345) or the 
combined adenoma or carcinoma (P=0.06483). In a Fisher’s exact test, when compared to the 
concurrent control, there was no pairwise significance for any tumor type (adenoma, carcinoma, or 
combined). There were no pre-neoplastic renal tubular lesions such as tubular necrosis/ 
regeneration, hyperplasia or hypertrophy, despite a high dose level (4945 mg/kg/day) that was 
approximately 5-fold higher than the limit dose (1000 mg/kg/day) recommended by the agency’s 
guidelines. Examination of multiple sections of kidneys from all animals by more than one 
pathologist did not result in any additional neoplasms. Although the highest dose tested (4945 
mg/kg/day) was approximately 5-fold higher than the limit dose (1000 mg/kg/day) recommended 
by the agency’s guideline, the incidence of the kidney tumors was minimal (1/50 adenomas and 
2/50 carcinomas) compared to controls (1/49 adenomas). An evaluation by the PWG concluded 
that the renal tumors are not treatment-related since there were no compound related nephrotoxic 
lesions, including pre-neoplastic changes, multiple tumors were not found in any animals, and 
there was no evidence of a significant linear trend at the 0.5 level in a one-tailed Cochran-
Armitage test or pairwise significance in a Fisher’s exact test. Furthermore, kidney tumors were 
not seen when tested at lower (85 to 1000 mg/kg/day) doses or at a comparable (4116 mg/kg/day) 
dose in this strain of mice in the other three studies. Thus, the totality of data available from 4 
carcinogenicity studies provides a strong support for the conclusion that the kidney tumors seen in 
one study is not the result of a carcinogenic response to glyphosate. 
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The IARC attributed the hemangiosarcomas observed in male CD-1 mice at the high dose in 
separate feeding study (MRID No. 49631702) to treatment due to the positive trend (P<0.001) in a 
Cochran-Armitage trend test. As shown in Table 16, the agency’s statistical analyses also showed 
a positive trend (P=0.00296) in the trend test. In the Fisher’s exact test, there was no pairwise 
significance when compared to controls. In contrast with the IARC, the CARC did not consider the 
hemangiosarcomas to be treatment-related based on the following weight-of-evidence 
considerations: 1) there was no pairwise significance; 2) lack of dose-response; 3) the incidence 
was near the upper limit (0–8%) of the background rate at the performing laboratory; 
4) hemangiosarcomas are commonly observed as spontaneous tumors in male CD-1 strain mice; 
and 5) hemangiosarcomas were not seen when tested at comparable doses (946–1467 mg/kg/day) 
or at considerably higher doses (4116–4945 mg/kg/day) in this strain of mice in the other studies 
(MRID No.00251007, Arysta, 1997b, Nufarm, 2009b). It is noted that JMPR in their evaluation 
also concluded that the hemangiosarcomas are not treatment-related owing to lack of dose-
response relationship, lack of statistical significance and incidences within the historical control 
range (JMPR, 2004). 
 
Hemangiosarcomas have similar histopathological features in rodents and humans but differ in 
both incidence and tissue site. In human populations, hemangiosarcomas have an incidence rate of 
approximately 0.2 new cases/100,000 people (0.0002%) (1996–2000, US National Cancer 
Institute–SEER Database) and account for <1% of all human sarcomas. The historical background 
incidence of hemangiosarcomas in B6C3F1 and CD-1 mice relative to the incidence rate in 
humans has thus been estimated to be approximately 10,000-fold higher than in people (Pegg et 
al., 2012). The most common sites for spontaneous hemangiosarcomas in rodents are liver, spleen, 
bone marrow, and to a lesser extent in lymph nodes and skin (see references in Pegg et al. (2012). 
In male mice, liver and spleen tend to be the most common sites. Human hemangiosarcoma is 
most commonly reported in skin (Weiss et al., 2001). Primary liver hemangiosarcoma in humans 
has been linked to chemical exposure, notably thorotrast and vinyl chloride, which are both 
considered genotoxic carcinogens. There are several examples of induction of hemangiosarcomas 
by non-genotoxic agents in mice, but no clear examples of hemangiosarcoma induction by non-
genotoxic agents in human populations (Cohen et al., 2009). Several studies have looked at 
potential mode of action (MOA) for these tumors in mice in response to various drugs or 
chemicals. These MOAs generally relate to hypoxia or vascular toxicity as early key events. 
 

1. Mutagenicity 
 
Glyphosate was not mutagenic in bacteria or mammalian cells in vitro. Additionally, glyphosate 
did not induce chromosomal aberrations in vitro. Although some studies in the open literature 
reported positive findings for micronuclei induction in rodents, these findings were not replicated 
in the majority of the rodent micronucleus assay studies. There is no convincing evidence that the 
DNA damage is a direct effect of glyphosate, but under some conditions may be secondary to 
cytotoxicity or oxidative damage. Furthermore, the chemical structure of glyphosate, with its 
absence of alkyl groups also provides SAR support for the lack of mutagenic/genotoxic potential. 
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IARC concluded that “there is strong evidence that exposure to glyphosate or glyphosate-based 
formulations is genotoxic”; however, the IARC analysis included studies that tested glyphosate-
formulated products as well as studies where the test material was not well-characterized (i.e., no 
purity information was provided). The CARC did not include such studies in their evaluation.  
The IARC analysis also focused on DNA damage as an endpoint (e.g., comet assay); however, 
DNA damage is often reversible and can result from events that are secondary to toxicity 
(cytotoxicity), as opposed to permanent DNA changes which are detected in tests for mutations 
and chromosomal damage (e.g. chromosomal aberrations or micronuclei induction). The studies 
that IARC cited, where positive findings were reported for chromosomal damage, had study 
limitations confounding the interpretation of the results. In addition, these positive findings were 
not reproduced in other guideline or guideline-like studies evaluating the same endpoints. This 
includes many negative studies cited by Kier and Kirkland (2013) that were considered by CARC, 
but were not included in the IARC decision.  
 

2. Structure Activity Relationship 
 
Sulfosate (the trimethylsulfonium salt of glyphosate) is classified as a Group E Chemical: “Not Likely 
to be Carcinogenic to Humans,” based on the lack of evidence of carcinogenicity in mice and rats in 
two acceptable studies, and absence of mutagenicity concern. 
 
VI. CLASSIFICATION OF CARCINOGENIC POTENTIAL 
 
In accordance with the 2005 Guidelines for Carcinogen Risk Assessment, glyphosate is classified 
as “Not Likely to be Carcinogenic to Humans.” This classification is based on the following 
weight-of-evidence considerations: 
 

 The epidemiological evidence at this time does not support a causal relationship between 
glyphosate exposure and solid tumors. There is also no evidence to support a causal 
relationship between glyphosate exposure and the following non-solid tumors: leukemia, 
multiple myeloma, or Hodgkin lymphoma. The epidemiological evidence at this time is 
inconclusive for a causal or clear associative relationship between glyphosate and NHL. 
Multiple case-control studies and one prospective cohort study found no association; 
whereas, results from a small number of case-control studies (mostly in Sweden) did 
suggest an association. Limitations for most of these studies include small sample size, 
limited power, risk ratios with large confidence intervals, and recall bias as well as missing 
data. The literature will continue to be monitored for studies related to glyphosate and risk 
of NHL. 
 

 In experimental animals, there is no evidence for carcinogenicity. Dietary administration of 
glyphosate at doses ranging from 3.0 to 1500 mg/kg/day for up to two years produced no 
evidence of carcinogenic response to treatment in seven separate studies with male or 
female Sprague-Dawley or Wistar rats. Similarly, dietary administration of glyphosate at 
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doses ranging from 85 to 4945 mg/kg/day for up to two years produced no evidence of 
carcinogenic response to treatment in four separate studies with male or female CD-1 mice. 
The CARC did not consider any of the observed tumors in 11 carcinogenicity studies in 
rats and mice to be treatment-related since the observed tumors did not exhibit a clear dose-
response relationship, were not supported pre-neoplastic changes (e.g., foci, hypertrophy, 
and hyperplasia), were not statistically significant on pairwise statistical analysis, and/or 
were within the range of the historical control data. 
 

 Based on a weight of evidence approach from a wide range of assays both in vitro and in 
vivo including endpoints for gene mutation, chromosomal damage, DNA damage and 
repair, there is no in vivo genotoxic or mutagenic concern for glyphosate. 
 

 
VII. QUANTIFICATION OF CARCINOGENIC POTENTIAL 
 

Not required. 
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It is HED policy to use the best available data to assess exposure.  Sources of generic data, used 

as surrogate data in the absence of chemical-specific data, include the Pesticide Handlers 

Exposure Database Version 1.1 (PHED 1.1); the Agricultural Handler Exposure Task Force 

(AHETF) database; and the Outdoor Residential Exposure Task Force (ORETF) database.  Some 

of these data are proprietary (e.g., AHETF data), and subject to the data protection provisions of 

the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA).   

 

.  
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1.0 Executive Summary: 

 

This document presents residential exposure/risk assessment for the registered uses of 

glyphosate.  

 

Use Profile: 

Glyphosate (N-(phosphonomethyl) glycine) is a nonselective Group 9 herbicide that is currently 

registered for pre- and post-emergence application to a variety of fruit, vegetable, and field crops. 

Glyposate is also registered on  turf (including golf courses and residential lawns) and on aquatic 

application.    

 

Exposure Profile 

There is a potential for short- and intermediate-term occupational handler exposure to glyphosate 

during mixing, loading, and applying, and for short- and intermediate-term occupational post-

application exposure during post-application activities.  Chronic exposure is not expected for the 

proposed use patterns associated with glyphosate.   

 

Hazard Concerns: 

Glyphosate is of low acute toxicity following oral, dermal, and inhalation exposure, since all 

studies are in Toxicity Category III or IV.  It is a mild eye irritant (Toxicity Category III), slight 

skin irritant (Toxicity Category IV), and is not a dermal sensitizer in guinea pigs.  Inhalation and 

dermal risk assessments (any time period) are not required based on the low toxicity of the 

formulation products (Toxicity Category III or IV) and the physical characteristics of the 

technical product (wet cake).   

 

A chronic feeding/carcinogenicity study in rats found no systemic effects in any of the 

parameters examined (body weight, food consumption, clinical signs, mortality, clinical 

pathology, organ weights, and histopathology).  In a second chronic feeding/carcinogenicity 

study in rats tested at higher dietary levels, a lowest-observed-adverse-effect level (LOAEL) was 

identified at 20,000 parts per million (ppm; approximately 940 mg/kg/day) based on decreased 

body-weight gains in females and increased incidence of cataracts and lens abnormalities, 

decreased urinary pH, increased absolute liver weight, and increased relative liver weight/brain 

weight in males.  No evidence of carcinogenicity was found in rats.  There was also no evidence 

of carcinogenicity in mice.  In a chronic toxicity study in dogs, no systemic effects were found in 

all examined parameters.    

 

On 26-Jun-1991, the HED Carcinogenicity Peer Review Committee (CPRC) evaluated the 

weight of the evidence on glyphosate with particular emphasis on its carcinogenic potential.  The 

Committee concluded that glyphosate should be classified as a “Group E” chemical (evidence of 

non-carcinogenicity for humans), based upon lack of convincing carcinogenicity evidence in 

adequate studies in two animal species (mice and rats).   

 

Acceptable developmental toxicity studies in the rat and rabbit are available, as is an acceptable 

2-generation reproduction study in the rat.  No significant reproductive and developmental toxic 

effects were found.  On the basis of developmental studies in rats and rabbits and reproductive 

findings in rats, glyphosate exhibited no evidence of increased susceptibility of offspring.   
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Neurotoxicity has not been observed in any of the acute, subchronic, chronic, developmental, or 

reproductive studies performed with glyphosate.   

 

In the rat metabolism study, absorption was estimated to be 30-36% in males and females 

following a single 10 mg/kg oral dose.  Glyphosate was excreted unchanged in the feces and 

urine (97.5% minimum). The only metabolite present in the excreta was small amounts of 

aminomethyl phosphonic acid (AMPA).  Less than 1% of the absorbed dose remained in the 

carcass, primarily the bone.  Repeated dosing did not significantly alter metabolism, distribution, 

and excretion. 

 

Residential Exposure/Risk 

 

Residential exposure to glyphosate may occur as a result of the currently registered turf (including 

golf courses and residential lawns) and aquatic application scenarios.  An updated residential 

exposure assessment was conducted to reflect HED’s 2012 Residential Standard Operating 

Procedures (SOPs), policy changes for body-weight assumptions, updated POD, and updates to 

HED’s inputs for aquatic/swimmer assessments (Memo, L. Venkateshwara, D398862, 30-Oct-

2012).   

 

Based on the registered turf and aquatic use patterns, there is a potential for short-term dermal 

and inhalation exposure to residential handlers (mixing, loading, and applying) and short-term 

dermal, inhalation, and incidental oral exposure from post-application activities.  Since short- 

and intermediate-term dermal or inhalation PODs were not selected, a quantitative exposure and 

risk assessment was not completed for these routes of exposure.  However, children may have 

short-term post-application incidental oral exposures from hand-to-mouth behavior on treated 

lawns and swimmers (adult and children) may have short-term post-application incidental oral 

exposures from aquatic uses.  HED updated the incidental oral endpoint.  The resulting margins 

of exposure (MOE) do not exceed HED’s level of concern (LOC).  It is noted that the short-term 

assessment is protective of intermediate-term exposure as the incidental oral PODs for these 

durations are identical.   

 

Review of Human Research 

This risk assessment relies in part on data from studies in which adult human subjects were 

intentionally exposed to a pesticide or other chemical.  These data, which include the 2012 

Residential SOPs (Lawn/Turf), are (1) subject to ethics review pursuant to 40 CFR 26, (2) have 

received that review, and (3) are compliant with applicable ethics requirements.  For certain 

studies, the ethics review may have included review by the Human Studies Review Board.  

Descriptions of data sources, as well as guidance on their use, can be found at the Agency 

website (https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-

pesticide-handler-exposure-data) 

 

2.0 Summary of Conclusions/Data Deficiencies 

 

There are no residential risk estimates of concern associated with the updated incidental oral 

endpoint. 
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3.0 Hazard Characterization 

 

Acute Toxicity 

Glyphosate is of low acute toxicity following oral, dermal, and inhalation exposure, since all 

studies are in Toxicity Category III or IV.  It is a mild eye irritant (Toxicity Category III), slight 

skin irritant (Toxicity Category IV), and is not a dermal sensitizer in guinea pigs.  Inhalation and 

dermal risk assessments (any time period) are not required based on the low toxicity of the 

formulation products (Toxicity Category III or IV) and the physical characteristics of the 

technical product (wet cake).   

 

A chronic feeding/carcinogenicity study in rats found no systemic effects in any of the 

parameters examined (body weight, food consumption, clinical signs, mortality, clinical 

pathology, organ weights, and histopathology).  In a second chronic feeding/carcinogenicity 

study in rats tested at higher dietary levels, a LOAEL was identified at 20,000 parts per million 

(ppm; approximately 940 mg/kg/day) based on decreased body-weight gain in females and 

increased incidence of cataracts and lens abnormalities, decreased urinary pH, increased absolute 

liver weight, and increased relative liver weight/brain weight in males.  No evidence of 

carcinogenicity was found in rats.  There was also no evidence of carcinogenicity in mice.  In a 

chronic toxicity study in dogs, no systemic effects were found in all examined parameters.    

 

Neurotoxicity has not been observed in any of the acute, subchronic, chronic, developmental, or 

reproductive studies performed with glyphosate.   

 

 

Table 3.1.  Acute Toxicity Profile:  Glyphosate  

Guideline No. Study Type MRID(s) Results 
Toxicity 

Category 

870.1100 Acute oral 41400601 LD50 > 5,000 mg/kg IV 

870.1200 Acute dermal  41400602 LD50 > 5,000 mg/kg IV 

870.1300 Acute inhalation  None 

The requirement for an acute 

inhalation LC50 study was 

waived 

None 

870.2400 Acute eye irritation  41400603 
Corneal opacity or irritation 

clearing in 7 days or less 
III 

870.2500 Acute dermal irritation  41400604 Mild or slight irritant IV 

870.2600 Skin sensitization  41642307 Not a sensitizer None 

 

 
Table 3.2.  Summary of Toxicological Doses and Endpoints for Glyphosate for Use in Human Health Risk 

Assessments1. 
Exposure/ 

Scenario 
POD 

Uncertainty/ 

FQPA SF 
RfD, PAD, LOC Study and Toxicological Effects 

Acute Dietary (General 

Population, including 

Infants and Children) 

An endpoint of concern (effect) attributable to a single dose was not identified in the database.  

Quantification of acute dietary risk to general population including infants and children is not required. 

Chronic Dietary (All 

Populations) 

NOAEL = 

100 

mg/kg/day 

UFA = 10x 

UFH =10x 

FQPA SF = 1x 

cPAD = cRfD = 

1.00 mg/kg/day 

Developmental Toxicity Study – Rabbit (MRID 

44320616):  

Maternal LOAEL = 175 mg/kg/day based on dose-

dependent clinical signs (diarrhea, few and/or no 
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Table 3.2.  Summary of Toxicological Doses and Endpoints for Glyphosate for Use in Human Health Risk 

Assessments1. 
Exposure/ 

Scenario 
POD 

Uncertainty/ 

FQPA SF 
RfD, PAD, LOC Study and Toxicological Effects 

feces).  These findings were also seen in another 

study in rabbits at a similar same dose (MRID 

00046362). 

Short- (1-30 days) and 

Intermediate-(1-6 months) 

Term Incidental Oral 

NOAEL = 

100 

mg/kg/day 

UFA = 10x 

UFH =10x 

FQPA SF = 1x 

LOC (residential) 

= MOE < 100 

Developmental Toxicity Study – Rabbit (MRID 

44320616):   

Maternal LOAEL = 175 mg/kg/day based on dose-

dependent clinical signs (diarrhea, few and/or no 

feces).  These findings were also seen in another 

study in rabbits at a similar same dose (MRID 

00046362). 

Short- (1-30 days), 

Intermediate (1-6 months) 

Term Dermal 

A dermal endpoint was not selected; therefore, quantification of dermal risks is not required. 

Short- (1-30 days), 

Intermediate (1-6 months) 

Term Inhalation 

An inhalation endpoint was not selected, therefore, quantification of inhalation risks is not required. 

Cancer (oral, dermal, 

inhalation) 
Classification:  “Not likely to be carcinogenic to humans.” 

1 UF = uncertainty factor, FQPA SF = FQPA Safety Factor, NOAEL = no-observed adverse-effect level, LOAEL = 

lowest-observed adverse-effect level, PAD = population-adjusted dose (a = acute, c = chronic) RfD = reference dose, 

MOE = margin of exposure, LOC = level of concern, HDT = highest dose tested, UFA = extrapolation from animal to 

human (interspecies), UFH = potential variation in sensitivity among members of the human population (intraspecies).   

2  

Body Weight 

The standard body weight for the general population (80 kg) was used for all exposure scenarios 

covered in this risk assessment since the endpoints selected were not developmental and/or fetal 

effects. 

 

4.0 Residential Exposure and Risk Estimates 

 

Glyphosate, a non-selective herbicide, is registered for broadcast and spot treatments on home 

lawns and gardens.  Glyphosate products for homeowner use are packaged as ready-to-mix 

formulations and ready-to-use sprayers and are common in home and garden stores in the U.S.  

Glyphosate products are used by lawn care operators (LCOs) for broadcast and spot treatment 

weed control programs on residential lawns.  Glyphosate products are also labeled for turf 

renovation.  Glyphosate is registered for use in recreational areas, including parks and golf 

courses for control of broadleaf weeds and grasses.  Additional registered uses include 

applications to lakes and ponds, including reservoirs, for non-selective control of nuisance 

aquatic weeds.  These uses were previously assessed in 2012 (Memo, L. Venkateshwara, 

D398862, 30-Oct-2012), and that assessment reflects HED’s 2012 Residential SOPs, policy 

changes for body-weight assumptions, and updates to HED’s inputs for aquatic/swimmer 

assessments.   It should be noted, however, that the MOEs in this document have been updated to 

reflect a revised POD, the aquatic use scenario has been updated to reflect a higher application 

rate identified in the JGTF use matrix, and the aquatic scenario inputs have been updated to 

reflect the draft Aquatic SOP (November, 2015).   
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4.1 Residential Handler Exposure/Risk Estimates 

 

Based on the registered residential use patterns, there is a potential for short-term dermal and 

inhalation exposures to homeowners who mix and apply products containing glyphosate 

(residential handlers).  However, since short- and intermediate-term dermal and inhalation PODs 

were not selected due to the lack of toxicity via these routes, a quantitative exposure risk 

assessment was not completed. 

 

4.2 Residential Post-application Exposure/Risk Estimates 

  

Post-application dermal and inhalation assessments were not quantitatively assessed since short- 

and intermediate-term dermal or inhalation PODs were not selected.  However, based on the 

registered use patterns, children may have short-term post-application incidental oral exposures 

from hand-to-mouth behavior on treated lawns and swimmers (adults and children) may have 

short-term post-application incidental oral exposures from the aquatic use.  It is noted that the 

short-term assessment is protective of intermediate-term exposure as the incidental oral PODs for 

these durations are identical.   

 

Glyphosate is used in many areas that can be frequented by the general population including 

residential areas (e.g., home lawns).  It is also registered for use in lakes and ponds, including 

reservoirs, for control of nuisance aquatic weeds.  As a result, individuals can be exposed by 

entering these areas if they have been previously treated.  Post-application dermal and inhalation 

assessments were not quantitatively assessed since short- and intermediate-term dermal or 

inhalation endpoints were not selected.  However, based on the registered use patterns, child 1<2 

may have short-term post-application incidental oral exposures from hand-to-mouth behavior on 

treated lawns and swimmers (adult and child 3<6) may have short-term post-application 

incidental oral exposures from aquatic uses.     

 

Table 4.2.1 presents the post-application incidental oral MOE values calculated for children 1 to 

<2 years old after applications of glyphosate to turf.  Table 4.2.2 presents the post-application 

incidental oral ingestion MOE values calculated for adults and children 3 to <6 years old after 

aquatic applications of glyphosate.  The post-application MOEs do not exceed the LOC for any 

of the scenarios assessed (LOC for MOEs <100).  It is noted that the lifestages selected for risk 

assessment are considered protective for the exposures and risks for any other potentially 

exposed lifestages.   

 

The incidental oral scenarios for the turf assessment (i.e., hand-to-mouth, object-to-mouth, and 

soil ingestion) should be considered inter-related and it is likely that they occur interspersed 

amongst each other across time.  Combining these scenarios would be overly-conservative 

because of the conservative nature of each individual assessment.  Therefore, none of the 

incidental oral scenarios were combined. 

 
Table 4.2.1.  Post-application Incidental Oral Risk Estimates for Application of Glyphosate to Turf1. 

Lifestage Post-application Exposure Scenario Exposure (mg/kg/day) Short-term MOEs5 

Children 1 to <2 year old Turf – sprays 

Hand-to-Mouth2 0.1565 640 

Object-to-Mouth3 0.00481 21,000 

Incidental Soil Ingestion4 0.00034 290,000 
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1  Based on the maximum labeled rate specified in the Roundup® Weed & Grass Super Concentrate, EPA Reg. No. 71995-25. 

2  Hand-to-Mouth = Hand residue loading (mg/cm2)*fraction hand surface area mouthed/event (0.127/event)*typical surface area 

of one hand (150 cm2)*exposure time (1.5 hrs/day)*number of replenishment intervals/hr (4 intervals/hr)*(1-(1-saliva extraction 

factor (0.5)^number of hand-to-mouth contact events per hour (13.9 events/hr); Hand Residue Loading = fraction of ae on hands 

compared to total surface residue from dermal TC study (0.06)*dermal exposure (mg))/typical surface area of one hand (150 cm2).   
3  Object-to-Mouth = ((Object Residue (µg/cm2)*CF1 (1.0E-3 mg/µg)*Object Surface Area Mouthed/Event (10 

cm2/event))*(Exposure Time (1.5 hrs/day)*#Replenishment Intervals/hr (4))*(1-((1-Extraction by Saliva (0.48))^(#Object-to-

Mouth Events/hr (8.8 events/hr)/#Replenishment intervals/hr))))/Body Weight (11 kg). 
4  Soil Ingestion = (Soil Residue (7.0746975 µg/g) *Ingestion Rate (50 mg/kg/day) *CF(0.000001))/Body Weight (11 kg). 
5  MOE = NOAEL/Daily Dose (mg ae kg/day); Oral NOAEL = 100 mg/kg/day.  LOC is for MOEs <100. 

 
Table 4.2.2.  Post-Application Swimmer Risk Estimates for Aquatic Application of Glyphosate. 

Exposure Scenario 
Application Rate 

(lb ae/acre)1 

Maximum Concentration 

in water (mg/L)2 

Exposure 

(mg/kg/day)3  

Short-term 

MOE4 

Ingestion of water, Adult 
8 0.737 

0.000046035 2,200,000 

Ingestion of water, Children 3 to <6 years old 0.000484583 210,000 

1  Application rate from registered labels for aquatic weed control using glyphosate IPA salt (label = EPA Reg. No. 524-343 

identified in the JGTF Use Matrix as the highest aquatic rate).  Note this rate is higher than previously assessed in D398862. 
2  Maximum concentration in water (top 4 ft) = 8 lb ae/acre x 1A/43,560 ft2 x 454,000 mg/lb x 4ft x ft3/28.32 L = 0.737 mg/L. 
3  PDR, incidental oral exposure = concentration, Cw (mg/L) x ingestion rate, IgR (L/hr) x exposure time, ET (hrs/d) x 1/BW 

(adult = 80 kg; children (3 to <6 years old) = 19 kg). 
4  MOE = NOAEL/PDR; short-term incidental oral NOAEL = 100 mg/kg bw/d.  LOC is for MOEs <100. 

 

Table 4.3 reflects the residential risk estimates that are recommended for use in the aggregate 

assessment.  The recommended residential exposure scenario for use in the adult aggregate 

assessment reflects short-term incidental oral exposure to treated aquatic areas (post-application 

exposure).  The recommended residential exposure scenario for use in the child aggregate 

assessment reflects short-term incidental oral exposure to children 1 to <2 years old from treated 

turf (post-application exposure).  As indicated above, the short-term assessment is protective of 

intermediate-term exposure (identical incidental oral POD for these durations) and the lifestages 

selected for aggregate risk assessment are considered protective for the exposures and risks for 

any other potentially exposed lifestage.   

 
Table 4.3.  Recommendations for the Residential Exposures for the Glyphosate Aggregate Assessment. 

Lifestage 
Exposure (mg/kg/day)1 

Total Exposure (mg/kg/day) MOE2  
Dermal Inhalation Oral 

short-term 

Adults 
not applicable 

0.000046035 0.000046035 2,200,000 

Children 1 to <2 year old 0.1565 0.1565 640 
1  Post-application exposure represents high-end incidental oral exposure for the relevant exposure duration. 
2  Residential post-application MOE = Incidental oral NOAEL / Residential post-application total exposure; LOC for MOEs <100. 

 

4.3  Non-Occupational Bystander Post-Application Inhalation Exposure and Risk Estimates 

 

Volatilization of pesticides may be a source of post-application inhalation exposure to 

individuals nearby pesticide applications.  The Agency sought expert advice and input on issues 

related to volatilization of pesticides from its FIFRA SAP in December 2009, and received the 

SAP’s final report on March 2, 2010 (http://www.regulations.gov/#!documentDetail;D=EPA-

HQ-OPP-2009-0687-0037).   The Agency has evaluated the SAP report and has developed a 

Volatilization Screening Tool and a subsequent Volatilization Screening Analysis 

(http://www.regulations.gov/#!docketDetail;D=EPA-HQ-OPP-2014-0219).   
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 During Registration Review, the Agency will utilize this analysis to determine if data (i.e., flux 

studies, route-specific inhalation toxicological studies) or further analysis is required for 

glyphosate. 

 

4.4  Non-Occupational Spray Drift Exposure and Risk Estimates 
 

Off-target movement of pesticides can occur via many types of pathways and it is governed by a 

variety of factors.  Sprays that are released and do not deposit in the application area end up off-

target and can lead to exposures to those it may directly contact.  They can also deposit on 

surfaces where contact with residues can eventually lead to indirect exposures (e.g., children 

playing on lawns where residues have deposited next to treated fields).  The potential risk 

estimates from these residues can be calculated using drift modeling coupled with methods 

employed for residential risk assessments for turf products. 

 

The approach to be used for quantitatively incorporating spray drift into risk assessment is based 

on a premise of compliant applications which, by definition, should not result in direct exposures 

to individuals because of existing label language and other regulatory requirements intended to 

prevent them.1  Direct exposures would include inhalation of the spray plume or being sprayed 

directly.  Rather, the exposures addressed here are thought to occur indirectly through contact 

with impacted areas, such as residential lawns, when compliant applications are conducted.  

Given this premise, exposures for children (1 to 2 years old) and adults who have contact with 

turf where residues are assumed to have deposited via spray drift thus resulting in an indirect 

exposure are the focus of this analysis analogous to how exposures to turf products are 

considered in risk assessment.   

 

Several glyphosate products have existing labels for use on turf, thus it was considered whether 

the risk assessment for that use would be considered protective of any type of exposure that 

would be associated with spray drift.  If the maximum application rate on crops adjusted by the 

amount of drift expected is less than or equal to existing turf application rates, the existing turf 

assessment is considered protective of spray drift exposure.  The currently registered maximum 

single agricultural application rate of glyphosate for several scenarios is at 8.0 lb ae/acre (grass 

pastures, forestry, and Christmas tree farms).  The highest fraction of spray drift noted for any 

application method immediately adjacent to a treated field results in a deposition fraction of 

0.262 of the application rate.  A quantitative spray drift assessment for glyphosate is not required 

because the maximum application rate for the relevant uses multiplied by the 0.26x adjustment 

factor for drift (8.0 lb ae/acre x 0.26 = 2.08 lb ae/acre) is less than the assessed maximum direct 

spray residential turf application rate (10.5 lb ae/acre; D398862, L. Venkateshwara, 30-Oct-

2012).  As a result, the turf post-application assessment is protective for any potential exposures 

for any glyphosate products.  The turf post-application MOEs have been previously assessed and 

are based on the revised SOPs for Residential Exposure Assessment (i.e., see above in Section 

4.2).   

  

                                                 
1 This approach is consistent with the requirements of the EPA’s Worker Protection Standard which, when included 

on all labels, precludes direct exposure pathways. 
2  Tier 1 output from the aerial application using fine to medium spray quality based on AgDrift® output files 
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Appendix A.  Summary of Residential Post-application Algorithms 

 

1.0 Residential Post-application 

 

1.1 Turf/Physical Activities on Turf 

 

Post-application Dermal Exposure Algorithm – Physical Activities on Turf 

Exposure resulting from contacting previously treated turf while performing physical activities is 

calculated as shown below.  Residential post-application exposure assessment must include 

calculation of exposure on the day of application.  Therefore, though an assessment can present 

exposures for any day “t” following the application, it must include “day 0” exposure. 

 

E = TTRt * CF1 * TC * ET 

 

where: 

 

E = exposure (mg/day); 

TTRt = turf transferable residue on day t (μg/cm2); 

CF1 = weight unit conversion factor (0.001 mg/μg); 

TC = transfer coefficient (cm2/hr); and 

ET = exposure time (hr/day). 

 

If chemical-specific TTR data are available, then surface residues from the day of application 

should be used (assume that individuals could be exposed to residues immediately after 

application). However, if data are not available, then TTRt can be calculated using the following 

formula: 

 

TTRt= AR * F * (1-FD)t * CF2 * CF3 

 

where: 

 

TTRt = turf transferable residue on day t (μg/cm2); 

AR = application rate (lbs ai/ft2 or lb ai/acre); 

F = fraction of ai as transferable residue following application (unitless); 

FD = fraction of residue that dissipates daily (unitless); 

t = post-application day on which exposure is being assessed; 

CF2 = weight unit conversion factor (4.54 x 108 μg/lb); and 

CF3 = area unit conversion factor (1.08 x 10-3 ft2/ cm2 or 2.47 x 10-8 acre/cm2). 

 

Dermal absorbed doses are calculated as: 

 

 
BW

AFE
D

*
=    

 

where: 

D = dose (mg/kg-day); 
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E = exposure (mg/day); 

AF = absorption factor (dermal); and 

BW = body weight (kg). 

 
Table A-1: Turf (Physical Activities) -- Inputs for Residential Post-application Dermal Exposure 

Algorithm Notation 
Exposure Factor 

(units) 
Point Estimate(s) 

AR 
Application rate 

(mass active ingredient per unit area) 
10.5 

F 

Fraction of AR as TTR 

following application (if 

chemical-specific data is 

unavailable) 

L/WP/WDG 0.01 

Granules 0.002 

FD 

Daily residue dissipation 

(if chemical-specific data 

is unavailable) 

(fraction) 

L/WP/WDG 0.1 

Granules 0.1 

TC 

Transfer 

Coefficient 

(cm2/hr) 

L/WP/WDG 
Adults 180,000 

Children 1 < 2 years old 49,000 

Granules 
Adults 200,000 

Children 1 < 2 years old 54,000 

ET 
Exposure Time 

(hours per day) 

Adults 1.5 

Children 1 < 2 years old 1.5 

BW 
Body Weight 

(kg) 

Adults 80 

Children 1 < 2 years old 11 

L/WP/WDG = Liquids/Wettable Powders/Water-dispersible Granules 

 

Post-application Hand-to-Mouth Exposure Algorithm– Physical Activities on Turf 

Exposure from hand-to-mouth activity is calculated as follows (based on the algorithm utilized in 

the SHEDS-Multimedia model): 

 

E = [HR * (FM * SAH) * (ET * N_Replen) * (1- (1- SE)(Freq_HtM/N-Replen))] 

 

where: 

 

E = exposure (mg/day); 

HR = hand residue loading (mg/cm2); 

FM = fraction hand surface area mouthed / event (fraction/event); 

SAH = typical surface area of one hand (cm2); 

ET = exposure time (hr/day); 

N_Replen = number of replenishment intervals per hour (intervals/hour); 

SE = saliva extraction factor (i.e., mouthing removal efficiency); and 

Freq_HtM = number of hand-to-mouth contacts events per hour (events/hour). 

 

and 

 

 
2 * SA

DE * Fai
  HR

H

hands
=   
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where: 

 

HR = hand residue loading (mg/cm2); 

Faihands  = fraction ai on hands compared to total surface residue from dermal transfer coefficient 

study (unitless); 

DE = dermal exposure (mg); and 

SAH = typical surface area of one hand (cm2). 

 

Dose, normalized to body weight, is calculated as: 

 

 
BW

E
D =    

 

where: 

D = dose (mg/kg-day); 

E = exposure (mg/day); and 

BW = body weight (kg). 

 
Table A-2: Turf (Physical Activities) – Inputs for Residential Post-application Hand-to-Mouth 

Exposure  

Algorithm 

Notation 

Exposure Factor 

(units) 
Point Estimate(s) 

Faihands 

Fraction of ai on hands 

from dermal transfer 

coefficient study 

(unitless) 

Liquid formulations 0.06 

Granular formulations 0.027 

DE Dermal exposure (mg) Calculated 

SAH 
Typical surface area of one hand (cm2), children 1 < 

2 years old 
150 

AR 
Application rate 

(mass active ingredient per unit area) 
10.5 

HR Residue available on the hands (mg/cm2) Calculated via (DE * Faihands)/SAH 

FM 
Fraction hand surface area mouthed 

(fraction/event) 
0.127 

N_Replen 
Replenishment intervals per hour 

(intervals/hr) 
4 

ET 
Exposure time  

(hrs/day) 
1.5 

SE 
Saliva extraction factor 

(unitless) 
0.48 

Freq_HtM 
Hand-to-mouth events per hour 

(events/hr) 
13.9 

BW 
Body Weight 

(kg) 

Children 1 < 2 years 

old 
11 

 

Post-application Object-to-Mouth Exposure Algorithm– Physical Activities on Turf 



14 

 

Exposure from object-to-mouth activity is calculated as follows (based on the algorithm utilized 

in SHEDS-Multimedia): 

  

 E = [OR* CF1 * SAMO * (ET * N_Replen) * (1- (1- SEO)(Freq_OtM/N_Replen))]  

 

where: 

 

E = exposure (mg/day); 

OR = chemical residue loading on the object on day “t” (ug/cm2); 

CF1 = weight unit conversion factor (0.001 mg/µg); 

SAMO = area of the object surface that is mouthed (cm2/event); 

ET = exposure time (hr/day); 

N_Replen = number of replenishment intervals per hour (intervals/hour); 

SEO  = saliva extraction factor (i.e., mouthing removal efficiency); and 

Freq_OtM  = number of object-to-mouth contact events per hour (events/hour). 

 

and 

 

 OR = AR * FO * CF2 * CF3   

 

where: 

 

OR = chemical residue loading on the object (μg/cm2); 

AR = application rate (lbs ai/ft2 or lb ai/acre); 

FO = fraction of residue available on the object (unitless); 

CF2 = weight unit conversion factor (4.54 x 108 µg/lb); and 

CF3 = area unit conversion factor (1.08 x 10-3 ft2/cm2 or 2.47 x 10-8 acre/cm2). 

 

Dose, normalized to body weight, is calculated as: 

 

 
BW

E
D =    

 

where: 

D = dose (mg/kg-day); 

E = exposure (mg/day); and 

BW = body weight (kg). 

 
Table A-3: Turf (Physical Activities) – Inputs for Residential Post-application Object-to-Mouth 

Exposure  

Algorithm 

Notation 

Exposure Factor 

(units) 
Point Estimate(s) 

AR 
Application rate (to turf) 

(mass active ingredient per unit area) 
10.5 

FO Fraction of AR as OR following application 1 0.01 

SAMO 
Surface area of object mouthed  

(cm2/event) 
10 
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Table A-3: Turf (Physical Activities) – Inputs for Residential Post-application Object-to-Mouth 

Exposure  

Algorithm 

Notation 

Exposure Factor 

(units) 
Point Estimate(s) 

N_Replen Replenishment intervals per hour (intervals/hour) 4 

SEO 
Saliva extraction factor 

(fraction) 
0.48 

ET 
Exposure time  

(hours per day) 
1.5 

Freq_OtM Object-to-mouth events per hour (events/hr) 8.8 

BW Body Weight (kg) Children 1 < 2 years old 11 
1 This SOP assumes that all of the residue on the turf could be transferred to the object (e.g., object residue is 

equal to turf transferable residue). 

 

Post-application Incidental Soil Ingestion Exposure Algorithm– Physical Activities on Turf 

Exposure from incidental soil ingestion is calculated as follows: 

 

 E = SRt * SIgR * CF1   

 

where: 

E = exposure (mg/day); 

SRt = soil residue on day "t" (µg/g); 

SIgR = ingestion rate of soil (mg/day); and 

CF1 = weight unit conversion factor (1 x 10-6 g/µg). 

 

and 

 

 SRt = AR * FS * (1-FD)t * CF2 * CF3 * CF4   

 

where: 

 

SRt = soil residue on day "t" (µg/g); 

AR = application rate (lbs ai/ft2 or lb ai/acre); 

FS = fraction of ai available in uppermost cm of soil (fraction/cm); 

FD = fraction of residue that dissipates daily (unitless); 

T = post-application day on which exposure is being assessed; 

CF2 = weight unit conversion factor (4.54 x 108 µg/lb); 

CF3 = area unit conversion factor (1.08 x 10-3 ft2/cm2 or 2.47 x 10-8 acre/cm2); and 

CF4 = soil volume to weight unit conversion factor (0.67 cm3/g soil). 

 

Dose, normalized to body weight, are calculated as: 

 

 
BW

E
D =    

 

where: 

 D = dose (mg/kg-day); 

 E = exposure (mg/day); and 
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 BW = body weight (kg). 

 
Table A-4: Turf (Physical Activities) – Inputs for Residential Post-application Incidental Soil Ingestion 

Exposure  

Algorithm 

Notation 

Exposure Factor 

(units) 
Point Estimate(s) 

AR 
Application rate 

(mass active ingredient per unit area) 
10.5 

FS 
Fraction of AR available in uppermost 1 cm of soil 

(unitless) 
1 

FD 
Daily residue dissipation 

(fraction) 
0.1 

SIgR Soil ingestion rate (mg/day) 50 

BW Body weight (kg) Children 1 < 2 years old 11 

 

 

 

2.0 Aquatic Use 

 

This SOP provides a standard method for estimating the dose for adults and children 3 < 6 years 

old from incidental ingestion of water from treated aquatic areas (e.g., lakes).   This scenario 

assumes that swimmers ingest water that enters their mouth during swimming or playing in the 

treated water.   

 

Post-application Incidental Ingestion Exposure Algorithm 

Exposure from incidental ingestion of treated water is calculated as follows: 

 

� =  �� ∗ ��	 ∗ �
 

 

Where: 

E = exposure (mg/day), 

Cw = chemical concentration in water (mg/L), 

IgR = ingestion rate of water (L/hr), 

ET  = exposure time (hrs/day). 

 

Dose, normalized to body weight, is calculated as: 

 

� =  
�

�
 

 

where: 

D = dose (mg/kg-day); 

E = exposure (mg/day); 

BW = body weight (kg). 

 

Post-application incidental ingestion following aquatic applications is generally considered 

short-term in duration. Refinement of this dose estimate to reflect a more accurate short-term 
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multi-day exposure profile can be accomplished by accounting for the various factors outlined in 

Sections 1.3.2 and 1.3.4, such as residue dissipation, product-specific re-treatment intervals, and 

activity patterns. If longer-term assessments (i.e., intermediate-, long-term, or lifetime exposures) 

are deemed necessary, similar refinements to more accurately reflect the exposure profile are 

recommended.  

 

Post-application Incidental Ingestion Exposure Algorithm Inputs and Assumptions 

Recommended values for post-application incidental ingestion exposure assessments are 

provided in Error! Reference source not found. below.  Following this table, each scenario-

specific input parameter is described in more detail.  This description includes a summary of i) 

key assumptions; ii) data sources used to derive recommended input values; and iii) discussion of 

limitations that should be addressed when characterizing exposure.   

 
Table XX:  Aquatic Applications – Recommended Point Estimates for Post-Application Incidental 

Ingestion Exposure Factors. 

Algorithm 

Notation 

Exposure Factor 

(units) 
Point Estimate(s) 

Cw Chemical concentration in water (mg/L) 
Based on either (1) monitoring 

data or (2) label information 

IgR Ingestion rate (L/hr) 0.05 

ET 
Exposure Time 

(hours per day) 

Adults 0.1 

Children 3 < 6 years old 0.25 

BW 
Body weight 

(kg) 

Adults 80 

Children 3 < 6 years old 19 

 

Chemical concentration in water (Cw)  

The chemical concentration is water can be estimated based on (1) chemical-specific monitoring 

data or (2) the application rate provided on the product label.  If the application rate provided on 

the label is only given in lb active ingredient (ai) per area (rather than lb ai/volume), then an 

assumption of 4 feet depth (and uniform distribution) can be used to estimate the concentration 

in water.   

 

Ingestion rate of water (IgR) 

Water ingestion rates are based on the Risk Assessment Guidance for Superfund (RAGS) Part A 

(http://www2.epa.gov/risk/risk-assessment-guidance-superfund-rags-part) which references a 

value from the Superfund Exposure Assessment Manual (USEPA, 1988).  The recommended 

point estimate for use in post-application incidental ingestion exposure assessments is 0.05 L/hr 

of swimming for adults and children 3 < 6 years old. 

 

Exposure Time 

The exposure time for swimming in aquatic areas is based on information provided in the 2011 

Exposure Factors Handbook (USEPA, 2011).  Data are provided on the number of minutes per 

month spent swimming in a freshwater swimming pool (Tables 16-40 and 16-42).  Using these 

data, monthly averages were calculated and the recommended point estimates for use in post-

application inhalation exposure assessments are 0.1 hour/day for adults and 0.25 hour/day for 

children 3 < 6 years old.   
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Future Research/Data Needs 

Unavailable information that would refine post-application ingestion exposure assessments for 

pesticide applications to aquatic areas include: 

 

• Application intervals (i.e., how often chemicals are applied to aquatic areas) – either 

chemical-specific or generic information. 

• Survey information (preferably longitudinal) detailing: 

o Daily/weekly/monthly probability of treating aquatic areas with pesticides; 

o Product-specific application rates to obtain the likelihood that the maximum rate 

is used; and, 

o Daily activity patterns specific to aquatic areas. 

• Post-application exposure data, specifically for residential aquatic area activities, and/or 

describing the extent to which an individual’s exposure for a given activity varies. 

 

Exposure Characterization and Data Quality 

• The exposure time for swimming is based on the average time spent in a freshwater 

swimming pool, and is used as a surrogate for lakes/ponds.  

 

Combining Post-application Scenarios 
Risks resulting from different exposure scenarios are combined when it is likely that they can 

occur simultaneously based on the use pattern and when the toxicological effects across different 

routes of exposure are the same. When combining scenarios, it is important to fully characterize 

the potential for co-occurrence as well as characterizing the risk inputs and estimates. Risks 

should be combined even if any one scenario or route of exposure exceeds the level of concern 

because this allows for better risk characterization for risk managers.  For the aquatic areas 

scenario, dermal, inhalation and incidental ingestion exposures can be combined if the routes 

share a common toxicological endpoint.  
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I. PURPOSE & SCOPE  

 
 The Environmental Protection Agency’s (EPA) Office of Pesticide Programs (OPP) is 
a licensing program regulating pesticides in the U.S under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA) and the Federal Food, Drug, and Cosmetic Act 
(FFDCA).  As part of this program, OPP evaluates a substantial body of toxicology and 
exposure data to assess the effects of pesticides on human health and the environment.  In 
evaluating human health, EPA looks first for information directly evaluating the potential 
for effects to people, including epidemiological data.   Historically, however, few 
epidemiology studies have been available to inform the potential toxicity of pesticide 
chemicals.  As such, OPP has in the past primarily relied on toxicology studies in laboratory 
animals to assess the hazard potential and to estimate human health risk.  With the 
publication of numerous papers from the Agricultural Health Study1 and from the National 
Institute of Environmental Health Sciences (NIEHS)/EPA Children’s Centers2, among 
others, the availability of epidemiology studies conducted on U.S.-relevant exposures to 
pesticides is increasing. Nevertheless, since the number of pesticides for which quality 
epidemiology data either exist or are being developed remains relatively low in the near 
term, experimental laboratory data will likely continue to be the primary source of data for 
use in quantitative risk assessment for most pesticides.   
 
 OPP’s goal is to use such information -- when available -- in a scientifically robust 
and transparent way.  To accomplish this, OPP has developed a general epidemiologic 
framework, as described in this document, that outlines the scientific considerations that 
OPP will weigh in evaluating how such studies and scientific information can be more fully 
integrated into risk assessments of pesticide chemicals.  The current document is neither a 
binding regulation nor is it intended to be or serve as a reviewer’s guide or manual or as a 
Standard Operating Procedure for assessing or using epidemiology data. Nor is it intended 
to be a full treatise on more modern or advanced epidemiological methods or to adequately 
convey the nuances and complexity that is important for interpreting these types of 
studies.   As such, it does not discuss (or does not discuss in any detail) such important 
epidemiological topics as causal inference and causal diagrams (Rothman et al., 2012a; 
Glymor and Greenland, 2012); more recent approaches to confounder identification, 
assessment, and control; meta-analysis and heterogeneity and its assessment/evaluation 
(Borenstein et al., 2009; Greenland and O’Rourke, 2012); or sensitivity/quantitative bias 
analysis for epidemiologic data (Lash et al., 2009; Lash et al,. 2014; Ioannidis, 2008; 
Greenland and Lash, 2012; Jurek et al., 2007).   All these topics, concepts, and issues can 
and do apply to epidemiology studies concerning pesticides, but are not covered in this 
OPP framework document.  Instead, this document provides overall conceptual 
considerations concerning the evaluation and use of epidemiology studies on pesticides in 

                                            
1 https://aghealth.nih.gov/ 
2 https://www.epa.gov/research-grants/niehsepa-childrens-environmental-health-and-disease-prevention-
research-centers 
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the context of human health risk assessments to support OPP’s FIFRA and FFDCA activities.    
An earlier version of this document was reviewed favorably by the FIFRA Scientific 
Advisory Panel (SAP) in February, 2010 (USEPA, 2010; FIFRA SAP, 2010).  This document 
incorporates improvements recommended by the SAP, public comments, and the 
experience gained since 2010 conducting assessments on several pesticides for which 
epidemiological data were available, and should be considered a document that will be 
updated from time-to-time as we progress and on as-needed basis  

II. INTRODUCTION  

 
 Two reports by the National Research Council (NRC) of the National Academy of 
Science (NAS), “Toxicity Testing in the 21st Century: A Vision and A Strategy (2007)” and 
“Science and Decisions (2009),” together provide new directions in toxicology and risk 
assessment.   These two NRC reports advocate far reaching changes in how toxicity testing 
is performed, how such data are interpreted, and ultimately how regulatory decisions are 
made.  Specifically, the 2007 report on 21st century toxicity testing advocates a shift away 
from the current focus of using apical toxicity endpoints to using toxicity pathways3 to 
inform toxicity testing, risk assessment, and ultimately decision making.  This approach is 
based on the rapidly evolving scientific understanding of how genes, proteins, and small 
molecules interact to form molecular pathways that maintain cell function in human cells. 
The goal for the new toxicity testing paradigm is to determine how exposure to 
environmental agents can perturb these pathways, thereby causing a cascade of 
subsequent key events leading to adverse health effects.  Human information like that 
found in epidemiology studies, human incident databases, and biomonitoring studies, along 
with experimental toxicological information are expected to play a significant role in this 
new approach.  Specifically, these types of human information provide insight into the 
effects caused by actual chemical exposures in humans and thus can contribute to problem 
formulation and hazard/risk characterization.  In addition, epidemiologic and human 
incident data can guide additional analyses or data generations (e.g., dose and endpoint 
selection for use in in vitro and targeted in vivo experimental studies), identify potentially 
susceptible populations, identify new health effects, or confirm the existing toxicological 
observations.   
 
 This new vision of toxicity testing and risk assessment will involve data from 
multiple levels of biological organization ranging from the molecular level up to 
population-based surveillance with a goal of considering chemical effects from their source 
to the ultimate health outcome and effects on populations.  Such data will come from in 
vitro and in vivo experimental studies along with in silico and modeled data. OPP’s 
framework for incorporating epidemiology and incident data is conceptually consistent 
with the 2007 NRC report on 21st century toxicity testing in that both emphasize the use of 
the best available information from multiple data sources are compiled in a weight of the 
evidence (WOE) analysis.    

                                            
3 Toxicity pathways are cellular response pathways that, when sufficiently perturbed, are expected to result 
in adverse health effects. 
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As a general principle, occupational and environmental epidemiology studies are 

conducted only on widely used pesticides; these pesticides also tend to have to be well-
studied in the scientific literature.  Thus, OPP expects in many cases where epidemiologic 
data are available, a significant body of literature data on toxicology, exposure, 
pharmacokinetics (PK), and mode of action/adverse outcome pathway information 
(MOA/AOP) may also be available.  Human incident data are available on a broader range 
of chemicals, some of which have robust databases and others which do not.  In those 
situations, where there are significant human incident cases and little is known about the 
MOA/AOP or PK of a particular pesticide, the WOE analysis can be used to identify areas of 
new research.  

 
OPP’s approach in this framework for incorporating epidemiology and human 

incident data is not a new or novel approach.  Instead, this approach is a reasonable, logical 
extension of existing tools and methods.  This document relies on existing guidance 
documents and frameworks (Table 1) as the starting point for reviewing and evaluating 
epidemiology and human incident data for use in pesticide risk assessment.  This 
framework on using epidemiology and incident data in human health risk assessment is 
consistent with the recommendations of the NRC in its 2009 report on Science and 
Decisions, and with the agency’s recent Human Health Risk Assessment Framework 
(USEPA, 2014a) with respect to emphasizing the use of problem formulation as a tool for 
scoping, planning, and reviewing available, particularly in the context of risk management 
needs.   

 
Similarly, OPP’s framework is consistent with updates to the World Health 

Organization/International Programme on Chemical Safety MOA/human relevance 
framework, which highlights the importance of problem formulation and the need to 
integrate information at different levels of biological organization (Meek et al., 2014).   The 
MOA/HR framework begins with identifying the series of key events that are along the 
causal path, that are established on weight of evidence, using principles like those 
described by Bradford Hill, taking into account factors such as dose-response and temporal 
concordance, biological plausibility, coherence and consistency (Hill, 1965).  Using this 
analytic approach, epidemiologic findings can be evaluated in the context of other human 
information (including human incident findings) and experimental studies and for 
identifying areas of uncertainty and future research.   However, it is noteworthy that the 
availability of a fully elucidated MOA/AOP is a not requirement for using epidemiology 
studies in human health risk assessment.  As the agency continues to move forward in 
implementing the transformative approach in the 2007 and 2009 NRC reports and as OPP 
gains experience in integration of epidemiology and human incident information, OPP will 
re-evaluate and update this framework as appropriate.   
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Figure 1.  Schematic of the adverse outcome pathway. Adapted from Ankley et al. 
(2010). 

 

 
 

 
Table 1.  Key guidance documents and frameworks used by OPP 

NAS 

1983: Risk Assessment in the Federal Government:  Managing the Process  

1994: Science and Judgment  

2007: Toxicity Testing in the 21st Century   

2009: Science and Decisions: Advancing Risk Assessment 

2011:  NAS report on Formaldehyde 

2014: Review of EPA's Integrated Risk Information System (IRIS) Process 

WHO/IPCS 

2001-2007: Mode of Action/Human Relevance Framework  

2005:  Chemical Specific Adjustment Factors (CSAF) 

2014:  New developments in the evolution and application of the WHO/IPCS 
framework on mode of action/species concordance analysis. 
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EPA 

1991-2005: Risk Assessment Forum Guidances for Risk Assessment (e.g., guidelines for 
carcinogen, reproductive, developmental, neurotoxicity, ecological, and exposure 
assessment, guidance for benchmark dose modeling, review of reference dose and 
reference concentration processes)4  

2000: Science Policy Handbook on Risk Characterization  

2006b.  Approaches for the Application of Physiologically Based Pharmacokinetic 
(PBPK) Models and Supporting Data in Risk Assessment 
2014a.  Framework for Human Health Risk Assessment to Inform Decision Making. 
2014b.  Guidance for Applying Quantitative Data to Develop Data-Derived 
Extrapolation Factors for Interspecies and Intraspecies Extrapolation  

OPP 

2001: Aggregate risk assessment   

2001 and 2002:  Cumulative risk assessment           

OECD 2013:  Organisation for Economic Co-operation and Development Guidance Document 
On Developing And Assessing Adverse Outcome Pathways 

 
Although there are other sources of human information, the focus of this framework is 

on interpreting and using epidemiology and human incident data in human risk 
assessment; other sources of human information are not addressed in this document in any 
depth.  Specifically, this document does not extensively discuss research with pesticides 
involving intentional exposure of human subjects5 or on studies done to measure dermal or 
inhalation exposures in agricultural workers as they perform their activities6,7 .     

 
 
 
 

                                            
4 https://www.epa.gov/osa/products-and-publications-relating-risk-assessment-produced-office-science-
advisor 
5 Both the conduct of such research and OPP’s reliance on data from such research are governed by EPA’s 
Rule for the Protection of Human Subjects of Research (40 CFR Part 26.)  Among other things, these rules 
forbid research involving intentional exposure of pregnant or nursing women or of children, require prior 
review of proposals for new research by EPA-OPP and by the Human Studies Review Board (HSRB), and 
require further review by EPA-OPP and the HSRB of reports of completed research. 
6 In the last several years, OPP has extensively evaluated existing observational studies with agricultural 
workers in efforts to improve the data and approaches used in worker exposure assessment; those 
evaluations can be found elsewhere (http://www.epa.gov/scipoly/sap/meetings/2007/010907_mtg.htm) 
7 For additional information on how such worker exposure studies are conducted and used by OPP, see PPP-
48 “Pesticides and human Health Risk Assessment: Policies, Processes, and Procedures “available at 
https://www.extension.purdue.edu/extmedia/PPP/PPP-48.pdf.   

https://www.extension.purdue.edu/extmedia/PPP/PPP-48.pdf
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III. SYSTEMATIC REVIEW IN PESTICIDE RISK ASSESSMENT: EPIDEMIOLOGY 

 
In recent years, the NRC has encouraged the agency to move towards systematic 

review processes to enhance the transparency of scientific literature reviews that support 
chemical-specific risk assessments to inform regulatory decision making (NRC 2011, 
2014).  The NRC defines systematic review as "a scientific investigation that focuses on a 
specific question and uses explicit, pre-specified scientific methods to identify, select, 
assess, and summarize the findings of similar but separate studies" (NRC, 2014).  
Consistent with NRC’s recommendations, the Office of Chemical Safety and Pollution 
Prevention (OCSPP) employs fit-for-purpose systematic reviews that rely on standard 
methods for collecting, evaluating and integrating the scientific data supporting our 
decisions.   

 
According to the NRC, systematic reviews “have several common elements: 

transparent and explicitly documented methods, consistent and critical evaluation of all 
relevant literature, application of a standardized approach for grading the strength of 
evidence, and clear and consistent summative language (NRC, 2014).” In recent years, 
several groups (Rooney et al., 2014; Woodruff and Sutton, 2014; Hartung, 2010) have 
published systematic review approaches for use in environmental health sciences. The 
OCSPP approach to systematic review is consistent with the principles articulated in the 
Cochrane Handbook for Systematic Reviews of Interventions for evidence-based medicine 
and with the principles of the Grading of Recommendations Assessment, Development and 
Evaluation (GRADE). GRADE guidelines used by systematic review approaches for 
environmental health sciences developed by the National Institute of Environmental Health 
Sciences (NIEHS) Office of Health Assessment and Translation (OHAT) (Rooney et al., 
2014) and University of California, San Diego (Woodruff and Sutton, 2014).  According to 
the Cochrane Handbook, the key characteristics of a systematic review are: 

 
• a clearly stated set of objectives with pre-defined eligibility criteria for studies; 
• an explicit, reproducible methodology; 
• a systematic search that attempts to identify all studies that would meet the 

eligibility criteria; 
• an assessment of the validity of the findings from the identified studies; 
• a systematic presentation and synthesis of the characteristics and findings of the 

included studies. 
 
Each approach mentioned above share common themes and workflow starting with a 

statement of scientific context (e.g., problem formulation or protocol) followed by 
literature review with explicit search strategy methods, analysis of study quality (often 
called risk of bias), evaluation of the quality of the totality of the evidence (e.g., integration) 
and ultimately leading to a conclusion(s).  Each approach recommends transparent and 
pre-determined criteria for inclusion/exclusion of scientific literature, evaluation of study 
quality, and reporting of study quality (e.g., high, medium, low).  Each approach 
recommends a pre-stated tool for data integration that provides the foundation for the 
conclusion(s). 
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So far, no single nomenclature has been agreed upon by the risk assessment 

community for systematic review and OCSPP expects terminology to evolve over time as 
more broad experience is gained.  OCSPP considers its systematic review process and 
workflow as starting with problem formulation followed by data collection, data 
evaluation, data integration, and summary findings with critical data gaps identified.  
Scientific analysis is often iterative in nature as new knowledge is obtained.   

 
 

A. Problem Formulation 

In the NRC report Science and Decisions-Advancing Risk Assessment, the National 
Academy of Sciences (NAS) recommended to EPA that risk assessments and associated 
scientific analyses be developed to be useful to policy makers; in order to attain this goal, 
the NRC recommended that the agency more broadly use problem formulation in 
developing its risk assessments.  In response to the NRC, the agency published the Human 
Health Risk Assessment Framework (USEPA, 2014) which highlights the importance of 
problem formulation.  Problem formulation entails an initial dialogue between scientists 
and risk managers and provides the regulatory context for the scientific analysis and helps 
define the scope of an analysis.  Problem formulation draws from regulatory, decision-
making and policy context of the assessment, informs the technical approach to the 
assessment and systematically identifies the major factors to be considered.  As such, the 
complexity and scope of each systematic review will vary among the different risk 
assessment contexts.  In other words, an OCSPP systematic review is conducted as “fit-for-
purpose” (NRC, 2009) based on the pre-determined scope and purpose determined from 
problem formulation.   

The problem formulation involves consideration of the available information along 
with key gaps in data or scientific information.  OPP uses problem formulation as a tool to 
identify exposure pathways and potential health outcomes along with the appropriate 
methods, data sources, and approaches for the scientific analysis.    If missing data are 
critical to the assessment, options are discussed as to how best to obtain that information 
(e.g., required testing, research). The peer review process is identified and the timeline for 
completing the assessment is defined.  

Systematic review provides a transparent tool for organizing available information 
and identifying gaps in information for the regulatory purpose for the analysis.  As such, in 
problem formulation, the regulatory context of a scientific analysis is described which in 
turn defines the scope of and purpose for collection and evaluation of scientific literature.  
Some considerations in problem formulation may be related to population or life-stage, 
exposure pathways (e.g., route, duration, frequency), and/or health outcomes of interest 
identified from in vitro or in vivo laboratory studies along with epidemiology or human 
incident studies along with resources available and regulatory timeframe.   In the context of 
considering epidemiology and human incident information, an initial evaluation of the 
study quality, study design, and uncertainties are considered.   
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Key scientific issues related to hazard assessment considered in problem 
formulation include:  What are the effects associated with exposure?  What are the 
MOA/AOPs associated with these effects?  What are the temporal aspects of the effects?  
Are there susceptible populations and if so, who are they and what factors contribute to 
susceptibility?   Are there differences in PK or pharmacodynamics (PD) between laboratory 
animals and humans?  Exposure information is also evaluated in problem formulation.  Key 
scientific issues related to exposure assessment considered in problem formulation 
include:   How is the pesticide used? What are all of the relevant use sites of exposure? To 
what chemical substances will people be exposed? What are the routes, durations, and 
frequencies of exposures? Who may be exposed?  Does the exposure pose different risks to 
different groups (e.g., due age or activity patterns?)   In the specific case of epidemiology 
data, this review considers a variety of factors including, but not limited to, research 
hypothesis, study design (i.e., sample size, sufficient controls, quality of measurements, 
etc.), exposure dose/concentration, statistical analysis, and conclusions.   

B. Data Collection 

 
The data collection phase of systematic review is the collection of available information 

from various published and unpublished sources, such as the open scientific literature and 
submitted studies for pesticide registration.  OPP reviews data collected under the 
Organisation for Economic Cooperation and Development (OECD) test guidelines, OCSPP 
harmonized test guidelines, and other pesticide (OPP guidelines).  These guideline studies 
are collected primarily from in-house databases of submitted studies and are found 
through searches of such internal databases.   

 
In the case of epidemiology, most studies are expected to be found in the open 

scientific literature.  Although in some cases supplemental analyses or information may be 
available, dialogue with the researchers may provide additional, important information not 
published in the original paper in understanding and interpreting epidemiology studies.  
The sources of human incident information are summarized in Section IV.   

 
Open literature search strategies use specified criteria to retrieve health effects 

information from the open scientific literature and unpublished sources. After identifying 
and selecting the most appropriate sources/databases and determining the most resource 
effective strategy utilizing classification codes, medical subject headings, and/or keywords, 
a search is conducted of the literature.  Depending on the complexity of the scientific 
evaluation, support from a reference librarian may or may not be needed.  The goal of a 
human health literature search is to perform a reliable and reproducible literature search 
by providing proper documentation of the literature search process. The following steps 
are conducted to retrieve relevant studies:  

 

• The purpose of the scientific analysis and inclusion criteria are established. 

• Combinations of terms/key words and/or MeSH (Medical Subject Heading) terms 
and their Boolean combinations (AND; OR; NOT) are used and documented.  



 

  Page 11  

Advanced Search and Field Search by author, title, keywords or subject heading may 
also be performed as needed.  Knowledge of database structure, and using a 
separate search strategy for a specific database is helpful in retrieving relevant 
studies. In addition to an initial comprehensive search, periodic searches may be 
conducted to update the literature list. 

• The search strategy is documented, including the date(s) of the search(es)to ensure 
that all the searches of all the databases are reproducible.   

• Reference lists of retrieved articles are examined2 for additional background and to 
look for articles that were not discovered in the initial search.   

• After combining the retrieved articles from different databases and removing 
duplicates, the available titles and abstracts are screened.  For some of the articles 
where relevance could not be determined from the title and the abstract, the article 
is retrieved for further review. 

• Following the initial screening, articles that were not relevant (exclusion criteria) – 
such as opinion articles, studies not in English, and those consisting only of abstracts 
are excluded.  Additional exclusion criteria can be identified on a case by case basis.  
All exclusion criteria are documented.  The rest of the articles, even those that found 
no adverse health effects, are included for review and evaluation.   

 
 

C. Data Evaluation 

 
In the data evaluation phase, data quality is reviewed and conclusions are made about 

the utility of such data. Study quality reflects the overall confidence that reports findings 
are correct (Balshem et al., 2011).  As such, study quality can include: 

 
• reporting quality (how well or completely a study is reported);  
• how credible the findings are based on the design and conduct of the study;  
• and how well the study addresses the topic under review (Rooney et al., 

2014).  
 
Study quality is first considered on an individual study basis, and the quality is judged. 

For example, one may have stronger confidence in a well conducted case control study than 
a poorly conducted cohort study.  Credibility of the scientific findings, often called risk of 
bias, is evaluated using pre-determined criteria for specific domains related to study design 
and conduct (See Table 2).   

 
OPP initially developed a guidance on using the open scientific literature 

considerations called the “Guidance for Considering and Using Open Literature Toxicity 
Studies to Support Human Health Risk Assessment” (USEPA, 2012) and generally continues 
to follow this guidance.   However, with the acceleration of systematic review in risk 
assessment, some aspects of the literature guidance may need updating in the future.  
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Conclusions about the quality of the data are made and can be described in conclusion 
statements or categories (e.g., acceptable/not acceptable; low, medium, high).   

 
Specific considerations used in evaluating epidemiology studies on pesticide chemicals 

are provided in Section III.C below.  As part of the data review, a concise written review of 
the study is developed.  This written review describes the study design, results, 
conclusions, and the strengths and weaknesses of the study. The quality of the 
epidemiologic exposure assessment is an important factor in determining what role 
epidemiologic data will play in the risk assessment.  As such, it is important to fully 
characterize the assumptions used in the epidemiologic exposure assessment and the 
degree to which these assumptions affect the interpretation and generalizability of the 
epidemiologic findings.  The evaluation of the epidemiologic exposure assessment may 
include a consideration of past and present exposure patterns (e.g., exposed populations, 
pathways, routes, and levels of exposure) and may include significant changes in use 
patterns (e.g., risk mitigation actions or new use patterns).  With regard to evaluating meta-
analyses, reporting guidelines for Meta-analysis Of Observational Studies in Epidemiology 
(MOOSE) have been developed by Stroup et al., (2000) that are useful in evaluating the 
quality and interpreting meta-analysis.  

 
D. Data Integration: Weight of Evidence (WOE) 

 
OPP’s human health characterizations involve the consideration of all available and 

relevant data, including but not limited to human studies/epidemiology, biomonitoring 
data, in vitro and in vivo experimental laboratory toxicological studies, MOA/AOP 
information, pharmacokinetic studies, and structure-activity relationships (SAR).  Once the 
different types of hazard data are collected and a full evaluation of each relevant study is 
conducted and documented, the next step is to integrate multiple lines of evidence. 

 
Data integration is based on the principle of reaching a judgment of the totality of 

the available negative and positive data for relevant hazards. OPP uses a WOE analysis for 
evaluating epidemiology and human incident data, such conclusions are made on the 
preponderance of the information rather than relying on any one study.  OPP uses the 
modified Bradford Hill criteria like those in the MOA/human relevance framework as a tool 
for organizing and integrating information from different sources (Hill, 1965; U.S. EPA, 
1999, 2005; Sonich-Mullin et al., 2001; Meek et al., 2003; Seed et al., 2005; OECD AOP Wiki 
Users Handbook8).   It is important to note that the Hill Criteria are not intended as a check 
box approach but instead are points to consider when evaluating the totality of evidence.  
In addition, the availability of a fully elucidated MOA/AOP is a not requirement for using 
epidemiology studies in human health risk assessment.  However, even in the absence of a 
fully developed MOA/AOP, collection and evaluation of mechanistic data may provide 
support for biological plausibility and help explain differences in tissue sensitivity, species, 
gender, life-stage, or other factor.  The MOA/human relevance framework is a flexible tool 
which provides a foundation for organizing information without rigidity.  It is this 

                                            
8 https://aopwiki.org/wiki/index.php/Main_Page#OECD_User_Handbook 
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flexibility that makes it a useful tool for a variety of purposes such as evaluating causality, 
integrating information across multiple lines of scientific evidence, and identifying data 
gaps and areas of future research.  In this analysis, epidemiologic findings and human 
incident data can be evaluated in the context of other human information and experimental 
studies to evaluate biological plausibility, to identify areas of uncertainty and areas of 
further research.   To describe how Bradford Hill aspects are considered in the WOE 
evaluations, OPP has used some definitions of terms as outlined in EPA’s Preamble to the 
Integrated Science Assessments (ISAs) which serve as a scientific foundation for the review 
of EPA’s National Ambient Air Quality Standards (NAAQS). (USEPA, 2015).   

 
 
• Key events.  In cases where the MOA/AOP are established for a particular health 

outcome, a clear description of each of the key events (i.e., measurable parameters) 
that underlie the MOA/AOP are given. Data to inform the key events may come from 
a combination of in vitro or in vivo data sources (human or animal). These key 
events can be a combination of PK and PD events.  However, it noteworthy that the 
availability of a fully elucidated MOA/AOP is a not requirement for using 
epidemiology studies in human health risk assessment.   

 
• Biological Gradient/Exposure-Response/Dose-Response Concordance & 

Relationships.  The Preamble to the ISAs notes that “In the context of epidemiology, 
a well-characterized exposure-response relationship (e.g., increasing effects 
associated with greater exposure) strongly suggests cause and effect, especially 
when such relationships are also observed for duration of exposure (e.g., increasing 
effects observed following longer exposure times) (USEPA, 2015).” When the 
MOA/AOP is known, dose-response relationships are identified for each key event.  
Dose-response relationships are compared among key events.  In some cases, the 
earlier key events may be more sensitive than later key events.  In other cases, key 
events may share similar dose-response curves.   

 
• Temporal association.  Evidence of a temporal sequence between the introduction 

of an agent and appearance of the effect constitutes another argument in favor of 
causality (USEPA, 2015).  The Preamble to the ISAs notes that “Strong evidence for 
causality can be provided through ‘natural experiments’ when a change in exposure 
is found to result in a change in occurrence or frequency of health.”   
 
 

This analysis considers key events which occur rapidly (e.g., metabolism to an active 
metabolite which could occur within minutes of exposure) and those which occur after 
longer durations (e.g., development of a tumor) to ensure coherence of the effects.  Specific 
to considering epidemiology data, the temporal relationship between the exposure and 
health outcome may be considered.     
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• Strength, consistency, and specificity.  
 

Consistency:  An inference of causality is strengthened when a pattern of elevated risks is 
observed across several independent studies. The reproducibility of findings constitutes 
one of the strongest arguments for causality. Statistical significance is not the sole criterion 
by which the presence or absence of an effect is determined. If there are discordant results 
among investigations, possible reasons such as differences in exposure, confounding 
factors, and the power of the study are considered (USEPA, 2015).   
 
Consistency of findings across studies is informed by the repeated observation of effects or 
associations across multiple independent studies. Further support is provided by 
reproducibility of findings in different populations under different circumstances. 
However, discordant results among independent investigations may be explained by 
differences in study methods, random errors, exposure, confounding factors, or study 
power, and thus may not be used to rule out a causal connection (USEPA, 2015). 

 
Strength of the observed association:  The finding of large, precise risks increases 
confidence that the association is not likely due to chance, bias, or other factors. However, 
it is noted that a small magnitude in an effect estimate may or may not represent a 
substantial effect in a population (USEPA, 2015). 

 
Specificity of the observed association:  Evidence linking a specific outcome to an 
exposure can provide a strong argument for causation. However, it must be recognized that 
rarely, if ever, do environmental exposures invariably predict the occurrence of an 
outcome, and that a given outcome may have multiple causes (USEPA, 2015). 
 

 
• Biological plausibility and coherence.    

 
Coherence:  An inference of causality from one line of evidence (e.g., 
epidemiologiccontrolled human exposure, animal, or ecological studies) may be 
strengthened by other lines of evidence that support a cause-and-effect interpretation of 
the association. There may be coherence in demonstrating effects from evidence across 
various fields and/or across multiple study designs or related health endpoints within one 
scientific line of evidence (USEPA, 2015).   
 
When animal and human data show a similar toxic profile, both quantitatively and 
qualitatively, there is high confidence in the human health risk assessment. Whereas in 
other cases, animal and human data may show a qualitatively similar toxic profile but 
quantitative differences are observed.   For example, a particular chemical exhibits the 
same MOA/AOP in animals and humans but there may be species differences in dose-
response characteristics.  These dose-response differences could be due to tissue 
dosimetry (i.e., PK) or from different response characteristics (i.e., PD).   In contrast, animal 
and human data can, in some instances, show qualitatively dissimilar outcomes.  This 
situation highlights the need to fully and objectively evaluate all available information in a 
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transparent and comprehensive manner to consider factors such as species, gender, and 
life-stage differences and potential susceptibilities along with study design considers and 
exposure potential.   

 
Biological plausibility:  An inference of causality is strengthened by results from 
experimental studies or other sources demonstrating biologically plausible mechanisms. A 
proposed mechanism, which is based on experimental evidence and which links exposure 
to an agent to a given effect, is an important source of support for causality (USEPA, 2015).   
 
Similarly, information on MOA/AOP for a chemical, as one of many structural analogs, can 
inform decisions regarding likely causality.  Structure activity relationships and 
information on the agent’s structural analogs can provide insight into whether an 
association is causal (USEPA, 2015).   
 
EPA’s Cancer Guidelines (2005) indicate:     
 

“evaluation of the biological plausibility of the associations observed in epidemiologic 
studies reflects consideration of both exposure-related factors and toxicological 
evidence relevant to identification of potential modes of action (MOAs). Similarly, 
consideration of the coherence of health effects associations reported in the 
epidemiologic literature reflects broad consideration of information pertaining to the 
nature of the biological markers evaluated in toxicologic and epidemiologic studies. [p. 
39].”   

 
However, The Cancer Guidelines further state that “lack of mechanistic data, however, is not 
a reason to reject causality [p. 41].”   As such, lack of established MOA/AOP is not necessary 
knowledge when using epidemiology data and epidemiology associations may still be valid 
even in the absence of an established MOA/AOP and may also provide insight into potential 
MOA/AOP. 
 

• Uncertainties. Uncertainties are discussed in the WOE transparently and 
objectively. 

 
 

E. Overall conclusions, recommendations for risk assessment, statement 
of areas of confidence and uncertainty  

 
It is important to document a summary of the evidence, the procedures or methods 

used to weigh the evidence, the basis for the WOE conclusion or recommendation, any 
uncertainties and areas for further research.  Recommendations are made on the role of the 
epidemiologic or human incident data in the risk assessment.  Generally, OPP does not use 
human incident information for quantitative risk assessment but instead to inform risk 
assessment/risk management activities such as indicating a potential need for a new risk 
assessment or new risk management measures, evaluating the success of risk mitigation 
actions after they are implemented, and targeting possible enforcement activities.  In 
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contrast to more limited role of human incident data, epidemiology studies have the 
potential to help inform multiple components of the risk assessment in a variety of ways.  
High quality studies with robust exposure assessment may be used to estimate a risk 
metric quantitatively.    Alternatively, outcomes reported in epidemiologic studies may be 
compared qualitatively with those seen in in vitro and animal studies to evaluate the 
human relevance of animal findings (Hertz-Picciotto, 1995) and may be useful in assessing 
the biological plausibility of epidemiologic outcomes.   In the final portion of the proposed 
WOE analysis, the overall conclusions along with statement of areas of confidence and 
uncertainty.  This section also identifies areas of additional research.   This section 
recommends the source of data for regulatory values and the appropriate approach for 
extrapolating between species (if necessary) and among humans.   
 

 

IV. REVIEWING EPIDEMIOLOGY STUDIES FOR USE IN PESTICIDE RISK ASSESSMENT 

A.  Introduction   

 
Epidemiology is a science that seeks to identify and evaluate relationships between 

exposure to chemical, physical or biological agents, and the health status of populations 
(Boyes et al., 2007).  It has been defined as the “study of how disease is distributed in 
populations and the factors that influence or determine this distribution” (Gordis, 2009). 
More broadly, it is considered as “the study of the occurrence and distribution of health-
related events, states, and processes in specified populations, including the study of the 
determinants influencing such processes and the application of this knowledge to control 
of relevant health problems” (Porta, 2014).   The objective of much epidemiologic research 
is to obtain a valid and precise estimate of the effect of a potential cause on the occurrence 
of disease.  A key objective of epidemiology, like other sciences, is determining cause and 
effect or - said differently - of identifying the etiology of a disease or health outcome and 
the risk factors with which it might be associated.   Calderon (2000) described four major 
uses of such studies:  1) describe the health status of a population and discover important 
time trends in disease and exposure frequency; 2) explain the occurrence of diseases by 
identifying factors that are associated with specific diseases or trends; 3) predict the 
number of disease occurrences and the distribution of health states in specific populations; 
and 4) improving the health status of the population by identifying factors that affect 
environmental or human health.  In the case of pesticides, epidemiology focuses on the 
relation between exposure and adverse health effects in the general population and in 
specific sub-populations, such as occupationally exposed workers or applicators.  
 

Epidemiology studies have the potential to help inform multiple components of the risk 
assessment in a variety of ways.  High quality studies with robust exposure assessment 
may be used to quantitatively estimate risk or an appropriate risk surrogate such as an 
odds ratio or risk ratio.  However, many epidemiology studies that deal with pesticides and 
pesticide exposure suffer some limitations in size, scope, exposure assessment, or data 
analysis which prevent or otherwise impede their full use in quantitative risk assessment 
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(Ntzani et al., 2013).  Pesticide use in the US has changed significantly over the last few 
decades.  As the use changes, so does the exposure to workers.  Changes in pesticide use 
have occurred due to risk mitigation actions by EPA, resistance management activities, 
introduction of new chemistries, and increased use of genetically modified crops.  These 
significant changes in exposure have to be taken into account when interpreting 
epidemiology studies and, ultimately, the decision to use such studies in quantitative risk 
assessment. Even so, epidemiology studies may be used to compare with evidence from 
experimental animal studies to characterize assumptions used in deriving such values.  In 
other cases, outcomes reported in epidemiologic studies may be compared qualitatively 
with those seen in in vitro and laboratory animal studies to evaluate biological plausibility 
or human relevance of animal findings (Hertz-Picciotto, 1995).   Human information like 
that found in epidemiology studies are expected to potentially play a significant role in the 
new vision of toxicity testing recommended by the NRC (2007).  Specifically, epidemiology 
studies can provide insight on health outcomes that may arise from real-world chemical 
exposures in humans and thus can contribute to problem formulation and hazard/risk 
characterization.  Human information may guide additional studies (e.g., dose and endpoint 
selection for use in in vitro and targeted in vivo experimental studies); and identify novel 
health effects or host susceptibilities which can be investigated with future research.   

 
When laboratory data from animal studies provide the primary source of information 

for hazard characterization, one potential source of uncertainty is the relevance of animal 
models to humans.  In the absence of data to support the contrary, animal findings are 
assumed to be relevant to humans.  Furthermore, EPA assumes that humans are more 
sensitive than laboratory animals in the absence of data to support the contrary.  In 
actuality, humans may be more or less sensitive to pesticides than other animal species.  
Epidemiology and human incident data can provide scientific information and support to 
inform uncertainties associated with species extrapolation.   With respect to population 
variability, epidemiology studies better characterize potential variability than do animal 
studies.  Specifically, epidemiologic data include the genetic diversity, and variability 
inherent in human populations and thus can better account for and represent actual 
population response to environmental chemicals than laboratory animals (Calderon, 2000).   

 
With respect to dose-response characterization, animal toxicology studies have the 

benefit that studies can be designed to cover a broad range of exposure levels.  However, 
animal toxicology studies generally use exposures which are much larger (sometimes 
orders of magnitude) than those that occur in the environment.  These high exposure levels 
in animal studies dictate the need for extrapolation from high to low doses.  This 
extrapolation introduces added uncertainty into the risk assessment.  Epidemiology studies 
and human incident data involve actual real-world exposures and thus high dose 
extrapolation may in many cases not be needed. Epidemiology studies conducted over a 
range of exposures (from low to high) are most useful.     

 
Animal studies do not replicate the length, magnitude, duration, routes of exposure and 

variability in exposure experienced by humans (Calderon, 2000).   Human exposure often 
occurs through multimedia exposure pathways, including food, water, air, and indoor and 
outdoor environments.  In contrast, controlled laboratory studies typically use a single 
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route of exposure.  In addition, humans may experience exposure to multiple chemicals 
and/or non-chemical stressors simultaneously, whereas most animal studies involve a 
single chemical stressor.   On one hand, this multi-chemical exposure in epidemiology 
studies can provide a challenge when attempting to attribute epidemiologic outcomes to a 
single pesticide chemical. On the other hand, epidemiologic research considers real-world 
exposures and may help, when considered along with experimental approaches, address 
questions associated with multiple chemical exposures which can be difficult to evaluate in 
an experimental setting.    

 
 

B.  Types of Epidemiology Studies  

 
The major types of observational epidemiologic studies are described briefly below 

with consideration of their strengths and weaknesses (Lilienfeld and Lilienfeld, 1979; 
Mausner and Kramer, 1985; Kelsey et al., 1996; Rothman and Greenland, 2012; Paddle and 
Harrington, 2000; USEPA, 2005; Purdue Pesticide Programs, PPP-43).    

 
Cohort studies begin with a group of people that share common characteristics—the 

cohort—and evaluate their health over an extended follow-up time period during which 
the occurrence of disease is recorded (see figure box from van den Brandt et al. (2002)). 
The common characteristic is often the presence vs. absence of “risk factors” (such as 
exposures)9.  In such studies, 
differences in disease occurrence 
between the “exposed” and “non-
exposed” individuals are identified 
and studied over time to determine 
differences in the rate of disease10.  
This difference in the rate of disease 
occurrence is then investigated to 
determine if the rate of disease 
differs between the exposed and 
non-exposed groups.  Cohort studies 
have the ability to simultaneously 
evaluate multiple disease outcomes 
under study (which is not true for case-control studies, which are generally limited to 
evaluating only a single (pre-specified) disease outcome, discussed below). Cohort studies 
can also be performed either prospectively, like the Agricultural Health Study (AHS, 
http://aghealth.nci.nih.gov/), or retrospectively from historical records. A prospective 
cohort design focuses on a group of people from a current point in time through a future 
point in time. A retrospective cohort design focuses on a group exposed at some point in 
the past, and compares disease rates after exposure occurred (generally through existing 
                                            
9 While exposure is often dichotomized on an exposed vs. non-exposed basis in cohort studies, exposure can 
also be measured on a quantitative scale (e.g., by a continuous measure or by quantiles) 
10 Cohort studies commonly study differences in rates of disease, but these can also include other focal 
outcomes of interest such as birth weight, mental abilities, blood pressure, etc.    

http://aghealth.nci.nih.gov/
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available exposure databases (or records) available on a person-by-person (individual) 
basis).  Prospective cohort studies can be relatively lengthy and expensive to conduct, 
particularly for rare diseases, and require a large number of subjects to be under study.  
Importantly, significant resources and professional staff are required for a long period of 
time to collect high quality data.   

 
 
Case-control studies are studies in which groups of individuals with (cases) and 

generally without (controls) a given disease are identified and compared with respect to 
(generally past11) exposure to determine whether those with the disease of interest are 
more likely or no more likely to have 
been exposed to the agent(s) or 
factor(s) of interest.  That is, the 
analysis of case-control studies 
contrasts the frequency of exposure of 
the agent or factor in the cases with 
those in the controls to determine if 
these differ and, thus, whether there is a 
differential association.  In case-control 
studies, determination of the disease 
status (i.e., cases with the disease; 
controls without) generally precedes 
determination of the exposure status 
(see figure box from van den Brandt et 
al. (2002))   Because disease has already occurred at the time of selection into the case-
control study, this study design is particularly useful in studying uncommon diseases  or 
diseases with long latency and can be utilized to evaluate the relation between many 
different exposures and a specific (pre-specified) disease outcome of interest . And because 
case-control studies begin with individuals who have the disease, the studies can involve 
fewer subjects than cohort studies and can be completed in a comparatively shorter time 
frame.  Challenges in case-control investigations include the selection of an appropriate 
control group and the assessment of exposures which may have occurred long before the 
disease was diagnosed (Rothman, 2012; Wacholder et al. 1992a; Wacholder et al. 1992b; 
Wacholder et al. 1992c; Shultz and Grimes, 2002; Grimes and Schultz, 2005). Case-control 
studies can be particularly susceptible to “recall bias” in which diseased individuals may 
remember exposures or events differently (generally better) than those who serve as the 
controls and are healthy.   

 
Nested case-control studies are an example of a hybrid design and contain the 

elements of a cohort and a case-control study.  These designs can be useful when the 
analytical costs for determining pesticide exposure are too high for the entire cohort to be 
studies.  For example, a cases that that have developed the disease or health outcome in an 

                                            
11 It is possible for case-control studies to be done prospectively in which the cases have not yet developed 
the disease until after the study begins under which circumstance the cases are enrolled in the study over 
time.  
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ongoing cohort study can be matched with appropriate controls from the study that have 
not yet developed the disease or outcome of interest at the time of the analysis. One 
recognized advantage of the nested case-control study (as opposed to a more standard 
case-control study) is that the issues of selection bias and recall bias are minimized.   

 
Cross-sectional studies focus on the prevalence of disease (e.g., birth defects, small-

for-gestational age or SGA), symptoms, biological/physical and physiologic response 
measurements (e.g., pulmonary function tests, blood pressure, chest X-ray, clinical 
examinations, liver and kidney biomarkers). A key feature of such studies is that they are 
observational studies which focuses on the prevalence as a frequency measure, with the 
presence or absence of disease determined at the time of sampling or over a sampling 
period. Prevalence is the proportion of individuals in a population that has the disease and 
can either be determined as a “point prevalence” or as a “period prevalence”.12 A 
prevalence is a proportion not a rate and thus the cross sectional studies do not involve a 
follow up period. Typically, the exposure status (e.g., exposed or unexposed), disease 
status/outcome, and demographic characteristics are determined at a point in (or over) 
time. The major comparison in this study design is a comparison of the prevalence of the 
outcome in the exposed population vs. the prevalence of that outcome in the non-exposed 
population, with the risk measure being the prevalence risk ratio or odds ratio.  Cross-
sectional studies are generally used to identify patterns or trends in disease occurrence 
over time or in different geographical locations, and can be conducted quickly and 
relatively inexpensively.  However, they measure the prevalence of a disease outcome 
which is affected by both incidence – the rate of occurrence of new cases – and duration of 
the disease, and it can be difficult in any analysis to sufficiently separate these factors. 
Thus, they involve “survivor populations” and do not measure, evaluate, or consider those 
that have left the population of interest because they became ill.  Another important 
limitation of cross-sectional studies is they do not allow one to determine whether 
exposure precedes the disease.  As such, cross-sectional studies are unable to establish 
temporal relationships between disease and exposure and typically require additional 
studies to confirm a hypothesized causal association suggested by a cross-sectional study.  

 
Ecologic studies examine exposure and disease patterns using information reflecting 

group or population-level data. In an ecologic study, the unit of analysis is a group and not 
an individual13.  Here, groups of subjects are sampled, with the exposure, disease, and 
potential confounding factors measured at this group (or cluster) level.  Groups are 
generally defined on a geographic, administrative, or organizations unit basis (e.g., districts, 
towns, counties, schools, workplaces, etc.) with all exposure, disease, or confounder 
measurements made or summarized at the group level rather than at the level of the 
individual.  An ecological (group-based) study contrasts with an individual-level study in 
that in the former there is no information on whether the cases are the actual individuals 

                                            
12 The former involve measurements at a particular place and/or a particular time while the latter involves 
determinations of the proportion of cases over a given time period.  
13 Some studies can be “partially ecologic” in design in which either the exposure or the disease outcome is 
measured on a group level but the other variable is measures at an individual level with the researcher 
making inferences to the individual level.   
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with the exposure whereas in the latter exposure information is tied to the individual.  As 
an example, a study of disease rates by contaminant levels in water can be ecologic with 
respect to evaluation of the exposure, but the health outcome or disease status may have 
determined on an individual basis. In these instances, the term “semi-ecological” can 
sometimes be used when exposure is determined at the group level but outcome is 
determined at the level of the individual.   

 
Using this design, it is not possible to know whether all members of the exposed group 

are individually exposed (or the individual exposure levels) nor is it possible to infer 
individual-level effects from the group level effects that result.   If the intent of the study is 
to direct inferences to the group (rather than the individual), then this is not a concern and 
these studies can be appropriate, particularly if measurements are constrained or difficult 
to perform at the individual level and exposures within the group are generally 
homogenous. If the intent of the study is instead to direct inferences to the individual, then 
this study design suffers from what is termed the ecological fallacy:  the assumption that an 
observed relationship in an aggregated or grouped data set will reflect what would have 
been observed had the sampling occurred at the individual level.  In addition to this 
ecological fallacy issue, an additional bias arises a result of the inability to appropriately 
control for confounding variables at the level of the individual as opposed to the group 
when information on confounding factors is only available at the group level.     

 
In most cases, ecologic studies are considered as hypothesis-generating studies and 

best used for suggesting research hypotheses for future studies and may contribute to 
problem formulation.  Nevertheless, it is important to assess ecological studies on the basis 
of the quality of their design, and useful information can be gleaned from an ecologic study 
if it is well-designed (FIFRA SAP, 2010).  Ecologic studies alone generally do not have the 
ability to establish a causal association.  When taken with other these studies can be useful 
under certain circumstances and should be noted in the hazard characterization. In 
particular, stable populations, clear exposure contrasts, and large differences in risk can be 
important factors that might increase the utility of these studies.    
 
 

C.  Evaluating epidemiology studies for use in pesticide risk assessment   

OPP searches the peer reviewed literature for observational epidemiology studies of 
potential adverse acute and chronic health effects linked to chemical use. Details regarding 
literature search protocols and strategies are provided elsewhere. Epidemiologic research 
utilizing cohort, case-control, or cross-sectional study designs may provide information to 
OPP to strengthen OPP’s understanding of the potential hazards, exposure-response 
characterization, exposure scenarios. or assessment methods, and – ultimately -- risk 
characterization (van den Brandt, 2002).  In addition, compelling case reports or case 
series analysis may illumine a health effect or mechanism of action previously unidentified.  

 
Generally speaking, the quality of epidemiologic research, sufficiency of 

documentation of the study (study design and results), and relevance to risk assessment is 
considered when evaluating epidemiology studies from the open literature for use in OPP’s 
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risk assessments. It is important that these criteria are endpoint-specific as various 
methodological details become more or less important given the endpoint of concern. For 
example, it is important to understand relevant factors that influence outcome 
ascertainment (e.g., is there a test or a biomarker available to indicate presence of an effect, 
or are symptoms gradual and non-specific initially leading to physician diagnosis upon 
advanced disease state). In addition, for environmental and occupational epidemiology 
studies, the quality of the exposure assessment is vitally important. Prior consideration 
must be given to aspects of exposure and confounder measurement to the question under 
consideration.  

 
When considering individual study quality, various aspects of the design, conduct, 

analysis and interpretation of the epidemiology studies are important. These include:  
 

1. Clear articulation of the hypothesis, even if the study is hypothesis-generating in 
nature; 

2. Adequate assessment of exposure for the relevant critical windows of the health 
effects, the range of exposure of interest for the risk assessment target population, 
and the availability of a dose/exposure-response trend from the study, among other 
qualities of exposure assessment, 

3. Reasonably valid and reliable outcome ascertainment (the correct identification of 
those with and without the health effect in the study population), 

4. Appropriate inclusion and exclusion criteria that result in a sample population 
representative of the target population, and absent systematic bias, 

5. Adequate measurement and analysis of potentially confounding variables, including 
measurement or discussion of the role of multiple pesticide exposure, or mixtures 
exposure in the risk estimates observed, 

6. Overall characterization of potential systematic biases in the study including errors 
in the selection of participation and in the collection of information; this can include 
performing sensitivity analysis to determine the potential influence of systematic 
error on the risk estimates presented (e.g., Greenland’s formula) 

7. Evaluation of the statistical power of the study to observe health effects with 
appropriate discussion and/or presentation of power estimates, 

8. Use of appropriate statistical modeling techniques, given the study design and the 
nature of the outcomes under study 
 
Other Federal and non-Federal entities have offered such guides (e.g., OHAT, 

Navigation Guide, National Toxicology Program [NTP] Report on Carcinogens [ROC14], IRIS, 
Cochrane ACROBAT-Non-Randomized Studies of Interventions) (Sterne et al., 2015 as well 
as the STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) 
statement for observational epidemiological studies (see www.strobe-statement.org and  
Vandenbroucke et al., 2007;  Von Elm, 2014)   As OPP gains experience with integrating 
epidemiology studies into human health risk assessment, relevant adjustments to its 
evaluation approach will be made.   

 
                                            
14 http://ntp.niehs.nih.gov/pubhealth/roc/index.html 

http://www.strobe-statement.org/
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Independent study evaluation is performed and documented prior to the 
development of evidence- tables of detailed summary tables which are informative to 
hazard identification and exposure response assessment. Table 2 provides a structure to 
the major considerations evaluated and the associated weight (low, medium, high) for each 
consideration.   Table 2 provides a generic set of considerations and should not be 
considered a checklist.  The specific scientific considerations appropriate for particular 
science analysis are adjusted on a case by case basis.   
 

The culmination of the study evaluation process would be to provide 
professional/expert opinion as to the nature of the potential bias that may result from 
systematic errors in each specific study identified through study specific evaluations, and 
an assessment of overall confidence in the epidemiological database. In this way, data 
integration (animal, human, mechanistic, other) would be informed by level of confidence 
in the human epidemiological studies that inform human health effects of environmental 
and occupational exposures.  
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Table 2. Study Quality Considerations a (Adapted from Munoz-Quezada et al., 2013; 
LaKind et al., 2014) 

Parameter High Moderate Low 

Exposure 
assessment 
 

Accurate and 
precise quantitative 
relationship with 
external 
exposure, internal 
dose, or target dose, 
possibly associated 
with an MOA/AOP. 
 
If questionnaire 
utilized, questionnaire 
and/or interview 
answered by subjects 
for chemical-specific 
exposure  

Evidence exists for a 
relationship 
between biomarker in a 
specified matrix 
and external exposure, 
internal dose, or 
target dose. 
 
Questionnaire and/or 
interview for chemical-
specific exposure answered by 
subjects or proxy individuals  

Poor surrogate 
 
 
Low-quality 
questionnaire and/or 
interview; information 
collected for groups of 
chemicals rather than 
chemical-specific; no 
chemical-specific 
exposure information 
collected; ever/never 
use of pesticides in 
general evaluated 

Outcome Assessment 

Standardized tool, 
validated in study 
population; medical 
record 
review/diagnosis 
confirmation by 
trained staff; 
appropriate 
consideration of 
prevalence/incidence 
of cases 

Standardized tool, not 
validated in population, or 
screening tool; or, medical 
record review, methods 
unstated  

Selected sections of 
test, or maternal 
report, other; or, 
maternal/paternal 
self-report; 
unclear/no 
consideration for 
whether prevalent or 
incident cases are 
appropriate 

Confounder control 

Good control for 
important 
confounders relevant 
to scientific question, 
and standard 
confounders 

Moderately good control 
confounders, standard 
variables, not all variables 
relevant for scientific question 

Multi-variable analysis 
not performed no 
adjustments; no 
stratification, 
restriction, or 
matching 

Statistical Analysis 

Appropriate to study 
question and design, 
supported by 
adequate sample size, 
maximizing use of 
data, reported well 
(not selective) 

Acceptable methods, 
questionable study power 
(especially sub-analyses), 
analytic choices that lose 
information, not reported 
clearly  

Minimal attention to 
statistical analyses, 
comparisons not 
performed or 
described clearly  

Risk of (other) bias 
(selection, 
differential 
misclassification, 
effect size 
magnification, other) 

Major sources of other 
potential biases not 
likely present, present 
but analyzed, unlikely 
to influence 
magnitude and 
direction of the risk 
estimate 

Other sources of bias present, 
acknowledged but not 
addressed in study, may 
influence magnitude but not 
direction of estimate 

Major study biases 
present, 
unacknowledged or 
unaddressed in study, 
cannot exclude other 
explanations for study 
finding 

a Overall study quality ranking based on comprehensive assessment across the parameters. 
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1. Exposure Assessment  
 

Exposure assessment can be defined as the “process of estimating or measuring the 
magnitude, frequency and duration of exposure to an agent, along with the number and 
characteristics of the population exposed. Ideally, it describes the sources, pathways, 
routes, and the uncertainties in the assessment. (Zartarian et al., 2005).”  In environmental 
epidemiology, exposure assessment poses a unique challenge, particularly for toxicants 
that are found in low concentrations in environmental media (NRC, 1991; NRC, 1997).  
Given the complexity of exposure pathways, researchers have developed a number of 
different approaches to assess exposure, which vary in accuracy, precision, and resource 
requirements (Niewenhuijsen, 2003).  Some of these approaches are not specific to 
epidemiologic research but may be used to inform exposure assessment in a variety of 
scientific analyses.  These approaches include indirect methods, based on historical 
records, questionnaires, and environmental monitoring, and direct methods, based on 
personal monitoring and biomonitoring.   A brief description of each method and its 
strengths and limitations is summarized below.  

 
Table 3. Summary of indirect and direct exposure assessment methods. 

Approach Method/Tools Example Exposure Estimation 

Indirect 

Historical Records 
Estimating proximity to 
agricultural crops using 
address information 

Dichotomous or ordinal 
exposure 

Questionnaires 
Determine potential for 
exposure based on 
pesticide-use responses 

Dichotomous or ordinal 
exposure 

Environmental Monitoring 
Measuring pesticide levels 
in community water 
drinking system 

Dichotomous or ordinal 
exposure, although 
exposure can be estimated 
using modeling 

Direct 
Personal Monitoring 

Measuring pesticide 
inhalation and dermal 
contact 

Quantified exposure  

Biomonitoring Measuring pesticide levels 
in blood and urine Quantified internal dose 

 
Historical records and questionnaires are used to characterize key 

characteristics which may be associated with chemical exposure.  When used in 
epidemiologic studies, historical records and questionnaires are not typically used to 
predict quantitative levels of exposure.  Rather, historical record information or 
questionnaire responses are used to assign categorical levels of exposure.  Examples of 
historical record information that can be used to assign exposure levels includes address in 
proximity to an agricultural crop and employment history information on job title and 
history.  Similarly, questionnaires can be used to determine if individuals recall using 
pesticides or identify individuals that perform specific job functions that increase their 
potential for exposure.  While historical records and questionnaires can be cost-effective 
sources of data on potential exposure, they do have limitations.  Data collected from 
historical records and questionnaires is only a surrogate of exposure.  As a result, these 
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data sources may be an oversimplification of exposure and not accurately rank individual’s 
exposure potential.   
 

Environmental monitoring is used to characterize the levels of contaminants in 
environmental media, including air, water, soil, food, and home and work environments.  
Many state and Federal programs collect environmental monitoring data that may be 
useful in epidemiologic studies.  Environmental monitoring is particularly useful for 
exposure that can be defined by geographic boundaries, such as air pollution and drinking 
water.  As such, many epidemiologic studies have utilized ambient air monitoring data and 
community drinking water system data to characterize exposure to air pollution and 
drinking water contamination, respectively.  While environmental monitoring data is useful 
for estimating exposures defined by geographic boundaries, it can be less reliable for the 
purposes of assigning individual-levels exposures, particularly when individuals live, work, 
and spend time in many different locations.   
 

Personal monitoring is used to characterize exposure at the point of contact of a 
body boundary.  Examples of personal monitoring include the use of dosimeters to assess 
dermal contact with pesticides, personal air sampling devices to assess inhalation 
exposure, and collection of duplicate diet samples to determine pesticide levels in food.  
The advantage of personal monitoring is that it is likely to provide more accurate estimates 
of individual-level exposure than indirect methods.  Personal monitoring also makes it 
possible to quantify exposure levels that can be useful for prioritizing the relevance of 
different routes of exposure.  Additionally, personal monitoring can also be used to assess 
longitudinal exposure when repeated measurements are taken over time.  While personal 
monitoring offers many advantages over indirect approaches, it also tends to be labor and 
resource intensive (Niewenhuijsen, 2003).  As a result, it is not typically feasible to conduct 
large-scale epidemiologic studies that assess exposure using personal monitoring.  
Furthermore, personal monitoring is highly dependent on the measurement techniques 
and analytic tools used to obtain samples and it is less likely that information that 
characterizes exposures during the relevant time period (usually in the past) will be 
available.  In addition, it is unlikely that the full range of exposures over the time period of 
interest will be captured, and sampling may not be over a sufficient time period to capture 
peaks and fluctuations  As such, it is extremely important to consider the scientific rigor 
and reliability of personal monitoring methodologies that are used in epidemiologic 
studies, and such monitoring may need to be supplemented by other monitoring (e.g., 
environmental, biological, and/or interview/questionnaire data).      
 

Biomonitoring is used to characterize exposure by measuring a chemical, its 
metabolite(s), or reactive product(s) in biological samples, such as blood, urine, saliva, 
milk, adipose, and other body tissues (Needham et al., 2007).  Zartarian et al. (2005) state 
that “a biomarker/biological marker has been defined as an "indicator of changes or events 
in biological systems. Biological markers of exposure refer to cellular, biochemical, 
analytical, or molecular measures that are obtained from biological media such as tissues, 
cells, or fluids and are indicative of exposure to an agent".  Thus, biomarkers can be used to 
assess exposure or as indicators of health effects (LaKind et al., 2014).  Table 4 provides 
scientific considerations for evaluating the quality and relevance of biomonitoring data 
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collected from epidemiology studies.  Assessing exposure using biomonitoring has 
expanded rapidly as analytical tools have become more cost-effective and more biomarkers 
are identified.  Compared with self-reported questionnaire or interview data, 
biomonitoring may reduce exposure misclassification and enhance the precision of the risk 
estimates. Similarly, biomonitoring integrates exposures from different routes and can be 
used to determine the amount of exposure that is absorbed into the body (Checkoway et al., 
2004).  Furthermore, knowledge as to the role of the biomarker in the natural history of 
disease is known in certain instances, such that biomarkers may help resolve temporality 
of exposure issues.   
 

While biomonitoring has many advantages over others exposure assessment 
methods, it also has its own limitations. In many studies, biological sample are only taken 
from a single point in time and may not reflect accurately reflect longitudinal patterns, 
particularly if exposures are highly variable.  Furthermore, evaluation of biomarkers also 
requires an understanding of degradation and metabolism of chemicals in both the 
environment and human body.  As such, biomarkers of exposure may differ between 
individuals for reasons other than exposure level. Differences in metabolism, co-
morbidities such as kidney disease in relation to urinary measurements, uncertainty as to 
whether the biomarker measures exposure to the active ingredient or the environmental 
degradates may all account for apparent differences in biomarkers of exposure among 
individuals, and possibly between comparison groups.  
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Table 4. Considerations of biomonitoring data from environmental epidemiology research (Adapted from LaKind et 
al. (2014). 

 

Biomarker Consideration Tier 1 Tier 2 Tier 3 

 
 

Exposure biomarker 
 
 

 

Biomarker has accurate and 
precise quantitative relationship 
with external exposure, internal 
dose, or target dose.  

Biomarker has an unknown 
quantitative relationship with 
external exposure, internal 
dose, or target dose or is poor 
surrogate (low accuracy and 
precision) for exposure/dose. 

NA 

Effect biomarker Bioindicator of a key event in a 
MOA/AOP. 

Biomarkers of effect for which 
the relationship to health 
outcome is understood 

Biomarker has undetermined 
consequences (e.g., biomarker is not 
specific to a health outcome). 

Specificity Biomarker is derived from 
exposure to one parent chemical. 

Biomarker is derived from 
multiple parent chemicals with 
similar toxicities. 

Biomarker is derived from multiple 
parent chemicals with varying types 
of adverse endpoints. 

Method sensitivity 

Limits of detection are low 
enough to detect chemicals in a 
sufficient percentage of the 
samples to address the research 
question.  

Frequency of detection too low 
to address the research 
hypothesis.  

NA 

Biomarker stability Samples with a known history 
and documented stability data.  

Samples have known losses 
during storage but the 
difference between low and 
high exposures can be 
qualitatively assessed.  

Samples with either unknown 
history and/or no stability data for 
analytes of interest.  

Sample contamination 
 

Samples are contamination-free 
from time of collection to time of 
measurement (e.g., by use of 

Study not using/documenting 
these procedures.  

 

There are known contamination 
issues and no documentation that 
the issues were addressed 
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Biomarker Consideration Tier 1 Tier 2 Tier 3 

certified analyte-free collection 
supplies and reference materials, 
and appropriate use of blanks 
both in the field and lab).  
Research includes documentation 
of the steps taken to provide the 
necessary assurance that the 
study data are reliable.  

Method requirements 
 

Instrumentation that provides 
unambiguous identification and 
quantitation of the biomarker at 
the required sensitivity (e.g., GC-
HRMS, GC-MS/MS, LC-MS/MS)  

Instrumentation that allows 
for identification of the 
biomarker with a high degree 
of confidence and the required 
sensitivity (e.g., GC-MS, GC-
ECD).  

Instrumentation that only allows for 
possible quantification of the 
biomarker but the method has 
known interferants (e.g., GC-FID, 
spectroscopy) 

Matrix adjustment 
Study includes results for 
adjusted and non-adjusted 
concentrations 

Study only provides results 
using one method (matrix-
adjusted or not). 

NA 

FP = false positive; FN = false negative; GC-HRMS = gas chromatography/high-resolution mass spectrometry; GC-MS = gas chromatography/mass spectrometry; GC-ECD 
= gas chromatography-electron capture detector; GC-FID = gas chromatography-flame ionization detector], ICC = intra-class correlation coefficient ; NA = not applicable; 
PFP = probability of false positive 
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Indirect exposure assessment methods are common in retrospective studies and 
based on factors that are surrogates of chemical exposure.  As described above, indirect 
exposure data cannot generally be used to estimate quantitative exposure levels without 
additional modeling.  For example, a questionnaire can be used to determine if an 
individual has ever used a pesticide, but can less reliably collect data on all the 
environmental and behavioral factors that are needed to calculate that individual’s 
exposure.  As such, indirect exposure data are often used to classify exposure using a 
dichotomous exposure variable (i.e. exposed/unexposed) or ordinal exposure scale.  In 
contrast, direct exposure assessment methods are based on data on actual individual-level 
exposure through personal monitoring and biomonitoring.  Thus, direct methods can be 
used to estimate individual exposure or internal dose levels.  Direct methods are more 
common in prospective studies, but are also used in retrospective studies when existing 
biological samples are available from well-defined population groups.   
 

Quantified personal measurements, such as personal monitoring and 
biomonitoring, are generally considered the best source of data for estimating actual 
exposure levels (NRC, 1991; NRC, 1997).  While this is the case, accurate qualitative 
measures of exposure (e.g. dichotomous and ordinal exposure metrics) from indirect 
methods can be just as accurate for the purpose of epidemiology.  Moreover, indirect 
methods are often easier to interpret and may require less additional research and 
development to demonstrate their utility in exposure assessment.   
 

Regardless of the approach, exposure assessment methods should be able to 
provide exposure estimates that are reliable and valid.  In the context of epidemiology, 
reliability general refers to the ability to reproduce results and validity generally refers to 
the extent that exposure estimates reflect true exposure levels (Checkoway et al., 2004).  
When evaluating a particular exposure assessment’s reliability and validity, it is important 
to consider the exposure assessment’s strengths and weaknesses in the context of the 
study’s research objectives.  Less refined exposure assessment may be suitable for 
exploratory studies.  This is because exploratory studies help raise awareness about 
potential hazards that can encourage investment in more focused research.  Conversely, 
studies with more focused hypotheses can be greatly strengthened through the use of more 
refined exposure assessment methods.  Therefore, indirect and direct exposure assessment 
methods represent a spectrum of tools that are complimentary and can be used at different 
stages of research when exploring exposure-disease relationships.   
 

2. Confounding Factors  
 

Confounding occurs when the relationship between the exposure and disease is to some 
extent attributable to the effect of a second (confounding) risk factor. This can happen 
when this second (i.e., confounding) risk factor is an independent, causally-associated risk 
factor for the disease but is also associated -- causally or non-causally -- with the exposure 
under analysis and does not also serve as an intermediate variable in the causal pathway 
between the exposure and the outcome of interest. If not properly measured and accounted 
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for, confounders have the ability to change the magnitude (and potentially the direction) of 
the estimated association between an exposure and health outcome.  This can result in an 
over- or under-estimation of the relationship between exposure and disease because the 
effects of the two risk factors have not been appropriately separated, or “disentangled”.  As 
an example:  a given pesticide may be associated with lung cancer in a given study, but this 
may be due to a confounding effect of farm tractor diesel fumes: here, this second factor – 
farm tractor diesel fumes – would be a confounder if it was causally associated with the 
disease outcome (here, lung cancer) but also associated with pesticide exposure.  
Confounding factors may include less intuitive lifestyle exposures such as cigarette 
smoking, dietary factors (e.g., high energy/calorie laden diet), and physical activity (e.g., 
lack of physical activity) genetics, comorbidity, medication use, alcohol consumption, etc., 
all of which may adversely affect health and may be statistically associated with pesticide 
use. In epidemiological analyses, confounding factors are measured in the study sample 
and typically “adjusted for” in the final risk estimate in either the design phase of the study 
or the analysis phase.  With respect to the former, the epidemiological researcher can 
“restrict” the study population to individuals that share a characteristic which the 
researcher wishes to control; this has the result of removing the potential effect of 
confounding caused by that (now controlled) characteristic.  A second available method – 
also applicable to the design phase of the study -- is for the researcher to control 
confounding by “matching” individuals based on the confounding variable.  This ensures 
that the confounding variable is evenly distributed between the two comparison groups 
and effectively controls for this.  It is important to note that the relationship between the 
confounder and the exposure or outcome does not need to be found to be statistically 
significant in order for it to have an impact on the risk estimate for the main effect15.  
 

At the analysis stage, one method by which confounding can be controlled is by 
stratification.  Under this means of control, the association is measured separately under 
each of the (potentially) confounding variables; the separate estimates are “brought 
together” statistically -- if determined to be appropriate -- to produce a common odds ratio 
or other effect size measure by using Mantel-Haenszel approaches which weight the 
estimates measured in each stratum.  Stratification can be difficult if there are multiple 
potential confounders that need to be controlled simultaneously.  In such cases, 
confounding is typically dealt with by means of statistical modelling. (e.g., logistic 
regression).  
 
  It is important that careful consideration be given to confounders prior to any 
epidemiological studies being initiated in the field and it is important that any study 
adequately describe how this was done:  epidemiological studies are frequently critiqued 
for ignoring or paying insufficient attention to potential confounders. For this reason, a 
sensitivity analysis can be helpful to demonstrate the potential effects that a missing or 
unaccounted for confounder may have on the observed effect sizes (see Gustafson and 

                                            
15 This is why it is generally considered inappropriate to “statistically test” for a confounder to determine 
whether the confounder needs to be adjusted for.  Instead, some consider a change in the effect size of 10% or 
more after adjustment for (inclusion of) a potential confounder to be sufficient evidence for the confounder to 
be incorporated into the analysis.  
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McCandless, 2010). If unmeasured confounders are thought to affect the results, 
researchers should conduct sensitivity analyses to estimate the range of impacts and the 
resulting range of adjusted effect measures.  Such sensitivity analyses -- generally not 
uniformly conducted in most published epidemiological studies – can be used when 
available to estimate the impact of biases and potential confounding by known but 
unmeasured risk factors.     
 

Depending upon the specific exposure-disease association under study, a factor may 
or may not be a confounding factor that is necessary to control: in order for a substantial 
distortion in the effect size estimate to occur due to confounding, the confounder must be 
not only a relatively strong risk factor for the disease of interest16, but also be strongly 
associated with the exposure of interest.  Assessment of potential confounding is made on a 
study specific basis and – if unmeasured confounders are thought to affect the results -- 
researchers should conduct a sensitivity analysis to estimate the range of impacts and 
resulting range of adjusted effect measures. When evaluating the quality of observational 
epidemiology studies, OPP will consider whether relevant confounding factors are properly 
identified, described, measured and analyzed such that an unbiased estimate of the specific 
association under study can be made, and, when possible, may consider sensitivity analysis 
as a potential tool to assist in determining the degree to which such confounding might 
potentially affect the estimate of the effect size.  It should be emphasized that a confounder 
must be a relatively strong risk factor for the disease to be strongly associated with the 
exposure of interest to create a substantial distortion in the risk estimate.  In such cases, it 
is not sufficient to simply raise the possibility of confounding; one should make a 
persuasive argument explaining why a risk factor is likely to be a confounder, what its 
impact might be, and how important that impact might be to the interpretation of findings.  
(p. 23-25, FIFRA SAP Report, 22 April 2010)          
 

Finally, it is important to distinguish between confounding, effect modification, 
synergy, and other mediating effects of covariates.   Confounding is a bias that results from 
not controlling for a variable that is associated causally with the disease and associated –
causally or non-causally -- with the exposure of interest.  Epidemiologic researchers seek to 
minimize this bias.  Effect modifiers -- on the other hand -- are variables that differentially 
affect the magnitude of the effect size, by strata (e.g., age, race/ethnicity, SES status, genetic 
polymorphisms).  Effect modifiers may or may not also be confounders.  Typically, they are 
modelled by either introducing interaction terms in multivariable models or by evaluating 
effect sizes by strata after stratifying the data by levels of the effect modifier.  A study 
frequently needs to be specifically designed to evaluate effect modifiers in order to have a 
sufficient sample size in each population strata of interest.  Epidemiologic researchers seek 
to understand effect modifiers (not minimize them, as they do with confounders) because 
they can be important in evaluating risk differences across population strata, in evaluating 
the association between exposure and the effect of interest, and in identifying susceptible 

                                            
16 Consideration needs to be given not only to ensuring that the confounding factor is indeed a risk factor on 
its own but also to ensuring not only related to the exposure of interest.  Adjusting for a factor that has an 
association with the disease of interest wholly or partly because of its association with the exposure of 
interest will lead to attenuation of the exposure-disease relationship if it truly exists.     
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subpopulations.  Effect modifiers may or may not also be confounders.  For example, 
smoking may be a confounder in a study associating lung cancer with a pesticide often used 
on tobacco, but it may also be an effect modifier if the risk of exposure to this pesticide is 
higher among smokers than non-smokers.  Synergy is often introduced as a biological or 
pharmacological/toxicological concept rather than an epidemiological one and relates to 
the ability of two chemicals, together and acting jointly, to magnify or exaggerate the effect 
beyond that which would be seen considering the (mathematical) sum of each chemical’s 
effects alone. In epidemiological and statistical terms, this is often expressed as effect 
modification or interaction.       
 

   

3. Statistical Analysis  
 

Epidemiologic studies are designed to measure an association between a specific 
exposure and a disease. When evaluating the quality of pesticide epidemiology studies, OPP 
will also consider the statistical methods used. Specifically, OPP will consider the extent to 
which the analytic methods described in the study are appropriate to the research 
question; the completeness of the description of the statistical methods utilized; the 
appropriateness of the methods for identification, assessment and adjustment of 
potentially confounding variables in the exposure-disease relation; and, the description, 
extent of,  and presentation of any sub-group analyses which may have been performed 
(including whether statistical corrections for multiple comparisons have been made).   

 
Epidemiologic investigations typically utilize statistical modeling to estimate risk (e.g. 

generalized linear models such as logistic (for odds ratios) or Poisson (for count data) 
regression. To do so, researchers must consider not only the relevant main exposure and 
outcome variables, but also consider relevant confounding factors, and whether the 
association under investigation may differ by level of these factors, i.e., effect modification 
or interaction (Szklo et al., 2004). Upon identification of a potentially confounding variable 
-- one that substantively changes the magnitude and/or direction of the association under 
study -- adjustment through regression modeling can help to isolate the risk estimate of 
interest, i.e., the association under study. In addition, OPP will evaluate the stratification of 
the association by the level of the potential effect modifier under study or evaluation of 
statistical interaction. If the magnitude and direction of the association of interest differs 
greatly by level of a third variable, then the stratified results should be considered primary. 

 
When performing statistical modeling when the outcome is rare or the sample size is 

relatively small, it is important to be cautious about including too many covariates in the 
model.  Any resulting effect size estimate may be too high or too low and is unlikely to 
reflect the true estimate of effect. Such issues due to rare events or low sample sizes are 
also possible when conditional methods are used (e.g., conditional logistic regression when 
the design includes matching of the comparison group under study): if too few discordant 
pairs (or discordant sets) are observed, the estimated effect size may also be unreliable.  
Thus:  while controlling for confounders and other covariates is important, the assessor 
must take care not to over-control or end up with too few degrees of freedom to produce a 
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reliable test. In these cases, it may be more important to seek parsimonious models that 
adjust for only a smaller number of the most influential confounders and other covariates 
so that the effective sample size remains adequate.   

 
Finally, it is important in any statistical modeling exercise to consider statistical 

significance in the context of clinical/biological/scientific significance of the result. It may 
be that some results are statistically significant but unimportant in a clinical/biological/ 
scientific context.  The reverse can be true:  it may be that results are not statistically 
significant but may be important in a clinical/biological/scientific context.  The former may 
suggest a sample size that is larger than necessary while the latter may suggest one than is 
smaller than needed.   The latter case may be important from a public health perspective 
and warrant further exploration, especially when the association is strong (despite it being 
imprecise)  
 

4. Potential Bias in Observational Research 
 

Bias is a systematic error in the design or conduct of a study that gives rise to study 
results that are systematically different from the (unobserved) true situation. This 
contrasts with random errors which relate to sampling variability and precision (or, 
equivalently, confidence bounds) around the effect size measure, but which do not “drive” 
or “push” the result in one particular direction (e.g., either toward or away from the null).   

 
Bias is a reflection of methodological imperfections in the design or conduct of the 

study and should be addressed or discussed by researchers as part of their analysis. There 
are a number of ways that bias can be introduced into a study:  studies may be biased in the 
way in which participants are selected into the study (selection bias), or the way in which 
information about exposure and disease status is collected (information bias, including 
recall bias discussed earlier for case-control studies). One example of a common 
occupational selection bias is the “healthy worker effect” which can create an important 
bias in occupational epidemiology studies, leading to bias toward the null, and even below 
(creating the interpretation that the exposure is “protective”) No study is totally devoid of 
bias and one should consider the extent to which authors of published studies described 
potential bias in the study, and how (if at all) they attempted to address it and characterize 
it in the study.  Bias can result from differential or non-differential misclassification 
(Greenland, 1998). Differential misclassification (bias) means that misclassification has 
occurred in a way that depends on the values of other variables, while non-differential 
misclassification (bias) refers to misclassifications that do not depend on the value of other 
variables. Misclassification biases – either differential or non-differential – depend on the 
sensitivity and specificity of the study’s methods used to categorize such exposures  and 
can have a predictable effect on the direction of bias under certain (limited) conditions: this 
ability to characterize the direction of the bias based on knowledge of the study methods 
and analyses can be useful to the regulatory decision-maker since it may allow the decision 
maker to determine the extent to which, if any, the epidemiological effect sizes being 
considered (e.g., OR, RR) are likely underestimates or overestimates of the true effect 
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size17.  It is not atypical to find degrees of misclassification in the range of 10 to 20 percent 
and it can be helpful in reviewing epidemiological studies to consider a form of sensitivity 
(or “what if”) analysis which evaluates such a degree of misclassification -- and whether it 
is differential or non-differential – and the degree to which such misclassification might 
impact the odds ratio or relative risk with respect to both magnitude and direction18.  
(p.25, FIFRA EPA SAP report, 22 April, 2010).   As mentioned earlier with respect to 
confounding, such quantitative sensitivity analysis is only rarely performed or practiced in 
published epidemiology studies, with bias instead more typically evaluated in a narrative 
manner without any quantitative assessment of its potential magnitude and the effect it 
may have on the epidemiological effect size estimates (Jurek at al., 2006).  This may be due 
– in part -- to a general lack of availability of computational tools for such analysis by 
epidemiologists or their unfamiliarity with them.  Such tools are becoming increasingly 
available and may be valuable in developing more rigorous quantitative methods for 
evaluation of potential biases.  
 

5. Interpretation of Null studies 
 

“Null” studies -- or well-conducted studies which report no association between 
exposure to the pesticide and an adverse health outcome -- will be evaluated carefully for 
their potential usefulness in human health risk assessment. The study may report a null 
result either because the investigated association indeed does not in reality exist, or 
because the study was conducted failed to detect an association at a given predetermined 
level of significance.  This latter result –the failure to detect an association -- should not 
necessarily be interpreted to mean that no association exists, but rather as simply one was 
not found in the particular study19,20. To evaluate which of these two conditions may be 
correct when reviewing “null” studies, one should consider other research reported 
concerning the same or similar research question, the manner in which exposure and 
outcome were assessed, the extent to which exposure misclassification may have biased 
the study to the null, the statistical methods used including the identification and analysis 
of confounding variables in the association, the extent to which the exposure is below a 
threshold at which an effect would occur or be detected, as well as the power of the study 
and its ability to detect an effect size of substantive interest.  Statistical power refers to the 
probability that researchers may correctly identify that there is a difference between the 
two comparison groups, i.e., there is an association between exposure and disease, when in 

                                            
17 The direction of bias that results from the degree of non-differential misclassification will also depend on 
the categorization of exposure (either dichotomous or polytomous).  
18 Such sensitivity analyses might be especially recommended for exposure misclassification biases which in 
many cases are expected to result in more substantive effects on the effect size estimate than those from 
confounding.        
19 The old adage that “the absence of evidence does should not be interpreted as the evidence of absence” is 
true here.  
20 See also the American Statistical Association’s Statement on Statistical Significance and P-values at 
https://www.amstat.org/asa/files/pdfs/P-ValueStatement.pdf 
 

https://www.amstat.org/asa/files/pdfs/P-ValueStatement.pdf
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fact there is in fact a true difference (or association). Studies that are “low powered” may 
falsely conclude there is no association, when an association actually exists21.  

 
Finally, it is important to consider the effects of publication bias in any systematic 

review of the literature with respect to interpretation of null studies.  The term publication 
bias refers to the tendency for the available published literature to disproportionately 
exclude such null studies.   Studies that demonstrate such a “null” association between a 
disease or health outcome can be as equally informative as those that do provided that the 
study in question meets the quality criteria established as part of the epidemiological 
review process.  These may include such factors as study design; the existence of an a priori 
hypothesis vs. an exploratory analysis; sample size and statistical power to detect an effect 
size of interest; proper ascertainment of outcome vis-à-vis sensitivity and specificity; the 
quality of the exposure assessment and the potential for differential and non-differential 
misclassification; adequacy of the measurement of key potential confounders and other 
forms of bias (information, selection, etc.); and evaluation of effect modifiers; appropriate 
statistical analyses, including consideration of and possible correction for multiple 
comparisons that a unsupported by a priori hypotheses, biological plausibility, or other 
supporting information.   
 

6. External Validity (Generalizability)  
 

As noted above, validity generally refers to the extent that exposure estimates 
reflect true exposure levels (Checkoway et al., 2004).  External validity, or generalizability, 
refers to the ability to extend the epidemiologic study results derived from a sample of the 
population (e.g., pesticide applicators) to other populations (e.g., all agricultural workers). 
To assess external validity, comparison of characteristics in the sample to the larger 
population (if known) can be made.  Such evaluation should include not only demographic 
factors, but also whether exposures (e.g., dose, timing, duration) are similar and whether 
important effect modifiers (e.g., sensitivity of vulnerable populations) were considered.   
Generalizability is of particular importance because it is important to understand whether 
and how individual study results may be applied to the larger group or targeted sub-groups 
in regulatory risk assessment.  For example, the AHS has reported statistical associations 
between some cancer and non-cancer health outcomes for some pesticide chemicals.  OPP 
has an interest in evaluating the extent to which the reported findings may apply to 
pesticide applicators in states other than North Carolina and Iowa or to farm workers who 
primarily do post-application activities.   

 
 

                                            
21 Studies that are low-powered but find statistically significant effects may also be subject to the 
phenomenon of effect size magnification and this can be important to investigate as well.  (Ioannidis, 2008).  
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V. HUMAN INCIDENT SURVEILLANCE DATA 

Generally speaking, epidemiology studies on pesticides such as those described above 
focus on lower exposures (over a longer time period) that are less likely to result in acute 
clinical symptoms. OPP is also interested in exposures that are higher and occur over 
shorter-intervals (often on an acute “one-time” basis).  This “human incident,” or poisoning 
data can be useful for evaluating short term, high exposure scenarios that can be readily 
attributed to the pesticide in question.   
 

OPP uses such “human incident information” for several purposes.  Most broadly, the 
program uses incident data to inform risk assessment/risk management activities; this 
forms an integral part of our registration review activities under our Pesticide Registration 
Improvement Act (PRIA) responsibilities.  To this end, OPP evaluates human incident data 
for trends over time and examines patterns in the severity and frequency of different 
pesticide exposures. In some cases, incident information can indicate need for additional 
information or additional risk management measures.  Incident information can also help 
assess the success of risk mitigation actions after they are implemented, and incident 
information is an important part of OPP’s performance accountability system to ensure the 
effectiveness of risk management actions that OPP has taken to protect human health and 
the environment.  Lastly, incident information can be useful in providing real world use 
information with respect to usage practices and also in potentially targeting enforcement 
or educational activities, where appropriate.    
 

OPP obtains this information from a variety of sources.  Sources of human incident data 
include both (human) medical case reports appearing in the medical and toxicological 
literature as well as information from a variety of national toxico-surveillance activities 
for acute pesticide poisonings which are considered jointly to aid acute and chronic hazard 
identification and as an integral part of the risk assessment process.22 
 

Medical case reports (first-hand accounts written by physicians) or medical case 
series (a compendium of medical case reports across individuals that share common 
source or symptomology) are valuable tools for analyzing all available evidence of health 
effects, and to complement the findings of animal studies and epidemiological studies.  In 
addition, they can identify unusual or novel occurrences of an adverse health effects 
plausibly associated with use of a specific pesticide providing “advance notice” to the 
agency for toxico-vigilance purposes.  Published case reports for pesticides typically 
describe the effects from an atypical (high exposure/dose, illegal, off-label) acute or short-
term exposure. The reports are often anecdotal and can be highly selective in nature.  They 
can, however, can be particularly valuable in identifying previously unidentified toxic 
effects in humans and in learning about the effects, health outcomes, and medical sequelae 
following high exposures.  They frequently have more detailed medical information 
(including sequelae), detailed follow-up, and generally higher quality and/or quantitative 

                                            
22 OPP is aware of efforts by IPSC to consider human incident data in risk assessment.  
http://www.who.int/ipcs/publications/methods/human_data/en/index.html 
 

http://www.who.int/ipcs/publications/methods/human_data/en/index.html
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information about dose.  If similarities are seen across multiple medical case studies or 
patterns emerge – in symptoms, exposure scenarios or usage practices -- these can provide 
valuable information for the risk assessment process and strengthen any findings.  Medical 
case studies and series that include quantitative exposure information can be compared to 
exposure estimates in the risk assessment (which are based on labeled application rates 
and surrogate exposure information) to characterize margins of exposure expected from 
typical use, when appropriate.   
 

The following considerations are evaluated in assessing medical case reports and 
medical case series: 

 
 A detailed history of exposure (when, how, how much); time of onset of adverse 

effects; and signs and symptoms of the patient, are reported.  
 Information on the product/chemical/pesticide, such as name, pesticide label, 

registration number, etc. 
 Patient information (e.g. age, race, sex); underlying health conditions and use of any 

medications that can produce similar signs and symptoms; relevant medical history; 
and the presence of any risk factors. 

 Description of events and how the diagnosis was made. 
 Management and treatment of the patient, and laboratory data (before, during and 

after the therapy), including blood levels of pesticides and chemicals.  
 Whether the medical report is reliable, reasonable and whether it is consistent with 

current knowledge, including other research, reviews and guidelines. 
 Clinical course of the event and patient outcome (e.g. patient recovered and 

discharged from hospital; condition of patient after the discharge, any chronic 
health effects or premature death related to the pesticide or chemical exposure). 

 
 

In addition to using medical case reports/series as a source of real-world exposure and 
toxicological information, OPP also engages in toxico-surveillance activities using a variety 
of pesticide poisoning incident databases are also available. Specifically, OPP has access to 
the following five human incident data sources: the OPP Incident Data System (IDS); the 
American Association of Poison Control Centers (PCC) summary reports from their 
National Poison Data System (NPDS); data from the EPA-funded National Pesticide 
Information Center (NPIC), currently at Oregon State University; the Centers for Disease 
Control and Prevention/National Institute for Occupational Safety and Health Sentinel 
Event Notification System for Occupational Risk-Pesticides (NIOSH SENSOR-Pesticides) and 
the California Pesticide Illness Surveillance Program (PISP). Each of these are described, in 
turn below:  
 

 OPP Incident Data System (IDS) is maintained by OPP and incorporates 
data submitted by registrants under FIFRA section 6(a)(2)23, as well as other 
incidents reported directly to EPA. OPP has compiled the pesticide related 

                                            
23 Under FIFRA 6(a)(2), pesticide registrants are required to notify EPA if and when they become aware of 
“factual information regarding unreasonable adverse effects on the environment of the pesticide.”   
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incident reports in the IDS since 1992. The IDS includes reports of alleged 
human health incidents from various sources, including mandatory FIFRA 
Section 6 (a) (2) reports from registrants, other federal and state health and 
environmental agencies and individual consumers. IDS include information 
on incidents involving humans, plants, wild and domestic animals where 
there is a claim of an adverse effect. The vast majority of IDS reports are 
received by the agency in paper format.  IDS entries act as a “pointers” to 
copies of original reports retained on microfilm and scanned images in OPP’s 
Information Service Center.  

 
While IDS includes both occupational and non-occupational incidents, the 
majority of incidents reported relate to non-occupational/residential 
scenarios The reports are obtained from across the U.S. and most incidents 
have all relevant product information (such as the EPA Registration Number) 
recorded. As IDS is populated mostly by information provided by pesticide 
registrants under their FIFRA 6(a)(2) reporting requirements, the agency has 
relatively high confidence in the identification of the specific product which 
is involved.  Severity rankings are included for each incident (as specified by 
CFR §159.184).  Symptom information is sometimes included in the narrative 
portion of the incident, but this information is usually not 
validated/confirmed by a healthcare professional.  IDS also includes 
narrative information on exposure scenario and hazard information.  Many 
companies use standardized, industry-developed Voluntary Incident 
Reporting Forms.   

 
OPP collects and evaluates the data from the IDS and identifies potential 
patterns with respect to the extent and severity of the health effects due to 
pesticides exposure. While IDS reports are broad in scope and can in some 
cases contain detailed information, the system does not necessarily 
consistently capture detailed information about incident events, such as 
occupational exposure circumstances or medical outcome.   
 
In addition, most cases data going into IDS is not validated or verified, though 
some reports are collected from calls to contract poison control centers. 
Nevertheless, incident information can provide an important post-marketing 
feedback loop to the agency following initial registration of the product: IDS 
incidents of a severe nature, or a suggested pattern or trend among less 
severe incidents can signal the agency to further investigate a particular 
chemical or product.  Because IDS has such extensive coverage, it can assist 
in providing temporal trend information and determining whether risk 
mitigation has helped reduce potential pesticide exposure and decreased the 
number of potential incidents reported to IDS.  Overall, IDS provides good 
information about national trends and frequency of incidents for pesticides 
and can provide valuable insights into the hazard and/or exposure potential 
of a pesticide. 
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 The National Poison Data System (NPDS) -- formerly called the Toxic 
Effects Surveillance System (TESS) -- is maintained by the American 
Association of Poison Control Centers (AAPCC) and is supported with 
funding from several federal agencies.  NPDS is a computerized information 
system with geographically specific and near real-time reporting.  Although 
the main mission of Poison Control Centers is in helping callers respond to 
emergencies, NPDS data can help identify emerging problems in chemical 
product safety.  Hotlines at 61 PCC’s nationwide are open 24/7, 365 days a 
year and are staffed by specially trained nurses, pharmacists, and other 
clinical health care specialists to provide poisoning information.  Using 
computer assisted data entry, standardized protocols, and strict data entry 
criteria, local callers report incidents.  These reported incidents are retained 
locally and are updated in summary form to the national database 
maintained by AAPCC. Information calls are tallied separately and not 
counted as incidents.  The PCC system covers nearly all the US and its 
territories and has undergone major computer enhancements since 2001.   

 
NPDS includes mainly non-occupational incidents.  NPDS does not include 
narrative information and the product information may not be complete.  
NPDS provides severity rankings and symptom information that are 
designated/recorded by trained specialists, and the agency has relatively 
high confidence in this information.  NPDS also provides some information 
on the likelihood of the adverse effect being a result of the reported 
exposure. Overall, NPDS provides good information about national trends, 
frequency of incidents for pesticides, as well as the hazard potential for 
particular pesticides.  However, resource limitations permit the agency to 
only access AAPCC summary reports published each year (e.g., see 
http://www.aapcc.org/annual-reports/ ) and these serve as a supplement to 
other data sources for which the agency has more complete access.     

 
 The National Pesticide Information Center (NPIC) 

(http://npic.orst.edu/index.html) is funded by EPA to serve as a source of 
objective, science-based pesticide information in response to inquiries and to 
respond to incidents. NPIC functions nationally during weekday business 
hours and is a cooperative effort between Oregon State University 
(currently) and EPA; it is intended to serve as a source of objective, science-
based pesticide information and to respond to inquiries from the public and 
to incidents. Similar to Poison Control Centers, NPIC’s primary purpose is not 
to collect incident data (about 10% of NPIC’s annual calls are considered 
“incident” related), but rather to provide information to inquirers on a wide 
range of pesticide topics, and direct them to other sources for pesticide 
incident investigation and emergency treatment.  Nevertheless, NPIC does 
collect information about incidents (approximately 4000 incidents per year) 
from inquirers and records that information in a database.  NPIC is a source 
of national incident information, but generally receives fewer reports than 
IDS.  Regardless, if a high frequency is observed in IDS for a given pesticide or 

http://www.aapcc.org/annual-reports/
http://npic.orst.edu/index.html
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product, NPIC provides a source of information that can prove valuable in 
determining consistency across national data sets.  

 
As with IDS and PCC, the incidents in NPIC are mainly non-occupational. 
NPIC incidents include narratives and product information when the caller 
provides the information. Although the scope is national, there are 
significantly fewer incidents reported to NPIC than to NPDS or IDS but 
considerably more information is provided and the agency can request 
custom reports on an as-needed basis. Hazard information includes severity 
rankings, route of exposure and symptoms – which are recorded by trained 
personnel. NPIC also provides information on how likely the link between 
exposure and adverse effect is (which they call a certainty index). NPIC also 
publishes annual reports and analyses in the open literature which are 
valuable resources. 

 
 

 The Center for Disease Control and Prevention National Institute for 
Occupational Health (CDC/NIOSH) manages a pesticide surveillance program 
and database entitled the Sentinel Event Notification System for 
Occupational Risk (SENSOR)-Pesticides.24  This database includes pesticide 
illness case reports in 12 states from 1998-2013.   Participating states are: 
California, Florida, Iowa, Louisiana, Michigan, Nebraska, New Mexico, New York, 
North Carolina, Oregon, Texas and Washington. The participating states for a 
given year vary depending on state and federal funding for pesticide 
surveillance.  

 
Cases of pesticide-related illnesses in the SENSOR-Pesticides database are 
ascertained from a variety of sources, including: reports from local Poison 
Control Centers, state Department of Labor workers’ compensation claims when 
reported by physicians, reports from state Departments of Agriculture, and 
physician reports to state Departments of Health. Although both occupational 
and non-occupational incidents are included in the database, the SENSOR 
coordinators primarily focus their follow-up case investigation efforts on the 
occupational pesticide incidents.  The SENSOR coordinator at the state 
Department of Health will follow-up with cases and work to obtain medical 
records in order to verify exposure scenario, symptoms, severity, and health 
outcome.  Using standardized protocol and case definitions, SENSOR 
coordinators at state Departments of Health enter the incident interview 
description provided by the case, medical report, physician and patient into the 
SENSOR data system.  

 
All SENSOR-Pesticides cases must report a minimum of two health effects in 
order to be included in the aggregate database that EPA uses for incident 

                                            
24 SENSOR-Pesticides webpage: http://www.cdc.gov/niosh/topics/pesticides/overview.html 
 

http://www.cdc.gov/niosh/topics/pesticides/overview.html
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analyses.  Evidence for each case is evaluated, based on the NIOSH case 
classification matrix, for its causal relationship between exposure and illness.  
98% of SENSOR-Pesticides cases are classified as definite, probable, or possible, 
and 2% of the cases are classified as suspicious.  Unlikely, asymptomatic, and 
unrelated cases, as well as those with insufficient information, are not included 
in the SENSOR-Pesticides database.  

 
Overall, SENSOR-Pesticides provides very useful information on both 
occupational and non-occupational incidents, and sometimes valuable insights 
into the hazard and/or exposure potential of a pesticide. SENSOR-Pesticides also 
conducts analyses of its own data and publishes these in the Morbidity and 
Mortality Weekly. Unlike the aforementioned databases and although it contains 
both non-occupational/residential and occupational incidents, SENSOR’s has 
traditionally focused on occupational pesticide incidents, and is of particular 
value in providing that information.  SENSOR-Pesticides data from 1998-2011 is 
available online at: http://wwwn.cdc.gov/Niosh-whc/Home/Pesticides. 

 
 The California Pesticide Illness Surveillance Program (PISP) is maintained 

by the State of California. This database documents pesticide-related illnesses 
and injuries. Case reports are received from physicians and via workers’ 
compensation records. The local County Agricultural Commissioner investigates 
the circumstances of the exposure. Medical records and investigative findings 
are then evaluated by California’s Department of Pesticide Regulation (DPR) 
technical experts and entered into an illness registry. All reported pesticide 
illnesses in the California PISP program are investigated by the county 
agricultural commissioners, and the DPR evaluates the reports and compiles 
them into a database, which is used to improve the state’s program to protect 
workers and others from the adverse effects of pesticide exposure 
(http://apps.cdpr.ca.gov/calpiq/). 

 
 
Currently, OPP evaluates human incident data on a chemical-specific basis. Incidents 

from each database are analyzed for hazard potential (deaths, frequency of more severe 
incidents, and patterns/trends of reported symptoms) and exposure potential (frequency 
of incidents/ trends over time, patterns/trends of exposure scenarios, of factors affecting 
exposure or of products). When evaluating human incident data from the above databases, 
OPP considers several general criteria.  OPP considers the relative severity and frequency 
of symptoms. Additionally, OPP generally has greater confidence in reports in which 
temporal association can be verified or are at least plausible.  Lastly, other factors that are 
used to evaluate human incident data include evidence of an exposure response 
association, consistency in reported health effects, biological plausibility of reported health 
effects, elimination of alternative causes of health effect such as pharmaceutical use, and 
the specificity of the observed symptoms and health effects.  Additionally, narratives of 
more severe incidents are often evaluated for any temporal association between time-of-
exposure and effects reported to determine whether an association is supported by the 
circumstances. For example, a heart attack in an elderly individual that occurs three 

http://wwwn.cdc.gov/Niosh-whc/Home/Pesticides
http://apps.cdpr.ca.gov/calpiq/
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months following an indoor pesticide application may be determined not to be a likely 
causal association.  On the other hand, a severe incident occurring at or shortly after the 
time of exposure with symptoms consistent with known symptomology for the pesticide 
class and that occurs   without prior medical history may suggest that causal inference is 
more justified.    
 

In sum, then, incident data -- consisting of both medical case reports/case series 
appearing the medical and human toxicological literature and toxico-surveillance data 
derived from the databases that EPA either maintains, funds, or accesses -- can provide 
useful, complementary information that assists OPP in evaluating the real-world risks of 
pesticides.    

 
 

VI. SUMMARY & CONCLUSIONS  

 
This framework describes important factors in reviewing epidemiology and human 

incident data and describes a proposed WOE analysis for incorporating such data in 
pesticide human health risk assessment.  OPP uses the best available data across multiple 
lines of evidence and from in vitro, in vivo, and in silico data sources.  OPP uses a WOE 
approach when integrating data from multiple sources to take into account for quality, 
consistency, relevancy, coherence and biological plausibility using modified Bradford Hill 
criteria as an organizational tool.  Application of WOE analysis is an integrative and 
interpretive process routinely used by EPA according to in scientific analysis outlined in its 
risk assessment guidelines. The WOE analysis also evaluates the quality of the combined 
data set and is consistent with the level of effort and complexity that is appropriate for a 
particular scientific assessment (U.S. EPA, 2002).  OPP acknowledges that toxicology and 
risk assessment are currently undergoing transformational changes towards implementing 
the new vision of 21st century toxicity testing.  As these transformation changes occur, OPP 
will update this approach as appropriate.    
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GLOSSARY OF TERMS AND ABBREVIATIONS 

a.i. Active Ingredient 

CAS Chemical Abstracts Service 

CFR Code of Federal Regulations 

CSF Confidential Statement of Formula 

EEC Estimated Environmental Concentration. The estimated pesticide concentration 
in an environment, such as a terrestrial ecosystem. 

EP	 End-Use Product 

EPA	 U.S. Environmental Protection Agency 

FIFRA	 Federal Insecticide, Fungicide, and Rodenticide Act 

FFDCA	 Federal Food, Drug, and Cosmetic Act 

FR	 Federal Register 

HDT	 Highest Dose Tested 

LC50	 Median Lethal Concentration. A statistically derived concentration of a 
substance that can be expected to cause death in 50% of test animals. It is 
usually expressed as the weight of substance per weight or volume of water or 
feed, e.g., mg/l or ppm. 

LD50	 Median Lethal Dose. A statistically derived single dose that can be expected to 
cause death in 50% of the test animals when administered by the route 
indicated (oral or dermal). It is expressed as a weight of substance per unit 
weight of animal, e.g., mg/kg. 

LDlo Lethal Dose-low. Lowest Dose at which lethality occurs 

LEL Lowest Effect Level 
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MATC Maximum Allowable Toxicant Concentration: A range at which the pesticide 
causes no effect (NOEL) and the lowest dose at which an effect was observed 
(LOEL). 

MP Manufacturing-Use Product 

MPI Maximum Permissible Intake 

MRID Master Record Identification (number). EPA's system of recording and tracking 
studies submitted. 

N/A Not Applicable 

NPDES National Pollutant Discharge Elimination System 

NOEL No Observed Effect Level 

OPP Office of Pesticide Programs 

PADI Provisional Acceptable Daily Intake 

ppm Parts Per Million 

REI Restricted Entry Interval 

RfD Reference Dose 

RS Registration Standard 

TD Toxic Dose. The dose at which a substance produces a toxic effect. 

TC Toxic Concentration. The dose at which a substance produces a toxic effect. 

TMRC Theoretical Maximum Residue Contribution. 

WPS Worker Protection Standard 
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EXECUTIVE SUMMARY 

This document addresses the reregistration eligibility of the pesticide glyphosate. 
There are 63 glyphosate-containing products registered for use in the United States. The 
isopropylamine salt of glyphosate, the active ingredient in 53 of these registrations, is used as 
a herbicide to control a number of broadleaf weeds and grasses. The principal food use sites 
include corn, wheat, sorghum, citrus and stone fruits, potatoes and onions, asparagus, coffee, 
peanuts, and pineapples. There are also a number of non-food use sites including 
ornamental, turf, forestry, and industrial rights-of-way. Two registrations contain the sodium 
salt of glyphosate and are used in sugarcane fields. In addition there are seven 
herbicide/plant regulation products containing the monoammonium salt of glyphosate which 
were registered subsequent to the development of List A and are not a subject of this RED. 
Except where explicitly noted otherwise, the term "glyphosate," when used in this document, 
refers to either the technical acid or the isoproplyamine and sodium salts of glyphosate. 
However, the monoammonium salt is included in the tolerance expression. Available data 
have been sufficient to allow re-assessment of existing tolerances, which includes the 
monoammonium salt of glyphosate. 

In June 1986, the Agency issued the document "Registration Standard for Pesticide 
Products Containing Glyphosate as the Active Ingredient" (NTIS #PB87-103214). The 
Registration Standard required scientific studies in the areas of phytotoxicity, environmental 
fate, toxicology, product chemistry, and residue chemistry. With the exception of a few waived 
studies, all of the data required have been submitted. After completing its review for 
reregistration, the Agency now concludes that the data base on glyphosate is substantially 
complete. 

Based on the results of its reregistration review, EPA has concluded that all registered 
uses of glyphosate are eligible for reregistration. The Agency has classified glyphosate as a 
Group E carcinogen (signifies evidence of non-carcinogenicity in humans). A Reference 
Dose of 2 mg/kg/day has been recommended. This proposal is based on a maternal NOEL 
of 175 mg/kg/day from a rabbit developmental toxicity study and an uncertainty factor of 100. 
The dietary risk assessment is based on a worst-case scenario, assuming treatment of 100% 
of acreage and highest legal residue values which likely result in an overestimation of 
exposure and risk. Even with these values, however, dietary exposure is expected to be 
minimal. There are 85 tolerances established for various crops and crop groups as well as 
Federal Food, Drug, and Cosmetic Act §409 tolerances for processed food and animal feed 
and animal tolerances. A re-assessment of tolerances is included in this document and there 
are no major changes in the previously-established tolerances. Studies show that glyphosate 
is no more than slightly toxic to birds and is practically non-toxic to fish and honeybees. 
However, a toxic inert in glyphosate end use products necessitates the labelling of some 
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products "toxic to fish" since some glyphosate products are applied directly to aquatic 
environments. 

The Agency does have concerns regarding the potential hazard to endangered plant 
species and the Houston toad. However, the Agency is not requiring any modification of use 
or label changes in this document. A Federal Register Notice on the Endangered Species 
Protection Plan and subsequent guidance to registrants will impose appropriate exposure 
mitigation measures for areas where endangered plant species and the Houston toad may be 
encountered. In addition, there have been a number of reported incidents of spray drift 
damage to non-target crops. Spray drift studies are required as is a Tier II Vegetative Vigor 
study. These studies are not part of the target data base for reregistration of glyphosate. 

Before reregistering each product, the Agency is requiring that product specific data in 
the areas of product chemistry and acute toxicology, revised Confidential Statements of 
Formula, and revised labeling be submitted within eight (8) months of the issuance of this 
document. In an effort to reduce the time, resources, and number of animals needed to fulfill 
the acute toxicology data requirements for glyphosate-containing end use products, the 
Agency has "batched" products considered to be similar with respect to acute toxicity testing 
requirements. After reviewing these data and the revised labels, the Agency will determine 
whether to re-register a product based on whether or not that product meets the requirements 
in Section 3(c)(5) of FIFRA. End use products containing glyphosate in combination with 
other active ingredients will not be re-registered until the Reregistration Eligibility Decisions 
for all active ingredients contained in that product are issued and all the active ingredients 
contained in the product are also eligible for reregistration. However, product specific data for 
these products are being called in at this time. 
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I. INTRODUCTION 

In 1988, the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was 
amended to accelerate the reregistration of products with active ingredients registered 
prior to November 1, 1984. The amended Act provides a schedule for the reregistration 
process to be completed in nine years.  There are five phases to the reregistration 
process. The first four phases of the process focus on identification of data requirements 
to support the reregistration of an active ingredient and the generation and submission of 
data to fulfill the requirements.  The fifth phase is a review by the U.S. Environmental 
Protection Agency (referred to as "the Agency") of all data submitted to support 
reregistration. 

FIFRA Section 4(g)(2)(A) states that in Phase 5 "the Administrator shall determine 
whether pesticides containing such active ingredient are eligible for registration" before 
calling in data on products and either re-registering products or taking "other appropriate 
regulatory action." Thus, reregistration involves a thorough review of the scientific data 
base underlying a pesticide's registration.  The purpose of the Agency's review is to 
reassess the potential hazards arising from the currently registered uses of the pesticide; 
to determine the need for additional data on health and environmental effects; and to 
determine whether the pesticide meets the "no unreasonable adverse effects" criterion of 
FIFRA. 

This document presents the Agency's decision regarding the reregistration 
eligibility of the registered uses of the isopropylamine salt and the sodium salt formulations 
of glyphosate.  Except where explicitly noted otherwise, the term "glyphosate," when used 
in this document, refers to either the technical acid or the isoproplyamine and sodium salts 
of glyphosate but does not cover the monoammonium salt products since the compound 
was not included in the Federal Register publication of List A.  The document consists of 
six sections. Section I is the introduction. Section II describes glyphosate, its uses, data 
requirements and regulatory history.  Section III discusses the human health and 
environmental assessment based on the data available to the Agency. Section IV 
presents the reregistration decision for glyphosate.  Section V discusses the reregistration 
requirements for glyphosate.  Finally, Section VI is the Appendices which support this 
Reregistration Eligibility Document.  Additional details concerning the Agency's review of 
applicable data are available on request.1 

1 EPA's reviews of data on the set of registered uses considered for EPA's analysis may be obtained from the OPP Public Docket, 
Field Operations Division (H7506C), Office of Pesticide Programs, EPA, Washington, DC 20460. 
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II. CASE OVERVIEW 

A. Chemical Overview 

The following active ingredient(s) are covered by this Reregistration 
Eligibility Document: 

Common Name: glyphosate 

Chemical Name: N-phosphonomethyl glycine 

CAS Registry Number: 38641-94-0 

OPP Chemical Codes: 103601 (isopropylamine salt) 
103603 (sodium salt) 

Empirical Formula: C3H8NO5P 

Trade Names: Roundup, Rodeo, Shackle 

Basic Manufacturer: Monsanto Company
 
800 N. Lindbergh Blvd.
 
St. Louis, MO 63167
 

B. Use Profile 

The following is information on the current registered uses with an overview 
of use sites and application methods.  A detailed table of the uses of glyphosate 
is given in Appendix A. 

Chemical:	 glyphosate, isopropylamine salt (103601) 

Type of Chemical:	 herbicide 

Mechanism of Action:	 not known at this time, but it appears to inhibit the 
aromatic amino acid biosynthesis pathway and may 
inhibit or repress chlorismate mutase and/or 
prephenate hydratase. 
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Use groups and sites:
 

AQUATIC FOOD CROP: 

agricultural drainage systems, irrigation systems, lakes/ponds/reservoirs (with
 
human or wildlife use), streams/rivers/channeled water. 


AQUATIC NON-FOOD INDUSTRIAL:
 
aquatic areas/water, drainage systems, sewage systems.
 

AQUATIC NON-FOOD OUTDOOR:
 
aquatic areas/water
 

FORESTRY:
 
conifer release, forest plantings (reforestation programs), forest trees (all or
 
unspecified). 


GREENHOUSE FOOD CROP:
 
greenhouses-in use.
 

INDOOR NON-FOOD:
 
greenhouse-empty.
 

OUTDOOR RESIDENTIAL:
 
household/domestic dwellings outdoor premises.
 

TERRESTIAL FEED CROP:
 
alfalfa, barley, beans, buckwheat, corn, grass forage/fodder/hay, lentils, millet
 
(proso), nongrass forage/fodder/straw/hay, oats, pastures, rye, sorghum, wheat.
 

TERRESTRIAL FOOD CROP:
 
acerola (West Indies Cherry), apricot, artichoke (Jerusalem), asparagus, atemoya,
 
avocado, banana, beech nut, beets, blackberry, blueberry, boysenberry, brazil nut,
 
breadfruit (breadnut), broccoli, brussels sprouts, butternut, cabbage,  cabbage
 
(Chinese), carambola (jalea), carrot (including tops),  cashew, cauliflower, celery,
 
chard (swiss), cherimoya, cherry,  chestnut, chicory, cocoa, coffee, collards,
 
cranberry, cress (water), cucumber, currant, date, dewberry, eggfruit tree (canistel),
 
eggplant, elderberry, endive (escarole), fig, filbert (hazelnut), garlic, gooseberry,
 
gourds, groundcherry (strawberry tomato/tomatillo), guava, hickory nut, horseradish,
 
huckleberry, jaboticaba, jackfruit, kale, kitembilla (ceylon gooseberry), kiwi fruit,
 
kohlrabi, leek, lettuce, litchi nut, loganberry, longan, loquat, macadamia nut
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(bushnut), mamey (mammee apple), mango, marmaladebox (genipapo), mayhaw
 
(hawthorn), melons, melons (cantaloupe), melons (honeydew), melons (mango),
 
m e l o n s  ( m u s k ) ,  m e l o n s  ( w a t e r ) ,  m e l o n s  w i n t e r 
  
(casaba/crenshaw/honeydew/persian),  mustard, nectarine, okra, olive, onion,
 
papaya, parsley, passion fruit, peach, pear, pecan, pepper, persimmon, pistachio,
 
plantain, plum, pomegranate, prune, pumpkin, quince, radish, raspberry (black,
 
red), rhubarb, rutabaga, sapodilla, sapota (white), soursop, spinach, squash
 
(summer), squash (winter), sugar apple (custard apple), sweet potato, tamarind,
 
taro, tea, walnut (English/black), yam.
 

TERRESTRIAL FOOD + FEED CROP:
 
agricultural fallow/idleland, almond, apple, barley, beans, beets (unspecified),
 
buckwheat, calamondin, citron (citrus), citrus hybrids other than tangelo, corn
 
(unspecified), corn (field), cotton (unspecified), grapefruit, grapes, kumquat, lemon,
 
lentils, lime, millet proso (broomcorn), mustard, oats, orange, parsnip, peanuts
 
(unspecified), peas (unspecified), pineapple, potato (white/irish), pummelo
 
(shaddock), rape, rice, rice (wild), rye, sorghum, soybeans (unspecified), sugar
 
beet, sugarcane, tangelo, tangerines, tomato, triticale, turnip, wheat.
 

TERRESTRIAL + GREENHOUSE NON-FOOD CROP:
 
ornamental and/or shade trees, ornamental woody shrubs and vines.
 

TERRESTRIAL NON-FOOD CROP:
 
agricultural fallow/idleland, agricultural rights-of-way/fencerows/hedgerows,
 
agricultural uncultivated areas, airports/landing fields, christmas tree plantations,
 
golf course turf, industrial areas (outdoor), nonagricultural outdoor
 
buildings/structures, nonagricultural rights-of-way/fencerows/hedgerows,
 
nonagricultural uncultivated areas/soils, ornamental and/or shade trees, ornamental
 
lawns and turf, ornamental woody shubs and vines, paths/patios, paved areas
 
(private roads/sidewalks), recreational areas, urban areas.
 

TERRESTRIAL NON-FOOD+OUTDOOR RESIDENTIAL:
 
ornamental and/or shade trees, ornamental herbaceous plants, ornamental lawns
 
and turf, ornamental woody shubs and vines.
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Pests: many broadleaf and grass weeds 

Formulation types registered: 

SINGLE ACTIVE INGREDIENT: 
Form Not Identified/Liquid 

53.50 % glyphosate, isopropylamine salt 
41.00 % glyphosate, isopropylamine salt 

Form Not Identified/Solid 
76.00 % glyphosate, isopropylamine salt 

Liquid-Ready to Use 
19.70 % glyphosate, isopropylamine salt 
18.30 % glyphosate, isopropylamine salt 
15.80 % glyphosate, isopropylamine salt
 1.00 % glyphosate, isopropylamine salt
 0.96 % glyphosate, isopropylamine salt
 0.50 % glyphosate, isopropylamine salt 

Manufacturing Use 
94.00 % glyphosate, isopropylamine salt 

Pelleted/Tableted 
83.50 % glyphosate, isopropylamine salt 
60.00 % glyphosate, isopropylamine salt 

Pressurized Liquid
 0.96 % glyphosate, isopropylamine salt
 0.75 % glyphosate, isopropylamine salt 

Soluble Concentrate/Liquid 
62.00 % glyphosate, isopropylamine salt 
53.80 % glyphosate, isopropylamine salt 
41.50 % glyphosate, isopropylamine salt 
41.00 % glyphosate, isopropylamine salt 
28.60 % glyphosate, isopropylamine salt 
25.10 % glyphosate, isopropylamine salt 
18.00 % glyphosate, isopropylamine salt 
10.00 % glyphosate, isopropylamine salt
 8.20 % glyphosate, isopropylamine salt
 7.00 % glyphosate, isopropylamine salt
 5.00 % glyphosate, isopropylamine salt 

Soluble Concentrate/Solid 
93.96 % glyphosate, isopropylamine salt 
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MULTIPLE ACTIVE INGREDIENT: 
Liquid-Ready to Use 

12.40 % glyphosate, isopropylamine salt + 1 other A.I.
 7.70 % glyphosate, isopropylamine salt + 1 other A.I.
 0.50 % glyphosate, isopropylamine salt + 1 other A.I.
 0.25 % glyphosate, isopropylamine salt + 1 other A.I. 

Soluble Concentrate/Liquid 
16.50 % glyphosate, isopropylamine salt + 1 other A.I. 
14.80 % glyphosate, isopropylamine salt + 1 other A.I. 
13.30 % glyphosate, isopropylamine salt + 1 other A.I. 
12.90 % glyphosate, isopropylamine salt + 1 other A.I. 

Methods and rates of application (Given in maximum active (acid equivalent (ae)) 
rates, except as otherwise noted): 

Broadcast or spray; for example as needed: 

Form Not Identified/Liquid - rates were not specified in 
Appendix A dated 8/12/93; 

Form Not Identified/Solid - rates were not specified in 
Appendix A dated 8/12/93; 

Liquid-Ready to Use - applied at rate of 3.08 lb ae/A; 

Pelleted/Tableted - applied as a spot treatment, for example from a hand held 
sprayer; 

Pressurized Liquid - applied as a spot treatment, for example from an aerosol can; 

Soluble Concentrate/Liquid - applied at rate of 7.5 lb ae/A; 

Soluble Concentrate/Solid - applied at rates of 0.09 gal ae/A; 

Chemical: glyphosate, sodium salt (103603) 

Type of Chemical: plant regulator 

Mechanism of Action: modifies plant growth; hastens fruit ripening 
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Use Groups and Sites: 

TERRESTRIAL FOOD + FEED CROP:
 
peanuts (unspecified); sugarcane
 

Formulation Types Registered: 

SINGLE ACTIVE INGREDIENT:
 
soluble concentrate/solid
 

75.0% glyphosate, sodium salt
 

Methods and Rates of Application: 

soluble concentrate/solid - applied as ground spray at peanut bloom stage at 
0.0375 lb a.i./A in 10 gal water; 

soluble concentrate/solid - applied as aerial spray at sugarcane ratoon stage at 
0.525 lb a.i./A in 5 gal water. 

Use Limitations:
 
sugarcane - 21 days preharvest interval; peanuts  - 84 days preharvest interval. Do
 
not apply this product through any type of irrigation system.
 

C. Estimated Usage of Pesticide 

This section summarizes the best estimates available for the pesticide uses 
of glyphosate.  These estimates are derived from a variety of published and 
proprietary sources available to the Agency.  The data, reported on an aggregate 
and site (crop) basis, reflect annual fluctuations in use patterns as well as the 
variability in using data from various information sources. 

The table below summarizes glyphosate useage by site. 

Glyphosate Usage 

Site Multiple Acres 
Treated (x1000) 

Pounds AI 
(x1000) 

non-ag areas unknown 3000-7000 

almonds 350-390 500-550 
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apples 75-275 65-200 

barley 550-600 275-325 

cherries 15-95 20-125 

corn, field 1,300-1,700 1,100-1,200 

cotton 300-1,000 225-375 

hay/pasture 3,000-3,500 1,500-1,700 

dry edible beans/peas 50 20 

grapefruit 70-140 183-375 

grapes 45-550 25-265 

lemons 5-75 10-70 

other ag sites 3,000-3,500 1,000-1,500 

oranges 300-600 650-1,300 

peaches 10-150 10-110 

peanuts 10-30 5-10 

pears 15-50 15-65 

pecans 5-300 5-150 

plums/prunes 5-80 5-40 

rice 30-55 25-30 

sorghum 450-550 100-150 

soybeans 2,600-4,800 2,200-2,400 

spring wheat 200-225 50-60 

sugarcane 10-70 5-35 

potatoes 20-40 25-30 

sunflowers 60-70 25-40 

sweet corn 10-30 5-15 

tomatoes 30-40 15-30 

green beans/peas 20-40 5-20 

walnuts 150-175 100-125 

winter wheat 350-1,150 250-450 
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TOTAL 12,985-20,280 11,398-18,745 

In a typical year between 1989 and 1991, approximately 13-20 million acre 
treatments were made with 18.7 million pounds active ingredient.  Hay/pasture 
(20%), soybeans (20%), field corn (9%), and other agricultural areas (20%) 
comprise 71% of the total acreage treated with glyphosate.  Non-agricultural areas 
(33%), soybeans (15%), hay/pasture (11%), and corn (8%) comprise 67% of the 
total pounds of active ingredient applied. 

D. Data Requirements 

Data required in the June 1986 Registration Standard for glyphosate include 
studies on product chemistry, ecological effects, environmental fate, toxicology, and 
residue chemistry. These data were required to support the uses listed in the 
Registration Standard.  Appendix B includes all data requirements identified by the 
Agency for currently registered uses needed to support reregistration. 

E. Regulatory History 

Glyphosate is registered in the United States for use as a herbicide.  The 
June 1986 Registration Standard evaluated the studies currently on file at the 
Agency and required submission of further data.  This Reregistration Eligibility 
Document reflects an assessment of all data which were submitted in response to 
the Registration Standard. 

III. SCIENCE ASSESSMENT 

A. Product Chemistry 
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Empirical Formula: C3H8NO5P 
Molecular Weight: 169.07 
CAS Registry No.: 38641-94-0 
Shaughnessy No.: 103601 (isopropylamine salt, IPA) 

103603 (sodium salt) 

The glyphosate (N-phosphonomethyl glycine) salts are nonselective 
herbicides and plant growth regulators.  The technical isopropylamine salt (IPA) is 
a white crystalline solid with a melting point of 200EC and a bulk density of 1.74 
lb/ft3.  It is 1% soluble in water at 25EC and insoluble in ethanol, acetone, or 
benzene.  The technical sodium salt is a white crystalline solid which decomposes 
at 140EC with a bulk density of 30 lb/ft3. 

B. Human Health Assessment 

1. Toxicology Assessment 

The toxicological data base on glyphosate is adequate and will 
support reregistration eligibility. 

a. Acute Toxicity 

The table below summarizes the toxicity results and 
categories for technical grade glyphosate.  The acute inhalation 
study was waived by the Agency since glyphosate technical is a 
nonvolatile solid and adequate inhalation studies were conducted on 
the end-use product formulations. 

Acute Toxicity 

Test Result Category 

Acute Oral (rat) (1) > 4320 mg/kg III 

Acute Dermal (rabbit)(1) > 2 g/kg III 

Acute Inhalation (1) Not Required N/A

 1 - MRID 00067039 

The following table is derived from MPs considered 
toxicologically similar to glyphosate technical. 

10 



GLYPHOSATE RED 
September 1993 

Acute Toxicity 

Test Result Category 

Eye Irritation (1) mild irritation, clears in 7 
days 

III 

Dermal Irritation (2) slight irritation IV 

Skin Sensitization (3) negative N/A

 1 - MRID 41400603
 2 - MRID 41400604
 3 - MRIDs 00137137, 00137138, 00137139, 00137140 

Other studies submitted to the Agency give similar results. 
They are acceptable for reregistration (MRIDs 41400601, and 
41400602) 

b. Subchronic Toxicity 

In a 90-day feeding study Sprague-Dawley rats were fed diets 
containing 0, 1000, 5000 or 20000 ppm of glyphosate for three 
months.  These doses were equivalent to 0, 63, 317 and 1267 
mg/kg/day, respectively (males) and 0, 84, 404 and 1623 mg/kg/day, 
respectively (females).  The following findings were regarded as 
possibly treatment-related:  (1) increased serum phosphorus and 
potassium in all treated groups, males and females;  (2) increased 
serum glucose in the mid-dose and high-dose males;  (3) increased 
blood urea nitrogen (BUN) and serum alkaline phosphatase in the 
high-dose males;  and (4) occurrence of pancreatic lesions in the 
high-dose males (pancreas was not examined in the low-dose and 
mid-dose groups). Based on these findings, the systemic NOEL is 
< 1000 ppm (not determined definitively) for both sexes.  (MRIDs 
40559401, and 00093879) 

In a second 90-day feeding study CD-1 mice were fed diets 
containing 0, 250, 500 or 2500 mg/kg/day of glyphosate for three 
months.  Body weight gains of the high-dose males and females 
were about 24% and 18% lower, respectively, than those of the 
controls. Body weight gains of the low-dose and mid-dose groups 
were comparable to those of the controls.  Based on the reduced 
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c. 

body weight gains in both sexes, the NOEL for systemic toxicity is 
500 mg/kg and the LOEL is 2500 mg/kg. (MRID 00036803) 

In a 21-day dermal study glyphosate was applied to the skin 
of New Zealand white rabbits using 10 rabbits/sex/dose (5 with intact 
and 5 with abraded skin).  The levels of glyphosate tested were 10, 
1000 or 5000 mg/kg/day.  The rabbits were exposed for three 
consecutive weeks, 6 hours/day, 5 days/week.  Treatment-related 
effects observed only in the high dose groups included:  (1) very 
slight erythema and edema in intact and abraded skin of both sexes; 
(2) decreased food consumption in males; and (3) decreased 
serum lactic dehydrogenase in both sexes.  Based on these effects, 
the NOEL for males and females is 1000 mg/kg/day and the LOEL 
is 5000 mg/kg/day. (MRID 00098460) 

The required 90-day feeding study in dogs is satisfied by the 
one-year dog feeding study. (MRID 00153374) 

Chronic Toxicity 

A chronic feeding/carcinogenicity study was conducted using 
male and female Sprague-Dawley rats which were fed diets 
containing 0, 30, 100 or 300 ppm of glyphosate for 26 months. 
These levels were equivalent to 0, 3, 10 and 31 mg of 
glyphosate/kg/day, respectively, for the males and 0, 3, 11 and 34 
mg of glyphosate/kg/day, respectively, for the females.  There were 
no effects based on any of the parameters examined (toxic signs, 
mortality, body weights, food consumption, hematology, clinical 
chemistry, urinalysis, organ weights and organ/tissue pathology). 
Therefore, the NOEL for systemic toxicity is $300 ppm (HDT; males: 
31 mg/kg/day and females: 34 mg/kg/day). (MRID 00093879) 

A second chronic feeding/carcinogenicity study was 
conducted using male and female Sprague-Dawley rats which were 
fed diets containing 0, 2000, 8000 or 20000 ppm of glyphosate for 
2 years.  These levels were equivalent to 0, 89, 362 or 940 
mg/kg/day, respectively, for the males and 0, 113, 457 or 1183 
mg/kg/day, respectively, for the females.  Treatment-related effects 
observed only in the high-dose group included: (1) In the females: 
decreased body weight gains; and (2) In the males:  increased 
incidence of cataracts and lens abnormalities, decreased urinary 
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d. 

pH, increased absolute liver weight and increased liver weight/brain 
weight ratio (relative liver weight).  No significant systemic effects 
were observed in the low-dose and mid-dose male and female 
groups.  Therefore, the NOEL for systemic toxicity is 8000 ppm 
(males: 362 mg/kg/day and females: 457 mg/kg/day) and the LOEL 
is 20000 ppm (HDT; males: 940 mg/kg/day and females: 1183 
mg/kg/day). (MRID 41643801) 

A chronic study was conducted using male and female 
beagle dogs which were given glyphosate in gelatin capsules 
containing 0, 20, 100 or 500 mg/kg/day for one year.  There were no 
effects based on all parameters examined, in all groups.  Therefore, 
the NOEL for systemic toxicity is $ 500 mg/kg/day, for both sexes. 
(MRID 00153374) 

Carcinogenicity 

A chronic feeding/carcinogenicity study was conducted using 
Sprague-Dawley rats which were fed diets containing glyphosate 
(males: 0, 3, 10 or 31 mg/kg/day and females: 0, 3, 11 or 34 
mg/kg/day) for 26 months. The following findings were observed in 
the high-dose groups when compared with the concurrent controls: 
(1) increased incidence of thyroid C-cell carcinomas in females; and 
(2) increased incidence of interstitial cell (Leydig cell) testicular 
tumors. However, the Agency concluded that these neoplasms were 
not treatment-related and glyphosate was not considered to be 
carcinogenic in this study because the incidence of thyroid 
carcinomas was not statistically significant and the incidence of 
testicular tumors was within the historical incidence.  The Agency 
also concluded that this study was not conducted at high enough 
dose levels for an adequate negative carcinogenicity.  (MRID 
00093879) 

A chronic feeding/carcinogenicity study was conducted using 
Sprague-Dawley rats fed diets containing glyphosate (males: 0, 89, 
362 or 940 mg/kg/day and females: 0, 113, 457 or 1183 mg/kg/day) 
for 2 years. The study showed a slightly increased incidence of (1) 
pancreatic islet cells adenomas in the low-dose and high-dose 
males; (2) hepatocellular (liver) adenomas in the low-dose and high-
dose males; and (3) thyroid C-cells adenomas in the mid-dose and 
high-dose males and females.  The Agency concluded that these 
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adenomas were not treatment-related and glyphosate was not 
considered to be carcinogenic in this study.  With respect to 
pancreatic islet cells adenomas, there was no statistically significant 
positive dose-related trend in their occurrence; there was no 
progression to carcinomas; and the incidence of pancreatic 
hyperplasia (non-neoplastic lesion) was not dose-related.  With 
respect to hepatocellular adenomas, the increased incidence of 
these neoplasms was not statistically significant in comparison with 
the controls; the incidence was within the historical control range; 
there was no progression to carcinomas; and the incidence of 
hyperplasia was not compound-related.  With respect to thyroid C-
cell adenomas, there was no statistically significant dose-related 
trend in their occurrence; the increased incidence was not 
statistically significant; there was no progression to carcinomas; and 
there was no significant dose-related increase in severity or 
incidence of hyperplasia in either sex. (MRID 41643801) 

A carcinogenicity study in mice was conducted with CD-1 
mice fed diets containing 0, 150, 750 or 4500 mg/kg/day of 
glyphosate for 18 months.  No effects were observed in the low-dose 
and mid-dose groups. The following findings were observed in the 
high-dose group: (1) decreased body weight gain in males and 
females; (2) increased incidence of hepatocellular hypertrophy, 
hepatocellular necrosis and interstitial nephritis in males; (3) 
increased incidence of proximal tubule epithelial basophilia and 
hypertrophy in females; and (4) slightly increased incidence of renal 
tubular adenomas, a rare tumor, in males.  Based on these effects, 
the systemic NOEL and LOEL were 750 mg/kg/day and 4500 
mg/kg/day, respectively.  The Agency concluded that the occurrence 
of these adenomas was spontaneous rather than compound-induced 
because the incidence of renal tubular adenomas in males was not 
statistically significant when compared with the concurrent controls. 
An independent group of pathologists and biometricians also 
conducted extensive evaluations of these adenomas and reached 
the same conclusion.  Therefore, glyphosate was not considered to 
be carcinogenic in this study. (MRIDs 00130406, and 00150564) 

On June 26, 1991, the Agency classified glyphosate in Group 
E (evidence of non-carcinogenicity for humans), based on a lack of 
convincing evidence of carcinogenicity in adequate studies with two 
animal species, rat and mouse. 
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e. 

f. 

Developmental Toxicity 

A developmental toxicity study was conducted with pregnant 
Charles River COBS CD rats which were administered 0, 300, 1000 
or 3500 mg/kg/day of glyphosate by gavage during gestation days 
6 through 19.  Treatment-related effects observed only in the high-
dose dams included:  (1) diarrhea; (2) decreased mean body weight 
gain; (3) breathing rattles; (4) inactivity; (5) red matter around the 
nose and mouth, and on forelimbs and dorsal head; (6) decreases 
in total implantations/dam and inviable fetuses/dam; and (7) deaths 
(6/25 or 24% of the group).  Treatment-related developmental effects 
observed only in the high-dose group included:  (1) increased 
number of litters and fetuses with unossified sternebrae; and (2) 
decreased mean fetal body weights.  Therefore, the NOEL and 
LOEL for maternal toxicity are 1000 mg/kg/day and 3500 mg/kg/day, 
respectively.  The NOEL and LOEL for developmental toxicity are 
1000 mg/kg/day and 3500 mg/kg/day, respectively. (MRID 
00046362) 

In a second study, pregnant Dutch Belted rabbits were 
administered 0, 75, 175 or 350 mg/kg/day of glyphosate by gavage 
during gestation days 6 through 27.  Treatment-related findings were 
observed only in the high-dose group and included:  (1) diarrhea; (2) 
nasal discharge; and (3) death (10/16 or 62.5% of does died by 
gestation day 21).  Developmental toxicity was not observed at any 
dose tested.  Therefore, the NOEL and LOEL for maternal toxicity 
are 175 mg/kg/day and 350 mg/kg/day, respectively.  The NOEL for 
developmental toxicity is $ 175 mg/kg/day. Due to high maternal 
mortality at the 350 mg/kg/day dose level, too few litters (only 6) were 
available to assess adequately developmental toxicity at that level. 
(MRID 00046363) 

Reproductive Toxicity 

A reproduction study was conducted with male and female 
Sprague-Dawley rats which were administered 0, 3, 10 or 30 
mg/kg/day of glyphosate continuously in the diet for three successive 
generations. The only effect observed was an increased incidence 
of focal tubular dilation of the kidney (both unilateral and bilateral 
combined) in the high-dose male F3b pups. Therefore, the NOEL for 
systemic and reproductive toxicity is $ 30 mg/kg/day (HDT). The 
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NOEL and LOEL for developmental toxicity are 10 mg/kg/day and 
30 mg/kg/day, respectively. (MRID 00105995) 

Another reproduction study was conducted with Sprague-
Dawley rats which were administered 0, 100, 500 or 1500 
mg/kg/day of glyphosate continuously in the diet for two successive 
generations.  Treatment-related effects observed only in the high-
dose group included: (1) soft stools, very frequent, in the Fo and F1 

males and females; (2) decreased food consumption and body 
weight gain of the Fo and F1 males and females during the growth 
(premating) period; and (3) decreased body weight gain of the F1a, 
F2a and F2b male and female pups during the second and third 
weeks of lactation.  Focal tubular dilation of the kidneys, observed 
in the previous study (00105995), was not observed at any dose 
level in this study.  Based on the above findings, the systemic NOEL 
and LOEL are 10000 ppm (500 mg/kg/day) and 30000 ppm (1500 
mg/kg/day), respectively.  The reproductive NOEL is 30000 ppm 
(1500 mg/kg/day; HDT); and the developmental NOEL and LOEL 
are 10000 ppm (500 mg/kg/day) and 30000 ppm (1500 mg/kg/day), 
respectively. (MRID 41621501) 

Since the focal tubular dilation of the kidneys was not 
observed at the 1500 mg/kg/day level (HDT) in the 2-generation rat 
reproduction study but was observed at the 30 mg/kg/day level 
(HDT) in the 3-generation rat reproduction study (00105995), the 
Agency concluded that the latter was a spurious rather than 
glyphosate-related effect. 
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g. 

h. 

Mutagenicity 

A Gene mutation assay in an Ames Test was conducted 
using glyphosate, both with and without metabolic activation.  The 
strains of Salmonella typhimurium used were TA98, TA100, 
TA1535 and TA1537.  No increases in reverse mutations were 
observed at any concentration. (MRID 00078620) 

A gene mutation assay in mammalian cells was conducted 
using glyphosate in the Chinese hamster ovary (CHO) 
cells/hypoxanthine - guanine -phosphoribosyl transferase (HGPRT) 
assay, with and without metabolic activation. No mutagenic 
response was observed either with or without metabolic activation 
up to the limit of cytotoxicity (10 mg/Ml). (MRID 00132681) 

A Structural Chromosomal Aberration Assay was conducted 
using a single dose of glyphosate administered intraperitoneally 
(i.p.) to male and female Sprague-Dawley rats.  The dose used was 
1 g/kg of body weight and the bone marrow cells were examined for 
clastogenic (chromosome-damaging) effect. No significant 
clastogenic effects were observed. (MRID 00132683) 

In a fourth study, glyphosate was tested in two assays:  the 
rec-assay using B. subtilis H17 (rec+) and M45 (rec-); and the 
reverse mutation assays using E. coli WP2 hcr  and Salmonella 
typhimurium strains TA98, TA100, TA1535, TA1537 and TA1538, 
with and without metabolic activation.  No increases in mutations 
were observed in either study. (MRID 00078619) 

Metabolism 

Two metabolism studies with rats are available.  In the first 
study, single or repeated doses of radiolabeled 14C-glyphosate were 
administered orally to male and female Sprague-Dawley rats. 
Following a single oral dose of 14C-glyphosate, 30 to 36% of the 
dose was absorbed and less than 0.27% of the dose was eliminated 
as CO2. Ninety-seven point five percent of the administered dose 
was excreted in the urine and feces as the parent compound, 
glyphosate.  Amino methyl phosphonic acid (AMPA) was the only 
metabolite found in urine (0.2-0.3% of the administered dose) and 
feces (0.2-0.4% of the administered dose).  Less than 1.0% of the 
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absorbed dose remained in tissues and organs, primarily in bone 
tissue. Repeated dosing at 10 mg/kg did not significantly change 
the metabolism, distribution or excretion of glyphosate.  (MRIDs 
40767101, and 40767102) 

In a second study, male and female Sprague-Dawley rats 
received single intraperitoneal injections of radiolabeled 14C
glyphosate.  The dose level of glyphosate used for male and female 
rats was 1150 mg/kg.  Blood samples were collected 0.25, 0.50, 1, 
2, 4, 6 and 10 hours after injection.  Femoral bone marrow samples 
were collected from one third of the male and female rats sacrificed 
at 0.5, 4, or 10 hours after injection.  Thirty minutes after injection of 
glyphosate, the concentration of radioactivity in the bone marrow of 
male and female rats was equivalent to 0.0044% and 0.0072%, 
respectively, of the administered dose.  Assuming first order 
kinetics, the decrease in radioactivity in bone marrow occurred with 
a half-life of 7.6 and 4.2 hours for males and females, respectively. 
Similarly, the half-lives of the radioactivity in plasma were 
approximately 1 hour for both sexes.  These findings indicate that 
very little glyphosate reaches bone marrow, that it is rapidly 
eliminated from bone marrow and that it is even more rapidly 
eliminated from plasma. (MRID 00132685) 

i. Neurotoxicity 

The acute and 90-day neurotoxicity screening battery in the 
rat (guidelines 81-8-SS, 82-7) is not being required since there was 
no evidence of neurotoxicity seen in any of the existing studies at 
very high doses and this chemical lacks a leaving group;  therefore, 
it would not seem likely to inhibit esterases (the presumptive 
neurotoxic mechanism of concern for all organophosphates). 
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j. 

k. 

Other Toxicological Endpoints 

A dermal penetration study (guideline 85-2) with technical 
grade glyphosate is not being required because there are no 
toxicological endpoints to indicate this study is necessary. 

Domestic Animal Safety Studies (86-1) are not being 
required for the use patterns of glyphosate (a plant growth regulator 
and herbicide). 

Technical grade glyphosate contains N-nitrosoglyphosate 
(NNG) as a contaminant.  Carcinogenicity testing of nitroso 
contaminants is normally required only in those cases in which the 
level of nitroso compounds exceeds 1.0 ppm.  Analyses showed that 
greater than 92% of the individual technical glyphosate samples 
contained less than 1.0 ppm NNG.  The Agency concluded that the 
NNG content of glyphosate was not toxicologically significant. 

Reference Dose 

On August 27, 1992, the Agency's Office of Pesticide 
Programs Reference Dose (RfD) Peer Review Committee 
recommended that the RfD for glyphosate be established at 2 
mg/kg/day.  This value was based on the maternal NOEL of 175 
mg/kg/day from the rabbit developmental toxicity study (00046363) 
and an uncertainty factor (UF) of 100.  This RfD has not yet been 
confirmed by the Agency RfD Work Group. 

In September of 1986, the Joint Food and Agricultural 
Organization of the United Nations (FAO)/World Health Organization 
(WHO) on Pesticides Residues [JMPR] proposed an Allowable 
Daily Intake (ADI) of 0.3 mg/kg body weight for glyphosate per se. 
The ADI was based on a 26-month feeding study in the rat yielding 
a NOEL of > 31 mg/kg body weight per day and and uncertainty 
factor of 100. The Agency places more importance on the 
developmental rabbit study since no effect was observed in the 26
month study whereas maternal mortality was observed in the 
developmental rabbit study in the high dose group.  JMPR 
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acknowledged that there is no effect at the highest dose tested in the 
26-month rat study. 

2. Exposure Assessment 

a. Dietary Exposure 

The qualitative nature of the residue in plants is adequately 
understood.  Studies with a variety of plants including corn, cotton, 
soybeans, and wheat indicate that the uptake of glyphosate or its 
metabolite, aminomethyl phosphonic acid (AMPA), from soil is 
limited. The material which is taken up is readily translocated. 
Foliarly applied glyphosate is readily absorbed and translocated 
throughout the trees or vines to the fruit of apples, coffee, dwarf citrus 
(calamondin), pears and grapes.  Metabolism via N-methylation 
yields N-methylated glycines and phosphonic acids.  For the most 
part, the ratio of glyphosate to AMPA is 9 to 1 but can approach 1 to 
1 in a few cases (e.g., soybeans and carrots). Much of the residue 
data for crops reflects a detectable residue of parent (0.05 - 0.15 
ppm) along with residues below the level of detection (<0.05 ppm) 
of AMPA.  The terminal residue to be regulated in plants is 
glyphosate per se. 

The qualitative nature of the residue in animals is adequately 
understood.  Studies with lactating goats and laying hens fed a 
mixture of glyphosate and AMPA indicate that the primary route of 
elimination was by excretion (urine and feces).  These results are 
consistent with metabolism studies in rats, rabbits, and cows.  The 
terminal residues in eggs, milk, and animal tissues are glyphosate 
and its metabolite AMPA;  there was no evidence of further 
metabolism.  The terminal residue to be regulated in livestock is 
glyphosate per se. 

An adequate enforcement method is available for analysis of 
residues of glyphosate and its metabolite AMPA in or on plant 
commodities and in water.  This method utilizes GLC (Method I of 
PAM Vol. II; limit of detection is 0.05 ppm).  For enforcement of 
tolerances in animal commodities, an HPLC method with 
fluorescence detection is available;  the reported limits of detection 
are 0.01 ppm for glyphosate and 0.012 ppm for AMPA. 
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b. 

The available storage stability data indicate that residues of 
glyphosate and its metabolite AMPA are stable under frozen storage 
conditions (-20EC):  in or on plant commodities for a period of 1 
year, in animal commodities for 2 years, and in water for 1 year.  No 
additional storage stability data are needed. 

All data requirements for magnitude of the residue in plants 
have been evaluated and deemed adequate.  Additional potato 
processing data are being generated.  All data requirements for 
magnitude of the residue in plants as a result of irrigation with 
glyphosate-treated water have also been submitted and are 
adequate to support registered use and applicable tolerances.  No 
additional data are required for magnitude of the residue in animals, 
potable water, and fish.  A list of residue chemistry study references 
is provided on page 24. 

Occupational and Residential 

Occupational and residential exposure can be expected 
based on the currently registered uses of products containing 
glyphosate.  However, due to the low toxicity (acute category III) of 
glyphosate and the lack of other toxicological concerns (i.e 
carcinogenicity) occupational and residential exposure data are not 
required.  Glyphosate is a non-selective herbicide applied to 
terrestrial food and non-food crops, turf, greenhouse crops, and non-
crop areas where total vegetation control is desired.  Glyphosate, 
when applied at lower rates, is also a plant growth regulator. 

Although glyphosate meets the Agency's exposure criteria for 
post-application/reentry and/or mixer/loader/applicator exposure 
monitoring data, glyphosate does not meet the Agency's toxicity 
criteria for these data requirements.  Acute oral and dermal toxicity 
data for the technical material are in Toxicity Category III and IV.  In 
addition, glyphosate is poorly absorbed dermally.  The acute 
inhalation toxicity study for the technical material was waived 
because glyphosate is non-volatile and because there were 
adequate inhalation studies with end-use products showing low 
toxicity. Therefore, occupational and residential exposure data are 
not required to support the reregistration of glyphosate. (For these 
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same reasons, these data were not required in the 1986 
Registration Standard.) 

The following information is product-specific related, but is 
presented here for informational purposes. Some glyphosate end-
use products are in Toxicity Category I and II based on primary eye 
irritation or dermal irritation. In California, where physicians are 
required to report pesticide poisonings, glyphosate was ranked third 
out of the 25 leading causes of illnesses or injury due to pesticides 
used between 1980 and 1984.  These mixer/loader/applicator 
reported incidents consisted of eye and skin irritation.  In reports 
issued by California since then (1987 and 1988), glyphosate 
continued to be a leading cause of illnesses or injuries (primarily eye 
and skin irritation).  In the 1986 Registration Standard, the Agency 
recommended personal protective equipment, including protective 
eyewear for mixer/loader/applicators using end-use products that 
could cause eye or skin irritation.  At that time, it was determined that 
mixer/loaders were at risk of eye or skin injury from splashes during 
mixing and loading.  The Agency did not require personal protective 
equipment for users of "homeowner" products (containing up to 10% 
glyphosate) because of the low concentration of glyphosate and 
because the products are "ready-to-use", requiring no mixing; 
therefore, the potential for eye or dermal exposure is minimized. 

The Agency, at this time, is not adding any additional 
personal protective equipment requirements to the labels of end-use 
products; however, any existing personal protective equipment on 
those labels must be retained. 

The Worker Protection Standard (WPS) for Agricultural 
Pesticides -- 40 CFR Parts 156 and 170 -- established an interim 
restricted entry interval (REI) of 12 hours for glyphosate because the 
acute toxicity categories of glyphosate for acute dermal toxicity, skin 
irritation potential, and eye irritation potential are Toxicity Category 
III or IV.  The Agency has determined that the 12-hour REI for all 
WPS sites should be retained as a prudent measure to mitigate risk 
to workers entering treated areas after application. Furthermore, 
given the known irritation-effects concerns for glyphosate, the 
Agency considers the additional protections offered by the 
requirements in the WPS essential to its decision that a 12-hour REI 
for this chemical will offer sufficient risk mitigation to workers. 
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Therefore, during the REI the Agency will allow workers to enter 
areas treated with glyphosate during the REI only in the few narrow 
exceptions allowed in the WPS. 

The Agency has determined that, at this time, the entry 
restrictions discussed in this section need not apply to uses of 
glyphosate ouside the scope of the Worker Protection Standard for 
Agricultural Chemicals, including out-of-scope commercial uses and 
homeowner uses.  The predicted frequency, duration, and degree of 
exposure due to post-application as the result of such uses should 
not warrant the risk mitigation measures being required for persons 
engaged in the production of agricultural plants for commercial or 
research purposes. 

3. Risk Assessment 

a. Dietary 

The chronic dietary risk analysis used tolerance level 
residues and assumed all acreage, of the crops considered, was 
treated with glyphosate to estimate the Theoretical Maximum 
Residue Contribution (TMRC) for the overall U.S. population and 22 
population subgroups.  These exposures (TMRCs) were then 
compared to the RfD for glyphosate to estimate chronic dietary risk. 

The calculated TMRC for the overall U.S. population from 
food uses of glyphosate is 0.025 mg/kg bwt/day, which represents 
1.2% of the RfD.  The subgroup most highly exposed, non-nursing 
infants less than one year old, has a TMRC of 0.058 mg/kg bwt/day, 
or 2.9% of the RfD. Over one third of the dietary exposure and risk 
from glyphosate is due to the proposed tolerances on wheat. 

This analysis was meant to be a "worst case" scenario of 
risk.  The inclusion of recommended tolerances for reregistration as 
well as tolerances recommended for revocation; the use of the 
highest existing, pending, or recommended residue value for each 
commodity; and the assumptions of tolerance level residues and 
treatment of 100 percent of the crops for every commodity 
considered result in an overestimation of exposure and risk values 
for glyphosate (though there is some underestimation due to the lack 
of consumption information for some of the commodities to which 
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glyphosate is expected to be applied). Nonetheless, given the risk 
values arrived at by this analysis, EPA concludes that the chronic 
dietary risk posed by this pesticide on these food uses is minimal. 

b. Occupational and Residential 

As discussed above in the occupational exposure 
assessment, exposure to humans from proper application of 
glyphosate to terrestrial food and non-food crops as well as 
greenhouses, turf, and non-crop areas can result in injury (primarily 
eye and skin irritation) from splashes during mixing and loading. The 
Agency continues to recommend protective clothing (including 
protective eye wear) for mixer/loader/applicators using end-use 
products that may be in toxicity category I or II for primary eye and 
dermal irritation. 

c. Dietary Exposure References 

This table references the residue data used to support the 
reregistration of glyphosate and includes the commodities eligible 
for reregistration.

 Guideline/Commodity	 References1 

§171-4 (a): Plant Metabolism	 00038771, 00039141, 00051983, 00065753, 00108097, 
00108129, 00108133, 00108140, 00108151, 00111945 

§171-4 (b): Animal Metabolism	 00094971, 00108098, 00108099, 00108100, 00108101, 
00108116, 00108099, 00108200, 40541301-40541304 

§171-4 (c) and (d): Residue Analytical Methods	 00028853, 00036222, 00036223, 00036231, 00037688, 
00038770, 00038979, 00044423, 00051982, 00053002, 
00053005, 00060108, 00061559, 00063714, 00065751, 
00065752, 00067425, 00076805, 00078823, 00078824, 
00108133, 00108144, 00108149, 00108151, 00108175, 
00108176, 00108186, 00108231, 00111945, 00111949, 
00122715, 00159419, 00164729, 40502601, 40541304 

§171-4 (e): Storage Stability	 00039142, 00040083, 00051980, 00053002, 00061553, 
00061555, 00108129, 00108132, 40502605, 40532004, 
41940701 
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 Guideline/Commodity References1 

§171-4 (k) (l): Magnitude of the Residue in Plants 

Root and Tuber Vegetables Group

 - Artichokes, Jerusalem 

- Beets, garden 

- Carrots 

- Chicory 

- Horseradish 

- Parsnips 

- Potatoes 

N/A

00108159

00108159

N/A

N/A

N/A

00108151, 41947001

 - Radish 

- Rutabagas 

- Salsify 

- Sugar beets 

00108159

N/A

N/A

00039381, 00108151

 - Sweet potato 

- Turnips 

00108151

40835201 

Leaves of Root and Tuber 
Vegetables Group

 - Beets, greens 

- Chicory leaves 

- Sugar beet tops 

- Turnip tops 

N/A

N/A

00039381, 00108151

40835201 

Bulb Vegetables Group

 - Garlic 

- Onions (green and dry bulb) 

N/A

40783101 

Leafy Vegetables (except Brassica) 
Group

 - Celery 

- Lettuce (head and leaf) 

- Spinach 

N/A

00108159

N/A 
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 Guideline/Commodity References1 

Brassica Leafy Vegetables Group

 - Broccoli 

- Cabbage 

- Cauliflower 

- Kale 

- Mustard greens 

40802801, 40802801

00108159

N/A

N/A

40802801, 40802801 

Legume Vegetables 
(Succulent/Dried) Group

 - Beans (succulent and dried) 

- Lentils 

- Peas (succulent and dried) 

- Soybeans 

(processed commodities) 

00108159

00108159

00108159

00015759, 00015760, 00015761, 00015762, 00015763, 
00015764, 00015765, 00015766, 00015767, 00024503, 
00033954, 00038908, 00040084, 00061555, 00108153, 
00108203

00061555, 00108153, 00156793 

Foliage of Legume Vegetables 
(Succulent/Dried) Group

 - Bean vines and hay 

- Lentil forage and hay 

- Pea vines and straw

 - Soybean forage and hay 

00108159

00108159

00015759, 00015760, 00015761, 00015762, 00015763, 
00015764, 00015765, 00015766, 00015767, 00033954, 
00038908, 00040084, 00061555, 00108153, 00108203 

Fruiting Vegetables Group 

Cucurbit Vegetables Group 

Citrus Fruits Group 

(processed commodities) 

00039142

40159401 

Pome Fruits Group 00108129 

Stone Fruits Group 00111949 
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 Guideline/Commodity References1 

- Plums (fresh prunes) 00111949 

Small Fruits and Berries Group

 - Blackberries

 - Blueberries

 - Cranberries 

- Grapes 

(processed commodities) 

- Raspberries 

00053002

00038770, 00108132

40785303

Tree Nuts Group 

- Almond hulls 

00111945

00111945 

Cereal Grains Group

 - Barley 

(processed commodities) 

- Corn (field and fresh) 

(processed commodities) 

- Oats 

(processed commodities) 

- Rice 

(processed commodities) 

- Rye 

(processed commodities) 

- Sorghum 

(processed commodities) 

- Wheat 

(processed commodities) 

Forage, Fodder, and Straw of Cereal 

- Barley forage, hay, and straw 

Grains Group

00038908, 00040087, 00044422, 00108203

N/A

00023336, 00023512, 00037687, 00038908, 00040085, 
00048284, 00108203, 40502602

40502604, 41478101

00038908, 00040087, 00044422, 00108203

N/A

00038908, 00040087, 00044422

N/A

N/A

N/A

00038908, 00040087, 00044422, 00108203, 00109271, 
40502601

40502603

00038908, 00040086, 00044426, 00108203, 00122715, 
41484301

00150835 

00038908, 00040087, 00044422, 00108203 
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 Guideline/Commodity References1 

- Corn forage and fodder 00023336, 00023512, 00037687, 00038908, 00040085, 
00048284, 00108203, 40502602

 - Oat forage, hay, and straw 00038908, 00040087, 00044422, 00108203

 - Rice straw 00038908, 00040087, 00044422

 - Rye forage and straw N/A

 - Sorghum forage and fodder 00038908, 00040087, 00044422, 00108203, 00109271, 
40502601

 - Wheat forage and straw 00038908, 00040086, 00044426, 00108203, 00122715 

Grass Forage, Fodder, and Hay 00076805, 00108147 
Group 

Non-grass Animal Feeds (forage, 00076805, 00108147
fodder, straw, and hay) Group 

- Alfalfa seed 40541304 

Miscellaneous Commodities

 - Acerola

 - Atemoya

 - Asparagus 00108144, 40642401

 - Avocados 00108149

 - Bananas 00108175

 - Breadfruit 40149401

 - Canistel 40149401

 - Carambola

 - Cherimoya

 - Cocoa beans

 - Coconut

 - Coffee beans 00051980, 00051981

 - Cotton 00060103, 00061553, 00108176, 00108153, 00108203

 (processed commodities) 00061553, 00108176, 00108153

 - Dates 40149401

 - Figs

 - Genip

 - Guavas 00059050

 - Jaboticaba 40149401

 - Jackfruit 40149401 
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 Guideline/Commodity References1 

- Kiwi fruit

 - Litchi Nut (Lychee)

 - Longan

 - Mamey Sapote
 (Mammee Apple)

 - Mangoes 40580401

 - Okra N/A

 - Olives 00108175, 42398401

 (processed commodities) 00108175, 42398401

 - Palm oil

 - Papayas 00063713

 - Passion Fruit

 - Peanuts 00144341, 00028852

 (processed commodities) 00144341, 00028852

 - Persimmons 40149401

 - Pineapple N/A

 - Pistachio 00111945

 - Sapodilla

 - Sapote (black and white) 40149401

 - Soursop 40149401

 - Sugar apple

 - Sugarcane 00108140

 (processed commodities) 00108168

 - Tamarind 40149401

 - Tea 00078823, 00078824

 - Watercress N/A 

§171-4 (h): Magnitude of the 00039381, 40541305 
Residue in Plants Resulting from
 the Use of Irrigation Water 

§171-4 (j): Magnitude of the Residue in Meat, Milk, Poultry, 00108115, 40532001-03 
and Eggs 

§171-4 (g): Magnitude of the 00036229, 00076491, 00154311, 00155120 
Residue in Fish 
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 Guideline/Commodity References1 

§171-4 (f): Nature and Magnitude 00039377, 00039381, 00077227, 00077228, 00077229, 
the Residue in Drinking and 00077230, 00077231, 00077232, 00077233, 00077234, 
Irrigation Water 00077235, 00077236, 00077237, 00077238, 00077301, 

00108173, 

§171-4 (i): Magnitude of the 
Residue in Food Handling
 Establishment 

§171-5: Reduction of Residues 

1 N/A means not available by MRID number.  Those guidelines/commodities which do not list a MRID reference 
number, additional reference information can be provided from Table A in the Product and Residue Chemistry 
Chapters by R.B. Perfetti, Chemistry Branch Reregistration Support (CBRS# 10665) in the Health Effects Division 
dated 10/27/92 through FOI. 

C. Environmental Assessment 

1. Environmental Fate 

a. Environmental Fate and Transport 

(1) Hydrolysis 

Glyphosate is stable at pH 3, 6, 9 at 5 and 35EC. 
(Accession 00108192) 

(2) Photodegradation in Water 

Glyphosate is stable to photodegradation in pH 5, 7, 
and 9 buffered solutions under natural sunlight. (MRID 
41689101) 

(3) Photodegradation on Soil 

Glyphosate is stable to photodegradation on soil. 
(MRID 41335101) 

(4) Aerobic Soil Metabolism 
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(5) 

(6) 

(7) 

(8) 

Data indicate half-life values of 1.85 and 2.06 days in 
Kickapoo sandy loam and Dupo silt loam respectively. 
Aminomethyl phosphonic acid (AMPA) was the major 
degradate. (MRID 42372501) 

Anaerobic Aquatic Metabolism 

Glyphosate has a half-life of 8.1 days in anaerobic 
(flooded plus nitrogen atmosphere) silty clay loam sediment. 
AMPA was the major degradate. (MRID 42372502) 

Aerobic Aquatic Metabolism 

Glyphosate has a half-life of 7 days in flooded silty clay 
loam sediment that was incubated in the dark at 24.6 ± 0.57 
C for 30 days.  AMPA was the major degradate. (MRID 
42372503) 

Leaching/Adsorption/Desorption 

Kd values of 62, 90, 70, 22, and 175 were reported for 
Drummer silty clay loam, Ray silt, Spinks sandy loam, 
Lintonia sandy loam, and Cattail Swamp sediment 
respectively.  After (aged) leaching 7 soils with 20" of water, 
the recovered radioactivity in the soils was 93-100% of the 
applied material. (Accessions 00108192, 00076493, 
00108140) 

Terrestrial Field Dissipation 

The Agency has received an interim report on a 
terrestrial field dissipation study in progress by Monsanto 
Company. (MRID 42607501) 

This report contains data from eight different field 
sites.  Some of the data from the individual field sites are 
deficient; however, the Agency may use the data from the 
eight field sites together to satisfy the terrestrial field 
dissipation 164-1 data requirement. 
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The interim report results from the first 12 months of 
bareground field dissipation trials from eight sites show that 
the median half-life (DT50) for glyphosate applied at maximum 
annual use rates (7.95 lb a.e./acre, 10.7 lb a.i./acre) was 13.9 
days with a range of 2.6 (Texas) to 140.6 (Iowa) days. 
Acceptable aerobic soil, aerobic aquatic and anaerobic 
aquatic metabolism studies demonstrate that under those 
conditions at 25EC in the laboratory glyphosate degrades 
rapidly with half-lives of approximately 2, 7 and 8 days 
respectively.  The reported half-lives (DT50) from the field 
studies conducted in the coldest climates, ie. Minnesota, New 
York and Iowa, were the longest at 28.7, 127.8, and 140.6 
days respectively indicating that glyphosate residues in the 
field are somewhat more persistent in cooler climates as 
opposed to milder ones (Georgia, California, Arizona, Ohio, 
and Texas). 

Glyphosate (as well as AMPA) was shown to remain 
predominantly in the 0-6 inch soil layer throughout the 
duration of the study at all field sites.  Iowa was the individual 
test site to have average glyphosate residues, at all sampling 
times, greater than 0.01 ppm in the 6-12 inch depth.  There 
were a number of detections from 0.01 to 0.09 ppm in the 6
12 inch layer in Minnesota, New York and Texas, and 
glyphosate was detected at generally <0.05 ppm at the other 
5 field sites (6-12 inch depth). 

Glyphosate was detected at three different sites below 
12 inches.  In California, at 0 DAT, average glyphosate 
residues were 0.21 ppm and 0.10 ppm in the 12-18 and 18
24 inch soil horizons respectively.  Soil core contamination 
was attributed to these detections since movement of 
residues to this depth on the first day of sampling is unlikely.
 In Arizona at 21 DAT the average glyphosate residues were 
0.06, in the 18-24 inch soil layer. There were no glyphosate 
residues in the 6-12 or 12-18 inch soil layer in Arizona on 21 
DAT and in subsequent samples below 12 inches which may 
indicate a problem with sampling technique. In Iowa at 190 
DAT the average glyphosate residues were 0.05 ppm in the 
12-18 inch soil layer.  Since there were no glyphosate 
residues detected in the 6-12 inch soil layer at 190 DAT, and 
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the lack of a significant amount of rainfall between sampling 
intervals in combination with the amount of time between 
sampling intervals and the high adsorptive characteristics of 
glyphosate give an indication that there may have been a 
problem with sampling technique. 

AMPA was also shown to remain predominantly in the 
0-6 inch soil layer.  AMPA was found at every test site on Day 
0 samples indicating the rapid degradation of parent 
glyphosate.  The AMPA levels generally reached a maximum 
between day 14 and day 30.  Where the field half-lives were 
longer (Iowa, Minnesota, New York), the maximum average 
AMPA levels occurred between 62 and 95 DAT.  The 
maximum average AMPA levels found in the 0-6 inch soil 
layer were 0.6 ppm and occurred in Ohio and Georgia at 21 
DAT and 61 DAT respectively.  The AMPA levels at those 
sites had decreased to 0.12 and 0.44 ppm at 12 months after 
treatment. 

In all samples but three, AMPA residue levels were 
<0.05 ppm in the 6-12 inch soil layer. In New York at 14 and 
30 DAT average residues were detected at 0.06 ppm.  In 
Iowa at the 92 DAT sample average AMPA residues were 
0.08 ppm. Iowa and New York also exhibited 50% 
dissipation times of 140.6 and 127.8 days respectively. 

AMPA levels were detected at 0.06 ppm in the 18-24 
inch soil layer on 21 DAT in Arizona and 0.04 and 0.03 ppm 
in the 12-18 inch soil layer at 90 and 180 DAT respectively in 
New York. 

A final report on the terrestrial field dissipation study 
showed the median half-life (DT50) (of eight sites) of AMPA 
was 240 days with a range of 119 (Ohio) to 958 (California) 
days.  The half-lives for the dissipation of AMPA for seven of 
the eight test sites were: 

! Arizona 142 days 
! California 958 days 
! Georgia 896 days 
! Minnesota 302 days 
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(9) 

(10) 

! New York 240 days 
! Ohio 119 days 
! Texas 131 days 

Iowa was not calculated because recharging of AMPA 
residues was greater than degradation.  AMPA was shown 
to remain predominantly in the 0-6 inch soil layer throughout 
the duration of the study at all eight field sites.  AMPA was 
detected three times (at a concentration greater than 0.05 
ppm) at depths greater than 12 inches.  The three detections 
were attributed to contamination during sampling rather than 
vertical mobility. 

Aquatic Field Dissipation 

Glyphosate dissipated from water (irrigation source) 
with a calculated half-life of 7.5 days and 120 days from the 
sediment of the farm pond in Missouri. (MRID 40881601) 

In Michigan, Georgia and Oregon pond and stream 
water, the maximum glyphosate concentrations were 
measured immediately posttreatment and dissipated rapidly. 
Glyphosate accumulated in the pond sediment, and to a 
lesser extent in the stream sediments; glyphosate was 
present in pond sediment at $1 ppm in Michigan and Oregon 
at approximately 1 year posttreatment. (MRID 41552801) 

Forestry Dissipation 

When aerially applied at 3.75 lb/A to forested sites in 
Michigan, Oregon, and Georgia, glyphosate averaged 652
1273 ppm in tree foliage immediately posttreatment. It then 
declined rapidly with half-lives of <1 day at the Michigan and 
Georgia sites and <14 days at the Oregon site. 

The forestry dissipation study results demonstrate that 
when used under normal silviculture practices according to 
label directions, the maximum combined glyphosate and 
AMPA residue level in soil is less than 5 ppm.  Glyphosate 
and AMPA residues in soil dissipate with time.  The average 
half-life for the dissipation of glyphosate was 100 days, and 
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(11) 

(12) 

ranged from 35 to 158 days.  The average half-life for the 
dissipation of AMPA was 118 days, and ranged from 71 
days to 165 days. (MRID 41552801) 

Accumulation in Confined Rotational Crops 

Glyphosate residues (expressed as fresh weight) 
accumulated in lettuce, carrots, and barley planted 30, 119, 
and 364 days after sandy loam soil was treated with 
glyphosate at 3.71 lb ai/A. Accumulation decreased as the 
length of the rotation increased.  In crops planted at 30 days, 
posttreatment, [14C]residues at harvest were 0.097 ppm in 
lettuce, 0.051 and 0.037 ppm in carrot tops and roots, 
respectively, and 0.188 and 0.175 ppm in barley grain and 
straw, respectively.  In immature lettuce harvested at 40 and 
60 days postplanting, [14C]residues were 0.108 and 0.048 
ppm, respectively. In crops planted at 119 days 
posttreatment, [14C]residues at harvest were 0.037 ppm in 
lettuce, 0.028 and 0.017 ppm in carrot tops and roots, 
respectively, and 0.078 and 0.056 ppm in barley grain and 
straw, respectively. In immature lettuce harvested at 28 and 
48 days postplanting, [14C]residues were 0.059 and 0.055 
ppm, respectively. In crops planted at 364 days 
posttreatment, [14C]residues at harvest were 0.028 ppm in 
lettuce, 0.018 and 0.0096 ppm in carrot tops and roots, 
respectively, and 0.047 and 0.061 ppm in barley grain and 
straw, respectively. In immature lettuce harvested at 35 and 
61 days postplanting, [14C]residues were 0.057 and 0.043 
ppm, respectively; in barley forage harvested at 48 days 
postplanting, [14C]residues were 0.056 ppm. (MRID 
41543201 and 41543202) 

Accumulation in Irrigated Crops 

Alfalfa, corn (grain and forage), grass (fescue or 
sudan) and lettuce were irrigated five to eight times during 
the 1987 growing season with glyphosate treated water 
containing a maximum of 21.3 ppm (on treatment day then fell 
to 0.46 ppm by 1 day after treatment) of glyphosate. 
Residues in the sediment beneath the treated water reached 
a maximum of 3.5 ppm at 14 days after treatment.  Residues 
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of glyphosate in the sprinkler water at the pond site were the 
highest 7 days after treatment at 0.12 ppm. One lettuce 
sample from the Missouri location (the pond site) at 29 days 
after treatment (of water source) and 5 irrigation events was 
found to contain 0.06 ppm glyphosate. (MRID 40541305) 

(13) Bioaccumulation in Fish 

Maximum bioconcentration factors were 0.38X for 
edible tissues, 0.63X for nonedible tissues, and 0.52X for 
whole fish. (MRID 41228301) 
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(14) Laboratory and Field Volatility 

The requirement of these studies was waived based 
on the low vapor pressure of glyphosate. 

b. Environmental Fate and Groundwater Assessment 

In general, the available field and laboratory data indicate 
glyphosate adsorbs strongly to soil and would not be expected to 
move vertically below the 6 inch soil layer.  Based on unaged batch 
equilibrium studies glyphosate and glyphosate residues are 
expected to be immobile with Kd(ads) values ranging from 62 to 175. 
The mechanism of adsorption is unclear; however, it is speculated 
that it may be associated with vacant phosphate sorption sites or 
high levels of metallic soil cations.  The data indicate that chemical 
and photochemical decomposition is not a significant pathway of 
degradation of glyphosate in soil and water.  However, glyphosate 
is readily degraded by soil microbes to aminomethyl phosphonic 
acid (AMPA), which is degraded to CO2, although at a slower rate 
than parent glyphosate. Even though glyphosate is highly water 
soluble it appears that parent glyphosate and AMPA have a low 
potential to move to ground-water due to their strong adsorptive 
characteristics demonstrated in the laboratory and field studies. 
However, glyphosate does have the potential to contaminate surface 
waters due to its aquatic use patterns and erosion via transport of 
residues adsorbed to soil particles suspended in runoff water.  If 
glyphosate were to reach surface water it would be resistant to 
hydrolysis and aqueous photolysis. 

Based on the low vapor pressure of glyphosate, volatilization 
from soils will not be an important dissipation mechanism.  The low 
octanol/water coefficient suggests that glyphosate will have a low 
tendency to accumulate in fish. 

2. Ecological Effects 

a. Ecological Hazard 
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(1) Effects to Nontarget Birds 

To establish the toxicity of glyphosate to birds, tests 
were required using the technical grade material. 

(a) Avian Single-Dose Oral LD50 - Technical 

Acute Oral Toxicity Findings 

Species % AI  LD50 (95% CL)  Conclusions 

Bobwhite 
quail 

83% > 2000 mg/kg practically non-toxic to upland game birds 

One avian single-dose oral study on either a waterfowl species (preferably mallard duck) or an upland 
species (preferably bobwhite quail) was required.  These data indicate that technical glyphosate is 
practically non-toxic to an upland bird species on an acute oral basis.  The guideline requirement for an 
avian acute oral study is fulfilled. (Study ID 234395) 

(b) Avian Dietary - Technical 

Avian Subacute Dietary Toxicity Findings 

Species % AI Reproductive 
Impairment 

Conclusions 

Mallard duck 98.5% 
Tech 

> 4640 ppm no more than slightly toxic to upland game birds and 
waterfowl 

Bobwhite 
quail 

98.% Tech > 4640 ppm 

Two subacute dietary studies, one study on a species of waterfowl (preferably mallard duck) and one on 
an upland game bird species (preferably a bobwhite quail), were required.  These data indicate that the 
technical glyphosate is no more than slightly toxic to birds on a dietary basis.  The guideline requirement 
is fulfilled for both studies. (Study IDs 94171 and 00086492) 
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(c) Avian Reproduction 

Avian Reproduction Findings 

Species % AI Reproductive 
Impairment 

Conclusions 

Mallard duck 83% 
Tech 

No effects up to 1000 
ppm 

not expected to cause reproductive impairment 

Mallard duck 90.4% 
Tech 

No effects up to 30 
ppm 

Bobwhite 
quail 

83% 
Tech 

No effects up to 1000 
ppm 

An avian reproduction test was required to support registration of the end-use products of glyphosate 
since the following guideline criteria have been exceeded.  The labeling for several use patterns contains 
directions for use under which birds may be subject to repeated exposure to glyphosate.  The labeling 
allows  repeat application for certain uses, such as alfalfa, barley, oats, apples, cherries, and oranges. 
These data indicate that technical glyphosate is not expected to cause reproductive impairment.  The 
guideline requirements for an avian reproduction study on both upland game bird and waterfowl are 
fulfilled. (Study IDs 235924, 00036328, and 235924) 

(d) Summary of Findings 

Glyphosate is practically non-toxic to bobwhite 
quail on the basis of acute oral toxicity. An LD50 

greater than 2000 mg/kg was determined for 
bobwhite quail given a single oral dose of technical 
glyphosate.  Studies indicate that the 8-day dietary 
LC50 of the chemical is greater than 4000 ppm for 
both mallard ducks and bobwhite quail.  These data 
indicate that the chemical is slightly toxic to birds. 
Avian reproduction studies indicate reproductive 
impairment would not be expected at a dietary level of 
up to 1000 ppm. The available acute toxicity data do 
not indicate a requirement of precautionary labeling 
for birds on products containing glyphosate. 
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(2) Effects on Non-Target Fish 

(a) Acute Toxicity to Freshwater Fish 

Acute Toxicity to Freshwater Fish Findings 

Species % AI 48-hr LC50 

(95%CL) 
Conclusions 

Bluegill sunfish 96.5% > 24 mg/l ranges in toxicity from slightly non-toxic to practically non-toxic 
to both cold water and warm water fish 

Fathead 
Minnow 

87.3% 84.9 mg/l 
(72.9-99.3) 

Bluegill sunfish 83% 120 mg/l (111
130) 

Rainbow Trout 83% 86 mg/l (70
106) 

Rainbow Trout 96.7% 140 mg/l (120
170) 

Fathead 
minnow 

96.7% 97 mg/l (79
120) 

Channel catfish 96.7% 130 mg/l (110
160) 

Bluegill sunfish 96.7% 140 mg/l (110
160) 

The minimum data required for establishing the acute toxicity of glyphosate to freshwater fish are the 
results of two 96-hour studies with the technical grade product.  One study was to be performed on a cold 
water fish species (preferably rainbow trout) and one study was to be performed using a warm water 
species (preferably bluegill sunfish).  The results of these eight studies indicate that technical glyphosate 
is slightly to practically nontoxic to both cold water and warm water fish.  The guidelines requirement 
for acute toxicity testing of the technical on freshwater fish is fulfilled.  (Study IDs 00108112, 00108171, 
234395, 097661, and 249160) 
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(b) Chronic Toxicity to Freshwater Fish 

Chronic Toxicity to Freshwater Fish Findings 

Species  % AI Results Conclusions 

Fathead 
Minnow 

87.3% 
tech 

MATC > 25.7 mg/l no effects at or below this level 

Due to the aquatic use of the chemical, its presence in water is likely to be continuous or recurrent 
regardless of toxicity; therefore, chronic testing was required.  This fish full life cycle study satisfies 
the generic guideline requirement for chronic freshwater fish testing. (Study ID 00108171) 

Acute Toxicity to Freshwater Fish 
Findings from Studies using Formulated Products 

Species  % AI 
(IPA salt) 

96-hr LC50 

(95% CL) 
Conclusions 

Bluegill 
sunfish 

41.8% 5.8 mg/l (4.4-8.3) ranges in toxicity from moderately toxic to practically non
toxic to both warmwater and coldwater fish 

Rainbow 
Trout 

41.8% 8.2 mg/l (6.4-9.0) 

Channel 
catfish 

41.36% 16 mg/l (9.4-26) 

Rainbow 
Trout 

41.36 11 mg/l (8.7-14) 

Bluegill 
sunfish 

41.36% 14 mg/l (8.7-24) 

Fathead 
Minnow 

41.36% 9.4 mg/l (5.6-16) 

Rainbow 
Trout 

62.4% >1000 mg/l 

Bluegill 
sunfish 

62.4% >1000 mg/l 

Rainbow 
Trout 

*41.2% + 
15.3 "AA" 
surfactant 

120 mg/l (56-180) 
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Acute Toxicity to Freshwater Fish 
Findings from Studies using Formulated Products 

Rainbow 
Trout 

*40.7% + 
15% "W" 
surfactant 

150 mg/l (100
320) 

Bluegill 
sunfish 

*40.7% + 
15% "W" 
surfactant 

>100 mg/l 

Bluegill 
sunfish 

*41.2% + 
15.3% 
"AA" 
surfactant 

>180 mg/l 

Rainbow 
Trout 

7.03% + 
0.5% "X
77" 

240 mg/l (180-320 
mg/l) 

Bluegill 
sunfish 

7.03%+ 
0.5% "X
77" 

830 mg/l (620
1600) 

Rainbow 
Trout 

51% 8.3 mg/l (7.0-9.9) 

Fathead 
minnows 

41% 2.3 mg/l (1.9-2.8) 

Rainbow 
Trout 

41% 9.0 mg/l (7.5-11) 

Bluegill 
sunfish 

41% 4.3 mg/l (3.4-5.5) 

Channel 
catfish 

41% 13 mg/l (11-16) 

Bluegill 
sunfish 

41% 5 mg/l (3.8-6.6) 

Rainbow 
Trout 

41% 1.3 mg/l (1.1-16) 

Testing of an end-use product is required if the pesticide will be introduced directly into an aquatic 
environment when used as directed by the label.  Drainage systems would be included in such a category. 
Therefore, formulated product testing was required.  According to the surfactant selected, the formulated 
product toxicity ranges from moderately toxic to practically non-toxic.  (Study ID 249159, 00070894, 
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00070895, 00070897, 00070896, 00078661, 00078662, 00078658, 00078655, 00078656, 00078659, 
00078664, 00078665, 249160) 

Surfactant Test Findings 

Species  % AI 96-hour LC50 

(95% CL) 
Conclusions 

Fathead 
minnow 

MONO818 
Tech 100% 

1.0 mg/l (1.2
1.7) 

ranges in toxicity from highly toxic to slightly toxic to warmwater 
and coldwater fish 

Rainbow 
trout 

MONO818 
Tech 100% 

2.0 mg/l (1.5
2.7) 

Rainbow 
Trout 

MONO818 0.65 mg/l (.54
.78) 

Channel 
Catfish 

MONO8l8 
Tech 100% 

13 mg/l (10-17) 

Bluegill 
sunfish 

MONO8l8 
Tech 100% 

3.0 (2.5-3.7) 

Bluegill 
sunfish 

MONO818 
Tech 100% 

1 mg/l (.72-1.4) 

Testing of the surfactant may be required under unusual circumstances. When inerts are likely to be 
toxic, testing can be required.  These data indicate that MONO818 ranges from moderately toxic to very 
highly toxic to both cold and warm water fish after 96 hour exposure. (Study ID 249160) 

(c) Summary of Findings 

Three tests on warm water species, one 
bluegill and two with fathead minnow, produced the 
96-hour LC50s of 120 ppm, 84.9 ppm, and 97 ppm, 
respectively (McAllister and Forbis 1978, ID #234395; 
EG & G Bionomics 1975, ID #00108171 and Folmar, 
Sanders, and Julin 1979, ID #249160).  Two rainbow 
trout 96-hour LC50s provided values of 86 ppm and 
140 ppm.  Based on these tests, technical glyphosate 
ranges from slightly to practically non-toxic to 
freshwater fish species. 

Surfactant testing was performed with both 
cold water and warm water fish.  In this case, the initial 
formulation demonstrated an application rate much 
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lower than technical glyphosate.  The LC50 for rainbow 
trout was 1.3 mg/l or moderately toxic.  The surfactant 
(MON0818) when tested alone produced an LC5 0  

value of 0.65 mg/l for rainbow trout indicating a highly 
toxic category (Folmar et al.  1979, ID #249160). In 
contrast, the formulation of 41.2 percent 
isopropylamine salt and 15.3 percent "AA" surfactant 
provided a rainbow trout LC50 of 120 mg/l, indicating 
a practically non-toxic compound (Thompson and 
Griffen 1980, ID #00078658). Bluegill are in the same 
category of toxicity with an even higher LC50 of greater 
than 180 mg/l (Thompson and Griffen 1980, ID 
#00078659).  The bluegill and rainbow trout were 
similar in sensitivity to the formulation containing the 
"W" surfactant with LC50 values of 150 and >100 mg/l, 
respectively.  Also, neither rainbow trout (LC50 240 
mg/l) nor bluegill (LC50 830 mg/l) were very sensitive 
to the x-77(.5) surfactant and glyphosate(7.03%). 

The surfactant MON0818 has been tested 
separately, producing an LC50 of 13 mg/l on 
Chironomous indicating it is a slightly toxic material. 
For fish, the catfish appears to be the most tolerant 
with an LC50 value of 13 mg/l, and rainbow trout the 
most sensitive with an LC50 value of 0.65 mg/l. Based 
upon available data products containing MONO8l8 
must include the statement, "This pesticide is toxic to 
fish." 
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(3) Effects on Aquatic Invertebrates 

(a) Acute Toxicity to Freshwater Invertebrates 

Acute Toxicity to Freshwater Invertebrates Findings 

Species  % AI 48-hr LC50 (ppm) Conclusions 

Daphnia magna 83% tech 780 ranges in toxicity from slightly toxic to 
practically non-toxic to freshwater invertebrates

Chironomus 
plumosus 

96.7% 
tech 

55 (31-97) 

The minimum data requirement to establish the acute toxicity of glyphosate to freshwater invertebrates 
is a 48-hour acute study using the technical material.  Test organisms should be first instar Daphnia 
magna  or early instar amphipods, stone flies or mayflies. The results of these studies indicate that 
technical glyphosate is slightly toxic to Chironomus plumosus and is practically non toxic to Daphnia 
magna .  The guideline requirement for acute testing on a freshwater invertebrate has been fulfilled. 
(Study ID 00108172, and 249160) 

(b) Chronic Toxicity to Freshwater Invertebrates 

Chronic Toxicity to Freshwater Invertebrates Findings 

Species  % AI Results Conclusions 

Daphnia magna 99.7% 
tech 

MATC > 50 -< 
96 mg/L 

caused reduced reproductive capacity 

Due to the aquatic use of the chemical its presence in water is likely to be continuous or recurrent 
regardless of toxicity; therefore, chronic testing was required.  This study satisfies the guideline 
requirement for chronic freshwater invertebrate testing. (Study ID 249160) 

Acute Toxicity to Freshwater Invertebrates 
Findings from Studies using Formulated Products 

Species  % AI 
(IPA salt) 

48-hr LC50 

(ppm) 
Conclusions 

Daphnia magna 62.4% 869 (703
1019) 

ranges in toxicity from moderately toxic to practically non-toxic 
to freshwater invertebrates 
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Acute Toxicity to Freshwater Invertebrates 
Findings from Studies using Formulated Products 

Daphnia magna 7.03% + 
X-77 
surfactant 
@0.5% 

>1000 

Daphnia magna 41.2% + 
"AA" 
surfactant 
@ 15.3% 

310 (250
400) 

Daphnia magna 40.7% 
MON2139 
+ 15% 
"W" 
surfactant 

72 (62-83) 

Daphnia magna 41% 3 (2.6-3.4) 

Gammarus 
pseudolimnaeus 

41% 62 (40-98) 

Chironomus 
plumosus 

41% 18 (9.4-32) 

Daphnia pulex 51% MON 
2139 

242(224
261.5) 

Daphnia magna 41.36% 5.3 (4.4-6.3) 

Gammarus 
pseudolimnaeus 

41.83% 41.9 (30.7
62) 

Other 
results 

Ephemerella 
walkeri 

41% Mayfly 
nymphs 
avoided 
glyphosate 
at 
concentratio 
ns of 10 
mg/L but 
not at 1.0 
mg/l. 
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Acute Toxicity to Freshwater Invertebrates 
Findings from Studies using Formulated Products 

Chironomus 41% Significant 
plumosus increases in 

stream drift 
of midge 
larvae was 
observed 
after the 2.0 
mg/l, but 
not at the 
0.02 or 0.2 
mg/l level. 

Testing of an end-use product is required if the pesticide will be introduced directly into an aquatic 
environment when used as directed by the label.  Drainage systems (wet and dry) would be included in 
such a category. Therefore, formulated product testing was required. According to the surfactant 
selected, the formulated product toxicity ranges from moderately toxic to practically non-toxic.  (Study 
ID 00078663, 00078666, 00078660, 00078657, 249160, 00108109, 00070893, and 249159) 

Surfactant Test Findings 

Species % AI 48-hr LC50 

(95%CL) 
Conclusions 

Daphnia 
magna 

100% 
MONO818 
surfactant 

13 mg/L 
(7.1-24) 

slightly toxic to freshwater invertebrates 

Testing of the surfactant may be required under unusual circumstances.  One test on the surfactant was 
received and determined as acceptable for use in a risk assessment. (Study ID 249160) 

(d) Summary of Findings 

A 48-hour LC50 of 780 ppm (mg/l) was found 
for Daphnia magna exposed to technical glyphosate 
(McAllister and Forbis 1978, ID #00108172). The 
results of this study indicate that the chemical is 
practically non-toxic to aquatic invertebrates. 

In addition to these acute studies, a fish life-
cycle study indicates technical glyphosate has a 
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MATC greater than 25.7 ppm. No effect was 
observed at the highest level tested. A Daphnia 
magna life cycle study with an MATC of >50 - <96 
ppm reported reduced reproductive capacity, the 
most sensitive parameter. 

The available acute toxicity data indicate that 
precautionary labeling for freshwater intervertebrates 
is not required for products containing glyphosate. 

In order to determine the effect of the three 
surfactants ("W", "AA", and "X-77") on invertebrates, 
additional Daphnia studies were conducted. The 7.03 
percent isopropylamine salt of glyphosate with a 
surfactant at 0.5 percent identified as X-77 resulted in 
an LC50 of greater than 1000 mg/l or practically non
toxic category for Daphnia. The second combination 
was 41.2 percent isopropylamine and 15.3 percent of 
a surfactant identified as "AA."  This LC50 was 310 
ppm which would indicate it is practically non-toxic to 
Daphnia.  The third combination consisted of 40.7 
percent isopropylamine and 15 percent of a surfactant 
identified as "W." The resultant LC50 of 72 ppm 
reveals that this material is slightly toxic to Daphnia. 

A glyphosate formulation was tested several 
times with different invertebrates.  The LC50 values 
ranged from 3 mg/l for Daphnia to 62 mg/l for 
Gammarus indicating a moderately toxic material for 
Daphnia and no more than slightly toxic for 
Gammarus. 

(4) Effects on Marine/Estuarine Organisms 
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(a) Acute Toxicity 

Acute toxicity testing for estuarine and marine 
organisms on technical glyphosate is required.  The 
guidelines require estuarine and marine studies when 
exposure of such waters is likely.  Crops, such as 
cotton, corn, sugarcane, turf, citrus, berries, forestry, 
sorghum, watermelon, etc. would allow this type of 
exposure to occur. 

Acute toxicity testing for estuarine and marine 
organisms on formulated glyphosate may be required 
when exposure to estuarine and marine water is 
expected. The use in drainage systems (wet or dry) 
would allow this type of exposure. Minimum 
requirements are results from testing the technical on 
one estuarine fish (96 hrs LC50) and either a 48 hrs 
oyster larvae study or a 96 hrs shell deposition study. 
Again, since there is such an extensive data set for 
this chemical, the Agency can determine that 
glyphosate demonstrates low toxicity to fish and 
oyster species, and therefore is waiving the marine 
fish and oyster acute toxicity studies on the formulated 
product. 

Acute Toxicity to Estuarine and Marine Organisms Findings 

Species  % AI Results Conclusions 

Grass shrimp 96.7% 
tech 

LC50 281 ppm 
(207-381) 

ranges in toxicity from slightly to practically non-toxic to 
marine organisms 

Fiddler crab 96.7% 
tech 

LC50 934 ppm 
(555-1570) 

Atlantic oyster 96.7% 
tech 

TL50 > 10 mg/L 
for 48 hours 

These data on marine/estuarine species are acceptable for use in a risk assessment.  These data indicate 
that technical glyphosate is practically non-toxic to grass shrimp, fiddler crab, and slightly toxic to the 
Atlantic oyster.  Acute toxicity testing on an estuarine fish species is normally required. However, since 
there is such an extensive data set for this chemical, the Agency can determine that glyphosate 
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demonstrates low toxicity to fish species, and therefore is waiving the marine fish acute toxicity study. 
(Study ID 00108110, and 00108111) 

(b) Summary of Findings 

A series of studies were performed on marine/ 
estuarine species.  A 96-hour LC50 of 281 ppm was 
determined for grass shrimp (Palaemonetas 
vulgaris). In a study on fiddler crabs (Uca pugilator), 
it was determined that the 96-hour LC50 is 934 ppm 
glyphosate. Both of these studies indicate technical 
glyphosate is practically non-toxic to grass shrimp and 
fiddler crabs.  An embryo-larvae 48-hour TL50 for 
Atlantic oyster greater than 10 ppm indicating 
glyphosate is slightly toxic. 

(5) Effects on Non-Target Insects 

(a) Acute Toxicity Testing 

Acute Toxicity to Honeybees Data 

Species AI % Results Conclusions 

Honeybee 
acute oral 

tech*CP67573 oral LD50 > 
100µg/bee 

practically non-toxic to honeybees on an acute oral and 
acute contact basis 

Honeybee 
acute oral 

36 % MON2139 oral LD50 > 
100µg/bee 

Honeybee 
acute contact 

tech*CP67573 contact LD50 > 
100µg/bee 

Honeybee 
acute contact 

36 % MON2139 contact LD50 > 
100µg/bee 

* - The percentage of active ingredient used was not reported. 

The guidelines require acute toxicity testing to honeybees on the technical when a herbicide is registered 
as a general use herbicide.  Given the multitude of use patterns for which this chemical is registered, 
acute honeybee toxicity studies are required. Based on these data, glyphosate (CP67573) is considered 
practically nontoxic on the basis of acute contact toxicity, as well as on acute oral toxicity.  These data 
satisfy guideline requirements for nontarget insect studies when glyphosate is used as a general use 
herbicide. (Fiche No. 00026489) 
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(b) Summary of Findings 

Four studies were conducted, two on technical 
glyphosate and two on the formulation MON2139, 
consisting of 36 % active ingredient. Results from the 
honeybee acute oral toxicity study indicates both 
technical and formulated glyphosate are practically 
nontoxic to the honey bee with LD50 values greater 
than 100 µg/bee. Results from the honeybee acute 
contact toxicity study indicates both technical and 
formulated glyphosate are practically nontoxic to the 
honey bee with LD50 values greater than 100 µg/bee. 

(6) Effects to Non-Target Plants 

When a herbicide is applied as a terrestrial nonfood 
use, aquatic nonfood use, or as a forestry use, Tier I  
nontarget phytotoxicity studies are required in order to 
evaluate the effects of the herbicide on nontarget plants. 

(a) Phytotoxicity Testing 

Effects on Non-Target Plant Findings 

Species %AI Results 

Selenastrum 
capricornutum 

96.6 4 day EC50 = 12.5 
mg/l 

Navicula 
pelliculosa 

96.6 4 Day EC50 = 39.9 
mg/l 

Skeletonema 
costatum 

96.6 4 day EC50 = 0.85 
mg/l 

Anabaena flos
aquae 

96.6 4 day EC50 = 11.7 
mg/l 

Lemna gibba 96.6 7 day EC50 = 21.5 
mg/l 

Based on the results of the preceding studies, the data indicates that the 4 day EC50 ranged from 0.85 mg/l 
to 39.9 mg/l for four aquatic plant species, and a 7 day EC50 of 21.5 mg/l for one aquatic species. Based 
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on the data submitted, the requirements for Tier I and Tier II Aquatic Plant Growth Studies (122-2 and 
123-2) have been fulfilled. 

A seed germination/seedling emergence study was conducted (MRID 40159301) on isopropylamine salt 
of glyphosate CP-70139 (Tech) 50% acid basis.  The results indicate that CP-70139 applied at a rate up 
to 10.0 lb ai/A resulted in <25 % effect on the spectrum of monocots and dicots tested. Based on the 
results of this study, Tier I data requirements for seed germination/seedling emergence guideline 
reference 122-1 have been satisfied.  (MRIDs 40236901, 40236902, 40236903, 40236934, and 
40236905) 

(b) Summary of Findings 

Based on the results of the aquatic plant growth 
studies which were conducted on 5 species, the data 
indicates that the 4 day EC50 ranged from 0.85 mg/l to 
39.9 mg/l for four aquatic plant species, and a 7 day 
EC50 of 21.5 mg/l for one aquatic species. 

A seed germination/seedling emergence study 
was conducted on isopropylamine salt of glyphosate 
CP-70139 (Tech) 50% acid basis.  The results 
indicate that CP-70139 applied at a rate up to 10.0 lb 
ai/A resulted in <25 % effect on the spectrum of 
monocots and dicots tested. 

Based on the use patterns, the method of 
application, and the chemical properties of 
glyphosate, additional studies are required to 
evaluate the effects on nontarget plants. The 
recommended labels do not preclude off-target 
movement of glyphosate by drift.  Nor do they address 
the potential off-target movement via terrestrial plants 
as well as aquatic plants.  Therefore, the Agency is 
requiring terrestrial plant test data to assess potential 
risk to nontarget plants.  The data required are the 
Tier II Vegetative Vigor Guideline Reference No. 123
1.  In addition, droplet size spectrum (201-1) and drift 
field evaluation (202-1) data are required. 

These three guideline studies, Vegetative 
Vigor, Droplet Size Spectrum, and Drift Field 
Evaluation are not considered part of the target data 
base for reregistration.  These data do not affect the 
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b. 

reregistration eligibility of glyphosate. If, upon review 
of the data from these studies, modification in use 
practices and/or precautionary measures are 
necessary, the Agency will require all registrants to 
make label changes as appropriate. 

Ecological Effects Risk Assessment 

Based on the current data, it has been determined that effects 
to birds, mammals, fish and invertebrates are minimal. Under certain 
use conditions, glyphosate is expected to cause adverse effects to 
nontarget aquatic plants.  Additional data are needed in order to fully 
evaluate the effects of glyphosate on nontarget terrestrial plants. This 
includes results from vegetative vigor testing (123-1), droplet size 
spectrum (201-1). In addition, the drift field evaluation (202-1) study 
must be submitted and reviewed. Risk reduction measures cannot 
be recommended until data are submitted and evaluated. 

(1) Non-Endangered Species 

(a) Terrestrial Species 

The acute oral LD50 found for bobwhite quail 
dosed with technical glyphosate is greater than 3851 
mg/kg. This indicates that the chemical is practically 
non-toxic to an upland game species.  On a dietary 
basis, the available data indicate that, at most, 
technical glyphosate is slightly toxic to both mallards 
and bobwhite (LC50 > 4640). The articles of Hoerger 
and Kenaga (1972) and Kenaga (1973) were 
consulted in order to estimate the maximum 
concentration of glyphosate which may occur at the 
highest application rate for such sites as, cotton and 
corn. The following chart addresses the major 
vegetation categories upon which fauna are expected 
to feed. 

Feed Category Concentrations (ppm) 
@ 5.0625 lbs ai/A 

Short grass 1215 

53
 



GLYPHOSATE RED 
September 1993 

Long grass 557 

Leafy crops 632 

Forage; small insects 294 

Pods; large insects 61 

Fruit 35 

Comparing these residues to the dietary data for both 
bobwhite and mallards (LC50 > 4640; 1/5th the LC50 > 928), higher 
use rates may produce potentially toxic residues on short grass only 
(assuming the LC50 is just over > 4640). Wildlife ingesting 
significant amounts of insects, pods and/or fruits should not be 
affected by single applications. 

Directions for some of the use patterns do indicate that 
applications can be repeated.  Multiple treatments could potentially 
increase residues on dietary items within an extended time period. 
Also, the available information suggest that glyphosate is relatively 
persistent.  The half-life in soil is as high as 90.2 days. However, 
avian reproduction studies demonstrated no adverse effects at the 
highest level tested, 1000 parts per million.  Similarly, 90-day dietary 
studies with dogs and rats indicate no significant abnormalities when 
the maximum level tested is 2000 parts per million.  Based on this, 
minimal risk is expected. 

54
 



GLYPHOSATE RED 
September 1993 

(b) 

(c) 

Aquatic Species 

Aquatic organisms do not appear to be 
sensitive to technical glyphosate. The most sensitive 
aquatic invertebrate tested is Chironomus plumosus 
with a 48-hr LC50 of 55 ppm which is very near to the 
lower limit of the Daphnia chronic MATC of 50 mg/l. 
The most sensitive fish species are fathead minnow 
and rainbow trout which have 96-hour LC50s of 84.9 
and 86 mg/l.  Chronic testing for the technical with 
fathead minnow provided an MATC of > 25.7 mg/l. 
Based on the toxicity and the various EEC's the 
Agency has determined technical glyphosate should 
not cause acute or chronic adverse effects to aquatic 
environments.  Therefore, minimal risk is expected to 
aquatic organisms from the technical glyphosate. 

Terrestrial Plants and Aquatic Macrophytes 

A seed germination/seedling emergence study 
was conducted on isopropylamine salt of glyphosate 
CP-70139 (Tech) 50% acid basis.  The results 
indicate that CP-70139 applied at a rate up to 10.0 lb 
ai/A resulted in <25 % effect on the spectrum of 
monocots and dicots tested. Considering the use 
patterns that are terrestrial food crop and non-food 
crop the above EEC's were considered for evaluating 
the effects to nontarget plants. The highest exposure 
of 0.404 lb a.i. (from aerial application, mist blower 
and sprinkler irrigation) is well below the 10.0 lb a.i./A 
rate which resulted in < 25 % effect on the monocots 
and dicots tested.  Therefore, it has been determined 
that the use of glyphosate is not expected to cause 
adverse effects on seed germination/seedling 
emergence with the various registered use patterns. 
(MRID 40159301) 

No vegetative vigor (123-1) plant studies have 
been conducted.  Based on the use patterns, the 
method of application and the chemical properties of 
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glyphosate, additional studies are required to 
evaluate these effects on nontarget terrestrial plants. 
The recommended labeling precautions do not 
preclude off-target movement of glyphosate by drift. 
To assess potential risk to terrestrial plants the 
Agency is requiring additional terrestrial plant test 
data, including results from vegetative vigor testing, 
droplet size spectrum testing and drift field evaluation. 
These data are not part of the target data base for 
reregistration.  Risk reduction measures cannot be 
recommended until data are submitted and evaluated. 
If, upon review of the data from these studies, 
modification in use practices and/or precautionary 
measures are necessary, the Agency will require all 
registrants to make label changes as appropriate. 

The aquatic EEC from direct application of 
3.72 ppm was used to estimate exposure. Based on 
the results of the aquatic macrophyte toxicity data, the 
4 day EC50 was reported to be as low as 0.85 ppm 
indicating that there may be adverse effects to 
nontarget aquatic plant species. 

(2) Endangered Species 

Based on the toxicity data and the estimated 
exposure, it is not expected that endangered terrestrial or 
aquatic organisms will be affected from the use of glyphosate 
on the registered uses since the EEC's are well below the 
endangered species criteria (birds= 1/10 LC50, aquatic 
organisms= 1/20 LC50). However, many endangered plants 
may be at risk from the use of glyphosate on the registered 
use patterns. In addition, as discussed in the 1986 
Glyphosate Registration Standard, it was determined that 
based on habitat, the Houston Toad may be at risk from the 
use of glyphosate on alfalfa. 

IV. RISK MANAGEMENT AND REREGISTRATION DECISION 

A. Determination of Eligibility 
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Section 4(g)(2)(A) of FIFRA calls for the Agency to determine, after 
submission of relevant data concerning an active ingredient, whether products 
containing the active ingredients are eligible for reregistration.  The Agency has 
previously identified and required the submission of the generic (i.e. active 
ingredient specific) data required to support reregistration of products containing 
glyphosate  active ingredients. The Agency has completed its review of these 
generic data, and has determined that the data are sufficient to support 
reregistration of all products containing the isopropylamine and sodium salts of 
glyphosate. Appendix B identifies the generic data requirements that the Agency 
reviewed as part of its determination of reregistration eligibility of glyphosate, and 
lists the submitted studies that the Agency found acceptable. 

The data identified in Appendix B were sufficient to allow the Agency to 
assess the registered uses of glyphosate and to determine that glyphosate can be 
used without resulting in unreasonable adverse effects to man and the environment. 
The Agency therefore finds that all products containing glyphosate as the active 
ingredients are eligible for reregistration.  The reregistration of particular products 
is addressed in Section V of this document. 

The Agency made its reregistration eligibility determination based upon the 
target data base required for reregistration, the current guidelines for conducting 
acceptable studies to generate such data and the data identified in Appendix B. 
Although the Agency has found that all uses of glyphosate (isopropylamine and 
sodium salt formulations) are eligible for reregistration, it should be understood that 
the Agency may take appropriate regulatory action, and/or require the submission 
of additional data to support the registration of products containing glyphosate, if 
new information comes to the Agency's attention or if the data requirements for 
registration (or the guidelines for generating such data) change. 

1. Eligibility Decision 

Based on the reviews of the generic data for the active ingredient 
glyphosate, the Agency has sufficient information on the health effects of 
glyphosate and on its potential for causing adverse effects in fish and 
wildlife and the environment. The Agency concludes that products 
containing glyphosate for all uses are eligible for reregistration. 

The Agency has determined that glyphosate products, labeled and 
used as specified in this Reregistration Eligibility Document, will not pose 
unreasonable risks or adverse effects to humans or the environment. 
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2. Eligible and Ineligible Uses 

The Agency has determined that all uses of glyphosate are eligible 
for reregistration. 

B. Regulatory Position 

The following is a summary of the regulatory positions and rationales for 
glyphosate. Where labeling revisions are imposed, specific language is set forth 
in Section V of this document. 

1. Tolerance Re-assessment 

The Agency has determined that aminomethyl phosphonic acid 
(AMPA), the metabolite of glyphosate, no longer needs to be regulated and 
therefore this compound will be dropped from the tolerance expression. 
Also, although the monoammonium salt of glyphosate is not subject to 
reregistration, the available data are to allow re-assessment of existing 
tolerances for residues resulting from the application of the monoammonium 
salt of glyphosate. 

Tolerances Listed Under 40 CFR §180.364(a): 

The tolerances listed in 40 CFR §180.364(a) are for the combined 
residues of glyphosate and its metabolite AMPA resulting from application 
of the isopropylamine salt of glyphosate and/or the monoammonium salt of 
glyphosate. 

Sufficient data are available to ascertain the adequacy of the 
established tolerances listed in 40 CFR §180.364(a) for:  acerola; alfalfa, 
forage, seed, and hay; almonds, hulls; artichokes, Jerusalem; asparagus; 
atemoya; avocados; Bahiagrass; bananas; beets, garden, roots; 
Bermudagrass; bluegrass; Brassica leafy vegetables group; bromegrass; 
bulb vegetables group; carambola; carrots; cereal grains group; citrus fruits 
group; coffee beans, green; clover; cotton forage; cotton hay; cottonseed; 
cranberries; cucurbit vegetables group; fescue; figs; foliage of legume 
vegetables group; fruiting vegetables group; grapes; grass forage, fodder, 
and hay group; guavas; horseradish; kiwifruit; leafy vegetables group; 
leaves of the root and tuber vegetables group; legume vegetables group; 
longan fruit; lychee; mangoes; non-grass animal feeds group, forage and 
hay; orchardgrass; papayas; parsnips; passion fruit; peanuts; peanuts, 
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vines; pineapple; pistachio; pome fruits group; radishes; rutabagas; 
ryegrass; sapodilla; sapote; small fruits and berries group; soybeans; 
soybean, forage; stone fruits group; sugar apple; sugar beets; sweet 
potatoes; timothy; tree nuts group; turnip roots; wheatgrass; and yams. 
Certain commodity definitions of the above tolerances are not in 
accordance with the definitions listed in Table II of Subdivision O; see the 
tolerance re-assessment table on page 63 for modifications in commodity 
definitions. 

The established crop group tolerances for the now-obsolete "seed 
and pod vegetables" (0.2 ppm) and "seed and pod vegetables, forage and 
hay" (0.2 ppm) are inappropriate and are to be replaced with "legume 
vegetables group (except soybeans)" and "legume vegetables group, 
foliage of (except soybean forage and hay)," respectively.  Soybeans must 
be excluded from the crop group tolerances because the use pattern for 
soybeans is different from other legume vegetables, and the established 
tolerance for soybeans and soybean forage and hay differ by a factor >5x 
from other legume vegetables.  To achieve compatibility with Codex MRLs 
for selected commodities, the following actions must be taken (see the table 
on page 68):  (i) increase U.S. tolerance for legume vegetables group 
(except soybeans) from 0.2 ppm to 5 ppm; and (ii) increase U.S. tolerance 
for soybean hay from 15 ppm to 20 ppm. 

The individual tolerances for cranberries (0.2 ppm) and grapes (0.2 
ppm) should be revoked since these fruits are covered by the crop group 
tolerance (0.2 ppm) for small fruits and berries.  The tolerance for cotton hay 
is to be revoked since this is not a raw agricultural commodity of cotton. 
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Tolerances for wheat, grain and wheat, straw at 4 and 85 ppm, 
respectively, have been proposed (PP0F3865/FAP2H5635).  When these 
tolerances have been established, the tolerances for the cereal grains group 
and the cereal grains group, forage, fodder, and straw should be modified 
to "cereal grains group (except wheat)" and "cereal grains group, forage, 
fodder, and straw (except wheat straw)", respectively.  To achieve 
compatibility with the Codex MRL for wheat grain, the U.S. tolerance should 
be established at 5 ppm (see the table on page 68). 

The existing and conflicting tolerances for alfalfa (200 ppm), alfalfa 
fresh and hay (0.2 ppm), clover (200 ppm), and forage legumes (except 
soybeans and peanuts; 0.4 ppm) should be deleted.  Concomitant with the 
deletion of these tolerances, a tolerance of 100 ppm for residues in or on 
the non-grass animal feeds group, forage and hay, is to be established. 
The available data from alfalfa, lespedeza, and trefoil will support this crop 
group tolerance. 

The established tolerances for "forage grasses" (0.2 ppm), "grasses, 
forage" (0.2 ppm), Bahiagrass (200 ppm), Bermudagrass (200 ppm), 
bluegrass (200 ppm), bromegrass (200 ppm), fescue (200 ppm), 
orchardgrass (200 ppm), ryegrass (200 ppm), timothy (200 ppm), and 
wheatgrass (200 ppm) is to be deleted.  Concomitant with the deletion of 
these tolerances, a tolerance for residues in on or on the grass forage, 
fodder, and hay group is to be established at 100 ppm.  The available data 
indicate that following registered use, residues in or on the grass forage, 
fodder, and hay group will not exceed 100 ppm. 

Individual tolerances exist for residues in or on salsify and the 
following tropical/subtropical crops:  breadfruit; canistel; cherimoya; cocoa 
beans; coconut; dates; genip; jaboticaba; jackfruit; persimmons; sapote 
(black and white); soursop; and tamarind.  There are currently no registered 
uses of glyphosate on these crop sites.  These tolerances will be revoked. 

A tolerance of 200 ppm has recently been established for residues 
in or on soybean straw (FR 42701, 9/16/92).  However, this tolerance is to 
be revoked since this is not a raw agricultural commodity of soybeans. The 
tolerance for soybeans, hay should be raised to cover this desiccant use. 

The expression negligible residues (N) should be deleted.  For a 
complete listing of appropriate commodity definition changes and 
recommendations, see the table on page 63. 
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Tolerances Listed Under 40 CFR §180.364(b): 

The tolerances listed in 40 CFR §180.364(b) are for the combined 
residues of glyphosate and its metabolite AMPA resulting from application 
of the glyphosate isopropylamine salt and/or glyphosate monoammonium 
salt for herbicidal and plant growth regulator purposes and/or the sodium 
sesqui salt for plant regulator purposes. 

Sufficient data are available to ascertain the adequacy of the 
established tolerances listed in 40 CFR §180.364(b) for:  liver and kidney 
of cattle, goats, hogs, horses, poultry, and sheep; peanuts; peanuts, hay; 
peanuts, hulls; sugarcane; fish; and shellfish.  See the table on page 63 for 
modifications in commodity definitions. 

Tolerances Listed Under 40 CFR §180.364(c): 

The tolerances listed in 40 CFR §180.364(c) are for the combined 
residues of glyphosate and its metabolite AMPA resulting from the use of 
irrigation water containing residues of 0.5 ppm following applications on or 
around aquatic sites, and are established at 0.1 ppm.  The Agency's Office 
of Water has established a maximum contaminant level (MCL) of 0.7 ppm 
for glyphosate per se in drinking water (FR Notice: Vol. 57, No. 138, page 
31776, dated July 17, 1992). 

Sufficient data are available to ascertain the established tolerances 
listed in 40 CFR §180.364(c) for the crop groupings Brassica leafy 
vegetables group; bulb vegetables group; cereal grains group; citrus fruits 
group; cucurbit vegetables group; foliage of legume vegetables group; 
forage, fodder, and straw of the cereal grains group; fruiting vegetables 
group; grass forage, fodder and hay group; leafy vegetables group; leaves 
of the root and tuber vegetables group; legume vegetables group; non-
grass animal feeds group, forage and hay; pome fruits group; root and tuber 
vegetables group; stone fruits group; tree nuts group; and the individual 
commodities avocados, cottonseed, and hops.  See the table on page 63 
for modifications in commodity definitions. 

Tolerances Listed Under 40 CFR §185.3500: 

The tolerances listed in 40 CFR §185.3500(1) are for the combined 
residues of glyphosate and its metabolite AMPA resulting from the 
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application of the glyphosate for herbicidal purposes and/or the sodium 
sesqui salt for plant regulator purposes. 

Sufficient data are available to ascertain the adequacy of the 
established food additive tolerances listed in 40 CFR §185.3500(1) for 
sugarcane, molasses.  See the table on page 63 for modifications in 
commodity definitions. 

The tolerances listed in 40 CFR §185.3500(2) are for the combined 
residues of glyphosate and its metabolite AMPA resulting from the 
application of the isopropylamine salt of glyphosate for herbicidal purposes. 

Sufficient data are available to ascertain the adequacy of the 
established food additive tolerances listed in 40 CFR §185.3500(2) for 
olives (imported), palm oil, dried tea and instant tea.  See the table on page 
63 for modifications in commodity definitions. 

A 12-ppm food additive tolerance for wheat milling fractions (except 
flour) has been proposed (FAP2H5635).  To achieve compatibility with the 
Codex MRL for wheat bran, unprocessed, the U.S. tolerance should be 
established at 40 ppm (see the table on page 68). 

Tolerances Listed Under 40 CFR §186.3500: 

The tolerances listed in 40 CFR §186.3500(a) are for the combined 
residues of glyphosate and its metabolite AMPA. 

Sufficient data are available to ascertain the adequacy of the 
established feed additive tolerances listed in 40 CFR §186.3500(a) for 
dried citrus pulp and soybean hulls.  See the table on page 63 for 
modifications in commodity definitions. 

A tolerance has recently been established at 1.0 ppm for the 
combined residues of glyphosate and AMPA in citrus, molasses (FR 
42701, 9/16/92). 

Existing tolerances of glyphosate are currently established in the Title 
40 of the Code of Federal Regulations, §180.364.  The reassessment of the 
established tolerances is set forth in the Tolerance Reassessment Table as 
follows. 
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Commodity Current Tolerance 1 

(ppm) 
Tolerance 2 

Reassessment (ppm) 
Comment/Correct Commodity 

Definition 

Tolerances listed under 180.364(a): 

Acerola 0.2 

Alfalfa 
Alfalfa, fresh and hay 
Clover 
Forage legumes (except
 soybeans and peanuts) 

200.0 
0.2 

200.0 
0.4 

Revoke and establish at 
100 

Non-grass animal feeds
 group, forage and hay 

Almond hulls 1 Almonds, hulls 

Artichokes, Jerusalem 0.2 

Asparagus 0.5 

Atemoya 0.2 

Avocados 0.2 

Bahiagrass 
Bermudagrass 
Bluegrass 
Bromegrass 
Fescue 
Forage grasses 
Grasses, forage 
Orchardgrass 
Ryegrass 
Timothy 
Wheatgrass 

200.0 
200.0 
200.0 
200.0 
200.0 
0.2 
0.2 

200.0 
200.0 
200.0 
200.0 

Revoke and establish at 
100 

Grass forage, fodder, and
 hay group 

Bananas 0.2 

Beets 0.2 Beets, garden, roots 

Beets, sugar 0.2 Sugar beets 

Breadfruit 0.2 Revoke No registered uses 

Canistel 0.2 Revoke No registered uses 

Carambola 0.2 

Carrots 0.2 

Cherimoya 0.2 Revoke No registered uses 

Chicory 0.2 Chicory, roots 

Citrus fruits 0.2 Citrus fruits group 

Cocoa beans 0.2 Revoke No registered uses 

Coconut 0.1 Revoke No registered uses 

Coffee beans 1 Coffee beans, green 

Cotton, forage 15 
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Commodity Current Tolerance 1 

(ppm) 
Tolerance 2 

Reassessment (ppm) 
Comment/Correct Commodity 

Definition 

Cotton, hay 15 Revoke Not in Table II, Subdivision O, 
PAG 

Cottonseed 15 

Cranberries 0.2 Revoke Covered under small fruits
 and berries group 

Dates 0.2 Revoke No registered uses 

Figs 0.2 

Forage grasses 
Grasses, forage 

0.2 
0.2 

0.2 Forage, fodder, and straw of
 cereal grains group
 (except wheat straw) 

Fruits, small and berries 0.2 Small fruits and berries
 group 

Genip 0.2 Revoke No registered uses 

Grain crops 0.1 Cereal grains group (except
 wheat) 

Grapes 0.2 Revoke Covered under small fruits
 and berries group 

Guavas 0.2 

Horseradish 0.2 

Jaboticaba 0.2 Revoke No registered uses 

Jackfruit 0.2 Revoke No registered uses 

Kiwifruit 0.2 0.1 see Codex Harmonization 
Table 

Leafy vegetables 0.2 Leafy vegetables (except
 Brassica) group 

and 
Leaves of root and tuber
 vegetables group 

Longan 0.2 Longan fruit 

Lychee 0.2 

Mamy sapote 0.2 Sapote 

Mangoes 0.2 

Nuts 0.2 Tree nuts group 

Olives 0.2 

Papayas 0.2 

Parsnips 0.2 Parsnips, roots 

Passion fruit 0.2 

Peanut, forage 0.5 Peanuts, vines 

Persimmons 0.2 Revoke No registered uses 

64
 



GLYPHOSATE RED 
September 1993 

Commodity Current Tolerance 1 

(ppm) 
Tolerance 2 

Reassessment (ppm) 
Comment/Correct Commodity 

Definition 

Pineapple 0.1 Pineapples 

Pistachio nuts 0.2 Pistachios 

Pome fruits 0.2 Pome fruits group 

Potatoes 0.2 

Radishes 0.2 Radishes, root 

Rutabagas 0.2 Rutabagas, root 

Salsify 0.2 Revoke No registered uses 

Sapodilla 0.2 

Sapote, black 0.2 Revoke No registered uses 

Sapote, white 0.2 Revoke No registered uses 

Seed and pod vegetables 0.2 5 see Codex harmonization 
Table; 
Legume vegetables group
 (except soybeans) 

Seed and pod vegetables,
 forage 
Seed and pod vegetables,
 hay 

0.2 

0.2 

0.2 Foliage of legume
 vegetables group (except
 soybean forage and hay) 

Soursop 0.2 Revoke No registered uses 

Soybeans 20 

Soybeans, forage 15 

Soybeans, hay 15 200 Raised to cover desiccant use. 

Soybeans, straw 200 Revoke Not in Table II, Subdivision O, 
PAG 

Stone fruit 0.2 Stone fruits group 

Sugar apple 0.2 

Sweet potatoes 0.2 

Tamarind 0.2 Revoke No registered uses 

Turnips 0.2 Turnips, roots 

Vegetables, bulb 0.2 Bulb vegetables group 

Vegetables, cucurbit 0.5 Cucurbit vegetables group 

Vegetables, fruiting (except
 cucurbits) group 

0.1 Fruiting vegetables group 

Vegetables, leafy, Brassica
 (cole) 

0.2 Brassica leafy
 vegetables group 

Yams 0.2 

Wheat, grain N/A 5.0 see Codex harmonization Table 

Wheat, straw N/A 85 (proposed) 
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Commodity Current Tolerance 1 

(ppm) 
Tolerance 2 

Reassessment (ppm) 
Comment/Correct Commodity 

Definition 

Tolerances listed under 40 CFR §180.364(b): 

Cattle, kidney 0.5 2.0 see Codex harmonization Table 

Cattle, liver 0.5 2.0 see Codex harmonization 
Table 

Fish 0.25 

Goats, kidney 0.5 

Goats, liver 0.5 

Hogs, kidney 0.5 1.0 see Codex harmonization Table 

Hogs, liver 0.5 1.0 see Codex harmonization 
Table 

Horses, kidney 0.5 

Horses, liver 0.5 

Peanuts 0.1 

Peanut, hay 0.5 Peanuts, hay 

Peanut, hulls 0.5 Peanuts, hulls 

Poultry, kidney 0.5 

Poultry, liver 0.5 

Sheep, kidney 0.5 

Sheep, liver 0.5 

Shellfish 3.0 

Sugarcane 2.0 

Tolerances listed under 40 CFR 180.364(c): 

Avocados 0.1 

Citrus 0.1 Citrus fruits group 

Cottonseed 0.1 

Cucurbits 0.1 Cucurbit vegetables group 

Forage grasses 0.1 Grass forage, fodder, and
 hay group 

Forage legumes 0.1 Non-grass animal feeds
 group, forage and hay 

Fruiting vegetables 0.1 Fruiting vegetables group 

Grain crops 0.1 Cereal grains group 
and 

Forage, fodder, and straw of
 cereal grains group 

Hops 0.1 
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Commodity Current Tolerance 1 

(ppm) 
Tolerance 2 

Reassessment (ppm) 
Comment/Correct Commodity 

Definition 

Leafy vegetables 0.1 Leafy vegetables (except
 Brassica) group 

and 
Brassica (cole) leafy
 vegetables group 

Nuts 0.1 Tree nuts group 

Pome fruits 0.1 Pome fruits group 

Root crop vegetables 0.1 Root and tuber vegetables
 group 

and 
Leaves of root and tuber
 vegetables group 

and 
Bulb vegetables group 

Seed and pod vegetables 0.1 Legume vegetables group 
and 

Foliage of legume
 vegetables group 

Stone fruit 0.1 Stone fruits group 

Tolerances listed under 40 CFR §185.3500(a)(1): 

Molasses, sugarcane 30.0 Sugarcane, molasses 

Tolerances listed under 40 CFR §185.3500(a)(2): 

Oil, palm 0.1 Palm oil, refined 

Olives, imported 0.1 

Tea, dried 1.0 

Tea, instant 7.0 Revoke Not in Table II, Subdivision O, 
PAG 

Wheat milling fractions
 (except flour) 

N/A 40 see Codex harmonization Table 

Tolerances listed under 40 CFR §186.3500(a): 

Citrus, pulp, dried 1.0 

Citrus molasses 1.0 Citrus, molasses 

Soybean hulls 100 Soybeans, hulls 

1 Tolerances are for the combined residues of glyphosate and its metabolite AMPA. 
2 Tolerances are now for glyphosate per se. 
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CODEX HARMONIZATION TABLE 

Several maximum residue limits (MRLs) for glyphosate have been 
established by Codex in various commodities.  The Codex MRLs (currently 
expressed in terms of glyphosate per se) and applicable U.S. tolerances 
(expressed in terms of the combined residues of glyphosate and its 
metabolite AMPA) are listed in the table below.  The Agency has 
determined that AMPA no longer needs to be regulated and therefore will 
be deleted from the tolerance expression.  Based on this determination, the 
expression of the U.S. tolerances and the Codex MRLs will be harmonized, 
and both will now be expressed in terms of glyphosate per se. 

Codex MRLs and applicable U.S. tolerances.  Recommendations for 
compatibility are based on conclusions following reassessments of U.S. 
tolerances (see Tolerance Reassessment Table, above). 

Commodity MRL (Step) U.S. Tolerance Recommendation 
(mg/kg) (ppm) 

Barley 20 (CXL) 0.1 (Cereal grains group, except wheat) 

Beans (dry)  2 (CXL) 0.2 (Legume vegetables group, except 
soybeans) 

Cattle meat  0.1 
(CXL) 

Cattle milk  0.1 
(CXL) 

Cattle, edible offal  2 (CXL) 0.5 (Cattle, liver & kidney) increase U.S. tolerances 

Cottonseed  0.5 15 
(CXL) 

Eggs  0.1 
(CXL) 

Hay or fodder (dry) of grasses 50 (CXL) 100 (Grass forage, fodder, and hay 
group) 

Kiwifruit  0.1 0.2 decrease U.S. tolerance 
(CXL) 

Maize  0.1 0.1 
(CXL) 

Oats 20 (CXL) 0.1 (Cereal grains group, except wheat) 

Peas (dry)  5 (CXL) 0.2 (Legume vegetables group, except increase U.S. tolerance 
soybeans) 

Pig meat  0.1 
(CXL) 

Pig, edible offal  1 (CXL) 0.5 (Hogs, liver & kidney) increase U.S. tolerances 

Poultry meat  0.1 
(CXL) 

Rape seed  10 (CXL) 

Rice  0.1 0.1 (Cereal grains group, except wheat) 
(CXL) 
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Commodity MRL (Step)
 (mg/kg) 

U.S. Tolerance 
(ppm) 

Recommendation 

Sorghum  0.1 0.1 (Cereal grains group, except wheat) 
(CXL) 

Soya bean fodder 20 (Step 8) 15 (Soybeans, hay) 

Soya bean forage (green)  5 (Step 8) 15 (Soybeans, forage) 

Soya bean (dry)  5 (Step 8) 20 (Soybeans) 

Soya bean (immature seeds)  0.2 
(CXL) 

Straw and fodder (dry) of cereal grains 100 (CXL) 0.2 (Forage, fodder, and straw of cereal 
grains group, except wheat straw) 

Sweet corn (corn-on-the-cob)  0.1 0.1 (Cereal grains group, except wheat) 
(CXL) 

Wheat  5 (CXL) 4 (proposed) increase U.S. tolerance 
proposal 

Wheat bran, unprocessed 40 (Step 6) 12 (proposed) increase U.S. tolerance 
proposal 

Wheat flour  0.5 
(Step 8) 

Wheat whole meal  5 (Step 8) 12 (proposed) 

The following conclusions can be made regarding efforts to harmonize the U.S. 
tolerances with the Codex MRLs: 

¸	 Compatibility between the U.S. tolerances and permanent Codex MRLs 
exists in or on: corn (field and sweet); rice; and sorghum. 

¸	 The levels of U.S. tolerances should be increased, toxicological and 
DRES considerations permitting, to achieve compatibility with the Codex 
MRLs in or on the following commodities:  (i) liver and kidney of cattle 
(from 0.5 to 2.0 ppm); (ii) liver and kidney of hogs (from 0.5 to 1.0 ppm); 
and (iii) legume vegetables group (except soybeans) (from 0.2 to 5 ppm); 

¸	 The level of the U.S. tolerance should be decreased to achieve 
compatibility with the Codex MRLs in or on kiwifruit (from 0.2 to 0.1 ppm). 

¸	 The U.S. tolerances in or on the following commodities were based on 
registered use patterns in the U.S. and cannot be lowered to achieve 
compatibility with the Codex MRLs:  (i) grass forage, fodder, and hay 
group; (ii) soybeans; and (iii) soybeans, forage. 

¸	 Wheat grain and wheat bran tolerances of 4 and 12 ppm, respectively, 
have been proposed.  To achieve compatibility with Codex, these 
tolerance levels should be increased, toxicological and DRES 
considerations permitting, to 5 and 40 ppm, respectively. 
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¸	 Wide differences (>5x) exist between the U.S. tolerances and permanent 
Codex MRLs in or on the following commodities:  barley; beans (dry); 
soybeans, hay; cottonseed; oats; forage, fodder, and straw of cereal 
grains.  The decision to harmonize residue levels in or on these 
commodities cannot be made at this time. 

¸	 No questions of compatibility exist with respect to commodities where:  (i) 
no Codex MRLs have been established, but U.S. tolerances exist; and (ii) 
Codex MRLs have been established, but U.S. tolerances do not exist. 

2.	 Labeling Rationale 

While studies show that glyphosate is no more than slightly toxic to birds and is 
practically non-toxic to fish and honeybees, a toxic inert in glyphosate end use 
products necessitates the labelling of some products "toxic to fish" since some 
glyphosate products are applied directly to aquatic environments. 

3.	 Endangered Species Statement 

The Agency does have concerns regarding exposure of endangered plant 
species to glyphosate.  In the June 1986 Registration Standard, the Agency 
discussed consultations with the US Fish and Wildlife Service (FWS) on hazards to 
crops, rangeland, silvicultural sites, and the Houston toad which may result from the 
use of glyphosate.  Because a jeopardy opinion resulted from these consultations, the 
agency imposed endangered species labeling requirements in the Registration 
Standard to mitigate the risk to endangered species.  Since that time, additional plant 
species have been added to the list of endangered species.  At the present time, 
EPA is working with the FWS and other federal and state agencies to develop a 
program to avoid jeopardizing the continued existence of all listed species by the use 
of pesticides. When the Endangered Species Protection Program is implemented 
and subsequent guidance is given, endangered species labeling amendments may 
be required on affected end-use products.  Labeling statements for end use products 
will likely refer users to county specific bulletins specifying detailed limitations on use 
to protect endangered species. 

V.	 ACTIONS REQUIRED BY REGISTRANTS 

This section specifies the data requirements and responses necessary for the reregistration 
of both manufacturing-use and end-use products. 

A. Manufacturing-Use Products 

1.	 Additional Generic Data Requirements 
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The generic data base supporting the reregistration of glyphosate for the above 
eligible uses has been reviewed and determined to be substantially complete.  The 
Agency will be calling in data on processed potatoes in a separate DCI.  However, the 
following additional generic data are required at this time.  These additional generic 
data are not part of the target data base for glyphosate and do not affect the 
reregistration eligibility of glyphosate. (See Appendices for the Generic Data Call-In 
Notice.) 

Name of Study Guideline Number 

Tier II Vegetative Vigor 123-1 

Droplet Size Spectrum 201-1 

Drift Field Evaluation 202-1 

2. Labeling Requirements for Manufacturing-Use Products 

Effluent Discharge Labeling Statement 

All manufacturing-use or end-use products that may be contained in an effluent 
discharged to the waters of the United States or municipal sewer systems must bear the 
following revised effluent discharge labeling statement. 

"Do not discharge effluent containing this product into lakes, streams, ponds, 
estuaries, oceans or other waters unless in accordance with the requirements of a National 
Pollutant Discharge Elimination System (NPDES) permit and the permitting authority has 
been notified in writing prior to discharge.  Do not discharge effluent containing this product 
to sewer systems without previously notifying the local sewage treatment plant authority.  For 
guidance contact your State Water Board or Regional Office of the EPA." 

All affected products distributed or sold by registrants and distributors (supplemental 
registrants) must bear the above labeling by October 1, 1995.  All products distributed or 
sold by persons other than registrants or supplemental registrants after October 1, 1997 
must bear the correct labeling.  Refer to PR Notice 93-10 or 40 CFR 152.46(a)(1) for 
additional information. 

B. End-Use Products 

1. Additional Product-Specific Data Requirements 

Section 4(g)(2)B) of FIFRA calls for the Agency to obtain any needed product-
specific data regarding the pesticide after a determination of eligibility has been 
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made.  The product specific data requirements are listed in Appendix G, the Product 
Specific Data Call-In Notice. 

Registrants must review previous data submissions to ensure that they meet 
current EPA acceptance criteria (Appendix F; Attachment E) and if not, commit to 
conduct new studies.  If a registrant believes that previously submitted data meet 
current testing standards, then study MRID numbers should be cited according to the 
instructions in the Requirement Status and Registrants Response Form provided for 
each product. 

2. Labeling Requirements for End-Use Products 

The labels and labeling of all products must comply with EPA's current 
regulations and requirements as specified in 40 CFR §156.10 and other applicable 
documents.  Please follow the instructions in the Pesticide Reregistration Handbook 
with respect to labels and labeling.  Furthermore, the following additional labeling must 
be present on glyphosate end-use product labels. 

a. Nonaquatic 

"Do not apply directly to water, to areas where surface water is present or 
to intertidal areas below the mean high water mark.  Do not contaminate water 
when disposing of equipment washwaters and rinsate." 

b. Aquatic 

"Do not contaminate water when disposing of equipment washwaters and 
rinsate.  Treatment of aquatic weeds can result in oxygen loss from 
decomposition for dead plants. This loss can cause fish kills." 

c. Worker Protection Standard 

Compliance 

Any product whose labeling reasonably permits use in the commercial or 
research production of an agricultural plant on any farm, forest, nursery, or 
greenhouse must comply with the labeling requirements of PR Notice 93-7, 
"Labeling Revisions Required by the Worker Protection Standard (WPS), and 
PR Notice 93-11, "Supplemental Guidance for PR Notice 93-7," which reflect 
the requirements of EPA's labeling regulations for worker protection statements 
(40 CFR part 156, subpart K).  These labeling revisions are necessary to 
implement the Worker Protection Standard for Agricultural Pesticides (40 CFR 
Part 170) and must be completed in accordance with, and within the deadlines 
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specified in, PR Notices 93-7 and 93-11.  Unless otherwise specifically directed 
in this RED, all statements required by PR Notices 93-7 and 93-11 are to be on 
the product labeling exactly as instructed in those notices. 

After April 21, 1994, except as otherwise provided in PR Notices 93-7 and 
93-11, all products within the scope of those notices must bear WPS PR-Notice
complying labeling when they are distributed or sold by the primary registrant or 
any supplementally registered distributor. 

After October 23, 1995, except as otherwise provided in PR Notices 93-7 
and 93-11, all products within the scope of those notices must bear WPS PR-
Notice-complying labeling when they are distributed or sold by any person. 

Personal Protective Equipment 

Do not add any additional personal protective equipment requirements to 
the labels of glyphosate end-use products,  however, any existing personal 
protective equipment on those labels must be retained. 

Entry Restrictions 

Products not Primarily Intended for Home Use 

Uses Within the Scope of the WPS:  A 12-hour restricted entry interval (REI) 
is required for all uses within the scope of the WPS (see PR Notice 93-7) on all 
end-use products, except those intended primarily for home use (see tests in PR 
Notice 93-7 and 93-11).  This REI should be inserted into the standardized REI 
statement required by PR Notice 93-7. The personal protective equipment for 
early entry should be the PPE required for applicators of glyphosate, except any 
applicator requirement for an apron or respirator is waived.  This PPE should 
be inserted into the standardized early entry PPE statement required by PR 
Notice 93-7." 

Sole-active-ingredient end-use products that contain glyphosate must be 
revised to adopt the entry restrictions set forth in this section.  Any conflicting 
entry restrictions on their current labeling must be removed. 
Multiple-active-ingredient end-use products that contain glyphosate must 
compare the entry restrictions set forth in this section to the entry restrictions on 
their current labeling and retain the more protective.  A specific time-period in 
hours or days is considered more protective than "sprays have dried" or "dusts 
have settled." 
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Uses Not Within the Scope of the WPS: Do not add any additional entry 
restrictions for uses not within the scope of the WPS, however, any entry 
restrictions on the current product labeling for those uses must be retained. 

Products Primarily Intended for Home Use:  For products primarily intended 
for home use (see tests in PR Notice 93-7 and 93-11), do not add any additional 
entry restrictions for such products, however, any entry restrictions on the current 
product labeling must be retained. 

C. Existing Stocks 

Registrants may generally distribute and sell products bearing old labels/labeling 
for 26 months from the date of the issuance of this RED.  Persons other than the 
registrant may generally distribute or sell such products for 50 months from the date 
of the issuance of this RED.  However, existing stocks time frames will be established 
case-by-case, depending on the number of products involved, the number of label 
changes, and other factors.  Refer to "Existing Stocks of Pesticide Products; State of 
Policy"; Federal Register, Volume 56, No. 123, June 26, 1991. 

The Agency has determined that registrants may distribute and sell glyphosate 
products bearing old labels/labeling for 26 months from the date of issuance of this 
RED.  Persons other than registrants may distribute or sell such products for 50 
months from the date of issuance of this RED. 

VI. APPENDICES 
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1. Bolded references were reviewed on 4/26/90. Unbolded references were reviewed in the Residue Chemistry 
Science Chapter of the Reregistration Standard dated 7/15/85. Otherwise, references were reviewed as noted. 
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Appendix B
 

Table of Generic Data Requirements and 

Studies Used to Make the Reregistration Decision
 



GUIDE TO APPENDIX B 

Appendix B contains listings of data requirements which support the
 
reregistration for the pesticide glyphosate covered by this
 
Reregistration Eligibility Document. It contains generic data
 
requirements that apply to glyphosate in all products, including data
 
requirements for which a "typical formulation" is the test substance.
 

The data table is organized in the following format:
 

1.	 Data Requirement (Column 1). The data requirements are
 
listed in the order in which they appear in 40 CFR, Part
 
158. The reference numbers accompanying each test refer
 
to the test protocols set in the Pesticide Assessment
 
Guidelines, which are available from the National
 
Technical Information Service, 5285 Port Royal Road,
 
Springfield, VA 22161 (703) 487 - 4650.
 

2.	 Use Pattern (Column 2). This column indicates the use
 
patterns for which the data requirements apply. The
 
following letter designations are used for the given use
 
patterns:
 

A Terrestrial food
 
B Terrestrial feed
 
C Terrestrial non-food
 
D Aquatic food
 
E Aquatic non-food outdoor
 
F Aquatic non-food industrial
 
G Aquatic non-food residential
 
H Greenhouse food
 
I Greenhouse non-food
 
J Forestry
 
K Residential
 
L Indoor food
 
M Indoor non-food
 
N Indoor medical
 
O Indoor residential
 

3.	 Bibliographic citation (Column 3). If the Agency has
 
acceptable data in its files, this column lists the
 
identifying number of each study. This normally is the
 
Master Record Identification (MRID) number, but may be a
 
"GS" number if no MRID number has been assigned. Refer to
 
the Bibliography appendix for a complete citation of the
 



study.
 



Data Supporting Guideline Requirements for the Reregistration of Glyphosate
 

REQUIREMENT USE PATTERN CITATION(S) 

PRODUCT CHEMISTRY
 

61-2A Start. Mat. & Mnfg. Process 

61-2B Formation of Impurities 

62-1 Preliminary Analysis 

63-2 Color 

63-3 Physical State 

63-4 Odor 

63-5 Melting Point 

63-6 Boiling Point 

63-7 Density 

63-8 Solubility 

63-9 Vapor Pressure 

63-10 Dissociation Constant 

63-11 Octanol/Water Partition 

63-12 pH 

63-13 Stability 

63-17 Storage stability 

all 

all 

all 

all 

all 

all 

all 

all 

all 

all 

all 

all 

all 

all 

all 

A C 

00161333 

00161333 

40405401, 00161333 

00161333 

00161333 

00161333 

00161333 

00161333 

00161333 

00161333 

41096101, 00161333 

00161333 

00161333 

00161333 

00161333, 40559301 

41573601, 00039142, 00061553, 
00040083, 00061555, 00051980, 
00108129, 00053002, 00108102 



Data Supporting Guideline Requirements for the Reregistration of Glyphosate
 

REQUIREMENT USE PATTERN CITATION(S) 

ECOLOGICAL EFFECTS 

71-1A Acute Avian Oral - Quail/Duck A B C D F G H 00108204 

71-2A Avian Dietary - Quail A B C D F G H 00108107 

71-2B Avian Dietary - Duck A B C D F G H 00076492 

71-3 Wild Mammal Toxicity A B C D F G H 00076492 

71-4A Avian Reproduction - Quail A B C D G 00108207 

71-4B Avian Reproduction - Duck A B C D G 00036328, 00111953 

72-1A Fish Toxicity Bluegill A B C D F G H 00136339, GS-0178025 

72-1B Fish Toxicity Bluegill - TEP A B C D G 15296, 152599, 152601, 152767 

72-1C Fish Toxicity Rainbow Trout A B C D F G H 00108112, 00108205 

72-1D Fish Toxicity Rainbow Trout 
TEP 

A B C D G 00070895, 00078661, 00070897, 
00078662, 00078655, 00078664, 
00078656, 00078665, 00078658, 
00108205, 00078659, 00124760, 
GS0178025, 5298, 152766, 152903, 
155477 

72-2A Invertebrate Toxicity A B C D F G H 00108172 

72-2B Invertebrate Toxicity - TEP A B C D G 00070893, 00078666, 00078657, 
00124762, 00078660, GS0178025, 
0078663, 152597, 152600, 152602, 152768 

72-3B Estuarine/Marine Toxicity 
Mollusk 

A B C D 00108110 



Data Supporting Guideline Requirements for the Reregistration of Glyphosate
 

REQUIREMENT USE PATTERN CITATION(S) 

72-3C Estuarine/Marine Toxicity 
Shrimp 

A B C D 00108111 

72-4B Life Cycle Invertebrate A B C D G H 00124763 

72-5 Life Cycle Fish A B C D G H 00108171 

122-1A Seed Germination/Seedling 
Emergence 

B D G 40159301 

122-2 Aquatic Plant Growth B D G 40236901, 40236902, 40236903, 
40236904, 40236905 

123-2 Aquatic Plant Growth B D G 40236901, 40236902, 40236903, 
40236904, 40236905 

141-1 Honey Bee Acute Contact A B G H 00026489 

TOXICOLOGY 

81-1 Acute Oral Toxicity - Rat A B C D F G H 00067039, 41400601 

81-2 Acute Dermal Toxicity 
Rabbit/Rat 

A B C D F G H 00067039, 41400602 

81-4 Primary Eye Irritation - Rabbit 41400603, 41400604 

81-6 Dermal Sensitization - Guinea 
Pig 

00137137, 00137138, 00137139, 00137140 

82-1A 90-Day Feeding - Rodent 00036803, 40559401 

82-2 21-Day Dermal - Rabbit/Rat A B C D F G H 00098460 

83-1A Chronic Feeding Toxicity 
Rodent 

A C D F H 00098460, 00093879 



Data Supporting Guideline Requirements for the Reregistration of Glyphosate
 

REQUIREMENT USE PATTERN CITATION(S) 

83-1B Chronic Feeding Toxicity - Non- A C D F H 00162912, 41728701, 00153374 
Rodent 

83-2A Oncogenicity - Rat A C D F H 41728701, 41643801, 00093879 

83-2B Oncogenicity - Mouse A C D F H 00130406, 00150564 

83-3A Developmental Toxicity - Rat A B C D F G H 00046362 

83-3B Developmental Toxicity - Rabbit A B C D F G H 00046363 

83-4 2-Generation Reproduction - Rat A C D H 00081674, 00105995, 41621501 

84-2A Gene Mutation (Ames Test) A B C D F G H 00078620, 00132683 

84-2B Structural Chromosomal A B C D F G H 00046364, 00132681, 00132685 
Aberration 

84-4 Other Genotoxic Effects A B C D F G H 00078619, 00132686, 00132685 

85-1 General Metabolism A C D F G H 40767101, 40767102 

ENVIRONMENTAL FATE 

161-1 Hydrolysis A B C D F G H 00108192 

161-2 Photodegradation - Water A B C D G 41689101 

161-3 Photodegradation - Soil A G 41335101 

162-1 Aerobic Soil Metabolism A B F G H 42372501 

162-3 Anaerobic Aquatic Metabolism C D 42372502 

162-4 Aerobic Aquatic Metabolism C D 42372503 

163-1 Leaching/Adsorption/ A B C D 00108192 
Desorption 



Data Supporting Guideline Requirements for the Reregistration of Glyphosate
 

REQUIREMENT USE PATTERN CITATION(S) 

164-1 Terrestrial Field Dissipation A B H 42765001 

164-2 Aquatic Field Dissipation C D 42383201 

164-3 Forest Field Dissipation G 41552801 

165-1 Confined Rotational Crop A C 42372504, 41543201, 41543202 

165-3 Accumulation - Irrigated Crops C D 42372505, 40541305 

165-4 Bioaccumulation in Fish A B C D G 41228301 

RESIDUE CHEMISTRY REFERENCES ARE CONTAINED IN THE BODY OF THE RED UNDER SECTION III, B
 



Appendix C
 

Citations Considered to be Part of the Data Base 

Supporting the Reregistration of Glyphosate
 



GUIDE TO APPENDIX C 

1.	 CONTENTS OF BIBLIOGRAPHY.  This bibliography contains citations
 
of all studies considered relevant by EPA in arriving at the
 
positions and conclusions stated elsewhere in the
 
Reregistration Eligibility Document. Primary sources for
 
studies in this bibliography have been the body of data
 
submitted to EPA and its predecessor agencies in support of
 
past regulatory decisions. Selections from other sources
 
including published literature, in those instances where they
 
have been considered, are included.
 

2.	 UNITS OF ENTRY.  The unit of entry in this bibliography is
 
called a "study". In the case of published materials, this
 
corresponds closely to an article. In the case of unpublished
 
materials submitted to the Agency, the Agency has sought to
 
identify documents at a level parallel to the published article
 
from within the typically larger volumes in which they were
 
submitted. The resulting "studies" generally have a distinct
 
title (or at least a single subject), can stand alone for
 
purposes of review and can be described with a conventional
 
bibliographic citation. The Agency has also attempted to unite
 
basic documents and commentaries upon them, treating them as a
 
single study.
 

3.	 IDENTIFICATION OF ENTRIES.  The entries in this bibliography
 
are sorted numerically by Master Record Identifier, or "MRID
 
Number". This number is unique to the citation, and should be
 
uses whenever a specific reference is required. It is not
 
related to the six-digit "Accession Number" which has been used
 
to identify volumes of submitted studies (see paragraph 4(d)(4)
 
below for further explanation). In a few cases, entries added
 
to the bibliography late in the review may be preceded by a
 
nine character temporary identifying number is also to be used
 
whenever specific reference is needed.
 

4.	 FORM OF ENTRY. In addition to the Master Record Identifier
 
(MRID), each entry consists of a citation containing standard
 
elements followed, in the case of material submitted to EPA, by
 
a description of the earliest known submission. Bibliographic
 
conventions used reflect the standard of the American National
 
Standards Institute (ANSI), expanded to provide for certain
 
special needs.
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a.	 Author.  Whenever the author could confidently be
 
identified, the Agency has chosen to show a personal
 
author. When no individual was identified, the Agency has
 
shown a identifiable laboratory or testing facility as the
 
author. When no author or laboratory could be identified,
 
the Agency has shown the first submitter as the author.
 

b.	 Document Date. The date of the study is taken directly
 
from the document. When the date is followed by a
 
question mark, the bibliographer has deduced the date from
 
the evidence contained in the document. When the date
 
appears as (19??), the Agency was unable to determine or
 
estimate the date of the document.
 

c.	 Title.  In some cases, it has been necessary for the
 
Agency bibliographers to create or enhance a document
 
title. Any such editorial insertions are contained
 
between square brackets.
 

d.	 Trailing Parentheses.  For studies submitted to the Agency
 
in the past, the trailing parentheses include (in addition
 
to any self-explanatory text) the following elements
 
describing the earliest known submission:
 

(1)	 Submission Date. The date of the earliest known
 
submission appears immediately following the word
 
"received".
 

(2)	 Administrative Number. The next element immediately
 
following the word "under" is the registration
 
number, experimental use permit number, petition
 
number, or other administrative number associated
 
with the earliest known submission.
 

(3)	 Submitter. The third element is the submitter. When
 
authorship is de-faulted to the submitter, this
 
element is omitted.
 

(4)	 Volume Identification (Accession Numbers). The final
 
element in the trailing parentheses identifies the
 
EPA accession number of the volume in which the
 
original submission of the study appears. The six-

digit accession number follows the symbol "CDL",
 
which stands for "Company Data Library". This
 
accession number is in turn followed by an alphabetic
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suffix which shows the relative position of the study
 
within the volume.
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00015759	 Kahrs, R.A.; Cheung, M.W. (1979) Tank Mixes of Metolachlor (8E)
 
plus Linuron or Metribuzin plus Glyphosate--Soybeans; Tank Mixes
 
of Metolachlor (8E) plus Linuron or Metribuzin plus Paraquat-
Soybeans: No and Minimum Tillage Applications: Report No. ABR
79029. Summary of studies 237821-B through 237821-Q. (Unpub
lished study received Mar 16, 1979 under 100-583; submitted by
 
Ciba-Geigy Corp., Greensboro, N.C.; CDL:237821-A)
 

00015760	 Kincaid, L. (1979) Metolachlor + Glyphosate + Linuron; Dual 8E +
 
Roundup 4E + Lorox 50W: AG-A No. 4763 I,II. (Unpublished study
 
including letter dated May 23, 1978 from J.D. Riggleman to Rob
ert A. Kahrs, received Mar 16, 1979 under 100-583; prepared in
 
cooperation with E.I. du Pont de Nemours & Co., Inc. and ADC
 
Laboratories, submitted by Ciba-Geigy Corp., Greensboro, N.C.;
 
CDL:237821-B)
 

00015761	 Schnappinger, M.G. (1979) Metolachlor + Glyphosate + Linuron;
 
Dual 8E + Roundup 4E + Lorox 50W: AG-A No. 4886 I,II.
 
(Unpublished study including letter dated May 23, 1978 from J.D.
 
Riggleman to Robert A. Kahrs, received Mar 16, 1979 under
 
100-583; prepared in cooperation with E.I. du Pont de Nemours &
 
Co., Inc. and ADC Laboratories, submitted by Ciba-Geigy Corp.,
 
Greensboro, N.C.: CDL:237821-C)
 

00015762	 Searcy, V.; Herman, D. (1979) Metolachlor + Glyphosate +
 
Linuron; Dual 8E + Roundup 4E + Lorox 50W: AG-A No. 4893 I,II.
 
(Unpublished study including letter dated May 23, 1978 from J.D.
 
Riggleman to Robert A. Kahrs, received Mar 16, 1979 under
 
100-583; prepared in cooperation with E.I. du Pont de Nemours &
 
Co., Inc. and ADC Laboratories, submitted by Ciba-Geigy Corp.,
 
Greensboro, N.C.; CDL:237821-D)
 

00015763	 Rose, W.; Worsham, D. (1979) Metolachlor + Glyphosate + Linuron;
 
Dual 8E + Roundup 4E + Lorox 50W: AG-A No. 4956 I,II A. (Unpub
lished study including letter dated May 23, 1978 from J.D. Rig
gleman to Robert A. Kahrs, received Mar 16, 1979 under 100-583;
 
prepared in cooperation with Rocky Mount Experiment Station, ADC
 
Laboratories and E.I. du Pont de Nemours & Co., Inc., submitted
 
by Ciba-Geigy Corp., Greensboro, N.C.; CDL:237821-E)
 

00015764	 Kincaid, L. (1979) Metolachlor (Dual(R) 8E); Glyphosate (Roundup
 
4E); Metribuzin (Sencor 50W): AG-A No. 4765 I,II. (Unpublished
 
study including letter dated May 23, 1978 from J.D. Riggleman to
 
Robert A. Kahrs, received Mar 16, 1979 under 100-583; prepared
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in cooperation with ADC Laboratories and E.I. du Pont de Nemours
 
& Co., Inc., submitted by Ciba-Geigy Corp., Greensboro, N.C.;
 
CDL:237821-F)
 

00015765	 Schnappinger, M.G. (1978) Metolachlor (Dual 8E); Glyphosate
 
(Roundup 4E); Metribuzin (Sencor 50W): AG-A No. 4887 I,II.
 
(Unpublished study including letter dated May 23, 1978 from J.D.
 
Riggleman to Robert Kahrs, received Mar 16, 1979 under 100-583;
 
prepared in cooperation with ADC Laboratories and E.I. du Pont
 
de Nemours Co., Inc., submitted by Ciba-Geigy Corp., Greensboro,
 
N.C.; CDL:237821-G)
 

00015766	 Searcy, S.; Herman, D. (1979) Metolachlor (Dual 8E); Glyphosate
 
(Roundup 4E); Metribuzin (Sencor 50W): AG-A No. 4895 I,II.
 
(Unpublished study including letter dated May 23, 1978 from J.D.
 
Riggleman to Robert A. Kahrs, received Mar 16, 1979 under 100
583; prepared in cooperation with ADC Laboratories and E.I. du
 
Pont de Nemours Co., Inc., submitted by Ciba-Geigy Corp.,
 
Greensboro, N.C.; CDL:237821-H)
 

00015767	 Rose, W.; Worsham, D. (1979) Metolachlor (Dual 8E); Glyphosate
 
(Roundup 4E); Metribuzin (Sencor 50W): AG-A No. 4958 I,II A.
 
(Unpublished study including letter dated May 23, 1978 from J.D.
 
Riggleman to Robert A. Kahrs, received Mar 16, 1979 under 100
583; prepared in cooperation with ADC Laboratories and E.I. du
 
Pont de Nemours & Co., Inc., submitted by Ciba-Geigy Corp.,
 
Greensboro, N.C.; CDL:237821-I)
 

00023336	 Monsanto Company (1974) Residues of Glyphosate, Atrazine and
 
Simazine in or on Field Corn Grain, Sweet Corn and Corn Forage
 
and Fodder following a Tank Mix, Pre-emergent, Minimum Till
 
Application of Roundup, Atrazine and Simazine. (Unpublished
 
study received Dec 19, 1977 under 524-308; CDL:232518-B)
 

00023512	 Houseworth, L.D.; Schnappinger, H.G.; Slagowski, J.L.; et al.
 
(1979) Tank Mixes of Metolachlor (6E, 8E) plus Simazine and/or
 
Atrazine plus Paraquat or Glyphosate--Corn: Summary of Residue
 
Data: Report No. ABR-79105. (Unpublished study received Dec 10,
 
1979 under 100-583; prepared in cooperation with Chevron Chem
ical Co. and others, submitted by Ciba-Geigy Corp., Greensboro,
 
N.C.; CDL:241647-A)
 

00024503	 Monsanto Company (1974) Summary of Residue Data. (Unpublished
 
study received Jan 16, 1978 under 524-285; CDL:232680-B)
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00027235	 Monsanto Company (1979) Analytical Residue Method for
 
N-Phosphonomethylglycine (Glyphosate) and Aminomethylphosphonic
 
acid in Sugarcane, Bagasse, Raw Sugar and Molasses. (Unpublished
 
study received Dec 28, 1979 under 524-332; CDL:099157-B)
 

00028852	 Monsanto Company (1976) Glyphosate Residues in Peanuts following
 
Preemergent Treatment with Roundup Herbicide. (Unpublished study
 
received Feb 22, 1980 under 524-308; CDL:099306-A)
 

00028853	 Monsanto Company (19??) Analytical Residue Method for
 
N-(Phosphonomethyl) glycine, Aminomethylphosphonic acid and
 
N-Nitroso-N(phosphonomethyl) glycine in Peanuts. (Unpublished
 
study received Feb 22, 1980 under 524-308; CDL:099306-B)
 

00033954	 Monsanto Company (1973) Summary and Conclusion: Residue Data.
 
(Unpublished study received Dec 30, 1975 under 524-308; CDL:
 
224062-A)
 

00036222	 Monsanto Company (1974) Analytical Residue Method for
 
N-Phosphonomethyl glycine and Aminomethylphosphonic acid in Soil
 
and Water. Method B dated Nov 21, 1974. (Unpublished study
 
received Sep 25, 1975 under 6G1679; CDL:095356-A)
 

00036223	 Monsanto Company (1974) Analytical Residue Method for
 
N-Phosphonomethyl glycine and Aminomethylphosphonic acid in
 
Forage and Grain. Method B dated Mar 1, 1974. (Unpublished study
 
received Sep 25, 1975 under 6G1679; CDL:095356-B)
 

00036229	 Kramer, R.M.; Beasley, R.K.; Steinmetz, J.R.; et al. (1975)
 
Interim Report on CP 67573, Residue and Metabolism. Part 28:
 
Determination of Residues of Glyphosate and Its Metabolite in
 
Fish: Agricultural Research Report No. 378. (pp. 1-13 only;
 
unpublished study received Sep 25, 1975 under 6G1679; submitted
 
by Monsanto Co., Washington, D.C.; CDL:095356-I)
 

00036231	 Monsanto Company (1975) Analytical Residue Method for
 
N-Phosphonomethylglycine and Aminomethylphosphonic acid in Fish
 
Tissue. Method dated Sep 2, 1975. (Unpublished study received
 
Sep 25, 1975 under 6G1679; CDL:095356-K)
 

00036328	 Fink, R. (1975) Final Report: One Generation Reproduction
 
Study--Mallard Duck: Project No. 139-101. (Unpublished study
 
received Sep 26, 1975 under 6G1679; prepared by Truslow Farms,
 
Inc., submitted by Monsanto Co., Washington, D.C.; CDL:096483-N)
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00037687	 Monsanto Company (1976) Residues of Glyphosate, Alachlor and
 
Cyanazine in or on Field Corn Forage, Fodder, and Grain
 
following a Tank Mix, Pre-emergent, Minimum Till Application of
 
Roundup, Lasso and Blades. (Unpublished study received Apr 18,
 
1979 under 524-285; CDL:238167-B)
 

00037688	 Monsanto Company (1979) Analytical Residue Method for
 
N-Phosphonomethyl Glycine, Aminomethylphosphonic acid and
 
N-Nitrosoglyphosate in Field Corn Forage, Fodder and Grain.
 
Method dated Jan 22, 1979. (Unpublished study received Apr 18,
 
1979 under 524-285; CDL:238167-C)
 

00038770	 Cowell, J.E.; Taylor, A.L.; Stranz, J.L.; et al. (1974) Final
 
Report on CP 67563, Residue and Metabolism: Part 21:
 
Determination of CP 67573 and CP 50435 Residues in Grapes:
 
Agricultural Research Report No. 337. Includes undated method
 
entitled: Roundup and metabolite residue analytical method.
 
(Unpublished study received Oct 4, 1974 under 5fl560; submitted
 
by Monsanto Co., Washington, D.C.; CDL:094261-A)
 

00038771	 Rueppel, M.L.; Suba, L.A.; Moran, S.J.; et al. (1974) Final
 
Report on CP 67573, Residue and Metabolism: Part 20: The
 
Metabolism of CP 67573 in Grape Plants: Agricultural Research
 
Report No. 335. (Unpublished study received Oct 4, 1974 under
 
5F1560; submitted by Monsanto Co., Washington, D.C.;
 
CDL:094261-B)
 

00038908	 Beasley, R.K.; Daniels, R.J.; Lauer, R.; et al. (1974) Final
 
Report on CP 67573, Residue and Metabolism--Part 17:
 
Determination of Crop Residues in Corn, Wheat, Soybeans, Small
 
Grains, Soil and Water: Agricultural Research Report No. 325.
 
(Unpublished study received Jan 31, 1977 under 524-308;
 
submitted by Monsanto Co., Washington, D.C.; CDL:095787-B)
 

00038979	 Cowell, J.E.; Taylor, A.L.; Stranz, J.L.; et al. (1974) Roundup
 
and Metabolite Residue Analytical Method. (Unpublished study re
ceived 1974 under 5G1561; submitted by Monsanto Co., Washington,
 
D.C.; CDL:094264-B)
 

00039141	 Sutherland, M.L.; Marvel, J.T.; Banduhn, M.C.; et al. (1975)
 
Summary of Metabolism Studies of Glyphosate in Citrus Plants.
 
(Unpublished study received Jan 26, 1976 under 524-308;
 
submitted by Monsanto Co., Washington, D.C.; CDL:094958-B)
 

00039142	 Beasley, R.K.; Kramer, R.M.; Carstarphen, B.A.; et al. (1975)
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Summary of Glyphosate (Roundup) Residue Studies in Citrus Fruits
 
and Processed Fractions. (Unpublished study received Jan 26,
 
1976 under 6G1734; submitted by Monsanto Co., Washington, D.C.;
 
CDL:095065-A)
 

00039377	 Conkin, R.A.; Hannah, L.H.; Stewart, E.R. (1975) Residue Data
 
for Roundup on Rice and in Fish. (Unpublished study received Sep
 
26, 1975 under 6H5106; submitted by Monsanto Co., Washington,
 
D.C.; CDL:094900-C)
 

00039381	 Kramer, R.M.; Arras, D.D.; Beasley, R.K.; et al. (1975) Final
 
Report on CP 67573 Residue and Metabolism: Agricultural Research
 
Report No. 372. (Unpublished study received Sep 25, 1975 under
 
6G1679; prepared in cooperation with Washington State Univ. and
 
others, submitted by Monsanto Co., Washington, D.C.; CDL:
 
095355-A)
 

00040083	 Monsanto Company (1975) Storage Stability of Field Residue
 
Samples and Glyphosate-14C Treated Crops. (Unpublished study
 
received Aug 13, 1975 under 5F1536; CDL:094866-A)
 

00040084	 Monsanto Company (1975) Glyphosate Residues in Soybeans. (Unpub
lished study received Aug 13, 1975 under 5F1536; CDL:094866-B)
 

00040085	 Monsanto Company (1975) Glyphosate Residues in Corn. (Unpub
lished study received Aug 13, 1975 under 5F1536; CDL:094866-C)
 

00040086	 Monsanto Company (1975) Glyphosate Residues in Wheat Grain.
 
(Unpublished study received Aug 13, 1975 under 5F1536; CDL:
 
094866-D)
 

00040087	 Monsanto Company (1975) Glyphosate Residues in Small Grains.
 
(Unpublished study received Aug 13, 1975 under 5F1536; CDL:
 
094866-E)
 

00044422	 Monsanto Company (19??) Summary and Conclusions: Roundup on
 
Barley, Buckwheat, Oats, Rice, Rye and Sorghums. (Unpublished
 
study received on unknown date under 5G1523; CDL:094036-B)
 

00044423	 Monsanto Company (1974) Analytical Residue Method for
 
N-Phosphonomethyl glycine and Aminomethylphosphonic acid in
 
Forage and Grain. Method dated Mar 1, 1974. (Unpublished study
 
received on unknown date under SG1523; CDL:094036-C)
 

00044426	 Monsanto Company (1973) Roundup Metabolite in Various Grains.
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(Unpublished study received on unknown date under 5G1523, CDL:
 
094155-F)
 

00046362	 Rodwell, D.E.; Tasker, E.J.; Blair, A.M.; et al. (1980)
 
Teratology Study in Rats: IRDC No. 401-054. (Unpublished study
 
including IRDC no. 999-021; received May 23, 1980 under 524-308;
 
prepared by International Research and Development Corp.,
 
submitted by Monsanto Co., Washington, D.C.; CDL:242516-A)
 

00046363	 Rodwell, D.E.; Tasker, E.J.; Blair, M.; et al. (1980) Teratology
 
Study in Rabbits: IRDC No. 401-056. (Unpublished study received
 
May 23, 1980 under 524-308; prepared by International Research
 
and Development Corp., submitted by Monsanto Co., Washington,
 
D.C.; CDL:242516-B)
 

00048284	 Monsanto Company (1973) Residue Data. (Compilation; unpublished
 
study received on unknown date under 524-EX-21; CDL:223373-E)
 

00051980	 Monsanto Company (1975) Residue Results. (Unpublished study re
ceived Jun 3, 1976 under 524-308; CDL:096177-D)
 

00051982	 Monsanto Company (1976) Analytical Residue Method for
 
N-Phosphonomethylglycine and Aminomethylphosphonic acid in Green
 
Coffee Beans. Method dated May 1, 1976. (Unpublished study
 
received Jun 3, 1976 under 524-308; CDL:096177-F)
 

00051983	 Malik, J.M.; Curtis, T.S.; Marvel, J.T. (1975) Final Report on
 
CP67573, Residue and Metabolism; Part 24: The Metabolism of CP
67573 in Coffee Plants: Agricultural Research Report No. 344.
 
(Unpublished study received Jun 3, 1976 under 524-308; submitted
 
by Monsanto Co.xx Washington, D.C.; CDL:096177-I)
 

00053005	 Beasley, R.K.; Steinmetz, J.R.; Taylor, A.L.; et al. (1977) Ana
lytical Residue Method for N-Phosphonomethyl glycine and Amino
methylphosphonic acid in Forage Legumes and Grasses: Report No.
 
MSL-0061. Method dated Jun 28, 1977. (Unpublished study received
 
Sep 16, 1980 under 524-308; submitted by Monsanto Co.,
 
Washington, D.C.; CDL:099625-B)
 

00059050	 Interregional Research Project Number 4 (1978) Summary of
 
Glyphosate Residues in Guava. (Unpublished study received Nov
 
19, 1980 under lE2443; CDL:099739-A)
 

00060103	 Baszis, S.R.; Cowell, J.; Lottman, M.; et al. (1980) Glyphosate
 
Residues in Cotton following Topical Treatment with Roundup
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Herbicide: Report No. MSL-1283. Final rept. Includes method
 
dated Aug 12, 1980 entitled: Analytical residue method for N
(Phosphonomethyl)glycine, Aminomethylphosphonic acid and N-Ni
troso-N-(Phosphonomethyl)glycine in forages and grains. (Unpub
lished study received Nov 12, 1980 under 524-EX-54; submitted by
 
Monsanto Co., Washington, D.C.; CDL:099720-A)
 

00061555	 Monsanto Company (1974) Residue Results. (Unpublished study re
ceived on unknown date under 524-EX-24; CDL:095345-J)
 

00061559	 Monsanto Company (19??) Analytical Residue Method for
 
N-Phosphonomethyl glycine (Glyphosate) and Aminomethylphosphonic
 
acid in Sugarcane, Sugarcane Leaves, Bagasse, Sugar and
 
Molasses, Irrigation Water and Soil. (Unpublished study received
 
Mar 11, 1976 under 524-308; CDL:095141-E)
 

00063713	 Monsanto Company (1979) Summary of Glyphosate Residues in
 
Papaya. (Unpublished study received Nov 20, 1980 under 524-308;
 
CDL: 099751-A)
 

00063714	 Monsanto Company (1979) Analytical Residue Method for
 
N-Phosphonomethylglycine and Aminomethylphosphonic acid in
 
Papaya: Project No. 5064. (Unpublished study received Nov 20,
 
1980 under 524308; CDL:099751-B)
 

00065751	 Monsanto Company (1966?) Analytical Residue Method for
 
N-(Phosphonomethyl)-glycine, Aminomethylphosphonic Acid and
 
N-Nitroso-N(phosphonomethyl)-glycine in Forages, Grains, Soil
 
and Water. Undated method 1. (Unpublished study received May 12,
 
1977 under 524-308; CDL:229787-C)
 

00065752	 Monsanto Company (1966?) Analytical Residue Method for
 
N-(Phosphonomethyl)-glycine, Aminomethylphosphonic Acid and N-

Nitroso-N(phosphonomethyl)-glycine in Forages, Grains and Water.
 
Undated method 2. (Unpublished study received May 12, 1977 under
 
524308; CDL:229787-D)
 

00065753	 Frazier, H.W.; Rueppel, M.L. (1976) Crop Metabolism Studies of
 
N(Phosphonomethyl)-glycine: N-Nitrosoglyphosate: Report No. 477.
 
Interim rept. (Unpublished study received May 12, 1977 under
 
524-308; submitted by Monsanto Co., Washington, D.C.; CDL:
 
229787-E)
 

00067039	 Birch, M.D. (1970) Toxicological Investigation of CP 67573-3:
 
Project No. Y-70-90. (Unpublished study received Jan 30, 1973
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under 524-308; prepared by Younger Laboratories, Inc., submitted
 
by Monsanto Co., Washington, D.C.; CDL:008460-C)
 

00067425	 Monsanto Company (1980) Residues of Glyphosate and Other
 
Herbicides in Wheat following Chemical Fallow Applications of
 
Roundup Tank Mix Combinations. Includes method dated Jul 1, 1979
 
and undated methods entitled: 2,4-D in wheat forage, straw and
 
grain; Dicamba in wheat forage, straw and grain; Residues of
 
alachlor in wheat grain, forage and straw; Atrazine in wheat
 
forage, straw and grain; Cyanazine in wheat forage, straw and
 
grain; Metribuzin and metabolites in wheat forage, straw and
 
grain. (Unpublished study, including published data, received
 
Dec 29, 1980 under 524-308; CDL:243990-A; 2t3991)
 

00070893	 LeBlanc, G.A.; Surprenant, D.C.; Sleight, B.H., III (1980) Acute
 
Toxicity of Roundup to the Water Flea (Daphnia magna): Report
 
#BW-80-4-636; Monsanto Study No. BN-80-079. (Unpublished study,
 
including letter dated Feb 21, 1980 from R. Oleson to Robert B.
 
Foster, received Apr 2, 1981 under 524-308; prepared by EG & G,
 
Bionomics, submitted by Monsanto Co., Washington, D.C.;
 
CDL:244749-B)
 

00070895	 LeBlanc, G.A.; Surprenant, D.C.; Sleight, B.H., III (1980) Acute
 
Toxicity of Roundup to Rainbow Trout (Salmo gairdneri): Report
 
#BW-80-4-635; Monsanto Study No. BN-80-074. (Unpublished study
 
received Apr 4, 1981 under 524-308; prepared by EG & G,
 
Bionomics, submitted by Monsanto Co., Washington, D.C.; CDL:
 
244749-D)
 

00070897	 LeBlanc, G.A.; Surprenant, D.C.; Sleight, B.H., III (1980) Acute
 
Toxicity of Roundup to Bluegill (Lepomis macrochirus): Report
 
#BW-80-4-634; Monsanto Study No. BN-80-075. (Unpublished study
 
received Apr 2, 1981 under 524-308; prepared by EG & G,
 
Bionomics, submitted by Monsanto Co., Washington, D.C.; CDL:
 
244749-F)
 

00076491	 Sleight, B.H., III (1973) Research Report Submitted to Monsanto
 
Company: Exposure of Fish to 14C-Roundup: Accumulation,
 
Distribution, and Elimination of 14C-Residues. (Unpublished
 
study received Nov 9, 1973 under 524-308; prepared by Bionomics,
 
Inc., submitted by Monsanto Co., Washington, D.C.; CDL:120640-B)
 

00076492	 Fink, R. (1973) Final Report: Eight-day Dietary LC50--Bobwhite
 
Quail: Project No. 241-106. (Unpublished study received Nov 9,
 
1973 under 524-308; prepared by Environmental Sciences Corp.,
 

C-11
 



submitted by Monsanto Co., Washington, D.C.; CDL:120640-D)
 

00076805	 Baszis, S.R.; Serdy, F.S.; Dubelman, S. (1980) Glyphosate
 
Residues in Pasture Grasses, Legumes and Alfalfa following
 
Postemergent Spot Treatment with Roundup Herbicide: Report No.
 
MSL-1140. Includes method dated Jul 1, 1979. (Unpublished study
 
received May 11, 1981 under 524-308; submitted by Monsanto Co.,
 
Washington, D.C.; CDL:070083-A)
 

00077227	 Branch, D.K.; Stout, L.D.; Folk, R.M. (1981) Acute Dermal
 
Toxicity of Mon 2139 NF-80-W to Rabbits: EHL 800295.
 
(Unpublished study received Jul 1, 1981 under 524-308; submitted
 
by Monsanto Co., Washington, D.C.; CDL:070170-G)
 

00077228	 Branch, D.K.; Stout, L.D.; Folk, R.M. (1981) Primary Eye Irrita
tion of MON 2139 NF-80-W to Rabbits: EHL 800297. (Unpublished
 
study received Jul 1, 1981 under 524-308; submitted by Monsanto
 
Co., Washington, D.C.; CDL:070170-H)
 

00077229	 Branch, D.K.; Stout, L.D.; Folk, R.M. (1981) Primary Skin Irri
tation of MON 2139 NF-80-W to Rabbits: EHL 800296. (Unpublished
 
study received Jul 1, 1981 under 524-308; submitted by Monsanto
 
Co., Washington, D.C.; CDL:07D170-I)
 

00077230	 Branch, D.K.; Stout, L.D.; Folk, R.M. (1981) Acute Oral Toxicity
 
of MON 2139 NF-80-AA to Rats: EHL 800290. (Unpublished study
 
received Jul 1, 1981 under 524-308; submitted by Monsanto Co.,
 
Washington, D.C.; CDL:070170-J)
 

00077231	 Branch, D.K.; Stout, L.D.; Folk, R.M. (1981) Acute Dermal
 
Toxicity of MON 2139 NF-80-AA to Rabbits: EHL 800291.
 
(Unpublished study received Jul 1, 1981 under 524-308; submitted
 
by Monsanto Co., Washington, D.C.; CDL:070170-K)
 

00077232	 Branch, D.K.; Stout, L.D.; Folk, R.M. (1981) Primary Eye Irrita
tion of MON 2139 NF-80-AA to Rabbits: EHL 800293. (Unpublished
 
study received Jul 1, 1981 under 524-308; submitted by Monsanto
 
Co., Washington, D.C.; CDL:070170-L)
 

00077233	 Branch, D.K.; Stout, L.D.; Folk, R.M. (1981) Primary Skin Irri
tation of MON 2139 NF-80-AA to Rabbits: EHL 800292. (Unpublished
 
study received Jul 1, 1981 under 524-308; submitted by Monsanto
 
Co., Washington D.C.; CDL:070170-M)
 

00077234	 Branch, D.K.; Stout, L.D.; Folk, R.M. (1981) Acute Oral Toxicity
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of Mon 0139 to Rats: EHL 800257. ( Unpublished study received
 
Jul 1, 1981 under 524-308; submitted by Monsanto Co., Wash
ington, D.C.; CDL:070170-N)
 

00077235	 Branch, D.K.; Stout, L.D.; Folk, R.M. (1981) Acute Dermal
 
Toxicity of MON 0139 to Rabbits: EHL 800258. (Unpublished study
 
received Jul 1, 1981 under 524-308; submitted by Monsanto Co.,
 
Washington, D.C.; CDL:070170-0)
 

00077236	 Branch, D.K.; Stout, L.D.; Folk, R.M. (1981) Primary Eye Irrita
tion of MON 0139 to Rabbits: EHL 800260. (Unpublished study
 
received Jul 1, 1981 under 524-308; submitted by Monsanto Co.,
 
Washington, D.C.; CDL:070170-P)
 

00077237	 Branch, D.K.; Stout, L.D.; Folk, R.M. (1981) Primary Skin Irri
tation of MON 0139 to Rabbits: EHL 800259. (Unpublished study
 
received Jul 1, 1981 under 524-308; submitted by Monsanto Co.,
 
Washington, D.C.; CDL:070170-Q)
 

00077238	 Dubelman, S.; Steinmetz, J.R. (1981) Glyphosate Residues in
 
Water following Application of Roundup Herbicide to Flowing Bod
ies of Water: MSL-1486. Final rept. Includes method dated Sep 4,
 
1980. unpublished study received Jul 1, 1981 under 524-308;
 
prepared in cooperation with Analytical Biochemistry Labs,
 
submitted by Monsanto Co., Washington D.C.; CDL:070170-R)
 

00077301	 Monsanto Company (1975) Residue Results. (Compilation;
 
unpublished study, including published data, received Mar 11,
 
1976 under 524-308; CDL:095141-A)
 

00078619	 Shirasu, Y.; Moriya, M.; Ohta, T. (1978) Microbial Mutagenicity
 
Testing on CP67573 (Glyphosate). (Unpublished study received Apr
 
25, 1979 under 524-308; prepared by Institute of Environmental
 
Toxicology, Japan, submitted by Monsanto Co., Washington, D.C.;
 
CDL:238233-A)
 

00078620	 Kier, L.D.; Flowers, L.J.; Hannah, L.H. (1978) Final Report on
 
Salmonella Mutagenicity Assay of Glyphosate: Test No. LF-78-161.
 
(Unpublished study received Apr 25, 1979 under 524-308; sub
mitted by Monsanto Co., Washington, D.C.; CDL:238233-B)
 

00078655	 Thompson, C.M.; Griffen, J.; Boudreau, P. (1980) Acute Toxicity
 
of MON 2139 NF-80W (AB-80-363) to Rainbow Trout (Salmo gairdne
ri): Static Acute Bioassay Report #26316. (Unpublished study
 
received Jul 1, 1981 under 524-308; prepared by Analytical Bio
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Chemistry Laboratories, Inc., submitted by Monsanto Co.,
 
Washington, D.C.; CDL:070171-B)
 

00078656	 Thompson, C.M.; Griffen, J.; (1980) Acute Toxicity of MON 2139
 
NF80W (AB-80-364) to Bluegill Sunfish (Lepomis macrochirus):
 
Static Acute Bioassay Report #26315. (Unpublished study received
 
Jul 1, 1981 under 524-308; prepared by Analytical Bio Chemistry
 
Laboratories, Inc., submitted by Monsanto Co., Washington, D.C.;
 
CDL:070171-C)
 

00078657	 Forbis, A.D.; Boudreau, P. (1980) Acute Toxicity of MON
 
2139-NF-80W (AB-80-365) to Daphnia magna: Static Acute Bioassay
 
Report #26317. (Unpublished study received Jul 1, 1981 under
 
524-308; prepared by Analytical Bio Chemistry Laboratories,
 
Inc., submitted by Monsanto Co., Washington, D.C.; CDL:070171-D)
 

00078658	 Thompson, C.M.; Griffen, J.; Forbis, A.D. (1980) Acute Toxicity
 
of MON 2139 NF-80-AA (AB-80-367) to Rainbow Trout (Salmo gaird
neri): Static Acute Bioassay Report #26319. (Unpublished study
 
received Jul 1, 1981 under 524-308; prepared by Analytical Bio
 
Chemistry Laboratories, Inc., submitted by Monsanto Co.,
 
Washington, D.C.; CDL:070171-E)
 

00078659	 Thompson, C.M.; Griffen, J. (1980) Acute Toxicity of MON
 
2139-NF80-AA (AB-80-368) to Bluegill Sunfish (Lepomis
 
macrochirus): Static Acute Bioassay Report #26318. (Unpublished
 
study received Jul 1, 1981 under 524-308; prepared by Analytical
 
Bio Chemistry Laboratories, Inc., submitted by Monsanto Co.,
 
Washington, D.C.; CDL:070171-F)
 

00078660	 Boudreau, P.; Forbis, A.D. (1980) The Acute Toxicity of MON 2139
 
NF-80-AA (AB-80-369) to Daphnia magna: Static Acute Bioassay
 
Report #26320. (Unpublished study received Jul 1, 1981 under
 
524-308; prepared by Analytical Bio Chemistry Laboratories,
 
Inc., submitted by Monsanto Co., Washington, D.C.; CDL:070171-G)
 

00078661	 Thompson, C.M.; Griffen, J. (1981) Acute Toxicity of MON 0139
 
(Lot LURT 12011) (AB-81-072) to Rainbow Trout (Salmo gairdneri):
 
Static Acute Bioassay Report #27202. (Unpublished study received
 
Jul 1, 1981 under 524-308; prepared by Analytical Bio Chemistry
 
Laboratories, Inc., submitted by Monsanto Co., Washington, D.C.;
 
CDL:070171-H)
 

00078662	 Griffen, J.; Thompson, C.M. (1981) Acute Toxicity of MON 0139
 
(Lot LURT 12011) (AB-81-073) to Bluegill Sunfish (Lepomis macro

C-14
 



chirus): Static Acute Bioassay Report #27201. (Unpublished study
 
received Jul 1, 1981 under 524-308; prepared by Analytical Bio
 
Chemistry Laboratories, Inc., submitted by Monsanto Co.,
 
Washington, D.C.; CDL:070171-I)
 

00078663	 Forbis, A.D.; Boudreau, P. (1981) Acute Toxicity of MON 0139
 
(Lot LURT 12011) (AB-81-074) to Daphnia magna: Static Acute Bio
assay Report #27203. ( Unpublished study received Jul 1, 1981
 
under 524-308; prepared by Analytical Bio Chemistry Laborato
ries, Inc., submitted by Monsanto Co., Washington, D.C.; CDL:
 
070171-J)
 

00078664	 Thompson, C.M.; Griffen, J. (1980) Acute Toxicity of
 
MON-0139-X-77 (AB-80-262) to Rainbow Trout (Salmo gairdneri):
 
Static Acute Bioassay Report #26020. ( Unpublished study
 
received Jul 1, 1981 under 524-308; prepared by Analytical Bio
 
Chemistry Laboratories, Inc., submitted by Monsanto Co.,
 
Washington, D.C.; CDL: 070171-K)
 

00078665	 Thompson, C.M.; Griffen, J. (1980) Acute Toxicity of
 
MON-0139-X-77 (AB-80-263) to Bluegill Sunfish (Lepomis
 
macrochirus): Static Acute Bioassay Report #26019. (Unpublished
 
study received Jul 1, 1981 under 524-308; prepared by Analytical
 
Bio Chemistry Laboratories, Inc., submitted by Monsanto Co.,
 
Washington, D.C.; CDL:070171-L)
 

00078666	 Forbis, A.D.; Boudreau, P. (1980) Acute Toxicity of
 
MON-0139-X-77 (AB-80-264) to Daphnia magna: Static Acute
 
Bioassay Report #26021. (Unpublished study received Jul 1, 1981
 
under 524-308; prepared by Analytical Bio Chemistry
 
Laboratories, Inc., submitted by Monsanto Co., Washington, D.C.;
 
CDL:070171-M)
 

00078823	 Monsanto Company (1978) Glyphosate Residues in Tea Leaves
 
following Postemergent Directed Treatment with Roundup
 
Herbicide: MSL-0908. (Unpublished study received Jun 17, 1981
 
under 524- 308; CDL:245567-A) 


00078824	 Monsanto Company (1980) Glyphosate Residues in Brewed and
 
Instant Tea following Postemergent Directed Treatment in Tea
 
Plantations with Roundup Herbicide: MSL-1582. (Unpublished study
 
received Jun 17, 1981 under 524-308; CDL:245567-B)
 

00081674	 Schroeder, R.E.; Hogan, G.K. (1981) A Three-Generation
 
Reproduction Study with Glyphosate in Rats: Project No. 77-2063.
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(Unpublished study received Sep 22, 1981 under 524-308; prepared
 
by Bio/dynamics, Inc., submitted by Monsanto Co., Washington,
 
D.C.; CDL:245909-A)
 

00093879	 Lankas, G.R.; Hogan, G.K. (1981) A Lifetime Feeding Study of
 
Glyphosate (Roundup Technical) in Rats: Project No. 772062.
 
(Unpublished study received Jan 20, 1982 under 524-308; prepared
 
by Bio/dynamics, Inc., submitted by Monsanto Co., Washington,
 
D.C.; CDL:246617-A; 246618; 246619; 246620; 246621)
 

00094971	 Grabiak, M.C.; Malik, J.M.; Purdum, xx.R. (1981) A 

Reinvestigation of the Static Exposure of Channel Catfish to
 
14C-Labeled Glyphosate, N-(Phosphonomethyl) Glycine: Report No.
 
MSL-2056. (Unpublished study, including final bioconcentration
 
report no. 27497, received Mar 2, 1982 under 524-308; submitted
 
by Monsanto Co., Washington, D.C.; CDL:246876-A)
 

00098460	 Johnson, D.E.; Nair, K.P.C.; Riley, J.H.; et al. (1982) 21-day
 
Dermal Toxicity Study in Rabbits: 401-168; Monsanto No. IR-81
195. (Unpublished study received Apr 12, 1982 under 524-308;
 
prepared by International Research and Development Corp., sub
mitted by Monsanto Co., Washington, D.C.; CDL:247228-A)
 

00105995	 Street, R. (1982) Letter sent to R. Taylor dated Jul 6, 1982:
 
Roundup herbicide: Addendum to pathology report for a three-
generation reproduction study in rats with glyphosate. (Unpub
lished study received Jul 7, 1982 under 524-308; submitted by
 
Monsanto Co., Washington, DC; CDL:247793-A)
 

00108097	 Rueppel, M.; Suba, L.; Conoyer, M.; et al. (1973) Final Report
 
on CP 67573, Residue and Metabolism: Part 10: The Metabolism of
 
CP 67573 in Soybeans, Cotton, Wheat, and Corn: Agricultural
 
Research Report No. 304. (Unpublished study received Nov 12,
 
1973 under 4G1444; submitted by Monsanto Commercial Products
 
Co., St. Louis, MO; CDL:093849-B)
 

00108098	 Colvin, L.; Miller, J.; Marvel J. (1973) Final Report on CP
 
67573 Residue and Metabolism: Part 8: The Gross Metabolism of
 
... (CP 67573-14C) in the Laboratory Rat following a Single
 
Dose: Agricultural Research Report No. 297. (Unpublished study
 
received Nov 12, 1973 under 4G1444; submitted by Monsanto
 
Commercial Products Co., St. Louis, MO; CDL:093849-C)
 

00108099	 Colvin, L.; Miller, J.; Marvel, J. (1973) Final Report on CP
 
67573 Residue and Metabolism: Part 9: The Gross Distribution of
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... CP 67573-14C in the Rabbit: Agricultural Research Report No.
 
298. (Unpublished study received Nov 12, 1973 under 4G1444; sub
mitted by Monsanto Commercial Products Co., St. Louis, MO; CDL:
 
093849-D)
 

00108100	 Colvin, L.; Moran, S.; Miller, J.; et al. (1973) Final Report on
 
CP 67573 Residue and Metabolism: Part 11: The Metabolism of ...
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Appendix D 

List of Available Related Documents 

The following is a list of available documents related to glyphosate. 

Its purpose is to provide a path to more detailed information if it
 
is required. These accompanying documents are part of the
 
Administrative Record for glyphosate and are included in the EPA's
 
Office of Pesticide Programs Public Docket.
 

1.	 Health and Environmental Effects Science Chapters
 

2.	 Detailed Label Usage Information System (LUIS) Report
 

3.	 Glyphosate RED Fact Sheet (included in this RED)
 

4.	 PR Notice 91-2 (Included in this RED) Pertains to the
 
Label Ingredient Statement
 

5.	 Complete Appendix A which details the use patterns subject
 
to reregistration
 

Federal publications on glyphosate are available and may be
 
purchased from the National Technical Information Service (NTIS),
 
5285 Port Royal Road, Springfield, VA 22161.
 

1.	 Pesticide Fact Sheet (No. EPA-738-F-93-011) for Glyphosate
 

2.	 Registration Standard for Pesticide Products Containing
 
Glyphosate as the Active Ingredient (The 1986 Registration
 
Standard): NTIS Stock No. PB87-103214
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1.0 Introduction 

1.1 Background 

Glyphosate is a non-selective, phosphonomethyl amino acid herbicide registered to control 
weeds in various agricultural and non-agricultural settings.  The herbicide acts by inhibiting the 
5-enolpyruvylshikimate-3-phosphate synthase (EPSPS) enzyme, which is not present in 
mammalian systems.  Glyphosate was initially registered in 1974.  Since then, several human 
health analyses have been completed for glyphosate.  In 1986, EPA issued the Glyphosate 
Registration Standard which updated the agency’s toxicity database for this compound.  In 1993, 
EPA issued the registration eligibility decision (RED) that indicated that glyphosate was eligible 
for re-registration. 

Currently, glyphosate is undergoing Registration Review1, a program where all registered 
pesticides are reviewed at least every 15 years as mandated by the Federal Insecticide, Fungicide, 
and Rodenticide Act (FIFRA). The initial docket opening for glyphosate occurred in 2009 with 
the publication of the human health scoping document and preliminary work plan2. As part of 
this process, the hazard and exposure of glyphosate are reevaluated to determine its potential risk 
to human and environmental health.  Risks are assessed using current practices and policies to 
ensure pesticide products can still be used safely.  Registration Review also allows the agency to 
incorporate new science. For human health risk assessment, both non-cancer and cancer effects 
are evaluated for glyphosate and its metabolites, aminomethylphosphonic acid (AMPA) and N-
acetyl-glyphosate; however, this document will focus on the cancer effects only.  EPA expects to 
complete its complete human health risk assessment in 2017 that will include an assessment of 
risk from anticipated exposures resulting from registered uses of glyphosate in residential and 
occupational settings. 

1.2 Evaluation of Carcinogenic Potential 

Since its registration, the carcinogenic potential of glyphosate has been evaluated by EPA several 
times.  In 1985, the initial peer review of glyphosate was conducted in accordance with the 
Proposed Guidelines for Carcinogen Risk Assessment.  The agency classified glyphosate as a 
Group C chemical (Possible Human Carcinogen), based on the presence of kidney tumors in 
male mice.  In 1986, the agency requested that the FIFRA Scientific Advisory Panel (SAP) 
evaluate the carcinogenic potential of glyphosate.  The panel determined that the data on renal 
tumors in male mice were equivocal (only an increase in adenomas was observed and the 
increase did not reach statistical significance).  As a result, the panel recommended a Group D 
chemical classification (Not Classifiable as to Human Carcinogenicity) for glyphosate and 
advised the agency to issue a data call-in notice for further studies in rats and/or mice to clarify 
the unresolved questions (FIFRA SAP Report, 1986)3. 

1 Additional information on the Registration Review process can be found at: https://www.epa.gov/pesticide-
reevaluation/registration-review-process
2 Documents of the Registration Review can be found in the public docket at: EPA-HQ-OPP-2009-0361, accessible 
at www.regulations.gov. 
3 Review available at: http://www.epa.gov/pesticides/chem_search/cleared_reviews/csr_PC-103601_24-Feb-
86_209.pdf 
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With the submission of two rat carcinogenicity studies following this data call-in, a second peer 
review was conducted in 1991 by the agency’s Carcinogenicity Peer Review Committee (CPRC) 
to incorporate the new data.  In accordance with the agency’s 1986 Draft Guidelines for 
Carcinogen Risk Assessment, the CPRC classified glyphosate as a Group E Chemical: 
“Evidence of Non-Carcinogenicity for Humans” based upon lack of evidence for carcinogenicity 
in mice and rats and the lack of concern for mutagenicity (TXR# 0008897). 

Most recently, in September 2015, a third review was done by the Cancer Assessment Review 
Committee (CARC).  Relevant glyphosate data available to EPA at that time for glyphosate were 
reevaluated, including studies submitted by the registrant and studies published in the open 
literature. The agency performed this evaluation in support of Registration Review in 
accordance with the 2005 Guidelines for Carcinogen Risk Assessment, classified glyphosate as 
“Not Likely to be Carcinogenic to Humans” (CARC, 2015; TXR #0057299). 

In recent years, several international agencies have evaluated the carcinogenic potential of 
glyphosate. In March 2015, the International Agency for Research on Cancer (IARC), a 
subdivision of the World Health Organization (WHO), determined that glyphosate was a 
probable carcinogen (group 2A) (IARC, 2015).  Later, in November 2015, the European Food 
Safety Authority (EFSA) determined that glyphosate was unlikely to pose a carcinogenic hazard 
to humans (EFSA, 2015).  In May 2016, the Joint Food and Agriculture Organization 
(FAO)/WHO Meeting on Pesticide Residues (JMPR), another subdivision of the WHO, 
concluded that glyphosate was unlikely to pose a carcinogenic risk to humans from exposure 
through the diet (JMPR, 2016). Some individual countries in Europe (e.g., France, Sweden) 
have considered banning glyphosate uses based on the IARC decision, while other countries 
(e.g., Japan, Canada, Australia, New Zealand) have continued to support their conclusion that 
glyphosate is unlikely to pose a carcinogenic risk to humans. 

The recent peer review performed by CARC served as an initial analysis to update the data 
evaluation for glyphosate at that time.  Based on an evaluation of the studies included in the 
recent analyses by IARC, JMPR, and EFSA, the agency then became aware of additional 
relevant studies not available to EPA.  As a result, EPA also requested information from 
registrants about studies that existed, but had never been submitted to the agency.  The current 
evaluation incorporates these additional studies. In addition, the agency conducted a systematic 
review of the open literature and toxicological databases for glyphosate by using a “Framework 
for Incorporating Human Epidemiologic & Incident Data in Health Risk Assessment”.  As such, 
the current evaluation also provides a more thorough evaluation than the 2015 CARC review.  

In December 2016, the FIFRA SAP was convened to evaluate the agency’s Issue Paper 
regarding the human carcinogenic potential of glyphosate.  The panel’s report was published in 
March 2017 and the current document incorporates revisions based on the panel’s report (G. 
Akerman; 12-DEC-2017; TXR#0057689).  Additionally, information from a recently published 
analysis of glyphosate use and cancer incidence in the Agricultural Health Study (AHS) cohort 
(Andreotti et al., 2017) with a longer follow-up than the previously published data (De Roos et 
al., 2005) has been considered in this evaluation. 
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1.3 Overview of “Framework for Incorporating Human Epidemiologic & Incident Data 
in Health Risk Assessment” 

In 2010, the Office of Pesticide Programs (OPP) developed a draft “Framework for Incorporating 
Human Epidemiologic & Incident Data in Health Risk Assessment” which provides the 
foundation for evaluating multiple lines of scientific evidence in the context of understanding of 
the mode of action (MOA)/adverse outcome pathway (AOP) (U.S. EPA, 2010).  The draft 
framework, which includes two key components, problem formulation and use of the MOA/AOP
pathway frameworks, was reviewed favorably by the FIFRA SAP in 2010 (FIFRA SAP, 2010).  
In 2016, a final version of the framework was published4, which incorporated improvements 
based on recommendations from the SAP, public comments, and the experience gained since 
2010 conducting assessments on several pesticides for which epidemiological data were 
available. Recently, EPA has applied this framework to the evaluation of atrazine and 
chlorpyrifos5. 

OPP’s framework is consistent with updates to the World Health Organization/International 
Programme on Chemical Safety MOA/human relevance framework, which highlights the 
importance of problem formulation and the need to integrate information at different levels of 
biological organization (Meek et al., 2014). Consistent with recommendations by the National 
Research Council (NRC) in its 2009 report on Science and Decisions, OPP’s framework 
describes the importance of using problem formulation at the beginning of a complex scientific 
analysis. The problem formulation stage starts with planning dialogue with risk managers to 
identify goals for the analysis and possible risk management strategies.  This initial dialogue 
provides the regulatory context for the scientific analysis and helps define the scope of such an 
analysis. The problem formulation stage also involves consideration of the available information 
regarding the pesticide use/usage, toxicological effects of concern, and exposure pathways and 
duration along with key gaps in data or scientific information.  Specific to glyphosate, the 
scoping document prepared for Registration Review (J. Langsdale et al., 2009) along with the 
review conducted by the CARC (CARC, 2015) represent the problem formulation analyses for 
the weight-of-evidence evaluation for carcinogenic potential.  A summary of the US exposure 
profile is provided in Section 1.4 to provide context for interpreting the various lines of evidence. 

One of the key components of the agency’s framework is the use of the MOA framework/AOP 
concept (Figure 1.1) as a tool for organizing and integrating information from different sources 
to inform the causal nature of links observed in both experimental and observational studies.  
Specifically, the modified Bradford Hill Criteria (Hill, 1965) are used to evaluate strength, 
consistency, dose response, temporal concordance and biological plausibility of multiple lines of 
evidence in a weight-of-evidence analysis. 

4 https://www3.epa.gov/pesticides/EPA-HQ-OPP-2008-0316-DRAFT-0075.pdf
	
5 Chlorpyrifos Revised Human Health Risk Assessment for Registration Review; 29-DEC-2014; D424485. 

U.S. EPA 2010 SAP Background White Paper – Re-evaluation of Human Health Effects of Atrazine: Review of 
Experimental Animal and In Vitro Studies and Drinking Water Monitoring Frequency. EPA-HQ-OPP-2010-0125. 
U.S. EPA 2011 SAP Issue Paper – Re-evaluation of Human Health Effects of Atrazine: Review of Cancer 
Epidemiology, Non-cancer Experimental Animal and In Vitro Studies and Drinking Water Monitoring Frequency. 
EPA-HQ-OPP-2011-0399. 
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Figure 1.1.  Source to outcome pathway (adapted from NRC, 2007). 

1.4 Summary of the Exposure Profile in the United States
	

All pesticide products provide critical information about how to safely and legally handle and 
use pesticide products.  Pesticide labels are legally enforceable and all carry the statement “it is a 
violation of Federal law to use this product in a manner inconsistent with its labeling.”  In other 
words, the label is law. As a result, a key function of the pesticide product label is to manage the 
potential risk from pesticides. 

Labeled uses of glyphosate include over 100 terrestrial food crops as well as other non-
agricultural sites, such as greenhouses, aquatic areas, and residential areas.  It is also registered 
for use on glyphosate-resistant (transgenic) crop varieties such as corn, soybean, canola, cotton, 
sugar beets, and wheat.  Registered tolerances in the United States include residues of the parent 
compound glyphosate and N-acetyl-glyphosate, a metabolite found in/on glyphosate-tolerant 
crops6. 

Dietary (food and water) exposures are anticipated from applications to crops.  Since there are 
registered uses of glyphosate that may be used in residential settings, residential handlers may be 
exposed to glyphosate during applications.  Exposures may also occur from entering non-
occupational areas that have been previously treated with glyphosate.  Occupational/commercial 
workers may be exposed to glyphosate while handling the pesticide prior to application (mixing 
and/or loading), during application, or when entering treated sites.  The agency considers all of 
the anticipated exposure pathways as part of their evaluation for human health. 

Oral exposure is considered the primary route of concern for glyphosate.  Oral absorption has 
been shown to be relatively low for glyphosate (~30% of administered doses) with negligible 
accumulation in tissues and rapid excretion (primarily unchanged parent) via the urine.  Due to 
its low vapor pressure, inhalation exposure to glyphosate is expected to be minimal.  Dermal 
penetration has also been shown to be relatively low for human skin (<1%) indicating dermal 
exposure will only contribute slightly to a systemic biological dose.  Furthermore, in route-

6 All currently registered tolerances for residues of glyphosate can be found in the Code of Federal Regulations (40 
CFR §180.364). 
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specific inhalation and dermal toxicity studies, no adverse effects were observed.  This all 
suggests that there is low potential for a sustainable biological dose following glyphosate 
exposure. 

In residential/non-occupational settings, children 1-2 years old are considered the most highly 
exposed subpopulation with oral exposures from dietary (food and water) ingestion and 
incidental oral ingestion (e.g., hand-to-mouth activities) in treated areas.  There is also potential 
for dermal exposures in previously treated areas.  Using OPP’s standard exposure assessment 
methodologies which are based on peer-reviewed and validated exposure data and models7, a 
high-end estimate of combined exposure for children 1-2 years old is 0.47 mg/kg/day (see 
Appendix E). 

At the time of initial registration (1974), total use of glyphosate in the United States was 
approximately 1.4 million pounds (Benbrook, 2016).  In 1995, total use of glyphosate increased 
to approximately 40 million pounds with agriculture accounting for 70% of use.  With the 
introduction of transgenic crop varieties in the United States circa 1996, (such as soybean, 
cotton, and corn) use of glyphosate increased dramatically (Green and Owen, 2011), and in 2000 
the total use of glyphosate in the United States was approximately 98.5 million pounds.  By 
2014, total annual use of glyphosate was approximately 280-290 million pounds (based on 
Benbrook, 2016 and industry proprietary data accessible to EPA) with agriculture accounting for 
90% of use. Although glyphosate use has continuously increased up to 2012, the stabilization of 
glyphosate usage in recent years is due to the increase in a number of glyphosate-resistant weed 
species, starting with rigid ryegrass identified in California in 1998 and currently totaling 16 
different weed species in the United States as of March 2016.  Figure 1.2 below provides a visual 
representation of the increased agricultural use of glyphosate in the United States using 
proprietary market research data from 1987-2014. 

The increased use of glyphosate may be partly attributed to an increase in the number of farmers 
using glyphosate; however, it is more likely that individuals already using glyphosate increased 
their use and subsequent exposure.  With the introduction of transgenic crop varieties, glyphosate 
use shifted from pre-emergent to a combination of pre- and post-emergent applications.  
Additionally, application rates increased in some instances and more applications were allowed 
per year (2-3 times/year).  Maps from the United States Geological Survey (USGS) displaying 
glyphosate use in the United States indicate that although use has drastically increased since 
1994, areas treated with glyphosate for agricultural purposes appear to be approximately the 
same over time (Figures 1.3-1.4).  The introduction of transgenic crops in some cases led to a 
shift in crops grown on individual farms, such that more acreage within the farm would be 
dedicated to growing the glyphosate-tolerant crops replacing other crops.  In addition, during the 
2000s there was also an increase in growing corn for ethanol production, which could also have 
resulted in increased acreage dedicated glyphosate-tolerant corn.   

7 Available: http://www2.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-
residential-pesticide 
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Figure 1.2. Glyphosate agricultural usage (pounds applied annually) from 1987- 2014. Boxes indicate years when 
glyphosate-resistant crops were introduced.  Source: Proprietary Market Research Data (1987 – 2014). 

Figure 1.3. Map of estimated agricultural use for glyphosate in 1994 from USGS 
(http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=1994&map=GLYPHOSATE&hilo=H) 
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Figure 1.4. Map of estimated agricultural use for glyphosate in 2014 from USGS 
(http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=2014&map=GLYPHOSATE&hilo=H) 

The potential exposure to occupational handlers is dependent on the formulation, specific task 
(mixer, loader, and/or applicator), rate of application, and acreage treated.  Using HED’s 
standard occupational exposure assessment methodologies which are based on peer-reviewed 
and validated exposure data and models8, mixer/loaders result in the highest potential exposure 
estimates.  Assuming no personal protective equipment (PPE), exposure estimates for 
mixer/loaders range from 0.03-7 mg/kg/day using the maximum application rate for high acreage 
agricultural crops (6 lb ai/acre)9. For applicators, exposure would be lower with estimates 
ranging from 0.02-0.03 mg/kg/day using the same application rate and acreage. 

The maximum potential exposures from currently registered uses of glyphosate in residential and 
occupational settings in the United States are used in the current evaluation to aid in the 
determination of whether findings in laboratory studies are relevant for human health risk 
assessment.  In Sections 4.0 and 5.0, descriptions are provided for animal carcinogenicity and 
genotoxicity studies, respectively.  Results from these studies, particularly those administering 
high doses, are put into context with the human exposure potential in the United States.   

8 Available: https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-
exposure-data 
9 Based on use information provided by the Joint Glyphosate Task Force for the following end-use products: EPA 
Registration Nos.: 100-1182, 228-713, 524-343, 524-475, 524-537, 524-549, 524-579, 4787-23, and 62719-556. 
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1.5 Organization of this Document 

In this analysis of the human carcinogenic potential of the active ingredient glyphosate, the 
agency has performed a comprehensive analysis of available data from submitted guideline 
studies and the open literature. This includes epidemiological, animal carcinogenicity, and 
genotoxicity studies. Consistent with the framework described in Section 1.3, the agency has 
evaluated these multiple lines of evidence and conducted a weight-of-evidence analysis.  
Although there are studies available on glyphosate-based pesticide formulations, the agency is 
soliciting advice from the FIFRA SAP on this evaluation of human carcinogenic potential for the 
active ingredient glyphosate only at this time.  The remainder of this document is organized by 
the following: 

	 Section 2.0 Systematic Review & Data Collection Methods provides a description of 
methods used to compile all relevant studies used in the current evaluation.  

	 Section 3.0 Data Evaluation of Epidemiology describes the available epidemiological 
studies, evaluates relevant studies for study quality, and discusses reported effect 
estimates. 

 Section 4.0 Data Evaluation of Animal Carcinogenicity Studies provides a description 
and evaluation of the available animal carcinogenicity studies for glyphosate.   

 Section 5.0 Data Evaluation of Genetic Toxicity summarizes and discusses the various 
genotoxicity assays that have been tested with glyphosate. 

	 Section 6.0 Data Integration & Weight of Evidence Analysis Across Multiple Lines of 
Evidence integrates available data discussed in Sections 3.0-5.0 to consider concepts, 
such as strength, consistency, dose response, temporal concordance and biological 
plausibility in a weight-of-evidence analysis.  This section also provides discussion of the 
data in the context of cancer descriptors provided in the 2005 Guidelines for Carcinogen 
Risk Assessment. 

	 Section 7.0 Collaborative Research Plan for Glyphosate and Glyphosate Formulations 
provides a discussion of planned research that is intended to evaluate the role of 
glyphosate in product formulations and the differences in formulation toxicity.  

2.0 Systematic Review & Data Collection 

In recent years, the National Academy of Sciences National Research Council (NRC) has 
encouraged the agency to move towards systematic review processes to enhance the transparency 
of scientific literature reviews that support chemical-specific risk assessments to inform 
regulatory decision making (NRC, 2011).  The NRC defines systematic review as “a scientific 
investigation that focuses on a specific question and uses explicit, pre-specified scientific 
methods to identify, select, assess, and summarize the findings of similar but separate studies" 
(NRC, 2014). Consistent with NRC’s recommendations, EPA’s Office of Chemical Safety and 
Pollution Prevention (OCSPP) is currently developing systematic review policies and 
procedures. In short, OCSPP employs “fit for purpose” systematic reviews that rely on standard 
methods for collecting, evaluating, and integrating the scientific data supporting the agency’s 
decisions. The concept of fit for purpose implies that a particular activity or method is suitable 
for its intended use.  Inherent in this definition is the concept that one size does not fit all 
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situations and thus flexibility is allowed.  However, it is notable that with flexibility comes the 
importance of transparency of documented processes; including the importance of transparency 
and clarity in approaches to data collection, evaluation, and integration.  These are described 
throughout the document with data collection in Sections 2.1.1-2.1.2, evaluation in Sections 3-5, 
and integration in Section 6. 

As a result, more recent evaluations are starting to reflect this progression in the agency’s 
process. Similar to the framework for incorporating human epidemiologic and incident data, 
systematic review begins with a problem formulation to determine the scope and purpose of the 
search. Studies are considered based on their relevance to answer specific questions and those 
studies deemed relevant are then further considered for their usefulness in risk assessment. 

The agency strives to use high-quality studies when evaluating the hazard potential of pesticidal 
chemicals and considers a broad set of data during this process.  This includes registrant 
generated studies required under FIFRA, as well as peer-reviewed scientific journals and other 
sources, such as other governments and academia.  A wide range of potential adverse effects are 
assessed using acute, subchronic, chronic, and route-specific studies; predominately from studies 
with laboratory animals, in addition to epidemiologic and human incident data.  All studies are 
thoroughly reviewed to ensure appropriate conduct and methodologies are utilized, and that 
sufficient data and details are provided.  In this way, hazards are identified and potential risks 
characterized to ensure that decisions are informed by the best science available. 

2.1 Data Collection: Methods & Sources 

Data were collected by searching the open literature (Section 2.1.1) and other publicly available 
sources (e.g., recent internal reviews, evaluations by other organizations) (Section 2.1.2).  
Internal databases were also searched for submitted studies conducted according to Organization 
for Economic Cooperation and Development (OECD) test guidelines, OCSPP harmonized test 
guidelines, and other pesticide test guidelines (OPP guidelines) (Section 2.1.2).    

It should be noted that glyphosate is primarily manufactured as various salts with cations, such as 
isopropylamine, ammonium, or sodium.  These salts are derivatives of the active substance 
glyphosate and increase the solubility of technical-grade glyphosate acid in water.  All of these 
forms were considered for the current evaluation. 

2.1.1 Open Literature Search 

As part of the evaluation of the human carcinogenic potential of glyphosate, the literature review 
described here uses concepts consistent with fit for purpose systematic review, such as detailed 
tracking of search terms and which literature have been included or excluded.  The primary goal 
of the literature search was to identify relevant and appropriate open literature studies that had 
the potential to inform the agency on the human carcinogenic potential of glyphosate.  Therefore, 
non-mammalian studies were not considered, and several terms were used in the search string in 
an attempt to exclude non-mammalian studies. 
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To obtain literature studies, OPP worked with EPA librarians to conduct searches in PubMed, 
Web of Science, and Science Direct.  A search was conducted on May 6, 2016 in PubMed and 
Web of Science using the following search string to yield 141 and 225 results, respectively: 

((glyphosate OR "1071-83-6" OR roundup OR "N-(Phosphonomethyl)glycine") AND 
(aneuploid* OR chromosom* OR clastogenic* OR "DNA damag*" OR "DNA adduct*" OR 
genome* OR genotoxic* OR micronucle* OR cancer* OR carcinogen* OR oncogenic* OR 
mutagen* OR cytotoxic* OR tumor* OR tumour* OR malignanc* OR neoplasm* OR *oma)) 
NOT (fish* OR frog* OR tadpole* OR insect* OR eco* OR amphibian* OR reptil* OR 
invertebrate* OR fly OR flies OR aquatic OR bird* OR aqueous OR water OR yeast* OR worm* 
OR earthworm* OR bacteria* OR lichen OR resist* OR "herbicide resist") 

Due to differences with using Science Direct, the search string was slightly changed.  This search 
was also conducted on May 6, 2016 and yielded 459 results: 

((glyphosate OR "1071-83-6" OR roundup OR "N-(Phosphonomethyl)glycine") AND 
(aneuploid* OR chromosom* OR clastogenic* OR (DNA pre/2 (damag* OR adduct*)) OR 
genome* OR genotoxic* OR micronucle* OR cancer* OR carcinogen* OR oncogenic* OR 
mutagen* OR cytotoxic* OR tumor* OR tumour* OR malignanc* OR neoplasm* OR *oma)) 
AND NOT (eco* OR fish* OR frog* OR tadpole* OR invertebrate* OR bird* OR insect* OR fly 
OR flies OR amphibian* OR reptil* OR yeast* OR aquatic OR aqueous OR water OR worm* 
OR earthworm* OR bacteria* OR lichen OR resist* OR "herbicide resist”) 

After cross-referencing the results obtained from the three open literature searches for duplicates, 
a total of 735 individual articles were obtained (Appendix A) and one additional study (Alvarez-
Moya et al., 2014) not identified in the search was added to this list for a total of 736 individual 
articles. Three staff members independently evaluated all of the studies and came to consensus 
on which studies would be considered relevant to the issue of concern (i.e., human carcinogenic 
potential of glyphosate). Many of the articles were not considered to be within the scope of the 
search or not considered relevant in general (657 articles).  Additionally, 27 articles were not 
appropriate due to the type of article (i.e., correspondence, abstract only, not available in English, 
retraction). Of the 52 relevant articles, 42 were used in the current evaluation (31 genotoxicity, 9 
epidemiological, and 2 animal carcinogenicity).  Three articles also reported on the potential of 
glyphosate and its metabolites to be developed into therapeutic drugs for cancer treatment.  The 
remaining 7 articles evaluated effects on glyphosate or glyphosate formulations on cellular 
processes, mostly focusing on epidermal cells, and were not considered informative for the 
current evaluation. 

2.1.2 Studies Submitted to the Agency 

For all pesticides, there are toxicology data requirements that must be submitted to the agency 
for registration. These studies, defined under the 40 CFR Part 158 Toxicology Data 
Requirements, provide information on a wide range of adverse health outcomes, routes of 
exposure, exposure durations, species, and lifestages.  They typically follow OECD, OCSPP, or 
OPP accepted protocols and guidelines, which ease comparisons across studies and chemicals.  
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The toxicological databases for glyphosate10 were reviewed and all relevant animal, 
genotoxicity, and metabolism studies were collected for consideration.   

Several resources were used to ensure all relevant studies were included in the current 
evaluation. The list of studies obtained from the toxicological database and the open literature 
search were cross-referenced with recent internal reviews (CARC, 2015; S. Recore et al., 2014). 
This list was also cross-referenced with review articles from the open literature [Chang and 
Delzell (2016), Greim et al. (2015), Kier and Kirkland (2013), Kier (2015), Mink et al. (2012), 
Schinasi and Leon (2014), and Williams et al. (2000)]11. EPA requested studies from registrants 
that were not previously available to the EPA.  As a result, numerous studies were subsequently 
submitted to the agency.  Study reports for one animal carcinogenicity study and 17 genotoxicity 
studies were not available to the agency and have been noted in the relevant sections below.  For 
these studies, data and study summaries provided in Greim et al. (2015) and Kier and Kirkland 
(2013) were relied upon for the current evaluation. 

2.2 Evaluation of Relevant Studies 

Studies submitted to the agency are evaluating based on OECD, OCSPP, or OPP test guideline 
requirements to determine whether studies are acceptable for use in risk assessment.  In the 
current evaluation, animal carcinogenicity, genotoxicity, and metabolism studies located in the 
internal databases with access to full study reports were evaluated in this manner.  Those 
classified as unacceptable were noted and subsequently excluded from the current evaluation. 

In order to evaluate open literature studies, criteria described in the OPP guidance for 
considering and using open literature toxicity studies to support human health risk assessment 
was utilized (U.S. EPA, 2012). This guidance assists OPP scientists in their judgement of the 
scientific quality of open literature publications.  More specifically, the document discusses how 
to screen open literature studies for journal articles/publications that are relevant to risk 
assessment, how to review potentially useful journal articles/publications and categorize them as 
to their usefulness in risk assessment, and how the studies may be used in the risk assessment.  
As with submitted studies, those deemed unacceptable were noted and subsequently excluded 
from the current evaluation. 

10 Glyphosate pesticide chemical (PC) codes: 103601, 103603, 103604, 103605, 103607, 103608, 103613, 128501, 

and 417300. 

11 All review articles, except Schinasi and Leon (2014), were funded and/or linked to Monsanto Co. or other 

registrants.
	

Page 22 of 216
	



 

 
 

 

 

 

  

 

 

3.0 Data Evaluation of Epidemiology 

3.1 Introduction 

Epidemiological studies are valuable for risk assessment since they may provide direct evidence 
on whether human exposure to a chemical may cause cancer.  Studies of high quality and 
adequate statistical power are preferable and remove the need to account for extrapolation from 
animals to humans or extrapolation from high to low doses.  Epidemiological studies can also be 
integrated with experimental evidence when determining or clarifying the carcinogenic potential 
of a chemical for risk assessment.  The key considerations in evaluating epidemiologic studies 
are study design, exposure assessment, outcome assessment, confounding control, statistical 
analyses, and risk of other bias. 

OPP routinely evaluates the available epidemiological literature.  As part of Registration Review 
of glyphosate, an evaluation was initially conducted in 2014 (S. Recore et al., 2014) and 
subsequently another evaluation was performed in 2015 (CARC, 2015).  The 2015 evaluation 
began with the epidemiological studies previously identified in the 2014 evaluation and included 
three additional studies that were not included in the 2014 evaluation.  These studies were 
identified in review articles, included in the evaluation by IARC (2015), or were published since 
the 2014 OPP evaluation. Both the 2014 and 2015 OPP evaluations considered the design and 
overall quality of the epidemiological studies; however, formal study quality evaluations and 
rankings were not conducted. In the current review, all of the studies in the 2015 report, as well 
as additional epidemiological articles identified from a comprehensive search and cross-
referencing with available resources as described under Section 2.0, were considered in the 
current evaluation. The following sections provide a description of how epidemiological studies 
were evaluated for study quality and subsequent overall rankings, a summary of relevant studies, 
and a discussion of the overall results. 

3.2 Considerations for Study Quality Evaluation and Scope of Assessment 

This section summarizes how specific study characteristics were factored into the determination 
of a study’s overall quality category.  It should be noted that these study quality considerations 
are specific to the issue of concern (i.e., carcinogenic potential of glyphosate).  These 
considerations are considered ‘fit-for-purpose’ under this context and could differ in another 
regulatory or scientific context.  Although the basic concepts apply broadly, the study quality 
considerations are tailored specifically to studies investigating the association between 
glyphosate exposure and cancer outcomes.  As with all research studies, the design elements of 
an epidemiological study have potential impacts on study quality and relevance to the research 
question under investigation. Each study was, therefore, judged to be of high, moderate, or low 
quality in each of the following six domains affecting study quality: study design, exposure 
assessment, outcome assessment, confounder control, statistical analysis, and susceptibility to 
bias (See Section 3.2.1 and Table 3.1 for general considerations under each domain).  A similar 
approach was recently used by OPP for the evaluation of epidemiological studies for 
organophosphate pesticides (A. Lowit et al., 2015). 
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Primary literature and associated meta-analyses evaluating the association between glyphosate 
exposure and a cancer outcome were the focus of this analysis. Reviews were only used to 
identify individual studies that should be considered for study evaluation. Commentaries, 
correspondence, and letters to the editor without original data were excluded.  Of the relevant 
studies identified, studies with the most complete analyses utilizing the greatest number of cases 
and controls (e.g., pooled case-control studies) were evaluated for ranking (see Appendix B for 
visual representation of these studies).  If studies did not collect exposure information on 
glyphosate from individual subjects, did not assess an outcome (e.g., biomonitoring studies), 
and/or did not provide a quantitative measure of an association between glyphosate and a cancer 
outcome, then these studies were assigned a low quality ranking and were not further evaluated 
in detail (see Figure 3.1).  A similar process was used by JMPR for their identification of 
epidemiological studies for evaluating the carcinogenic potential of glyphosate and two other 
pesticides (JMPR, 2016). 

Figure 3.1.  Study evaluation process for epidemiological studies. 

3.2.1 Study Designs 

In judging an individual study’s contribution to the strength of evidence in the epidemiologic 
literature base, the following general hierarchy of observational study designs was considered 
(from most to least preferred):  prospective cohort study (including nested case-control studies), 
case-control study, and cross-sectional study. It is important to note, however, that this hierarchy 
of study designs reflects the potential for the collection of high quality information (related to 
exposure, outcome, confounders, and effect modifiers) and potential for efficient and valid 
estimation of the true association.  Thus, in deliberating on quality, care has been taken to 
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consider the circumstances and particulars of each individual study to consider whether the study 
was well conducted independent of the type of study design.   

The study designs used in the epidemiological literature reviewed were analytical and descriptive 
studies. Cohort and case-control study designs are analytical studies used to evaluate relative 
incidence of health and disease outcomes by exposure status.  Cross-sectional and ecological 
studies are generally considered descriptive or hypothesis-generating study designs; however, 
they can also be used to test hypotheses regarding prevalence of health outcomes and, under 
certain conditions, incidence as well. 

Table 3.1. Epidemiological Study Quality Considerationsa. 
Parameter High Score Moderate Score Low Score 

Study Design Cohort Case-control Cross-sectional/Ecological 

Exposure Assessment 

Questionnaire and/or 
interview answered by 
subjects for chemical-
specific exposure 

Questionnaire and/or 
interview for chemical-
specific exposure answered 
by subjects or proxy 
individuals 

Low-quality questionnaire 
and/or interview; information 
collected for groups of 
chemicals rather than 
chemical-specific; no 
chemical-specific exposure 
information collected; 
ever/never use of pesticides 
in general evaluated 

Outcome Assessment 

State or National registries, 
physicians, and/or special 
surveillance programs with 
cases verified by 
histopathological evaluation 
for tumors; appropriate 
consideration of prevalent vs. 
incident cases; analysis by 
valid method specific for 
biomarkers 

State or National registries, 
physicians, and/or special 
surveillance programs 
without histopathological 
verification for tumors; 
analysis by assays that are 
less specific for biomarkers 
of interest 

No outcome evaluated; 
unclear/no consideration for 
whether prevalent or incident 
cases are appropriate; 
biomarker methods not 
validated 

Confounder Control 

Good control for important 
confounders related to 
cancer, standard 
confounders, and known 
confounders for glyphosate 
and cancer outcomes (e.g., 
exposure to multiple 
pesticides) through study 
design or analytic control 
with well measured co-
exposures (i.e., cumulative 
exposure) 

Moderately good control 
for confounders related to 
cancer; standard variables 
accounted for and; attempt 
to control for known 
confounders via a less 
efficient measure of co-
exposure (e.g., ever/never 
use) 

No adjustments for 
confounders 

Statistical Analyses 

Appropriate to study 
question and design, 
supported by relatively 
adequate sample size, 
maximal use of data, 
reported well  

Acceptable methods, 
lower/questionable study 
power or sample size  

Minimal attention to 
statistical analyses, sample 
size evidently low, 
comparison not performed or 
described clearly 
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Table 3.1. Epidemiological Study Quality Considerationsa. 
Parameter High Score Moderate Score Low Score 

Risk of (Other) Bias 

Major sources of other 
potential biases not likely 
present, present but analyzed, 
unlikely to influence 
magnitude and direction of 
effect estimate, no/low 
potential of selection bias 

Other sources of bias 
present, acknowledged but 
not addressed in study, 
may influence magnitude 
but not direction of 
estimate, evidence of 
potential selection bias 
with low impact on effect 
estimate 

Major study biases present, 
unacknowledged or 
unaddressed in study, cannot 
exclude other explanation for 
study findings, evidence of 
selection bias with high 
potential to impact effect 
estimate 

a Overall study quality ranking based on comprehensive assessment across the parameters. 

3.2.1.1 Analytical Studies 

(1) Cohort Study 

In a typical cohort study, such as the AHS, individuals are classified according to exposure status 
(i.e., presence, absence, or magnitude of exposure) and then followed over time to quantify and 
compare the development (i.e., incidence) of the health outcome of interest by exposure group.  
Conceptually, the non-exposed comparison group in a cohort study provides an estimate of the 
incidence of the outcome among the exposed, had they, counter-to-fact, not been exposed.  Apart 
from chance variations, a valid cohort study comparing exposed individuals to non-exposed 
individuals provides an estimate of the relative risk (or rate) of the disease associated with 
exposure. Ideally, the exposed and non-exposed groups are exchangeable, in the sense that 
switching the exposed to non-exposed, and non-exposed to exposed would yield the same 
measure of association (e.g., relative risk).  If this were the case then, apart from chance, a cohort 
study would yield a measure of association equivalent to that produced in a corresponding 
(intervention) study where exposure status was randomly assigned.  

The chief advantage of the cohort study design is that it affords the investigator the opportunity 
to avoid and/or adjust for potential biases (i.e., selection bias, information bias, and 
confounding); however, these biases may also be avoided in other well-designed study designs, 
such as a case-control study. Cohort studies also allow for discernment of the chronological 
relationship between exposure and outcome, and can be particularly efficient for studying 
uncommon exposures. The primary disadvantage of the cohort study design is logistical 
inefficiency with respect to the necessary time, expense, and other resources needed to conduct 
them.  Cohort studies are particularly inefficient for evaluating associations with rare outcomes 
and diseases with long induction or latency periods.  Case-control studies that are nested within a 
cohort study (nested case-control studies) share the attributes of the cohort study and may be 
more efficient. However, when follow-up throughout the study period is incomplete, the 
potential for selection bias is increased, especially if follow-up rates are related to exposure 
status. 

Two sub-categories of cohort studies – prospective and retrospective – are often applied to 
distinguish between studies in which the health outcome has occurred (retrospective study), or 
has not occurred (prospective study) at the time the investigators initiate the study.  This 
distinction is important primarily as it pertains to the potential differences in the quality (e.g., 
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completeness, accuracy, and precision) of information that can be ascertained by the 
investigators, and also as it relates to potential sources of bias.  Although not always true, the 
prospective study design is considered the preferable of the two, as investigators can potentially 
have more choices in determining how exposure, outcome, and covariate information is 
collected. In a retrospective study conducted to evaluate the same hypothesis, by contrast, the 
investigators would have to rely on exposure information based on self-reporting or historical 
records. Such reporting is subject to (human) errors in recall, however when such errors are 
uncorrelated with disease state, there can be a bias towards the null due to random exposure 
measurement error (information bias) and only when such errors are correlated with the disease 
state can there be bias away from the null.   

 (2) Case-Control Study 

In a typical case-control study, individuals are classified according to their outcome status (i.e., 
cases who have developed the outcome of interest, and controls who represent the population 
from which the cases arise).  The relative odds of exposure are then compared between cases and 
controls. The primary advantage of case-control studies is that they are logistically efficient 
relative to cohort studies, often being conducted at a fraction of the cost and in a fraction of the 
time as a corresponding cohort study.  Case-control studies can be used to examine associations 
between multiple exposures and a given health outcome.  They are particularly efficient for 
evaluating rare outcomes, but are inefficient for studying uncommon exposures.  An important 
point to evaluate in each case-control study is the potential for selection bias, which arises if the 
exposure distribution among the control subjects is not representative of the exposure 
distribution among the population that gave rise to the cases. When participation rates between 
cases and controls are low or distinctly imbalanced, the potential for selection bias is increased, 
especially if participation rates are related to exposure status.  Case-control studies that rely on 
self-reported exposure measures are also potentially susceptible to information bias which could 
result in bias towards the null or away from the null. 

3.2.1.2 Descriptive Studies 

Cross-sectional studies are used to evaluate associations between exposure and outcome 
prevalence in a population at a single point in (or period of) time. The primary advantage of a 
cross-sectional study is logistical efficiency.  They are relatively quick and inexpensive to 
conduct, as a long period of follow-up is not required, and exposure and outcome assessments 
occur simultaneously.  Cross-sectional studies have three primary potential disadvantages: 1) 
potential difficulty in discerning the temporal relationships (i.e., whether the exposure precedes 
the outcome); 2) estimating outcome prevalence rather than incidence of the outcome; and 3) the 
possible overrepresentation of cases of the outcome with long duration relative to the average in 
the population, and often with a better prognosis. 

Ecological studies are used to evaluate associations between exposures and outcomes using 
population-level rather than individual-level data.  The primary advantages of ecological studies 
are related to logistical efficiency, as they often rely on pre-existing data sources and require no 
individual-level exposure, outcome, or covariate assessments.  The primary weakness of the 
ecologic study is the potential for confounding and resultant inappropriate extrapolation of 
associations observed on the aggregate-level to associations on an individual level.  The 
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discrepancy that associations observed at the population level are not observed at the individual 
level is referred to as the ecological fallacy.  Semi-ecological studies are less susceptible to the 
ecological fallacy due to incorporation of individual-level data on outcomes and/or confounders.  
The quality of these studies depends on the ability of the group exposure data to represent 
individual exposure and the research question of interest. 

3.2.2 Exposure Measures 

As described in Section 3.2 and Figure 3.1, studies assigned a low quality ranking based on an 
initial evaluation were not further evaluated in detail.  In all of the studies included in the 
analysis that were reviewed and ranked for study quality, exposure information was collected 
from subjects and/or proxy individuals via questionnaires and/or interviews.  These exposure 
assessments typically include questions to determine the amount of direct pesticide use or to 
collect information on behaviors and conditions associated with pesticide use (e.g., occupation, 
tasks). This type of reporting likely misclassifies actual pesticide exposure.  If conducted as part 
of a prospective exposure assessment, these errors are likely to be non-differential with respect to 
the outcome(s) of interest.  In a retrospective assessment, the subject or proxy has knowledge of 
the outcome; therefore, these errors may be differential or non-differential.  Studies that 
exclusively used subjects rather than including proxy individuals were considered more reliable 
and given a higher weight given that the subjects would have a more accurate recollection of 
their own exposure. 

3.2.3 Outcome Measures 

All of the studies evaluated in detail, except one, utilized state or national cancer registries, 
physicians, and/or special surveillance programs to determine outcome status (i.e., subjects with 
or without a cancer of interest).  In several studies, the cases were also verified by 
histopathological evaluation. Overall, outcome measures were relatively consistent across 
studies and these assessments are likely to have minimal errors.  The remaining study evaluated 
in detail (Koureas et al., 2014) assessed oxidative DNA damage rather than a type of cancer.  For 
this evaluation, the oxidation by-product 8-hydroxydeoxyguanosine (8-OHdG) was measured by 
enzyme immunoassay.  This type of assay generally exhibits low specificity.  More sensitive 
quantitative methods are available to analyze genomic DNA for 8-OHdG by high-performance 
liquid chromatography (HPLC) with electrochemical detection, gas chromatography-mass 
spectrometry (GC-MS), and HPLC tandem mass spectrometry.  Consideration of incident or 
prevalent cases should also be carried out.  By using only incident cases, there is greater 
confidence that exposures occurred prior to the development of the outcomes.  Inclusion of 
prevalent cases can lead to an over-representation of cases with a long course of disease. 

3.2.4 Confounding 

The degree to which confounders were controlled varied across studies.  Some studies adjusted 
for particular medical variables, while others did not.  Some standard variables, such as age, 
geographical location, and sex, were either adjusted for analytically or by matching in case-
control studies. Several studies collected information on potential confounders; however, not all 
of these variables were evaluated or results of the evaluation were not reported.  The direction 
and magnitude for confounders are, in general, difficult to determine because they are dependent 
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upon the relationship of each confounding factor with glyphosate and the cancer under 
investigation. Several studies considered the potential for confounding from co-exposure to 
other pesticides; however, only a few reported effect estimates between glyphosate exposure and 
cancer risk adjusted for the use of other pesticides.  Given most people in the epidemiological 
studies who use pesticides occupationally will be exposed to multiple pesticides and, in some 
instances, those other pesticides were observed to be risk factors for the same cancer, this is a 
particularly important concern to address in either the study design or in the statistical analyses.  
Across numerous studies, co-exposures to other pesticides was found to be positively correlated 
with exposure to glyphosate and exposure to those other pesticides appear to increase the risk of 
some cancers.  As a result, the direction of confounding would be to inflate any true effect of 
glyphosate in the absence of statistical control.  This underlines the importance of adjusting for 
co-exposures to other pesticides. 

For NHL, other potential confounders, such as exposure to diesel exhaust fumes, solvents, 
ultraviolet radiation, livestock, and viruses, have been identified.  Some of these are more 
plausible than others. For example, occupational exposure to diesel exhaust fumes (e.g., 
McDuffie et al., 2002; Karunanayake et al. 2008; Baris et al. 2001; Maizlish et al. 1998) and 
solvents (Wang et al., 2009; Kato et al., 2005; Olsson and Brandt, 1988) are considered likely to 
increase the risk of NHL. Agricultural workers are exposed to diesel fumes when using 
agricultural vehicles when applying pesticides, such as glyphosate, and when using heavy 
equipment during mixing, loading, and/or applying pesticides.  Agricultural workers are also 
exposed to solvents. Solvents are often used in pesticide products to aid the delivery of the 
active ingredient and enhance efficacy.  Solvents are also used for cleaning and 
maintenance/repair of agricultural equipment used for mixing, loading, and/or applying 
pesticides. With an association between exposure and outcome of interest, it is reasonable to 
consider diesel exhaust fumes and solvents as probable confounders; however, neither of these 
factors were accounted for in any of the studies evaluated in detail.  There is also evidence that 
ultraviolet (UV) radiation may increase the risk of NHL (Karipidis et al., 2007; Zhang et al., 
2007). As a result, there is a support that UV radiation is also a potential confounder given the 
extended amount of time agricultural workers spend outside performing activities, including 
those associated with pesticide use.  Lastly, contact with farm and other animals has been 
investigated as a suspected risk factor for hematopoietic and lymphoid tumors (McDuffie et al., 
2002). Hypothesized mechanisms to explain this association include viral transmissions, chronic 
antigenic stimulation, and exposure to endotoxins, fungi, and mycotoxins.  None of the 
aforementioned potential confounders were accounted for in the studies evaluated in detail. 

3.2.5 Statistical Analyses 

Statistical analyses that were appropriate to the study question and study design, supported by 
adequate sample size, maximized the use of available data, and were well characterized in the 
report were weighted most highly.  Acceptable statistical methods, questionable study power or 
sample size, and analytical choices that resulted in the loss of information were given moderate 
weight. Reports with only minimal attention paid to the conduct and reporting of the statistical 
analyses were given the lowest weight. 

3.2.6 Risk of Bias 
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The internal validity of the studies reviewed was judged by noting the design strategies and 
analytic methods used in each study to constrain or eliminate selection bias, information bias, 
and confounding. Selection bias can occur when the sampling of the population by the 
investigator yields a study population that is not representative of the exposure and outcome 
distributions in the population sampled.  Put simply, selection bias occurs if selection of the 
study sample yields a different estimate of the measure of association than that which would 
have been obtained had the entire target population been evaluated.  Although there are 
numerous sources of selection bias, there are several mechanisms that may have induced 
selection bias in the studies reviewed: low participation rates of eligible individuals due to non-
responsiveness or refusal (self-selection bias); loss to follow-up (i.e., failure to retain all study 
participants initially enrolled in the study); and, in a case-control study, control selection bias 
arising because the exposure distribution in the control sample does not represent the exposure 
distribution of the study base (i.e., the population that gave rise to the cases or more formally, the 
person-time experience of that population). 

Information bias (also referred to as observation bias) arises when study participants are 
incorrectly categorized with respect to their exposure or outcome status, or when errors arise in 
the measurement of exposure or outcome, in the case of continuously distributed measures.  
Epidemiologists often distinguish between two mechanisms or types of misclassification – those 
that are non-differential (or random) and those that are differential (non-random).  Non-
differential misclassification of exposure (or non-differential exposure measurement error) 
occurs when the probability or magnitude of error in the classification or measurement of 
exposure is independent of the outcome status of the study participants.  Non-differential 
exposure measurement error typically results in a bias towards the null which may obscure any 
true effect of the exposure of interest.  Similarly, non-differential misclassification of outcome 
(or outcome measurement error) occurs when the probability or magnitude of error in the 
assignment of outcome status or level is independent of exposure status.  Non-differential 
outcome measurement error typically does not cause bias but does decrease the precision of 
effect estimates and therein inflates the width of confidence intervals.  In contrast, differential 
exposure misclassification (or measurement error) occurs when the error in the exposure 
assignment is not independent of the outcome status.  The mechanisms that cause non-
differential misclassification in the currently reviewed literature include random errors in 
exposure recall from subjects or proxy respondents.  The mechanisms that could induce 
differential misclassification include recall bias and interviewer/observer bias.  Note that 
mismeasurement of confounders can result in residual confounding of the association of interest, 
even when adjustment for that confounder has been conducted in the analysis. 

Studies in which major sources of potential biases were not likely to be present, studies in which 
potential sources of bias were present, but effectively addressed and analyzed to maximize the 
study validity, and studies in which sources of bias were unlikely to influence the magnitude and 
direction of the effect estimate were given more weight than studies where sources of bias may 
be present, but not addressed in the study.   

3.3 Review of Quality Results 

Each study was judged to be of high, moderate, or low quality in each of the six domains 
affecting study quality, as discussed above and in Table 3.1.  The results of the quality 
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assessment are presented separately for each group below.  The quality rankings presented are 
specific to the current evaluation of the carcinogenic potential of glyphosate.  As noted above 
and in Table 3.2, several studies were not included in the ranking evaluation because they did not 
represent the most complete analysis.  Rather, the subjects were included in a larger analysis 
(e.g., pooled case-control study) to produce a greater number of cases and controls (see 
Appendix B for visual representation of these studies).  For example, Cantor et al. (1992) was 
not individually evaluated for ranking because the data from this study were pooled with data 
from other studies in De Roos et al. (2003), which was included. 

3.3.1 “High” Quality Group 

Three studies were given a high quality ranking: De Roos et al. (2005), Eriksson et al. (2008), 
and Koutros et al. (2013). 

De Roos et al. (2005) was a prospective cohort study that evaluated associations between various 
pesticide exposures, including glyphosate, and cancer incidence for numerous solid and non-
solid tumors in the AHS.  The aim of the AHS is to evaluate the role of agricultural exposures in 
the development of cancer and other diseases in the farming community.  AHS recruited 52,934 
licensed private pesticide applicators along with 32,345 of their spouses between 1993 and 1997.  
In the first two phases of the study, the cohort also included 4,916 commercial pesticide 
applicators from Iowa.  As a prospective analysis of the AHS cohort, information was obtained 
from exposed subjects at enrollment and no proxies were necessary.  Exposure was evaluated as 
ever/never use, cumulative lifetime exposure, and intensity-weighted cumulative exposure.  Due 
to the study design, the potential for many biases were reduced.  Additionally, the study adjusted 
and/or considered numerous factors, including use of other pesticides.  Study participants 
provided detailed pesticide exposure information prior to enrollment in the study and this 
information has been incorporated into the study evaluation by determining tertile cut points and 
calculating effect estimates by comparing to the lowest tertile.  Additional evaluations with 
quartiles and quintiles were performed for cancers with elevated effect estimates in the study and 
for NHL. As noted earlier in this document, an analysis of the AHS cohort was recently 
published (Andreotti et al., 2017) and the findings were considered as part of this evaluation. 

Eriksson et al. (2008) was a population-based case-control study that recruited a consecutive 
series of incident cases of NHL in several regions of Sweden from physicians treating lymphoma 
within specified health service areas.  Cases were verified pathologically and matched to 
randomly selected controls from the national population registry by age, sex and health service 
area. Exposure information was collected from exposed individuals (i.e., no use of proxy 
respondents) using a comprehensive questionnaire including a total work history with in depth 
questions about exposures to pesticides, solvents, and other chemicals.  Interviewers were 
blinded to case/control status.  The study only reported minimal demographic information on 
subjects (age and sex) and a table with subject characteristics (e.g., smoking status, alcohol 
intake, physical activity, education) that could potentially be used to adjust effect estimates was 
not provided. Glyphosate exposure was reported in 29 cases and 18 controls during the study 
period. Multivariate analyses were adjusted for co-exposure to different agents, including 
MCPA, “2,4,5-Y and/or 2,4-D”, mercurial seed dressing, arsenic, creosote, and tar.  An analysis 
for a potential exposure-response relationship was also conducted; however, it was not clear 
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whether this analysis adjusted for co-exposure to other pesticides based on the statistical methods 
description. The number of cases and controls were also not reported for this analysis.   

Koutros et al. (2013) was a prospective cohort study within the AHS that evaluated the 
association between pesticide use and prostate cancer.  Exposure information was collected from 
exposed subjects (no proxies necessary) through the enrollment questionnaires, as well as in a 
follow-up questionnaire administered 5 years after enrollment. This study evaluated the 
association between glyphosate and prostate cancer diagnoses from enrollment (1993-1997) 
through 2007 resulting in a longer follow-up time than many of the other case-control studies 
that utilized AHS subjects. The study used lifetime cumulative exposure and intensity-weighted 
cumulative exposure metrics.  Analyses were also conducted using unlagged exposure and 15-
year lagged exposure, which excluded the most recent 15 years of exposure for both exposure 
metrics.  Although the effect estimate reported for glyphosate in this study was not adjusted for 
co-exposure to other pesticides, additional analyses were not considered necessary since there 
was no association observed. 

3.3.2 “Moderate” Quality Group 

Twenty-one case-control studies were assigned a moderate quality rating (Table 3.2).  In general, 
these studies share many study design characteristics.  Exposure information was collected from 
subjects and/or proxy individuals, the outcome measurement(s) utilized state/national registries 
and surveillance programs, appropriate statistical analyses were performed, some covariates but 
maybe not all relevant covariates were evaluated and/or considered, and risks of bias were 
minimized to some extent.  Sample sizes varied across studies. Case-control studies 
investigating solid tumors included study populations in the United States and Canada.  For non-
solid tumors, study populations were located in the United States, Canada, Sweden, France, 
Germany, Italy, Ireland, Spain, and the Czech Republic.  Although several nested case-control 
studies shared most of the characteristics of the AHS cohort study, these studies were primarily 
given a moderate quality ranking since co-exposure to other pesticides was not accounted for in 
the analyses. 

3.3.3 “Low” Quality Group 

Seven case-control and 27 cross-sectional/ecological studies were assigned a low quality 
ranking. All of these studies, except one case-control study (Cocco et al., 2013) and one 
descriptive study (Koureas et al., 2014), were not subjected to a detailed evaluation because they 
did not report a quantitative measure of an association between glyphosate exposure and a cancer 
outcome, did not collect information on glyphosate exposure from all subjects, and/or did not 
evaluate risk to a cancer outcome (Appendix D).  In many instances, effect estimates were 
reported only for total pesticide exposure.  Additionally, exposure was assumed and glyphosate-
specific exposure information was not collected.  In other studies, the aim of the study was to 
assess exposure methods for epidemiological studies and/or to evaluate the impact of exposure 
misclassification; therefore, there was no evaluation of a cancer outcome.   

It should be noted that some of the studies assigned a low quality ranking in the current 
evaluation were included in the recent evaluation by IARC.  There were a number of descriptive 
studies that evaluated the genotoxicity in human populations; however, these studies did not 
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meet the criteria for inclusion in the ranking as described in Section 3.2 and Figure 3.1.  In most 
instances, these studies reported effect estimates for total pesticide exposure and/or assumed 
glyphosate exposure without collecting glyphosate-specific exposure information.  For case-
control studies, Cocco et al. (2013), Dennis et al. (2010) and Ruder et al. (2004) were included in 
the 2015 IARC evaluation, but were not considered informative in the current evaluation.   

Detailed evaluations were not performed in the current evaluation for Dennis et al. (2010) and 
Ruder et al. (2004) because a quantitative measure of an association between glyphosate and a 
cancer outcome was not reported.  Cocco et al. (2013) received a detailed evaluation and was 
assigned a low quality ranking.  This case-control study, which evaluated lymphoma risk across 
six European countries, was not considered informative due to a combination of numerous 
limitations in the study.  The sample size of the study was low with only four cases and two 
controls exposed to glyphosate. Control ascertainment was not consistent across countries, with 
a mix of hospital- and population-based controls used.  The overall participation rate for 
population-based controls was found to be much lower than the overall participation rates of the 
cases or hospital-based controls.  Lastly, the study was limited to ever/never use of glyphosate 
and did not adjust for confounders, in particular co-exposure to other pesticides.  Although this 
study was included in the IARC evaluation, IARC also stated that the study had very limited 
power to assess the effects of glyphosate on risk of NHL. 

The other study subjected to a detailed evaluation and assigned a low quality ranking was 
Koureas et al. (2014). This cross-sectional study evaluated the association between glyphosate 
exposure and oxidative DNA damage in 80 Greek pesticide sprayers.  Although the study 
reported a non-statistically significant effect estimate for glyphosate, it is limited in its ability to 
contribute to the overall evaluation of the carcinogenic potential of glyphosate.  The effect 
estimate was not adjusted for any standard covariates or potential confounders, including co-
exposure to other pesticides. The sample size of the study was questionable.  There were 80 
subjects, but the number exposed to glyphosate was not reported.  The outcome is measured 
using an immunoassay that is less specific for measuring the biomarker of interest than other 
available analytical methods.  Lastly, the study evaluates primary DNA damage, but does not 
measure the consequence of genetic damage.  An increase in oxidative DNA damage may lead to 
cell death or initiate DNA repair rather than lead to a mutation.   

Due to the limitations in the studies assigned a low quality ranking, they do not provide reliable 
information to evaluate associations between glyphosate exposure and cancer outcomes.  
Therefore, the remaining sections of this document do not further discuss these studies except to 
note when a study is included in meta-analyses. 
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Table 3.2. Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias 
Overall 
Ranking 

Alavanja et al. (2003) This study was not included in the study quality ranking because the data were used in the updated analysis by Koutros et al. (2013). 

Andreotti et al. (2009) 
Nested Case-
control 

Questionnaire answered 
by subjects at study 
enrollment followed by 
take-home questionnaire; 
examined exposure for 
glyphosate as ever/never, 
and intensity-weighted 
cumulative exposure 
days; spouses either self-
administered 
questionnaire (81%) or 
telephone interview 
(19%) 

State cancer registries 
without histopathological 
verification; exclusion of 
subjects with prevalent 
cancer at enrollment; 
follow-up ~ 9 years 

Adjusted for age, 
smoking, and diabetes 
for both exposure 
metrics as well as 
applicator type 
forever/never exposure 
metric 

No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Unconditional 
logistic regression 
to obtain OR and 
95% CI 

Exposure 
misclassification 
particularly for spouses, 
low response rate to take-
home questionnaire 
(40%) but unclear if 
affected cases and 
controls differently, 
insufficient power for 
pesticide exposure 
interactions 

Moderate 

Band et al. (2011) 

Population-based 
case-control 

Males only 

Self-administered 
questionnaire answered 
by subjects or proxies for 
deceased subjects 
requesting work history 
and demographic 
information; use of a job 
exposure matrix to 
estimate exposure to 
pesticides 

Cancer registry with 
histopathological 
verification; excluded 
farmers that worked all 
outside of British 
Columbia; included 
prostate cancer cases 
prior to the PSA era 

Adjustment for alcohol 
consumption, cigarette 
years, education level, 
pipe years, and 
respondent type. 
Marital status and 
ethnicity not 
significant 

No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Conditional logistic 
regression to obtain 
ORs and 95% CIs 

Recall bias, use of proxy 
for deceased, exposure 
misclassification, 
participation rates cited 
from another study, use 
of cancer patients as 
controls (excluding lung 
and unknown cancer) 

Moderate 

Brown et al. (1990) 

Pooled population-
based case-control 

Males only 

In-person interviews 
using standardized 
questionnaire with 
subjects or proxies for 
deceased/incapacitated; 
supplementary 
questionnaire 
administered by 
telephone for Iowa 
subjects to obtain more 

State cancer registry 
(Iowa) and special 
surveillance network 
including hospitals and 
pathology laboratories 
(Minnesota); cases 
ascertained 
retrospectively and 
prospectively (2 years 
after start of study); 

Adjusted for vital 
status, age, state, ever 
used tobacco daily, 
close relative with 
lymphopoietic cancer, 
nonfarming job related 
to risk of leukemia in 
the study, exposure to 
substances related to 
risk in this study 

Unconditional 
logistic models to 
obtain OR and 95% 
CI; questionable 
sample size (15 
cases) 

Recall bias; exposure 
misclassification, use of 
proxy respondents 

Moderate 
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Table 3.2. Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias 
Overall 
Ranking 

detailed information ~26% of cases deceased (benzene, napthalene, 
from those indicating or too ill when identified hair dyes) 
pesticide use and ~15% deceased or 

too ill at time of No adjustment for co-
interview; exposure to other 
histopathological pesticides or other 
verification by potential confounders 
pathologists (e.g., solvents, diesel 

fumes, UV radiation) 

Brown et al. (1993) 

Population-based 
case-control 

Males only 

In person interviews with 
standardized 
questionnaire to obtain 
detailed information on 
farm activities and use of 
pesticides from subjects 
or proxies 

State cancer registry 
(Iowa) ascertained 
retrospectively and 
prospectively (2 years 
after start of study); 
~26% of cases deceased 
or too ill when identified 
and ~15% deceased or 
too ill at time of 
interview; 
histopathological 
verification by 
pathologists 

Adjusted for vital 
status and age; 
smoking and education 
evaluated and not 
found to be significant 

No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Logistic models to 
obtain OR and 95% 
CI; questionable 
sample size (11 
cases) 

Recall bias; exposure 
misclassification, use of 
proxy respondents 

Moderate 

Cantor et al. (1992) This study was not included in the study quality ranking because the data were used in the pooled analysis conducted by De Roos et al. (2003). 

Carreon et al. (2005) This study was not included in the study quality ranking because the data were used in the pooled analysis conducted by Yiin et al. (2012). 

Cocco et al. (2013) 

European multi-
center case-control 

Hospital-based and 
population-based 
(mixed for 2 
countries, only 
hospital-based for 
the rest) 

Trained interviewers 
conducted in person 
interviews using 
structured questionnaire 
answered by subjects; 
those identified as 
agricultural worker on 
questionnaire given 
subsequent questions 
about pesticide use, 
crops, etc. 

Surveillance centers, 
20% of slides from each 
center reviewed by 
pathologist 

Adjustment for age, 
sex, education, and 
center. 

No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Unconditional 
logistic regression 
to obtain ORs and 
95% CIs; Low 
sample size (4 
cases, 2 controls) 

Recall bias, selection 
bias (low response rate 
for population-based 
controls and differed 
from cases), exposure 
misclassification, mix of 
hospital- and population-
based controls,  

Low 

De Roos et al. (2003) 

Population-based 
case-control 

Males only 

Pooled analysis of 

Interviews with subjects 
or proxy for deceased 
subjects. Different 
interview techniques 
across states.  One study 
collected information on 

State cancer registries 
(one state chose a 
random sample, other 
states chose all cases), 
surveillance programs, 
and hospitals without 

Adjustment for age, 
study site, and other 
pesticides. 

First degree relative 
with haematopoietic 

Logistic regression 
and hierarchical 
regression to obtain 
ORs and 95% CIs 

Recall bias, exposure 
misclassification, , use of 
proxy for deceased, , 
varying quality of  
questionnaire/interview 
techniques across studies 

Moderate 
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Table 3.2. Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias 
Overall 
Ranking 

Cantor et al., 1992; pesticide use and then histopathological cancer, education, and 
Hoar et al., 1986; followed-up with verification smoking not found to 
Zahm et al., 1990 questions on selected be important 

specific pesticides, confounders. 
another study had a 
direct question about a No adjustment for 
selected list of specific other potential 
pesticides, and the last confounders (e.g., 
study used an open ended solvents, diesel fumes, 
question without UV radiation) 
prompting for specific 
pesticides 

De Roos et al. (2005) 
Prospective cohort 
(licensed pesticide 
applicators) 

Questionnaire answered 
by subjects at enrollment 
and with subsequent 
take-home questionnaire; 
examined exposure as 
ever/never, cumulative 
lifetime days, and 
intensity-weighted 
cumulative exposure 
days 

State cancer registries 
without histopathological 
verification; follow-up 
~7 years 

Adjustment for state of 
residence, age, 
education, smoking 
history, alcohol 
consumption, family 
history of cancer, use 
of other common 
pesticides 

No adjustment for 
other potential 
confounders (e.g., 
solvents, diesel fumes, 
UV radiation) 

Poisson regression 
to obtain RRs and 
95% CIs 

Major sources of 
potential biases unlikely, 
potential exposure 
misclassification due to 
any changes in exposure 
since enrollment, follow-
up period may be limited  

High 

Engel et al. (2005) 

Nested case-
control 

Females only 

Take-home questionnaire 
from spouses of enrolled 
applicators used to obtain 
farm exposures, general 
health information, and 

reproductive health 
history; Information 

obtained from applicators 
used as measure of 
possible indirect 

exposure to spouses 

State cancer registries 
identifying malignant 
breast cancer; ~5 years 
average follow-up time 

Adjusted for age, race 
and state. 

Evaluated BMI, age at 
menarche, parity, age 
at first birth, 
menopausal status, age 
at menopause, family 
history of breast 
cancer, physical 
activity, smoking, 
alcohol consumption, 
fruit and vegetable 
consumption and 
education but none 

Poisson regression 
to obtain RRs and 
95% CIs 

Exposure 
misclassification, 
exposure to other 
pesticides (however no 
association observed), 
lack of information on 
length of marriage could 
result in overestimating 
exposure based on 
husband 

Moderate 
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Table 3.2. Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias 
Overall 
Ranking 

found to be significant 

No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Eriksson et al. (2008) 
Population-based 
case-control 

Questionnaire answered 
by subjects; follow-up by 
phone if incomplete 
answers; excluded 
exposures that occurred 
during the same calendar 
year and year before 
diagnosis (cases) or 
enrollment (controls); 
minimal demographic 
information reported 

Physicians treating 
lymphoma within 
specified health service 
areas and verified by 
pathologists 

Adjustment for age, 
sex, year of 
diagnosis/enrollment, 
as well as exposure to 
other pesticides in 
multivariate analyses. 
Not stated what 
adjustments were 
made for other 
pesticides in latency 
analyses. 

No adjustment other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Unconditional 
logistic regression 
and multivariate 
analyses to obtain 
ORs and 95% CIs; 
not clear how 
multivariate was 
performed; 
questionable sample 
size (29 cases, 18 
controls); also 
included analysis of 
≤10 vs. >10 years 
exposure 

Recall bias, exposure 
misclassification, lack of 
subject demographics/ 
characteristics (e.g., 
smoking, alcohol 
consumption, race, etc) 

High 

Flower et al. (2004) 
Nested case-
control 

Questionnaire answered 
by applicators at 
enrollment; spouses 
enrolled through a 
questionnaire brought 
home by applicator; 
females (applicators and 
spouses) were asked to 

State cancer registry to 
identify childhood cancer 
cases (diagnosed from 
birth through 19 yrs of 
age) for children of 
parents enrolled; hybrid 

Child’s age at parent’s 
enrollment was 
included in model; 
parental age at child’s 
birth, child’s sex, 
child’s birth weight, 
history of parental 
smoking, paternal 
history of cancer, and 
maternal history of 

Logistic regression 
to obtain OR and 
95% CI; calculated 
standardized 
incidence ratios to 
compare observed 
number of 
childhood cancer 
cases identified to 

Exposure 
misclassification, lack of 
timing data to determine 
if exposure occurred 
prior to conception or 
during pregnancy, 
exposure to other 

Moderate 

complete a questionnaire 
on female and family 
health that collected 
information on children 
born during or after 1975 

prospective/retrospective 
ascertainment; excluded 
female applicators 

miscarriage were 
evaluated but not 
found to be significant 
and not included in 
model 

No adjustment for co-

the expected 
number; 
low/questionable 
sample size (6 
parental cases, 13 
maternal cases) 

pesticides (however no 
association observed and 
lack of power for 
adjustment) 
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Table 3.2. Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias 
Overall 
Ranking 

exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Hardell and Eriksson 
(1999) 

This study was not included in the study quality ranking because the data were used in the pooled analysis conducted by Hardell et al. (2002). 

Hardell et al. (2002) 

Population-based 
case-control 

Males only 

Pooled analysis of 
Hardell and 
Eriksson 1999 and 
Nordstrom et al., 
1998 

Questionnaire answered 
by subjects or proxy for 
deceased subjects to 
obtain complete working 
history and exposure to 
different chemicals; 
follow-up with interview 
for clarification 

Registries with 
histopathological 
verification 

Adjustment for age, 
vital status, and county 
(by matching). 
Exposure to other 
pesticides in 
multivariate analysis. 

No adjustment for 
other potential 
confounders (e.g., 
solvents, diesel fumes, 
UV radiation) 

Conditional logistic 
regression to obtain 
OR and 95% CI 
(univariate and 
multivariate 
analyses). 
Questionable 
sample size (8 
cases/8 controls) 

Recall bias, exposure 
misclassification, use of 
proxy for deceased 

Moderate 

Hohenadel et al. (2011) This study was not included in the study quality ranking because a more complete analysis was conducted by McDuffie et al. (2001). 

Kachuri et al. (2013) 

(extended analysis of 
Pahwa et al. 2012) 

Population-based 
case-control 

Males only 

Questionnaire answered 
by subjects or proxies; 
pesticide use collected 
via detailed telephone 
interview on all 
participants with 10+ 
hours of pesticide use 
during lifetime and 15% 
random sample of those 
who did not; exposure 
based on lifetime 
exposure to glyphosate 

Cancer registries or 
hospitals in 6 Canadian 
provinces with 
histopathological 
verification for 36.55% 
of samples 

Adjustment for age, 
province, selected 
medical conditions, 
family history of 
cancer, use of proxy 
respondent, smoking 
status 

No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Unconditional 
logistic regression 
to obtain OR and 
95% CI; trends 
examined using 
multiple logistic 
regression 

Recall bias, exposure 
misclassification, control 
selection based on three 
different sources 
depending on province of 
residence, low 
participation rates among 
controls, use of proxy 
respondents 

Moderate 

Karunanayake et al. (2012) 

Population-based 
case-control 

Males only 

Questionnaire answered 
by subjects; pesticide use 
collected via detailed 
telephone interview on 
all participants with 10+ 
hours of pesticide use 
during lifetime and 15% 

Cancer registries or 
hospital in 6 Canadian 
provinces with 
histopathological 
verification for 49% of 
samples; difficulty 
recruiting control 

Adjusted for age, 
province of residence, 
and significant 
medical history 
variables 

No adjustment for co-

Conditional logistic 
regression to obtain 
OR and 95% CI 

Recall bias, exposure 
misclassification, control 
selection based on three 
different sources 
depending on province of 
residence, low 
participation rates among 

Moderate 
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Table 3.2. Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias 
Overall 
Ranking 

random sample of those participants for older age exposure to other controls, unable to 
who did not; exposure groups pesticides or other evaluate Epstein-barr 
based on lifetime potential confounders virus exposure 
exposure to glyphosate (e.g., solvents, diesel 

fumes, UV radiation) 

Koureas et al. (2014) Cross-sectional 
Questionnaire answered 
by pesticide sprayers 

Genomic DNA extracted 
from peripheral blood 
samples and oxidation 
by-product 8-
hydroxydeoxyguanosine 
(8-OHdG) was 
determined by enzyme 

No adjustments. In 
univariate, 
occupational exposure, 
sex and alcohol 
consumption were 
statistically significant 

For univariate, chi-
square test used to 
obtain RR and 95% 
CI; 8-OHdG levels 
transformed into 
binary variables 
(categorized as high 
and low using the 
75th percentile cut-
off); unknown 

Recall bias, did not 
control for risk factors 
identified as statistically 
significant for univariate 
analysis, does not 

Low 

immunoassay; more 
specific methods (HPLC, 
GC-MS) are available for 
measurement 

while DAP 
concentrations and 
smoking were not.  

number of exposed 
and unexposed 
cases (questionable 
sample size possible 
given total number 
of subjects is only 
80) 

measure the consequence 
of genetic damage 

Koutros et al. (2013) 
Prospective cohort 

Males only 

Questionnaire answered 
by subjects at study 
enrollment; examined 
exposure as cumulative 
lifetime days and 
intensity-weighted 
cumulative exposure 

State cancer registries 
with histopathological 
verification; total and 
aggressive prostate 
cancers evaluated 

Adjustment for age, 
state, race, smoking, 
fruit servings, family 
history of prostate 
cancer, and leisure 
time physical activity 
in the winter. 

No adjustment for co-
exposure to other 

Poisson regression 
to obtain RRs and 
95% CIs; also 
included unlagged 
vs. lagged analysis 

Exposure 
misclassification  

High 

days pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Landgren et al. (2009) 

Nested case-
controla 

Males only 

Questionnaire answered 
by subjects at enrollment 
in AHS cohort and 
subsequent take-home 
questionnaire to collect 

Venous blood collected 
from antecubital vein and 
analyzed for MGUS; 
same method as used for 
controls group in 

Adjusted for age and 
education level 

Association with other 
pesticides examined 

Logistic regression 
models to obtain 
OR and 95% CI 
comparing to 
population-based 

Exposure 
misclassification, control 
group not from 
geographical area (used 
control group with 

Moderate 
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Table 3.2. Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias 
Overall 
Ranking 

information on 50 Minnesota and not found to be screening study in similar demographics 
pesticides; occupational significant so no Olmsted County, from Minnesota) 
expoures, medical adjustment performed Minnesota; 
histories, and lifestyle questionable sample 
factors updated with 5- No adjustment for size (27 cases; 11 
year follow-up interview; other potential controls) 
subjects with prior confounders (e.g., 
history of solvents, diesel fumes, 
lymphoproliferative UV radiation) 
malignancy excluded  

Lee et al. (2004a) This study was not included in the study quality ranking because the data were used in the pooled analysis conducted by De Roos et al. (2003). 

Lee et al. (2004b) 

Population-based 
case-control 

White males and 
females only 

Subjects or proxies were 
interviewed by 
telephone; those 
living/working on a farm 
asked for detailed history 
of pesticide use and 
farming information 

State cancer registry or 
review of discharge 
diagnosis and pathology 
records at 14 hospitals; 
only newly diagnosed 
cases with confirmed 
adenocarcinoma of 
stomach or esophagus 
retained; controls 
randomly selected from a 

Adjusted for age and 
sex; evaluated BMI, 
smoking, alcohol 
consumption, 
educational level, 
family history of 
stomach or esophageal 
cancer, respondent 
type, dietary intake of 
particular vitamins and 
minerals, protein, and 
carbohydrates 
(included in model if 
changed value of OR 
by more than 10%) 

Unconditional 
logistic regression 
to obtain OR and 
95% CI; 
questionable sample 
size (12 cases for 
stomach; 12 cases 
for esophagus) 

Recall bias, exposure 
misclassification, use of 
proxy respondents, 
control selection 

Moderate 

prior study conducted in 
geographical area No adjustment for co-

exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Lee et al. (2005) 
Population-based 
case-control 

Questionnaire and/or 
interview with subject or 
proxy individuals to 
collect information on 
use of specific pesticides; 
telephone follow-up for 
unclear responses 

Referral by hospitals or 
through state cancer 
registries with 
histopathological 
verification; controls 
selected from a previous 
study 

Adjusted for age and 
respondent type; 
evaluated history of 
head injury, marital 
status, education level, 
alcohol consumption, 
medical history of 
diabetes mellitus, 

Unconditional 
logistic regression 
to obtain OR and 
95% CI 

Recall bias, exposure 
misclassification, large 
number of proxy 
respondents, control 
selection (historical 
control group from 
another cancer 
evaluation, differences in 

Moderate 
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Table 3.2. Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias 
Overall 
Ranking 

dietary intake of α- and exposure time period 
β-carotene, and dietary evaluated, needed to add 
fiber (included in younger controls, 
model if changed value exposure information 
of OR by more than collected for different 
10%) time periods for cases vs. 

controls) 
No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Lee et al. (2007) 
Nested case-
control 

Questionnaire answered 
by subjects at enrollment 
in AHS cohort and 
subsequent take-home 
questionnaire to collect 
information on 50 
pesticides 

State cancer registries 
without histopathological 
verification; follow-up ~ 
7 years 

Adjustment for age, 
smoking, state, total 
days of pesticide 
application 

No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Unconditional 
multivariate logistic 
regression to obtain 
OR and 95% CI 

Exposure 
misclassification, 
limited data on dietary 
factors, NSAID drug use 
and family cancer history 

Moderate 

McDuffie et al., 2001 

Population based 
case-control 

Males only 

Questionnaire answered 
by subjects; pesticide use 
collected via detailed 
telephone interview on 
all participants with 10+ 
hours of pesticide use 
during lifetime and 15% 
random sample of those 
who did not; exposure 
based on lifetime 
exposure to glyphosate 

Cancer registries or 
hospital in 6 Canadian 
provinces with 
histopathological 
verification for 84% of 
samples; ascertainment 
of cases stopped in each 
province once target 
numbers were reached 

Adjustment for age, 
province, and 
significant medical 
variables (including 
history of cancer in 
study participants and 
family history). 

No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Conditional logistic 
regression to obtain 
OR and 95% CI 

Recall bias, exposure 
misclassification, control 
selection based on three 
different sources 
depending on province of 
residence, relatively low 
participation rates 

Moderate 

Nordstrom et al., 1998 This study was not included in the study quality ranking because the data were used in the pooled analysis conducted by Hardell et al. (2002). 

Orsi et al., 2009 
Hospital-based 
case-control 

Data collection in 2 
stages: 1) self-

Hospital catchment area 
with histopathological/ 

Adjustment for age, 
center, and 

Unconditional 
logistic regression 

Recall bias, exposure 
misclassification, 

Moderate 
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Table 3.2. Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias 
Overall 
Ranking 

Males only 
(occupationally 
exposed) 

administered 
questionnaire on 
socioeconomic 
characteristics, family 
medical history, and 
lifelong residential and 
occupational histories 
and more specific 
information for each job 
held for at least 6 
months, and 2) face-to-
face interview with 
trained staff (blinded) 
using standardized 
questionnaire 

cytological verification 

Controls were hospital 
based with no prior 
history of lymphoid 
neoplasms, excluding 
patients with cancer or a 
disease directly related to 
occupation, smoking or 
alcohol abuse (but 
history of any of these 
did not prevent selection 
as a control) 

socioeconomic 
category. Education 
and housing not found 
to impact results. Flu 
immunization, 
previous history of 
mononucleosis, skin 
type, smoking, and 
drinking did not 
change results. 
Evaluated particular 
crops and animal 
husbandry as well.   

No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

to obtain OR and 
95% CI. 
Questionable 
sample size (12 
cases/24 controls) 

hospital-based controls 

Pahwa et al. (2011) 

Population-based 
case-control 

Males only 

Questionnaire answered 
by subjects; pesticide use 
collected via detailed 
telephone interview on 
all participants with 10+ 
hours of pesticide use 
during lifetime and 15% 
random sample of those 
who did not; exposure 
based on lifetime 
exposure to glyphosate 

Cancer registries or 
hospitals in 6 Canadian 
provinces with 
histopathological 
verification for 30% of 
samples 

Adjustment for age 
group, province of 
residence, and 
statistically significant 
medical history 
variables 

No adjustment for co-
exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Conditional logistic 
regression to obtain 
OR and 95% CI; 
trends examined 
using multiple 
logistic regression  

Recall bias, exposure 
misclassification, control 
selection based on three 
different sources 
depending on province of 
residence, low 
participation rates among 
controls 

Moderate 

Pahwa et al. (2012) 

Population-based 
case-control 

Males only 

Questionnaire answered 
by subjects; pesticide use 
collected via detailed 
telephone interview on 
all participants with 10+ 
hours of pesticide use 
during lifetime and 15% 
random sample of those 

Cancer registries or 
hospitals in 6 Canadian 
provinces with 
histopathological 
verification for 36.5% of 
samples 

Adjustment for age 
group, province of 
residence, and 
statistically significant 
medical history 
variables 

No adjustment for co-

Conditional logistic 
regression to obtain 
OR and 95% CI; 
trends examined 
using multiple 
logistic regression  

Recall bias, exposure 
misclassification, control 
selection based on three 
different sources 
depending on province of 
residence, low 
participation rates among 
controls 

Moderate 
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Table 3.2. Summary of Study Design Elements Impacting Study Quality Assignment and Overall Ranking. 

Journal Article Study Design Exposure Assessment Outcome Assessment Confounder Control Statistical Analyses Risk of (Other) Bias 
Overall 
Ranking 

who did not; exposure 
based on lifetime 
exposure to glyphosate 

exposure to other 
pesticides or other 
potential confounders 
(e.g., solvents, diesel 
fumes, UV radiation) 

Yiin et al. (2012) 

Population-based 
case-control 

Pooled analysis of 
men with women 
analyzed in 
Carreon et al. 
(2005) 

Questionnaire and/or 
interview for chemical-
specific exposure 
answered by subjects or 
proxy individuals 

Cases referred by 
physicians or through 
state cancer registries 
with histopathological 
verification; controls 
matched within state, but 
not county of residence 

Adjustment for age, 
education, sex, and , 
sex, and farm 
pesticide exposure 
(yes/no) 

No adjustment for 
other potential 
confounders (e.g., 
solvents, diesel fumes, 
UV radiation) 

Unconditional 
logistic regression 
to obtain ORs and 
95% CIs 

Acknowledge other 
sources of bias. Recall 
bias, exposure 
misclassification, control 
selection (low number of 
deceased controls 
obtained) 

Moderate 

a Mixed methods used in the Landgren et al (2009) study, with cross-sectional study design used to calculate prevalence rates comparing the AHS to a reference population MN.  
Pesticide risk estimates (including glyphosate) calculated using nested case-control approach, comparing AHS exposed/unexposed (ever/never) study participants. 
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3.4 Assessment of Epidemiological Studies for Relevance to Analysis 

Using the criteria summarized in Section 3.2, a total of 63 individual literature studies were 
identified in the literature review and were judged as high, moderate, or low quality.  The data 
from 7 of these studies were used in pooled analyses by other studies; therefore, they were not 
subjected to detailed evaluation. Overall, 3 studies, 19 studies, and 34 studies were assigned 
high, moderate, or low rankings, respectively.  All of the high and moderate quality studies were 
considered relevant to the current evaluation.  Additionally, the findings of a recently published 
analysis of the AHS cohort (Andreotti et al., 2017) have been considered in this evaluation, when 
appropriate. 

The majority of the studies were case-control studies evaluating a wide-range of cancers in the 
United States and Canada. There were several case-control studies from Canada that utilized the 
same study population (Kachuri et al., 2013; Karunanayake et al., 2012; McDuffie et al., 2001; 
Pahwa et al., 2011; Pahwa et al., 2012). In a similar fashion, numerous studies in the United 
States were nested case-control studies, where the AHS cohort served as the source population 
for selecting cases and controls (Andreotti et al., 2009; Engel et al., 2005; Flower et al., 2004; 
Landgren et al., 2009; Lee et al., 2007). In these studies, a subset of the AHS cohort was 
selected based on their outcome status for a particular cancer and exposure information was used 
from the AHS enrollment questionnaire and/or during follow-up interviews.  Nested case-control 
studies allow for testing of hypotheses not anticipated when the cohort was initially assembled.  
In the AHS prospective cohort studies (De Roos et al., 2005; Koutros et al., 2013; Andreotti et 
al., 2017), exposure and demographic information were also obtained from the questionnaires at 
enrollment; however, subjects were enrolled prior to developing cancer outcomes of interest.  
Subjects were then followed from enrollment to a subsequent time point to determine if subjects 
developed cancer outcomes of interest.  As such, all available subjects in the cohort are included 
in the evaluation of whether there was an association between a risk factor (e.g., glyphosate 
exposure) and outcome.   

The moderate studies included a varying degree of control for confounding and biases across 
studies. As moderate studies, they encompass a combination of strengths and limitations.  In 
particular, important factors that impacted the quality assessment for these studies included 
whether there was adjustment for known confounders, identification of control selection issues, 
sample size issues, and length of follow-up.  As noted previously, most people in these 
epidemiological studies used pesticides occupationally and were exposed to multiple pesticides 
over their working lifetime.  Therefore, exposure to other pesticides is a particularly important 
factor to adjust for and studies that made this adjustment were given more weight than those that 
did not. Similarly, control selection issues were noted in a few studies and were given less 
weighting than those without control selection issues.  The issues ranged from concerns using 
hospital-based controls, using different population sources to ascertain controls within the same 
study, and appropriateness of using controls ascertained for another research question.  
Numerous studies were limited by small sample sizes, which results in large confidence intervals 
and reduces the reliability of the results to demonstrate a true association.  Studies demonstrating 
low or questionable sample size were therefore given less weighting.  Lastly, the length of 
follow-up time varied across studies. 
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3.5 Summary of Relevant Epidemiological Studies 

A summary of the relevant studies evaluating the association between glyphosate exposure and 
cancer are discussed below. Results of the studies reporting data on glyphosate exposure and 
solid tumors (non-lymphohematopoietic) at various anatomical sites are presented in Table 3.3.  
Results of the studies reporting data on glyphosate exposure and non-solid tumors 
(lymphohematopoietic) are presented in Table 3.4.  For study details, see Table 3.2 above and 
Appendix C. 

3.5.1 Solid Tumor Cancer Studies 

(1) Cancer at Multiple Sites from the AHS Cohort 

De Roos et al., (2005) evaluated associations between glyphosate exposure and cancer incidence 
of all cancers combined in the AHS cohort study and did not find an association [ever/never use 
relative risk ratio (RR) =1.0 with 95% confidence interval (CI) of 0.90–1.2) when adjusting for 
age, demographic and lifestyle factors, and exposure to other pesticides].  In addition, De Roos et 
al., 2005 evaluated cancer at specific anatomical sites.  Along with several nested case-control 
studies, no statistical evidence of an association with glyphosate was observed at any specific 
anatomical site (Table 3.3).  Specifically, AHS researchers reported no evidence of an 
association between glyphosate use and cancers of the oral cavity (De Roos et al., 2005), colon 
(De Roos et al., 2005; Lee et al., 2007), rectum (De Roos et al., 2005; Lee et al., 2007), lung (De 
Roos et al., 2005), kidney (De Roos et al., 2005), bladder (De Roos et al., 2005), pancreas (De 
Roos et al., 2005; Andreotti et al., 2009), breast (Engel et al., 2005), prostate (De Roos et al., 
2005; Koutros et al., 2013) or melanoma (De Roos et al., 2005). The adjusted RR or odds ratio 
(OR) and 95% CI for these studies are provided in Table 3.3. 

Findings from the recently published analysis of the AHS cohort (Andreotti et al., 2017) with a 
longer follow-up period than De Roos et al. (2005) also did not find associations between 
glyphosate exposure and incidence of all cancers based on intensity-weighted lifetime days of 
glyphosate use. Furthemore, there was no evidence of an association between glyphosate use 
and cancers of the oral cavity, colon, rectum, pancreas, lung, melanoma, prostate, testes, bladder, 
or kidney. Although there was evidence of a significant positive association in one quartile only 
relative to intensity-weighted lifetime days of glyphosate exposure for pancreatic and lung 
cancer, there was no evidence of a significant positive association in any other quartile for either 
cancer type and the exposure-response trends were not statistically significant.  As a result, these 
isolated findings were not considered suggestive of an association.   

(2) Prostate Cancer 

In a Canadian population-based study (Band et al., 2011), researchers reported non-statistically 
significant elevated odds of prostate cancer in relation to glyphosate use (OR=1.36; 95% 
CI=0.83–2.25). There was no adjustment made for exposure to other pesticides.  This study 
included prostate cancer cases from 1983-1990, prior to the prostate-specific antigen (PSA) era.  
Consequently, the study included more advanced tumors before diagnosis.  The AHS related 
studies (De Roos et al., 2005; Koutros et al., 2013; Andreotti et al., 2017), reflect PSA-era cases 
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(i.e., cases which are typically identified at an earlier stage in the progression of the disease) and 
also did not identify an association with prostate cancer. 

(3) Brain (Glioma) Cancer 

Lee et al. (2005) investigated the association between brain cancer with farming and agricultural 
pesticide use. Matching for age, sex, vital status, and region, study authors reported a non-
significant elevated odds of glioma (OR=1.5; 95% CI=0.7–3.1) in relation to glyphosate use by 
male farmers; however, the results were significantly different between those who self-reported 
pesticide use (OR=0.4; 95% CI=0.1–1.6), and for those for whom a proxy respondent was used 
(OR=3.1; 95% CI=1.2–8.2), indicating recall bias was a potential factor in this study.  
Furthermore, there was no adjustment for co-exposure to other pesticides and issues noted with 
control selection. 

A population-based case-control study evaluated the risk of brain cancer, specifically, glioma 
risk, among men and women participating in the Upper Midwest Health Study (Yiin et al., 
2012). Using a quantitative measure of pesticide exposure (in contrast to an ever-use metric), 
Yiin et al. (2012) observed no statistical evidence of an association with glyphosate with effect 
estimates roughly equal to the null value following adjustment for age, education, sex, and use of 
other pesticides (home and garden use: OR=0.98; 95% CI=0.67–1.43; non-farm jobs: OR=0.83; 
95% CI=0.39–1.73). 

(4) Stomach and Esophageal Cancer 

In a population-based case-control study in eastern Nebraska, Lee et al. (2004b) investigated 
pesticide use and stomach and esophageal adenocarcinomas.  There was no association observed 
between glyphosate exposure and either stomach cancer (OR=0.8; 95% CI=0.4–1.5) or 
esophageal cancer (OR=0.7; 95% CI=0.3–1.4) after adjustment for age and sex.  No adjustment 
was made for exposure to other pesticides. 

(5) Soft Tissue Sarcoma 

A Canadian case-control study (Pahwa et al., 2011) examined exposure to pesticides and soft 
tissue sarcoma and found no relation with the use of glyphosate after adjustment for age, 
province of residence, and medical history variables (OR=0.90; 95% CI= 0.58–1.40); however, 
control selection issues were noted, including low response rate and selection from three 
different sources depending on the province of residence.    

(6) Total Childhood Cancer 

Flower et al. (2004), a nested case-control study in the AHS cohort, examined the relation 
between parental pesticide use and all pediatric cancers reported to state registries among 
children of AHS participants and did not observe a significant association with maternal use 
exposure to glyphosate (OR=0.61; 95% CI= 0.32–1.16) or paternal (prenatal) exposure to 
glyphosate (OR=0.84; 95% CI= 0.35–2.54). The models adjusted for the child’s age at the time 
of parents’ enrollment.  There was no adjustment for exposure to other pesticides. 
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Table 3.3. Summary of Findings: Solid Tumor Cancer Studies 

Study Study Design Study Location Exposure Metric 
Adjusted Effect Estimate: 

RR or OR (95% CI)a Covariate Adjustments in Analyses 

All Cancers Combined 

De Roos et al. (2005) Prospective Cohort 
USA: Iowa and 
North Carolina 

Ever/never 1.0 (0.9-1.2) 
Age, demographic and lifestyle factors, and 

other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

1.0 
1.0 (0.9-1.1) 
1.0 (0.9-1.1) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days 

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

1.0 
0.9 (0.8-1.0) 
0.9 (0.8-1.1) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Lung 

De Roos et al. (2005) Prospective Cohort 
USA: Iowa and 
North Carolina 

Ever/never 0.9 (0.6-1.3) 
Age, demographic and lifestyle factors, and 

other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

1.0 
0.9 (0.5-1.5) 
0.7 (0.4-1.2) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days 

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

1.0 
1.1 (0.7-1.9) 
0.6 (0.3-1.0) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Oral Cavity 

De Roos et al. (2005) Prospective Cohort 
USA: Iowa and 
North Carolina 

Ever/never 1.0 (0.5-1.8) 
Age, demographic and lifestyle factors, and 

other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

1.0 
0.8 (0.4-1.7) 
0.8 (0.4-1.7) 

Age, demographic and lifestyle factors, and 
other pesticidesb 
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Table 3.3. Summary of Findings: Solid Tumor Cancer Studies 

Study Study Design Study Location Exposure Metric 
Adjusted Effect Estimate: 

RR or OR (95% CI)a Covariate Adjustments in Analyses 

Intensity-Weighted Cumulative Exposure 
Days 

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

1.0 
1.1 (0.5-2.5) 
1.0 (0.5-2.3) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Kidney 

De Roos et al. (2005) Prospective Cohort 
USA: Iowa and 
North Carolina 

Ever/never 1.6 (0.7-3.8) 
Age, demographic and lifestyle factors, and 

other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

1.0 
0.6 (0.3-1.4) 
0.7 (0.3-1.6) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days 

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

1.0 
0.3 (0.1-0.7) 
0.5 (0.2-1.0) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Bladder 

De Roos et al. (2005) Prospective Cohort 
USA: Iowa and 
North Carolina 

Ever/never 1.5 (0.7-3.2) 
Age, demographic and lifestyle factors, and 

other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

1.0 
1.0 (0.5-1.9) 
1.2 (0.6-2.2) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days 

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

1.0 
0.5 (0.2-1.3) 
0.8 (0.3-1.8) 

Age, demographic and lifestyle factors, and 
other pesticidesb 
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Table 3.3. Summary of Findings: Solid Tumor Cancer Studies 

Study Study Design Study Location Exposure Metric 
Adjusted Effect Estimate: 

RR or OR (95% CI)a Covariate Adjustments in Analyses 

Melanoma 

De Roos et al. (2005) Prospective Cohort 
USA: Iowa and 
North Carolina 

Ever/never 1.6 (0.8-3.0) 
Age, demographic and lifestyle factors, and 

other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

1.0 
1.2 (0.7-2.3) 
0.9 (0.5-1.8) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days 

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

1.0 
0.6 (0.3-1.1) 
0.7 (0.3-1.2) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Colon 

De Roos et al. (2005) Prospective Cohort 
USA: Iowa and 
North Carolina 

Ever/never 1.4 (0.8-2.2) 
Age, demographic and lifestyle factors, and 

other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

1.0 
1.4 (0.9-2.4) 
0.9 (0.4-1.7) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days 

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

1.0 
0.8 (0.5-1.5) 
1.4 (0.8-2.5) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Lee et al. (2007) Nested Case-Control 
USA: Iowa and 
North Carolina 

Ever/never 1.0 (0.7-1.5) 
Age, smoking, state, total days of pesticide 

application 
Rectum 

De Roos et al. (2005) Prospective Cohort 
USA: Iowa and 
North Carolina 

Ever/never 1.3 (0.7-2.3) 
Age, demographic and lifestyle factors, and 

other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

1.0 
1.3 (0.7-2.5) 
1.1 (0.6-2.3) 

Age, demographic and lifestyle factors, and 
other pesticidesb 
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Table 3.3. Summary of Findings: Solid Tumor Cancer Studies 

Study Study Design Study Location Exposure Metric 
Adjusted Effect Estimate: 

RR or OR (95% CI)a Covariate Adjustments in Analyses 

Intensity-Weighted Cumulative Exposure 
Days 

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

1.0 
1.0 (0.5-2.0) 
0.9 (0.5-1.9) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Lee et al. (2007) Nested Case-Control 
USA: Iowa and 
North Carolina 

Ever/never 1.6 (0.9-2.9) 
Age, smoking, state, total days of pesticide 

application 
Colorectal 

Lee et al. (2007) Nested Case-Control 
USA: Iowa and 
North Carolina 

Ever/never 1.2 (0.9-1.6) 
Age, smoking, state, total days of pesticide 

application 
Pancreas 

De Roos et al. (2005) Prospective Cohort 
USA: Iowa and 
North Carolina 

Ever/never 0.7 (0.3-2.0) 
Age, demographic and lifestyle factors, and 

other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

1.0 
1.6 (0.6-4.1) 
1.3 (0.5-3.6) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days 

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

1.0 
2.5 (1.0-6.3) 
0.5 (0.1-1.9) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Andreotti et al. (2009) Nested Case-Control 
USA: Iowa and 
North Carolina 

Ever/never 1.1 (0.6-1.7) 
Age group, cigarette smoking, diabetes, and 

applicator type 
Intensity-Weighted Exposure Days 

(by control median): 
≤184 
≥185 

1.4 (0.9-3.8) 
0.5 (0.2-1.3) 

Age group, cigarette smoking, and diabetes 

Prostate 

De Roos et al. (2005) Prospective Cohort 
USA: Iowa and 
North Carolina 

Ever/never 1.1 (0.9-1.3) 
Age, demographic and lifestyle factors, and 

other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

1.0 
0.9 (0.7-1.1) 
1.1 (0.9-1.3) 

Age, demographic and lifestyle factors, and 
other pesticidesb 
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Table 3.3. Summary of Findings: Solid Tumor Cancer Studies 

Study Study Design Study Location Exposure Metric 
Adjusted Effect Estimate: 

RR or OR (95% CI)a Covariate Adjustments in Analyses 

Intensity-Weighted Cumulative Exposure 
Days 

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

1.0 
1.0 (0.8-1.2) 
1.1 (0.9-1.3) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Koutros et al. (2013)c Prospective cohort 
USA: Iowa and 
North Carolina 

Intensity-Weighted Cumulative Exposure 
Days (by quartile): 

Q1 
Q2 
Q3 
Q4 

Total prostate cancer: 
0.91 (0.79-1.06) 
0.96 (0.83-1.12) 
1.01 (0.87-1.17) 
0.99 (0.86-1.15) 

Age, state, race, smoking, fruit servings, 
family history of prostate cancer, and 

leisure time physical activity in the winter 

Intensity-Weighted Cumulative Exposure 
Days  (by quartile): 

Q1 
Q2 
Q3 
Q4 

Aggressive prostate cancer: 
0.93 (0.74-1.16) 
0.91 (0.73-1.13) 
1.01 (0.82-1.25) 
0.94 (0.75-1.18) 

Age, state, race, smoking, fruit servings, 
family history of prostate cancer, and 

leisure time physical activity in the winter 

Band et al. (2011) Case-Control 
Canada: British 

Columbia 
Ever/never 1.36 (0.83-2.25) 

Alcohol consumption, cigarette years, 
education level, pipe years, and respondent 

type 
Esophagus 

Lee et al. (2004b) Case-Control USA: Nebraska Ever/never 0.7 (0.3-1.4) Age and sex 

Stomach 

Lee et al. (2004b) Case-Control USA: Nebraska Ever/never 0.8 (0.4-1.5) Age and sex 

Breast 

Engel et al. (2005) Nested Case-Control 
USA: Iowa and 
North Carolina 

Ever/never 

Wives who apply 
pesticides: 

0.9 (0.7-1.1) 

Wives who never used 
pesticides: 

1.3 (0.8-1.9) 

Age, race, and state of residence 

Soft Tissue Sarcoma 

Pahwa et al. (2011) Case-Control Canada Ever/never 0.90 (0.58-1.40) 
Age group, province of residence, and 
statistically significant medical history 

variables 
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Table 3.3. Summary of Findings: Solid Tumor Cancer Studies 

Study Study Design Study Location Exposure Metric 
Adjusted Effect Estimate: 

RR or OR (95% CI)a Covariate Adjustments in Analyses 

Brain (glioma) 

Lee et al. (2005) Case-Control USA: Nebraska Ever/never 

Overall: 
1.5 (0.7-3.1) 

Self-reported: 
0.4 (0.1-1.6) 

Proxy respondents: 
3.1 (1.2-8.2) 

Age for overall analysis; age and 
respondent type for other analyses 

Yiin et al. (2012) Case-Control 

USA: Iowa, 
Michigan, 

Minnesota, and 
Wisconsin 

Ever/never 

House/garden use: 
0.98 (0.67-1.43) 

Non-farm jobs: 
0.83 (0.39-1.73) 

Age, education, sex, and use of other 
pesticides 

Total Childhood 

Flower et al. (2004) Nested Case-Control 
USA: Iowa and 
North Carolina 

Ever/never 

Maternal use: 
0.61 (0.32-1.16) 

Paternal use: 
0.84 (0.35-2.34) 

Child’s age at enrollment 

a Some studies report multiple quantitative risk measurements. This table reports the most highly adjusted quantitative measurements.
	
b De Roos et al. (2005) excluded subjects missing covariate data for demographic and lifestyle factors and exposure to other pesticides; therefore, the number of subjects included
	
in each analysis varies.
	
c Effect estimates for glyphosate reported in the supplemental web material for Koutros et al. (2013).
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3.5.2 Non-Solid Tumor Cancer Studies 

(1) Leukemia 

De Roos et al. (2005) reported no association between leukemia and glyphosate-exposed 
(ever/never used) pesticide applicators in the AHS cohort.  For applicators with the full data set 
(54,315), the RR was 1.1 (95% CI=0.6–2.4) with only adjustment for age.  In the fully adjusted 
model, the RR was similar (RR=1.0; 95% CI=0.5–1.9).  The number of participants included in 
the adjusted analysis was lower (n=40,716) due to the exclusion of subjects with missing 
covariate data. Effect estimates using cumulative lifetime exposure and intensity-weighted 
cumulative exposure were also found to be non-statistically significant and did not demonstrate a 
trend with increasing exposure.  In the recently published analysis of the AHS cohort with a 
longer follow-up period (Andreotti et al., 2017), there was no association reported between 
chronic lymphocytic leukemia/small lymphocytic lymphoma and chronic myeloid leukemia.  For 
acute myeloid leukemia, an elevated but non-statistically significant association was reported in 
only one quartile relative to glyphosate exposure; however, there was a low number of observed 
cases in each of the quartiles and the overall trend was not significant.  There are no other studies 
available evaluating acute myeloid leukemia.  Given the limitations of the acute myeloid 
leukemia analysis, the agency will continue to follow the literature regarding the association 
between glyphosate exposure and risk of acute myeloid leukemia. 

In a population-based case-control study in Iowa and Minnesota, Brown et al. (1990) did not 
observe an association with the ever-use of glyphosate (OR=0.9; 95% CI=0.5–1.6).  A limitation 
in the study was the low number of cases exposed to glyphosate (n=15).  Adjustments were made 
for several covariates, including vital status, age, tobacco use, family history of lymphopoietic 
cancer, high risk occupations, and high risk exposures; however, no adjustment was made for 
exposure to other pesticides. 

Chang and Delzell (2016) conducted a meta-analysis exploring glyphosate exposure and 
leukemia using 3 studies (De Roos et al., 2005; Brown et al., 1990; and Kaufman et al., 2009). 
I2 values were reported, which represented the percentage of the total variance explained by 
study heterogeneity and measure inconsistency in results.  Larger I2 values indicate greater 
inconsistency. A meta-risk ratio of 1.0 (95% CI=0.6-1.5) was obtained with an I2 value of 0.0%, 
indicating consistency across the data sets.  It should be noted that this analysis included data 
from Kaufman et al. (2009), which is not considered in the current evaluation because it was 
assigned a low quality ranking because a quantitative measure of an association between 
glyphosate and a cancer outcome was not reported for that study. 

(2) Multiple Myeloma 

In a follow-up analysis of the study population from Iowa and Minnesota used in Brown et al. 
(1990), Brown et al. (1993) investigated whether pesticide use was related to multiple myeloma.  
Among men in Iowa, the authors observed a non-statistically significant elevated association 
with glyphosate use (OR=1.7; 95% CI=0.8–3.6; 11 exposed cases); however, no adjustment was 
made for exposure to other pesticides.  The authors cautioned that while the study may lend 
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support to the role of pesticides in general, the study limitations preclude use of the evidence as a 
definitive finding for any one compound. 

De Roos et al. (2005) reported a suggestive association between multiple myeloma and 
glyphosate-exposed pesticide applicators based on 32 multiple myeloma cases observed in the 
AHS cohort. For applicators with the full data set, the RR was 1.1 (95% CI=0.5–2.4) with only 
adjustment for age.  In the fully adjusted model excluding subjects with missing covariate data, 
there was a non-statistically significant elevated risk following adjustment for age, demographic 
and lifestyle factors, and exposure to other pesticides (RR=2.6; 95% CI=0.7–9.4).  The authors 
postulated that the increased myeloma risk could be due to bias resulting from a selection of 
subjects in adjusted analyses that differed from subjects included in unadjusted analyses or may 
be due to a confounder or effect modifier that is prevalent among the subgroup and has not been 
accounted for in the analyses.  When exposure data were also stratified by tertiles with the lowest 
tertile of exposure as the referent category, trend analyses were not statistically significant.  Non-
statistically significant elevated RRs of 1.9 (95% CI: 0.6-6.3) and 2.1 (95% CI: 0.6-7.0) were 
estimated for the highest tertile of both cumulative and intensity-weighted exposure days, 
respectively. The study authors did note that small sample size precluded precise estimation 
(n=19 for adjusted analyses). When using never exposed as the referent category, the trend 
analysis was again non-statistically significant, but the RRs ranged from 2.3 (95% CI: 0.6-8.9) to 
4.4 (95% CI: 1.0-20.2) from the lowest tertile to the highest tertile, respectively.  When stratified 
by quartiles, a statistically significant trend is achieved and the RR increased to 6.6 (95% CI: 
1.4-30.6); however, the authors noted that the cases were sparsely distributed for these analyses.  
In the recently published analysis of the AHS cohort with a longer follow-up period and 88 
exposed cases (Andreotti et al., 2017), there was no association observed between glyphosate 
exposure and multiple myeloma. 

Sorahan (2015)12 re-analyzed the AHS data reported by De Roos et al. (2005) to examine the 
reason for the disparate findings in relation to the use of a full data set versus the restricted data 
set. Using Poisson regression, risk ratios were calculated without excluding subjects with 
missing covariate data.  When adjusted for age and sex, the RR for ever-use of glyphosate was 
1.12 (95% CI of 0.5–2.49). Additional adjustment for lifestyle factors and use of other pesticides 
did not have a large impact (RR=1.24; 95% CI=0.52–2.94).  The authors concluded that the 
disparate findings in De Roos et al. (2005) could be attributed to the use of a restricted dataset 
that was unrepresentative. 

Landgren et al. (2009), within the AHS study population, also investigated the association 
between pesticide use and prevalence of monoclonal gammopathy of undetermined significance 
(MGUS). MGUS is considered a pre-clinical marker of multiple myeloma progression.  The 
authors did not observe an association with glyphosate use and MGUS using subjects from the 
AHS cohort (OR=0.50; 95% CI=0.20–1.0). No adjustment was made for exposure to other 
pesticides. 

In a population-based case-control study (Pahwa et al., 2012) among men in six Canadian 
provinces, a non-statistically significant elevated odds of multiple myeloma was reported in 
relation to glyphosate use (OR=1.22; 95% CI = 0.77–1.93), based upon 32 glyphosate exposed 

12 Funded by Monsanto 
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multiple myeloma cases and 133 controls.  There was no adjustment for exposure to other 
pesticides. In an extended analysis of these data, Kachuri et al. (2013), using the same Canadian 
study population, further explored multiple myeloma in relation to days per year that glyphosate 
was used. Adjustment for exposure to other pesticides was also not performed in this study.  For 
ever-use, there was a slight non-statistically significant increased odds ratio (OR=1.19; 95% 
CI=0.76–1.87). For light users (>0 and ≤2 days/year), there was no association (OR=0.72; 95% 
CI = 0.39–1.32; 15 exposed cases); whereas, for heavy users (>2 days/ year), there was a non-
statistically significant increased odds ratio (OR=2.04; 95% CI=0.98–4.23; 12 exposed cases). 
Similar results were obtained when proxy respondents were excluded from the analysis.  The low 
number of cases and controls exposed to glyphosate, particularly when exposed subjects were 
divided into light and heavy users, was a limitation of the study.  It would be expected that effect 
estimates would be reduced if adjustment for co-exposure to other pesticides had been 
performed.  

In a hospital-based case-control study conducted by Orsi et al. (2009) in France, 56 multiple 
myleoma cases and 313 age- and sex-matched controls were identified.  A non-statistically 
significant elevated risk was observed (OR=2.4; 95% CI=0.8–7.3; 5 exposed cases and 18 
exposed controls). The wide CI range can primarily be attributed to the low number of exposed 
cases, which reduces the reliability of the results to demonstrate a true association.  Additionally, 
the study did not adjust for exposure to multiple pesticides. 

Chang and Delzell (2016) conducted a meta-analysis exploring glyphosate exposure and multiple 
myeloma using data from the 6 studies described above (Brown et al., 1993; De Roos et al., 
2005; Sorahan, 2015; Pahwa et al., 2012; Kachuri et al., 2013; Orsi et al., 2009). Meta-risk 
ratios were obtained using data from each of the 4 independent study populations, such that if a 
study population was already represented in the analysis by one study, then the same population 
analyzed by another study would not be included (e.g., Sorahan, 2015 and De Roos et al., 2005 
could not be used simultaneously in a meta-analysis).  The combined meta-risk ratio based on 
data from prioritized studies (Brown et al., 1993; Kachuri et al., 2013; Orsi et al., 2009; and 
Sorahan, 2015) was 1.4 (95% CI=1.0-1.9) using random-effects and fixed-effects models and the 
I2 value = 0.0% indicating consistency across data sets.  There was relatively no impact on the 
meta-risk ratio and associated 95% CI when secondary analyses were conducted using 
alternative estimates for a study population (e.g., substituting the data from Sorahan, 2015 for De 
Roos et al., 2005). 

(3) Hodgkin Lymphoma 

In a Canadian case-control study, Karunanayake et al., (2012) evaluated Hodgkin lymphoma 
(HL) and observed no association with glyphosate exposure following adjustment for age, 
province of residence, and medical history variables (OR=0.99; 95% CI=0.62-1.56; 38 cases).  
No adjustment was made for exposure to other pesticides. 
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In a hospital-based case-control study conducted by Orsi et al. (2009) in France, authors 
identified 87 HL cases and 265 age-and sex-matched controls.  There was a non-statistically 
significant elevated odds ratio observed (OR=1.7; 95% CI=0.6–5.0; 6 exposed cases and 15 
exposed controls). The wide CI range can primarily be attributed to the low number of exposed 
cases. Also, as noted earlier, this study did not adjust for exposure to multiple pesticides. 

Chang and Delzell (2016) conducted a meta-analysis exploring glyphosate exposure and HL 
using data from both of these studies.  A meta-risk ratio of 1.1 (95% CI=0.7-1.6) was obtained 
with a I2 value of 0.0%, indicating consistency across the data sets. 

HL was also evaluated in the recently published analysis of the AHS cohort (Andreotti et al., 
2017) and no association was observed with glyphosate use; however, the number of cases 
available for this analysis was limited.   

(4) Non-Hodgkin Lymphoma 

NHL has about 60 subtypes classified by the WHO, which may have etiological differences 
(Morton et al., 2014). There are analyses available for particular subtypes of NHL; however, 
these are particularly limited by the small sample sizes.  As a result, this evaluation only presents 
results for total NHL with the exception of the recently published analysis of the AHS cohort 
(Andreotti et al., 2017) where sample sizes were not limited for all subtypes. 

There were six studies available that investigated the association between glyphosate exposure 
and NHL, which was the most for any type of cancer.  As discussed in Section 3.4, these studies 
encompass a combination of strengths and limitations.  These studies are therefore discussed in 
more detail in this section as compared to discussions of other cancer types in order to highlight 
the strengths and identify the limitations for each study. 

De Roos et al. (2005) was the only prospective cohort study available; therefore, subjects were 
enrolled prior to developing cancer outcomes.  Disease status was determined through state 
cancer registries. Exposure information was obtained from a large number of licensed pesticide 
applicators and no proxies were used.  Exposure was evaluated as ever/never use, cumulative 
lifetime exposure, and intensity-weighted cumulative exposure. Due to the study design, the 
potential for many biases were reduced.  Additionally, the study adjusted and/or considered 
numerous factors, including use of other pesticides.  Median follow-up time was approximately 7 
years.; however, as discussed in Section 3.3.1, study participants provided exposure information 
prior to enrollment and this information was incorporated into the cumulative lifetime and 
intensity-weighted cumulative exposure metrics.  As a result, the amount of time exposed was 
longer than just the follow-up time since enrollment.  For applicators with the full data set, the 
RR for ever/never use was 1.2 (95% CI=0.7–1.9; 92 cases) with only adjustment for age.  In the 
fully adjusted model excluding subjects with missing covariate data, the RR was similar 
following adjustment for age, demographic and lifestyle factors, and exposure to other pesticides 
(RR=1.1; 95% CI=0.7-1.9). Effect estimates obtained using cumulative lifetime exposure and 
intensity-weighted cumulative exposure were below 1 (RR = 0.6-0.9 when comparing to the 
lowest tertile). The recently published analysis of the AHS cohort with a longer follow-up 

Page 56 of 216
	



 

 
 

 
 

 
 

 

 
 

 

period of approximately 17.5 years (Andreotti et al., 2017) also reported no association between 
glyphosate exposure and NHL overall or any of its subtypes. 

De Roos et al. (2003) used pooled data from three case-controls studies evaluating NHL in white 
males from Nebraska, Kansas, and in Iowa and Minnesota (Cantor et al., 1992; Hoar et al., 1986; 
Zahm et al., 1990; Appendix B). Exposure information was obtained from exposed individuals 
or their next of kin (i.e., proxy respondents) if the subjects were dead or incapacitated; however, 
techniques varied across the three studies.  There is potential for selection bias due to exclusion 
of observations with missing covariate data, but only if the lack of the covariate data was 
associated with glyphosate exposure.  The effect estimates for the association between 
glyphosate exposure and NHL was significant (OR=2.1; 95% CI=1.1–4.0) in the logistic 
regression analyses adjusting for co-exposure to other pesticides.  However, utilizing alternative 
hierarchical regression techniques to adjust for co-exposure to other pesticide exposures, the 
odds ratio was still elevated, but the increase was not statistically significant (OR=1.6; 
95% CI=0.90–2.8). 

Eriksson et al. (2008) is a Swedish case-control study that used detailed exposure information 
from exposed individuals (i.e., no use of proxy respondents), but only minimal demographic 
information was provided on subjects (age and sex) and a table with subject characteristics (e.g., 
smoking status, alcohol intake, physical activity, education) was not provided.  Cases were 
identified through physicians and verified histopathologically.  Glyphosate exposure, which was 
reported in 29 cases and 18 controls between 1999 and 2003, produced a statistically significant 
increased OR in the univariate analysis (OR=2.02; 95% CI=1.10–3.71); however, in the 
multivariate analysis adjustments were conducted for co-exposure to different agents including 
MCPA, “2,4,5-Y and/or 2,4-D”, mercurial seed dressing, arsenic, creosote, and tar and the OR 
reduced to 1.51 (95% CI=0.77–2.94) and was not statistically significant.  Additional analyses 
were conducted to investigate the impact of various exposure times.  When exposure was for 
more than 10 cumulative days (the median number of days among exposed controls), the OR was 
2.36 (95% CI=1.04–5.37; 17 exposed cases) and for exposure less than 10 cumulative days, the 
OR was 1.69 (95% CI=0.7–4.07; 12 exposed cases).  By dividing the exposed cases and controls 
using this exposure metric, wider CIs were observed due to smaller sample sizes, which reduces 
the reliability of the results to demonstrate a true association.  Additionally, these analyses did 
not account for co-exposure to other pesticides.  Similarly, wider CIs were also observed when 
exposed cases and controls were divided by a longer exposure metric.  ORs of 1.11 (95% 
CI=0.24-5.08) and 2.26 (95% CI=1.16-4.40) were obtained for 1-10 years and >10 years, 
respectively. It was not clear whether this analysis adjusted for co-exposure to other pesticides 
based on the statistical methods description and the subjects for each exposure group were not 
reported. This finding, while limited to a single study, suggests that cohort studies without 
sufficient follow-up time or other case-control studies which did not stratify by time since first 
exposure may be less sensitive in detecting risk.  

Hardell et al. (2002) used pooled data from two case-control studies in Sweden (Hardell and 
Eriksson, 1999; Nordstrom et al., 1998; Appendix B) that examined hairy cell leukemia, a 
subtype of NHL, and NHL (not including hairy cell leukemia).  Exposure information was 
collected from individuals or proxy respondents based on a working history with specific 
questions on exposures to different chemicals.  Cases were identified from regional cancer 
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registries and verified histopathologically.  In the univariate analysis, risk of NHL associated 
with glyphosate exposure was found to be significantly increased (OR=3.04; 95% CI=1.08– 
8.52), but when study site, vital status, and co-exposure to other pesticides were considered in 
the multivariate analysis, the OR noticeably attenuated and was found to be non-statistically 
significant (OR=1.85; 95% CI=0.55–6.20). The wide range of the CI resulting from the small 
sample size (only 8 glyphosate-exposed cases and 8 glyphosate-controls). 

McDuffie et al. (2001) is a multicenter population-based study among men of six Canadian 
provinces. This case-control study utilized a well-conducted exposure assessment and cases 
were ascertained from cancer registries or hospitals in six provinces with histopathological 
verification for 84% of the samples.  There are concerns with control selection.  There was low 
control participation (48%) and different sources were used for selecting controls depending on 
the province of residence. Effect estimates were obtained using a considerable number of 
exposed cases and controls (51 cases and 133 controls); however, the study did not assess co-
exposure to other pesticides. There was a non-statistically significant increased risk of NHL 
from glyphosate exposure when adjusting for age and province (OR=1.26; 95% CI=0.87–1.80) 
and when adjusting for age, province and medical variables (OR=1.20; 95% CI=0.83–1.74). 
Medical variables found to be statistically significant included history of measles, mumps, 
previous cancer, skin-prick allergy tests, allergy desensitization shots, and a positive family 
history of cancer in a first-degree relative.  It would be expected that effect estimates would 
attenuate if adjustment for co-exposure to other pesticides had been performed.  Additional 
analyses were conducted to investigate differences in exposure time.  When exposure was for 
more than 2 days/year, the OR was 2.12 (95% CI=1.20-3.73; 23 exposed cases and 36 exposed 
controls) compared to unexposed subjects and for exposure more than 0 and ≤ 2 days/year, the 
OR was 1.00 (95% CI=0.63–1.57; 28 exposed cases and 97 exposed controls) compared to 
unexposed subjects. 

Orsi et al. (2009) is a French hospital-based case-control study that obtained exposure 
information from subjects (no proxies used) using a detailed questionnaire with lifelong 
residential and occupational histories followed by a discussion with a trained interviewer who 
was blinded to case status. No issues regarding exposure or outcome assessment were identified; 
however, there is potential for selection bias given the study utilized hospital-based controls 
(primarily from orthopedic and rhematological departments) that may not be representative of 
the general population that gave rise to the cases.  The study evaluated several potential 
confounders; however, it did not assess co-exposure to other pesticides.  There was no 
association observed between NHL and glyphosate use (OR=1.0; 95% CI=0.5-2.2; 12 exposed 
cases and 24 exposed controls). The low number of cases and controls exposed to glyphosate 
and lack of adjustment for exposure to multiple pesticides were limitations of the study.   

Schinasi and Leon (2014) conducted a meta-analysis exploring occupational glyphosate exposure 
and NHL using data from six of the above mentioned studies (McDuffie et al., 2001; Hardell et 
al., 2002; De Roos et al., 2003; De Roos et al., 2005; Eriksson et al., 2008; and Orsi et al., 
2009). Since the authors identified a variety of sources of heterogeneity between publications, 
they decided a priori to calculate meta-risk ratio estimates and 95% CIs using random effect 
models, allowing between study heterogeneity to contribute to the variance.  I2 values were 
reported as a measure of inconsistency in results.  For glyphosate, the meta-risk ratio was 1.5 
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with a 95% CI of 1.1–2.0 and the I2 value was 32.7% indicating relatively low levels of 
heterogeneity among these studies.  This study combined multiple smaller studies that on their 
own had limitations, including small sample sizes.  

The 2015 IARC evaluation noted that fully adjusted effect estimates in two of the Swedish 
studies (Hardell et al., 2002 and Eriksson et al., 2008) were not used in the analysis conducted 
by Schinasi and Leon (2014). Consequently, the IARC Working Group conducted a 
reexamination of the results of these studies (IARC 2015).  For an association between 
glyphosate exposure and NHL, the IARC estimated a meta-risk ratio of 1.3 (95% CI=1.03–1.65, 
I2 =0%; p=0.589 for heterogeneity). 

Chang and Delzell (2016) conducted their own meta-analysis exploring glyphosate exposure and 
NHL using six independent studies (De Roos et al., 2003; De Roos et al., 2005; Eriksson et al., 
2008; Hardell et al., 2002; McDuffie et al., 2001; and Orsi et al., 2009). A meta-risk ratio of 1.3 
(95% CI=1.0-1.6) was obtained with an I2 value of 0.0%. In a secondary analysis, the De Roos et 
al. (2003) OR using hierarchical regression was replaced by the logistic regression OR.  This 
change had no impact on the meta-risk ratio and associated confidence interval (meta-risk 
ratio=1.3; 95% CI=1.0-1.6). In another secondary analysis, the OR from McDuffie et al. (2001) 
was replaced by the OR from Hohenadel et al. (2011), which evaluated the same study 
population (minus four previously misclassified NHL cases).  This analysis also yielded similar 
results (meta-risk ratio=1.3; 95% CI=1.0-1.7).  A final analysis was performed with the 
replacements for both secondary analyses [i.e., logistic regression OR from De Roos et al. (2003) 
and OR from Hohenadel et al. (2011)]. The results were relatively the same as the other meta-
analyses (meta-risk ratio=1.4; 95% CI=1.0-1.8).  Chang and Delzell (2016) also tested for 
publication bias using Egger’s linear regression approach to evaluating funnel plot asymmetry, 
and found no significant asymmetry indicating little evidence of publication bias; however, given 
the small sample size (n=6), this analysis would lack power and the results are not considered 
meaningful. 
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Table 3.4. Summary of Findings: Non-Solid Tumor Cancer Studies. 

Study Study Design Study Location Exposure Metric 
Adjusted Effect Estimate: 

RR or OR (95% CI)a Covariate Adjustments in Analyses 

Leukemia 

De Roos et al. (2005) Prospective Cohort 
USA: Iowa and 
North Carolina 

Ever/never 1.0 (0.5-1.9) 
Age, demographic and lifestyle factors, and 

other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

1.0 
1.9 (0.8-4.5) 
1.0 (0.4-2.9) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days 

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

1.0 
1.9 (0.8-4.7) 
0.7 (0.2-2.1) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Brown et al. (1990) Case-Control 
USA: Iowa and 

Minnesota 
Ever/never 0.9 (0.5-1.6) 

Vital status, age, tobacco use, family history 
of lymphopoietic cancer, high occupations, 

and high risk exposures 
Multiple Myeloma 

De Roos et al. (2005) Prospective Cohort 
USA: Iowa and 
North Carolina 

Ever/never 2.6 (0.7-9.4) 
Age, demographic and lifestyle factors, and 

other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

1.0 
1.1 (0.4-3.5) 
1.9 (0.6-6.3) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days 

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

1.0 
1.2 (0.4-3.8) 
2.1 (0.6-7.0) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Brown et al. (1993) Case-Control USA: Iowa Ever/never 1.7 (0.8-3.6) Age and vital status 

Kachuri et al. (2013) 

(extended analysis of 
Pahwa 2012) 

Case-Control Canada 

Ever/never 1.19 (0.76-1.87) 
Age, province of residence, smoking status, 
selected medical conditions, family history 
of cancer, and use of a proxy respondent 

Days per year of use: 
0 to ≤2 days/year 

>2 days/year 
0.72 (0.39-1.32) 
2.04 (0.98-4.23) 

Age, province of residence, smoking status, 
selected medical conditions, family history 
of cancer, and use of a proxy respondent 

Pahwa et al. (2012) Case-Control Canada Ever/never 1.22 (0.77-1.93) 
Age group, province of residence, and 
statistically significant medical history 

variables 
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Table 3.4. Summary of Findings: Non-Solid Tumor Cancer Studies. 

Study Study Design Study Location Exposure Metric 
Adjusted Effect Estimate: 

RR or OR (95% CI)a Covariate Adjustments in Analyses 

Orsi et al. (2009) Case-Control France Ever/never 2.4 (0.8-7.3) Age, centre, and socioeconomic category 

Sorahan (2015) 

Reanalysis of De Roos 
et al. (2005) 

Prospective Cohort 
USA: Iowa and 
North Carolina 

Ever/never 
1.12 (0.5-2.49) Age and sex 

1.24 (0.52-2.94) 
Age sex, lifestyle factors, and other 

pesticides 
Monoclonal Gammopathy of Undetermined Significance (MGUS) 

Landgren et al. (2009) Nested Case-Control 
USA: Iowa and 
North Carolina 

Ever/never 0.5 (0.2-1.0) Age and education 

Hodgkin Lymphoma (HL) 

Karunanayake et al. 
(2012) 

Case-Control Canada Ever/never 0.99 (0.62-1.56) 
Age group, province of residence, and 
statistically significant medical history 

variables 

Orsi et al. (2009) Case-Control France Ever/never 1.7 (0.6-5.0) Age, centre, and socioeconomic category 

Non-Hodgkin Lymphoma (NHL) 

De Roos et al. (2005) Prospective Cohort 
USA: Iowa and 
North Carolina 

Ever/never 1.1 (0.7-1.9) 
Age, demographic and lifestyle factors, and 

other pesticidesb 

Cumulative Exposure Days 
(by tertile cut points): 

1-20 
21-56 

57-2,678 

1.0 
0.7 (0.4-1.4) 
0.9 (0.5-1.6) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

Intensity-Weighted Cumulative Exposure 
Days 

(by tertile cut points): 
0.1-79.5 

79.6-337.1 
337.2-18,241 

1.0 
0.6 (0.3-1.1) 
0.8 (0.5-1.4) 

Age, demographic and lifestyle factors, and 
other pesticidesb 

De Roos et al. (2003) Case-Control 

USA: Iowa, 
Nebraska, 

Minnesota, and 
Kansas 

Ever/never 1.6 (0.9-2.8) Age, study site, and use of other pesticides 

Eriksson et al. (2008) Case-Control Sweden 

Ever/never 
Multivariate: 

1.51 (0.77-2.94) 
Age, sex, year of diagnosis or enrollment, 

and exposure to other pesticides 
Days per year of use: 

≤ 10 days 
>10 days 

1.69 (0.70-4.07) 
2.36 (1.04-5.37) 

Age, sex, and year of diagnosis or 
enrollment 

Years of use: 
1-10 years 
>10 years 

1.11 (0.24-5.08) 
2.26 (1.16-4.40) 

Unknown 
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Table 3.4. Summary of Findings: Non-Solid Tumor Cancer Studies. 

Study Study Design Study Location Exposure Metric 
Adjusted Effect Estimate: 

RR or OR (95% CI)a Covariate Adjustments in Analyses 

Hardell et al. (2002) Case-Control Sweden Ever/never 
Multivariate: 

1.85 (0.55-6.20) 
Study, study area, vital status, and exposure 

to other pesticides 

McDuffie et al. (2001) Case-Control Canada 

Ever/never 1.20 (0.83-1.74) 
Age, province of residence, and statistically 

significant medical variables 
Days per year of use: 

>0 and ≤ 2 days 
>2 days 

1.00 (0.63-1.57) 
2.12 (1.20 -3.73) 

Age and province of residence 

Orsi et al. (2009) Case-Control France Ever/never 1.0 (0.5-2.2) Age, centre, and socioeconomic category 

a Some studies report multiple quantitative risk measurements. This table reports the most highly adjusted quantitative measurements.
	
b De Roos et al. (2005) excluded subjects missing covariate data for demographic and lifestyle factors and exposure to other pesticides; therefore, the number of subjects included
	
in each analysis varies.
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3.6 Discussion 

A total of 63 individual studies were identified in the systematic review.  The data from 7 of 
these studies were used in pooled analyses by other studies; therefore, they were not subjected to 
detailed evaluation. Overall, 3 studies, 19 studies, and 34 studies were assigned high, moderate, 
or low rankings, respectively. All of the high and moderate quality studies were considered 
informative with regard to the carcinogenic potential of glyphosate.  Additionally, the recently 
published analysis of the AHS cohort (Andreotti et al., 2017) was also considered as part of this 
evaluation. 

There was no evidence of an association between glyphosate exposure and solid tumors, 
leukemia, or HL.  These conclusions are consistent with those recently conducted by IARC, 
EFSA, and JMPR who also concluded there is no evidence of an association for these tumors at 
this time.  The data should be considered limited though with only one or two studies available 
for almost all of the cancer types investigated.  The remainder of this discussion focuses on 
multiple myeloma and NHL.  Study elements for the available studies and their potential to 
impact effect estimates are examined; however, the discussion is applicable in most cases to all 
of the epidemiological studies used in this evaluation. 

Multiple Myeloma 

Four studies were available evaluating the association between glyphosate exposure and risk of 
multiple myeloma in the initial evaluation presented to the SAP in December 2016 (Brown et al., 
1993; De Roos et al., 2005; Orsi et al., 2009; Pahwa et al., 2012).  Since that time, a recent 
analysis of the AHS cohort has been published (Andreotti et al., 2017), which included 
evaluation of multiple myeloma.  One reanalysis (Sorahan, 2015) and one extended analysis 
(Kachuri et al., 2013) were also included in the evaluation.  The effect estimates for ever/never 
use ranged from 1.19 to 2.6 although none were found to be statistically significant.  Only one 
study (De Roos et al., 2005) adjusted for co-exposures to other pesticides; therefore, potential 
confounding was not addressed in the other studies.  There was an indication of a possible 
exposure-response relationship; however, this was the only study that evaluated the exposure-
response relationship for multiple myeloma.  Reanalysis of the full dataset by Sorahan (2015) 
raised concerns about whether the restricted dataset used for these analyses was representative of 
the whole cohort.  Furthermore, in the recent analysis of the AHS cohort (Andreotti et al., 2017) 
with a longer follow-up period and almost 5 times more exposed cases, there was no evidence of 
an association between glyphosate exposure and risk of multiple myeloma.  There was a single 
study of MGUS, a precursor to multiple myeloma, which showed decreased risk with exposure 
to glyphosate; however, the study did not adjust for exposure to other pesticides.  Overall, the 
available evidence does not link glyphosate exposure to multiple myeloma. 

NHL 

Six studies were available evaluating the association between glyphosate exposure and risk of 
NHL in the initial evaluation presented to the SAP in December 2016.  Since that time, a recent 
analysis of the AHS cohort has been published (Andreotti et al., 2017), which included 
evaluation of NHL. Effect estimates for ever/never use ranged from 1.0-1.85 in adjusted 
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analyses with none reaching statistical significance (Figure 3.2).  Two of these studies did not 
adjust for co-exposures to other pesticides (McDuffie et al., 2001; Orsi et al., 2009). Many of 
the evaluated studies were limited by small sample sizes, which resulted in large confidence 
intervals and reduced the reliability of the results to demonstrate a true association.  Meta-
analyses were performed by IARC (2015) and Chang and Delzell (2016) using these results for 
the ever/never use metric.  Both analyses reported similar meta-risk ratios ranging from 1.3-1.5, 
depending on the effect estimates and studies included in the analyses.  Any of the meta-analysis 
estimates that were statistically significant were all borderline with the lower limit of the 95% CI 
just slightly over 1. For example, the lower 95% confidence limit reported by IARC (2015) was 
1.03 and the lower 95% confidence limit displayed in Figure 3.2 generated by the agency is 1.01.  
It should also be noted that publication bias may play a role in this evaluation given there is a 
tendency to only publish positive results and potential concerns regarding glyphosate have only 
been raised in recent years. 

With respect to meta-analyses, caution should be taken when interpreting results.  Meta-analyses 
are a systematic way to combine data from several studies to estimate a summary effect.  
Analyses were performed with 6 studies, which many would consider small for performing meta-
analyses. Rarely will meta-analyses synthesize data from studies with identical study designs 
and methods.  In the meta-analyses performed by IARC (2015) and Chang and Delzell (2016), 
inclusion was primarily based on whether a study addressed the broader question regarding the 
association between glyphosate exposure and risk of NHL.  For meaningful results, careful 
consideration of whether studies are similar and should be combined in the analysis.  
Furthermore, the bias and confounding issues inherent for each individual study are carried over 
into the meta-analyses.  Across the NHL studies, study characteristics varied, such as overall 
study design (i.e., cohort and case-control), source population, proxy respondent use, covariate 
adjustments, and confounding control.  Even if these differences are not detected statistically, the 
meta-analysis estimate should be considered in the context of the data that are used to generate it.   

Using cumulative lifetime and intensity-weighted cumulative exposure metrics, all effect 
estimates were less than 1 (OR = 0.6-0.9 when comparing to the lowest tertile) in the AHS 
cohort study (De Roos et al., 2005). Similar results were obtained in the recent analysis of the 
AHS cohort (Andreotti et al., 2017). Two case-control studies (Eriksson et al., 2008; McDuffie 
et al., 2001) evaluated the association of glyphosate exposure and NHL stratifying exposure by 
days per year of use. These studies obtained effect estimates greater than 1, which conflicted 
with the results in the prospective cohort study; however, these estimates from the case-control 
studies do not appear to be adjusted for co-exposures to other pesticides.  By dividing the total 
number of exposed cases and controls by these exposure metrics in Eriksson et al. (2008), wider 
confidence intervals were observed due to small sample sizes, which reduces the reliability of the 
results to demonstrate a true association.  Furthermore, as mentioned previously (and will be 
discussed further below), there was clearly strong potential for confounding from exposure to 
other pesticides. In each instance where a study adjusted for co-exposure to other pesticides, the 
adjusted effect estimate decreased in magnitude, including other analyses performed in one of 
these case-control studies. Consequently, lack of adjustment for co-exposure to other pesticides 
in these analyses could partially explain the conflicting results between the cohort and case-
control studies. 
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Figure 3.2.  Forest plot of effect estimates (denoted as ES for effect sizes) and associated 95% confidence 
intervals (CI) for non-Hodgkin lymphoma (NHL). 

The possible effect of confounding factors, which are related to both the exposure of interest and 
the risk of disease, may make it difficult to interpret the results.  Control for confounding varied 
considerably across studies (Table 3.2).  Studies primarily adjusted for standard variables, such 
as age, gender, and residency location. Co-exposure to other pesticides was considered for 
several of the NHL studies for ever/never use (De Roos et al., 2003; De Roos et al., 2005; 
Eriksson et al., 2008; Hardell et al., 2002); however, analyses of exposure-response and latency 
effects did not appear to adjust for these co-exposures.  The recent analysis by Andreotti et al. 
(2017) also adjusted for co-exposure to other pesticides.  

There is clearly a strong potential for confounding by co-exposures to other pesticides since 
many are highly correlated and have been reported to be risk factors for NHL.  In the studies that 
did report a quantitative measure adjusted for the use of other pesticides, the risk was always 
found to be closer to the null than the risk calculated prior to this adjustment.  For examples, 
Eriksson et al. (2008) reported unadjusted and adjusted effect estimates of 2.02 (95% CI: 1.10-
3.71) and 1.51 (95% CI: 0.77-2.94), respectively.  Comparing the magnitude of those effect sizes 
on the natural log scale, the unadjusted effect was β=0.70 (95% CI: 0.10, 1.31) while the 
adjusted effect was β=0.41 (95% CI: -0.26, 1.08), suggesting a difference compatible with a 
degree of confounding by those herbicide co-exposures which appeared to have inflated the 
unadjusted effect upwards by 70% on the natural log scale (or by 46% on the OR scale).  This 
demonstrates the profound effect this adjustment has on effect estimates and the concern for 
residual confounding by other pesticides that cause NHL themselves.  As discussed in Section 
3.2.4, other potential confounders have also been identified. With an association between 
glyphosate exposure and the outcome of interest, occupational exposure to diesel exhaust fumes, 
solvents, livestock and other farm animals, and UV radiation are highly likely confounders in the 
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NHL studies; however, none of the studies accounted for these potential confounders.  These 
confounders and/or other unknown factors could explain the increased risk of NHL among 
farmers, particularly since increased risk of NHL to farmers has been previously documented and 
existed prior to the introduction of glyphosate. 

Recall bias and missing data are also limitations in most of the studies.  In epidemiologic studies, 
the quality of the exposure assessment is a major concern since the validity of the evaluations 
depends in large part on the ability to correctly quantify and classify an individual’s exposure.  
Variation in the quality of exposure assessment, study design and methods, as well as available 
information concerning potential confounding variables could also explain discrepancies in study 
findings. During their lifetime, farmers are typically exposed to multiple pesticides and often 
several may be used together posing a challenge for identifying specific risk factors.  Moreover, 
there is no direct information on pesticide exposure or absorbed dose because analyses are based 
on self-reported pesticide use. The studies included in this epidemiology assessment relied 
primarily on questionnaires and interviews to describe participants’ past and/or current exposure 
to glyphosate. Since the questionnaires are commonly used to account for exposure and capture 
self-reporting, the results can be subject to misclassification and recall bias.    

Furthermore, the use of proxy respondents has the potential to increase recall bias and thus may 
increase exposure misclassification, especially for proxy respondents not directly involved in 
farming operations that may be more prone to inaccurate responses than directly interviewed 
subjects. In some of the NHL studies, the study participants were interviewed directly to assess 
exposure (De Roos et al., 2005; Eriksson et al., 2008; McDuffie et al., 2001; Orsi et al., 2009), 
making proxy respondent use a non-issue for these studies.  In other studies, however, study 
participants or proxy respondents were interviewed to assess exposure (Hardell et al., 2002, De 
Roos et al., 2003). De Roos et al. (2003) did not find type of respondent to be statistically 
significant, but Hardell et al. (2002) did not conduct analyses to evaluate the impact of proxy 
use. In non-NHL studies, proxy analyses were conducted in a small subset (Kachuri et al., 2013; 
Lee et al., 2004b; Lee et al., 2005; Yiin et al., 2012) and differences in effect estimates were 
often observed. In a few studies, respondent type was used as an adjustment variable when 
calculating effect estimates (Band et al., 2011; Kachuri et al., 2013; Lee et al., 2005). As with 
all study design elements of case-control studies, one concern is whether or not the use of proxy 
respondents had a differential impact on the cases and controls included in the study because any 
differential impact may result in differential exposure misclassification.  When use of proxy 
respondents was comparable for cases and controls in the full study population, it could be 
assumed that there is less concern for potential recall bias from the use of proxy respondents.  In 
Hardell et al., (2002), the percentage of cases and controls with proxy respondents was not fully 
reported for cases and controls though and this adds a potential source of uncertainty for the 
study. Moreover, when proxy respondents were used in a study, the percentages were usually 
reported only for the full study population and were not reported for the specific cases and 
controls exposed to glyphosate. This lack of information makes it difficult to assess the degree 
to which recall bias may have occurred due to the use of proxy respondents.   

Previously, some have argued that the follow-up period (median = 7 years) in De Roos et al. 
(2005) is not sufficiently long to account for the latency of NHL (Portier et al., 2016); however, 
an analysis of the AHS cohort was recently published (Andreotti et al., 2017) with an extended 
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follow-up of 17.5 years. This study reported no association between glyphosate exposure and all 
lymphohematopoietic cancers, NHL, or any of its subtypes across exposure metrics.  No 
association was observed in unlagged or lagged analyses, after adjustment for pesticides linked 
to NHL in previous AHS analyses, and after exclusion of multiple myeloma from the NHL 
grouping. 

It was also noted that reference groups differed across studies.  For example, some studies 
(McDuffie et al., 2001; Hardell et al., 2002; and Eriksson et al., 2008) eliminated cases and 
controls who had been exposed to certain classes of pesticides, which may have resulted in 
selection bias and/or recall bias that may ultimately impact the effect estimates obtained in these 
studies. In the dose-response analysis by De Roos et al. (2005), the lowest exposed tertile was 
used as the reference group in an effort to reduce the potential for residual confounding by 
unmeasured covariates due to lack of comparability observed between the never exposed group 
and the higher exposed groups. Analyses were also performed using the unexposed group as the 
reference. This study consistently found no evidence of an association between glyphosate 
exposure and NHL using different exposure metrics and reference groups.  Similarly, there was 
no evidence of an association observed in the recent analysis of the AHS cohort (Andreotti et al., 
2017) with a longer follow-up period. 

There are conflicting views on how to interpret the overall results for NHL.  Some believe that 
the data are indicative of a potential association between glyphosate exposure and risk of NHL.  
This is primarily based on reported effect estimates across case-control studies and the associated 
meta-analyses greater than 1.  Additionally, the analysis conducted by Eriksson et al. (2008) 
observed a slightly statistically significant increase for those with more than 10 years of exposure 
prior to diagnosis. There were also two case-control studies that investigated the association of 
glyphosate exposure and NHL by stratifying exposure by days per year of use that reported 
effect estimates greater than 1 for groups with the highest exposure. 

Conversely, others have viewed the effect estimates as relatively small in magnitude and 
observed associations could be explained by chance and/or bias, particularly since studies have 
reported farmers develop NHL at excess rates and this risk existed prior to the introduction of 
glyphosate. All of the effect estimates for ever/never use were non-statistically significant.  
Several studies reported effect estimates approximately equal to the null.  The widest confidence 
intervals were observed for the highest effect estimates indicating these effect estimate are less 
reliable. Sample sizes were limited in several of these case-control studies.  Meta-analyses were 
based on studies with varying study characteristics.  Given the limitations and concerns 
discussed above for the individual studies included in this evaluation, chance and/or bias cannot 
be excluded as an explanation for the relatively small increase observed in the meta-risk ratios.  
Meanwhile, analyses performed by De Roos et al. (2005) and Andreotti et al. (2017) reported 
effect estimates less than 1 for cumulative lifetime exposure and intensity-weighted cumulative 
exposure and these extensive analyses did not detect any exposure-response relationship, which 
conflicts with the two case-control studies that indicate potential for an exposure-response 
relationship comparing two groups stratified by days per year of use.  Although increased effect 
estimates were observed in one case-control study (Eriksson et al., 2008) for subjects exposed 
more than 10 years prior to diagnosis and in two case-control studies (McDuffie et al., 2001; 
Eriksson et al., 2008) that stratified exposure by days per year of use, none of these analyses 
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appeared to adjust for exposures to other pesticides, which has been found to be particularly 
important for these analyses and would be expected to attenuate these estimates towards the null.  
Furthermore, none of the studies in this evaluation of glyphosate exposure and risk of NHL 
accounted for other potential confounders, such as diesel exhaust fumes, solvents, animals, and 
UV radiation. 

Based on the weight-of-evidence, the agency cannot exclude chance and/or bias as an 
explanation for observed associations in the database.  Due to study limitations and contradictory 
results across studies of at least equal quality, a conclusion regarding the association between 
glyphosate exposure and risk of NHL cannot be determined based on the available data.  The 
agency will continue to monitor the literature for studies and any updates to the AHS will be 
considered when available. 
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4.0 Data Evaluation of Animal Carcinogenicity Studies 

4.1 Introduction 

Cancer bioassays in animals have historically been the primary studies available to evaluate 
cancer hazard in humans since, until recently, epidemiological evidence was limited.  The results 
of these bioassays, as well as results from screening assays for genotoxicity, are considered in a 
weight-of-evidence approach to determine the potential of a chemical to induce cancer in 
humans.  Carcinogenicity studies in two rodent species are required for the registration of food 
use pesticides or when the use of a pesticide is likely to result in repeated human exposure over a 
considerable portion of the human lifespan (40 CFR Part 158.500).  Rodent carcinogenicity 
studies identified from the data collection phase of the systematic review were evaluated for 
study quality and acceptable studies were evaluated in the context of the 2005 EPA Guidelines 
for Carcinogen Risk Assessment as described in Sections 4.2 and 4.3 below, respectively.  This 
included studies using glyphosate salts, which dissociate quickly in aqueous environments to the 
glyphosate acid and the corresponding cation.  The cations would not be expected to impact the 
toxicity results compared to studies where animals are treated with glyphosate acid alone.       

4.2 Consideration of Study Quality for Animal Carcinogenicity Studies 

The agency has published test guidelines on how to conduct carcinogenicity studies (OCSPP 
870.4200) and combined chronic/carcinogenicity studies (OCSPP 870.4300) in rodents which 
have been harmonized with OECD guidelines (Test Nos. 451 and 453).  Test substances are 
typically administered in animal carcinogenicity studies by the oral route for food use pesticides.  
The studies are generally conducted in mice and rats with exposure durations of 18-24 months 
for mice and 24 months for rats, which represent exposures of the majority of the expected 
lifespan in these animals.  Guideline carcinogenicity studies are designed to test three or more 
doses in both sexes (with at least 50 animals/sex/dose) with adequate dose spacing to 
characterize tumor dose-response relationships.  Key considerations when evaluating 
carcinogenicity studies for cancer hazard assessment include identification of target organs of 
carcinogenicity, increased incidence of tumors or proportion of malignant neoplasms, and 
reduction in the time to appearance of tumors relative to the concurrent control group (OECD 
TG 451). 

There are a number of criteria the agency uses when evaluating the technical adequacy of animal 
carcinogenicity studies. A primary criterion is the determination of the adequacy of dosing.  The 
2005 EPA Guidelines for Carcinogen Risk Assessment recommends that the highest dose level 
selected should elicit signs of toxicity without substantially altering the normal life span due to 
effects other than tumors; or without inducing inappropriate toxicokinetics (e.g., overwhelming 
absorption or detoxification mechanisms); however, the high dose need not exceed 1,000 
mg/kg/day (i.e., limit dose) (OCSPP 870.4200; OCSPP 870.4300). Additional criteria to judge 
the technical adequacy and acceptability of animal carcinogenicity studies are provided in the 
test guidelines as well as other published sources (NTP, 1984; OSTP, 1985; Chhabra et al., 
1990). As stated in the 2005 EPA Guidelines for Carcinogen Risk Assessment, studies that are 
judged to be wholly inadequate in protocol, conduct or results, should be discarded from 
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analysis. Studies the agency consider acceptable are further evaluated for potential tumor 
effects. 

Following study quality evaluation, a total of 8 chronic/carcinogenicity studies in the rat and 6 
carcinogenicity studies in the mouse were considered acceptable for use in the current evaluation 
for the active ingredient glyphosate and were subsequently evaluated in the context of the 2005 
EPA Guidelines for Carcinogen Risk Assessment as described in Section 4.3.  A number of 
studies were judged to be inadequate in protocol, conduct or reporting and were not considered 
in the analysis of glyphosate. These studies and the justification for not including them in the 
analysis are listed below: 

1.		 A two-year chronic oral toxicity study in Albino rats by Reyna (1974)13. The study 
was considered inadequate to assess carcinogenicity due to insufficient reporting on 
the histopathology findings in the control and treatment groups. Approximately 70 
animals were unaccounted for across the study.  

2.		 A two-year drinking water study in Wistar rats with a formulated product (13.6% 
ammonium salt) by Chruscielska et al., (2000). In addition to deficiencies including 
inadequate reporting of water consumption and body weight data, this study was 
conducted with a glyphosate formulated product and not the active ingredient 
glyphosate, which is the focus of this review. Glyphosate formulations contain 
various components other than glyphosate and it has been hypothesized these 
components are more toxic than glyphosate alone.  The agency is collaborating with 
NTP to systematically investigate the mechanism(s) of toxicity for glyphosate and 
glyphosate formulations. This project is discussed in more detail in Section 7.0 of 
this document. 

3.		 An initiation-promotion study (George et al., 2010) in male Swiss mice that tested a 
commercial formulation of glyphosate (41%) on the skin.  Study deficiencies 
included small number (20) of animals, tested only males, and lack of 
histopathological examination. 

4.		 A carcinogenicity study in Swiss albino mice (Kumar, 2001)14. This study was not 
included due to the presence of a viral infection within the colony, which confounded 
the interpretation of the study findings. Malignant lymphomas were reported in this 
study in all dose groups. However, lymphomas are one of the most common types of 
spontaneous neoplastic lesions in aging mice (Brayton et al., 2012). Murine 
leukemia viruses (MuLVs) are also a common cause of lymphoma in many different 
strains of mice (Ward, 2006). For example, Tadesse-Heath et al. (2000) reported 
50% lymphoma (mostly B-cell origin) incidence in a colony of Swiss mice infected 
with MuLVs. Although the lymphoma incidences in Kumar (2001) were within or 
near normal background variation, it is not clear whether or not the viral infection 
may have contributed to the lymphoma incidence reported or the lower survival seen 
at the high dose in this study. 

13 MRID 00062507. 

14 MRID 49987403. In Greim et al. (2015), the same study is cited as Feinchemie Schwebda (2001).
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5.		 A two year feeding study in Sprague-Dawley rats (Excel, 1997) was not included. 
The agency does not have access to this study to perform an independent assessment 
of its conduct and; however, Greim et al. (2015) stated that the study “is considered 
unreliable for carcinogenicity evaluation” and there were “several deviations from 
the OECD Test Guideline 453”. 

4.3  Assessment of Animal Carcinogenicity Studies 

The agency considers many factors when interpreting the results of carcinogenicity studies.  
The 2005 EPA Guidelines for Carcinogen Risk Assessment are intended as a guidance only and 
does not provide a checklist for determining whether tumor findings are related to treatment.   
These guidelines emphasize the importance of weighing multiple lines of evidence in reaching 
conclusions regarding human carcinogenic potential of chemicals.  Evaluation of observed 
tumor findings takes into consideration both biological and statistical significance.  There are 
several factors in the 2005 EPA Guidelines for Carcinogen Risk Assessment used in the weight-
of-evidence evaluation of individual studies.  For this evaluation, the interpretation of the 
evidence related to tumor findings is described below.       

Dose Selection 
Doses should be selected based on relevant toxicological information.  Caution is taken in 
administering an excessively high dose that would confound the interpretation of the results to 
humans.  As mentioned above, the 2005 EPA Guidelines for Carcinogen Risk Assessment 
recommends that the highest dose level selected should elicit signs of toxicity without 
substantially altering the normal life span due to effects other than tumors; or without inducing 
inappropriate toxicokinetics (e.g., overwhelming absorption or detoxification mechanisms); 
however, the high dose is not recommended to exceed 1,000 mg/kg/day (OCSPP 870.4200; 
OCSPP 870.4300). Doses should provide relevant dose-response data for evaluating human 
hazard for human health risk assessment.  In the case of glyphosate, the low (oral) systemic 
toxicity and limited pharmacokinetic (PK) data for this chemical make it difficult to define a 
maximum tolerated dose (MTD) for the cancer bioassays.  A large number of the 
carcinogenicity studies conducted with glyphosate approach or exceed the limit dose.  The 2005 
EPA Guidelines for Carcinogen Risk Assessment state that “weighing of the evidence includes 
addressing not only the likelihood of human carcinogenic effects of the agent but also the 
conditions under which such effects may be expressed”.  As such, the agency puts less weight 
on observations of increased incidence of tumors that only occur near or above the limit dose. 

Statistical analyses to evaluate dose response and tumor incidences 
The main aim of statistical evaluation is to determine whether exposure to the test agent is 
associated with an increase in tumor development, rather than due to chance alone.  Tumors 
were selected for statistical analyses in the current evaluation if the study report identified 
tumors as statistically significant and/or have been identified by the reviewer as potentially 
biologically significant based on the presence of an increasing monotonic dose-response and/or 
relative increases from concurrent controls. For toxicological studies submitted to the agency 
for pesticide registration, including animal carcinogenicity studies, detailed reviews are 
performed, which summarize study findings and identify effects, such as tumors, for evaluation. 

Page 71 of 216
	



 

 
 

  

 

 
 

 

 

 

 

 
  

Statistical analyses should be performed on each tumor type separately.  The incidence of 
benign and malignant lesions of the same cell type, usually within a single tissue or organ, are 
considered separately, but may be combined when scientifically defensible (McConnell et al., 
1986). Trend tests and pairwise comparison tests are the recommended tests for determining 
whether chance, rather than a treatment-related effect, is a plausible explanation for an apparent 
increase in tumor incidence.  The 2005 Guidelines for Carcinogen Risk Assessment states that:  

“A trend test such as the Cochran-Armitage test (Snedecor and Cochran, 1967) asks whether the 
results in all dose groups together increase as dose increases.  A pairwise comparison test such 
as the Fisher exact test (Fisher, 1950) asks whether an incidence in one dose group is increased 
over that of the control group. By convention, for both tests a statically significant comparison 
is one for which p is less than 0.05 that the increased incidence is due to chance.  Significance 
in either kind of test is sufficient to reject the hypothesis that chance accounts for the result.” 

In the current evaluation, animals sacrificed for interim evaluations or died prior to the interim 
sacrifices were not included in the statistical evaluations to avoid dilution of a potential 
carcinogenic effect. Additionally, survival was evaluated across dose groups and no significant 
mortality differences were observed in any of the studies.  As a result, there was no need to 
incorporate survival adjustments into the analyses (e.g., Peto prevalence test).  The Cochran-
Armitage Test for Trend (Snedecor and Cochran, 1967; one-sided) was used for trend analysis.  
For pairwise comparisons, the Fisher Exact Test (Fisher, 1950; one-sided) was used to 
determine if incidences observed in treated groups were different from concurrent controls.  
Furthermore, the 2005 EPA Guidelines for Carcinogen Risk Assessment state that 
“considerations of multiple comparisons should also be taken into account”.  Multiple 
comparison methods control the familywise error rate, such that the probability of Type I error 
(incorrect rejection of the null hypothesis or “false positive”) for the pairwise comparisons in 
the family does not exceed the alpha level.  In the current evaluation, the Benjamini-Hochberg 
correction method was used to adjust for multiple comparisons (Benjamini and Hochberg, 
1995). 

For the current evaluation, statistical significance observed in either test is judged in the context 
of all of the available evidence.  Statistically significant responses may or may not be 
biologically significant and vice versa (Hsu and Stedeford, 2010; EPA, 2005).  If a trend was 
found to be statistically significant, a closer examination of the tumor incidence was taken to 
determine whether the data demonstrate a monotonic dose-response where an increase in tumor 
incidence is expected with corresponding increase in dose.  Therefore, statistically significant 
results with fluctuating tumor incidence across doses are not weighed as heavily as those 
displaying a monotonic dose-response.  If a pair-wise comparison was found to be statistically 
significant, a closer examination of the tumor incidence and other lines of evidence was taken 
to determine whether the response was biologically significant.  Factors considered in 
determining the biological relevance of a response are discussed below.  

All statistical analyses were reanalyzed for the purposes of this evaluation to ensure consistent 
methods were applied (M. Perron; 12-DEC-2017; TXR#0057690).   
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Historical Control Data 
As indicated in the 2005 EPA Guidelines for Carcinogen Risk Assessment (Section 2.2.2.1.3), 
the standard for determining statistical significance of tumor incidence comes from a comparison 
of tumors in dosed animals with those in concurrent control animals. Additional insight into the 
statistical and/or biological significance of a response can come from the consideration of 
historical control data (Tarone, 1982; Haseman, 1995; EPA, 2005).  Historical control data can 
add to the analysis, particularly by enabling identification of uncommon tumor types or high 
spontaneous incidence of a tumor in a given animal strain.  Generally speaking, statistically 
significant increases in tumors should not be discounted simply because incidence rates in the 
treated groups are within the range of historical controls or because incidence rates in the 
concurrent controls are somewhat lower than average.    

Historical control data are also useful to determine if concurrent control tumor incidences are 
consistent with previously reported tumor rates (Haseman, 1995).  Historical control data 
available to the agency from the performing laboratory for the same species and strain for a study 
were considered in the current evaluation.  These data were primarily generated within 3 years 
and in limited cases within 5 years of the study date.  Given the large number of age-related 
tumor outcomes in long-term rodent bioassays, and thus the large number of potential statistical 
tests run, caution is taken when interpreting results that have marginal statistical significance or 
in which incidence rates in concurrent controls are unusually low in comparison with historical 
controls since there may be an artificial inflation of the differences between concurrent controls 
and treated groups. Consequently, in the current evaluation, unusually low incidence in 
concurrent controls was noted when applicable and considered as part of the weight-of-evidence 
for the tumor findings.  Identification of common or uncommon situations prompts further 
thought about the meaning of the response in the current study in context with other observations 
in animal studies and with other evidence about the carcinogenic potential of the agent. 

Evidence of supporting preneoplastic lesions or related non-neoplastic lesions 
Carcinogenicity rodent studies are designed to examine the production of tumors as well as 
preneoplastic lesions and other indications of chronic toxicity that may provide evidence of 
treatment-related effects and insights into the way the test agent produces tumors (EPA, 2005).  
As such, the presence or lack of supporting preneoplastic or other related non-neoplastic 
changes were noted in the current evaluation of each study and considered in the weight-of-
evidence to aid in the determination of biological significance since these lesions would not be 
expected for age-related tumors in carcinogenicity with continuous treatment.  In the current 
evaluation, the agency investigated lesions in organs where tumors were observed and 
demonstrated biological significance based on the presence of an increasing monotonic dose-
response and/or relative increases from concurrent controls.  

Additional Considerations 
Other observations can strengthen or lessen the significance of tumor findings in carcinogenicity 
studies. Such factors include: uncommon tumor types; tumors at multiple sites; tumors in 
multiple species, strains, or both sexes; progression of lesions from preneoplastic to benign to 
malignant; reduced latency of neoplastic lesions (i.e., time to tumor); presence of metastases; 
unusual magnitude of tumor response; and proportion of malignant tumors (EPA, 2005).  The 
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agency considers all of the above factors when determining the significance of tumor findings in 
animal carcinogenicity studies.  

4.4 Summary of Animal Carcinogenicity Studies 

A total of 8 chronic toxicity/carcinogenicity studies in the rat15 and 6 carcinogenicity studies in 
the mouse were considered acceptable and evaluated in the weight-of-evidence analysis for 
glyphosate. This includes all of the studies that were part of the 2015 CARC evaluation plus an 
additional 4 studies identified from the systematic review.  In the 2015 CARC evaluation, for 
some of the studies considered, the CARC relied on summary data that was provided in the 
supplement to the Greim et al. (2015) review article. Due to the ongoing data collection effort 
and the acquiring of studies not previously submitted, the agency no longer needs to rely on the 
Greim et al. (2015) review article for the study data generated in relevant studies, allowing for a 
more complete and independent analysis.  It should be noted that studies have been cited 
differently in this evaluation as compared to Greim et al. (2015) so these alternative citations 
have been noted for applicable studies. 

The carcinogenicity studies conducted in the rat and mouse that were considered for the analysis 
are discussed in Sections 4.5 and 4.6, respectively. In these sections, short study summaries are 
presented which include information on the study design (including test material, strain of animal 
used, and doses and route of administration) as well as study findings including effects on 
survival, general toxicity observed, relevant non-neoplastic lesions, and the incidence and 
characterization of any tumor findings.  The characterization of the tumor response(s) is based on 
the considerations previously discussed in Section 4.3 for interpreting the significance of tumor 
findings in animal carcinogenicity studies.  The rat and mouse carcinogenicity studies are all 
summarized in Table 4.11 and Table 4.18, respectively.   

4.5 Rat Carcinogenicity Studies with Glyphosate 

4.5.1 Lankas, 1981 (MRID 00093879)16 

In a chronic toxicity/carcinogenicity study, groups of Sprague-Dawley rats (50/sex/dose) were 
fed diets containing glyphosate (98.7%, pure) at dietary doses of 0, 3/3, 10/11, and 31/34 
mg/kg/day (M/F) for 26 months. 

There were no treatment-related effects on survival at any dose level.  The highest dose tested of 
approximately 31 mg/kg/day was not considered a maximum tolerable dose to assess the 
carcinogenic potential of glyphosate.  Consequently, a second study (Stout and Ruecker, 1990) 
was conducted at higher doses, which is summarized in the Section 4.5.3. 

A statistically significant trend was reported for the testicular interstitial tumors; however, closer 
examination of the tumor incidence indicates that the data do not demonstrate a monotonic dose 
response with greater incidence observed at the low-dose as compared at the mid-dose.  The 

15 Note: the original draft of this Issue Paper included 9 studies in rats; however, one study (Burnett, 1979) was 
removed since the study was conducted with a contaminant of glyphosate, not the active ingredient glyphosate. 
16 In Greim et al. (2015), the same study is cited as Monsanto (1981). 
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incidence at the high dose was found to be statistically significant as compared to the concurrent 
controls (raw and adjusted p-values). 

Table 4.1. Testicular Interstitial Cell Tumors in Male Sprague-Dawley Rats (Lankas, 1981) 
Cochran-Armitage Trend Test & Fisher’s Exact Test Results. 

0 mg/kg/day 3.05 mg/kg/day 10.3 mg/kg/day 31.49 mg/kg/day 

Incidence 
(%) 

Raw p-value = 
Adjusted p-value = 

0/47a 

(0) 
0.011** 
0.032* 

3/49 
(6) 

0.129 
0.172 

1/47 
(2) 

0.500 
0.500 

6/50 
(12) 

0.016* 
0.032* 

Note: Trend test results denoted at control; * denotes significance at p=0.05; ** denotes significance at p=0.01. 
a. Number of tumor-bearing animals/Number of animals examined, excluding those that died or were sacrificed 
prior to study week 52 (interim sacrifice). 

The study report provided historical control information for 5 studies of similar duration (24-29 
months) run concurrently within 9 months of the termination of the study in the same laboratory.  
The historical control range for this tumor type was 3.4%-6.7% (mean = 4.5%) when considering 
all animals. When only considering animals that survived to terminal sacrifice, the historical 
control range was 6.2%-27.3% (mean = 9.6%).  These data indicate that the incidence of 
testicular cell tumors in concurrent controls (0%) appears to be unusually low for this tumor 
type. Furthermore, the incidence at all doses, including the high dose, was within the historical 
control range when evaluating animals at terminal sacrifice.  There were no supporting 
preneoplastic or other related non-neoplastic changes observed. 

4.5.2 Stout and Ruecker, 1990 (MRID 41643801)17 

In a chronic toxicity/carcinogenicity study, groups of Sprague-Dawley rats (60/sex/dose) were 
fed diets containing glyphosate (96.5%, pure) at dietary doses of 0, 89/113, 362/457 or 940/1183 
mg/kg/day M/F) for 24 months. The highest dose tested in this study approaches or exceeds the 
highest dose recommended in the test guidelines on how to conduct carcinogenicity studies 
(OCSPP 870.4200 and OCSPP 870.4300).  Tumor findings at these high doses are given less 
weight. 

There was no significant increase in mortality.  Three types of tumors were evaluated in this 
study: pancreatic cell adenomas, hepatocellular adenomas, and thyroid C-cell adenomas in 
males.  A discussion of each tumor type by organ is presented below: 

1.		 Pancreas: Tumor incidences of pancreatic islet cell tumors in male rats are presented in 
Tables 4.2. The incidence of pancreatic islet cell tumors lacked monotonic dose-
responses and trend analyses were not statistically significant.  There was also no 
statistical significance of the pairwise comparisons.  Historical control data were 
provided for 7 studies conducted in the same laboratory from 1983-1989 (within 1-4 
years of when Stout and Ruecker (1990) was performed).  The historical control range for 
the adenomas was 1.8%-8.3% (mean = 5.3%).  These data are presented in Table 4.3 and 
indicate that the incidence of adenomas in concurrent controls (2%) was at the lower limit 

17 In Greim et al. (2015), the same study is cited as Monsanto (1990). 
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of the historical range. There were no supporting preneoplastic or other related non-
neoplastic changes observed and no evidence of progression from adenomas to 
carcinomas.   

Table 4.2. Pancreatic Islet Cell Tumors in Male Sprague-Dawley Rats (Stout and Ruecker, 1990) 
Cochran-Armitage Trend Test & Fisher’s Exact Test Results. 

Tumor Type 0 mg/kg/day 89 mg/kg/day 362 mg/kg/day 940 mg/kg/day 

Adenoma 
Incidence 1/43a 8/45 5/49 7/48b 

(%) (2) (18) (10) (15) 
Raw p-value = 0.176 0.018* 0.135 0.042* 

Adjusted p-value = 0.176 0.071 0.176 0.083 
Carcinoma 
Incidence 1/43c 0/45 0/49 0/48 

(%) (2) (0) (0) (0) 
Raw p-value = -d -d -d -d 

Adjusted p-value = -d -d -d -d 

Combined 
Incidence 2/43 8/45 5/49 7/48 

(%) (5) (18) (10) (15) 
Raw p-value = 0.242 0.052 0.275 0.108 

Adjusted p-value =  0.275 0.209 0.275 0.215 
Note: Trend test results denoted at control; * denotes significance at p=0.05.   
a. Number of tumor-bearing animals/Number of animals examined, excluding those that died or were 

sacrificed prior to study week 55 (interim sacrifice). 
b. First adenoma in the study was observed at week 81 in the 940 mg/kg/day group. 
c. First carcinoma in the study was observed at week 105 in the controls. 
d. Trend p-value not reported since tumor incidence decreased with increasing dose. 

Table 4.3. Historical Control Data — Pancreatic Islet Cell Adenomas in Male Sprague- Dawley Rats (MRID No. 41728701). 

Study No. 1 2 3 4 5 6 7 Mean 
Study Year 07/83 02/85 10/85 6/85 9/88 1/89 3/89 -
Tumor Incidence 2/68 5/59 4/69 1/57 5/60 3/60 3/59 -

Percentage (%) 2.9% 8.5% 5.8% 1.8% 8.3% 5.0% 5.1% 5.3% 

2.		 Liver: Tumor incidences of liver tumors in male rats are presented in Tables 4.4.  There 
was a statistically significant dose trend for liver adenomas; however, the trend was not 
statistically significant with an adjustment for multiple comparisons.  Closer examination 
of the incidence indicates a relatively flat response at the low- and mid-dose with only an 
increase observed at the high-dose (940 mg/kg/day); however, the incidence of liver 
adenomas at the high-dose was not statistically significant when compared to the 
concurrent controls (raw or adjusted p-values).  Carcinomas and combined 
adenomas/carcinomas lacked statistical significance in trend and pairwise comparisons 
(Table 4.4). Historical control data were provided for 7 studies conducted in the same 
laboratory from 1983-1989 (within 1-4 years of when Stout and Ruecker (1990) was 
performed).  The historical control range was 1.4%-18.3% (mean = 9.2%) for the 
adenomas and 0%-6.7% for carcinomas (mean = 2.6%).  These data are provided in 
Table 4.5 and indicate that the observed incidences at all dose levels were within the 
historical control ranges. Except for a single animal at the mid-dose late in the study (89 
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weeks), no hyperplasia, preneoplastic foci or other non-neoplastic lesions were observed.  
Furthermore, there was no evidence of progression from adenomas to carcinomas.   

Table 4.4. Hepatocellular Tumors in Male Sprague-Dawley Rats (Stout and Ruecker, 1990) 
Cochran-Armitage Trend Test & Fisher’s Exact Test Results 

Tumor Type 0 mg/kg/day 89 mg/kg/day 362 mg/kg/day 940 mg/kg/day 

Adenoma 
Incidence 

(%) 
Raw p-value = 

Adjusted p-value =  

2/44a 

(5) 
0.022* 
0.089 

2/45 
(4) 

0.700 
0.700 

3/49 
(6) 

0.551 
0.700 

7/48b 

(15) 
0.101 
0.202 

Carcinoma 
Incidence 

(%) 
Raw p-value = 

Adjusted p-value = 

3/44 
(7) 
-d 

-d 

2/45 
(4) 
-d 

-d 

1/49 
(2) 
-d 

-d 

2/48c 

(4) 
-d 

-d 

Combined 
Incidence 

(%) 
Raw p-value = 

Adjusted p-value = 

5/44 
(11) 

0.078 
0.312 

4/45 
(9) 

0.769 
0.808 

4/49 
(8) 

0.808 
0.808 

9/48 
(19) 

0.245 
0.489 

Note: Trend test results denoted at control; * denotes significance at p=0.05.   
a. Number of tumor-bearing animals/Number of animals examined, excluding those that died or were 

sacrificed prior to study week 55 (interim sacrifice). 
b. First adenoma in the study was observed at week 88 in the 940 mg/kg/day group. 
c. First carcinoma in the study was observed at week 85 in the 940 mg/kg/day group. 
d. Trend p-value not reported since tumor incidence decreased with increasing dose. 

Table 4.5. Historical Control Data — Hepatocellular Tumors in Male Sprague- Dawley Rats (MRID No. 41728701). 

Study  No.  1  2 3  4 5  6 7  Mean  
Study Year 07/83 02/85 10/85 6/85 9/88 1/89 3/89 -

Adenomas 
Tumor Incidence 5/60 11/68 1/70 3/59 11/60 5/60 4/60 -
Percentage (%) 8.3% 16.2% 1.4% 5.1% 18.3% 8.3% 6.7% 9.2% 

Carcinomas 
Tumor Incidence 4/60 0/68 1/70 2/59 3/60 1/60 0/60 -
Percentage (%) 6.7% 0% 1.4% 3.4% 5% 1.7% 0% 2.6% 

3.		 Thyroid: Tumor incidences of thyroid tumors in male and female rats are presented in 
Tables 4.6 and 4.7, respectively. For males, no statistically significant trends were 
observed for adenomas, carcinomas, or combined adenomas/carcinomas.  For females, a 
statistically significant trend was observed for adenomas and combined 
adenomas/carcinomas; however, the trend was not statistically significant with 
adjustment for multiple comparisons.  There was no statistical significance in pairwise 
analyses. Historical control data were provided for 7 studies conducted in the same 
laboratory from 1983-1989 (within 1-4 years of when Stout and Ruecker (1990) was 
performed).  The historical control range was 3.3%-10% (mean = 6.1%) for the adenomas 
and 0%-2.9% for carcinomas (mean = 0.9%).  These data are provided in Table 4.8.  
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Non-neoplastic lesions (thyroid C-cell hyperplasia) were observed; however, there was a 
lack of a monotonic dose-response for these histopathological findings and no dose-
related increase in severity to support tumor findings (Table 4.9).  There was also no 
evidence of progression from adenomas to carcinomas. 

Table 4.6. Thyroid C-Cell Tumors in Male Sprague-Dawley Rats (Stout and Ruecker, 1990) 
Cochran-Armitage Trend Test & Fisher’s Exact Test Results 

Tumor Type 0 mg/kg/day 89 mg/kg/day 362 mg/kg/day 940 mg/kg/day 
Adenoma 
Incidence 2/54a, b 4/55 8/58 7/58 

(%) (4) (7) (14) (12) 
Raw p-value = 0.079 0.348 0.060 0.099 

Adjusted p-value = 0.132 0.348 0.132 0.132 
Carcinoma 
Incidence 0/54 2/55c 0/58 1/58 

(%) (0) (4) (0) (2) 
Raw p-value = 0.457 0.252 1.000 0.518 

Adjusted p-value = 0.518 0.518 1.000 0.518 
Combined 
Incidence 2/54 6/55 8/58 8/58 

(%) (4) (11) (14) (14) 
Raw p-value = 0.087 0.141 0.060 0.060 

Adjusted p-value = 0.116 0.141 0.116 0.116 
Note: Trend test results denoted at control. 
a. Number of tumor-bearing animals/Number of animals examined, excluding those that died or were 

sacrificed prior to study week 55 (interim sacrifice). 
b. First adenoma in the study was observed at week 54 in the controls.  
c. First carcinoma in the study was observed at week 93 in the 89 mg/kg/day group. 

Table 4.7. Thyroid C-Cell Tumors in Female Sprague Dawley Rats 
Cochran-Armitage Trend Test & Fisher’s Exact Test Results (Stout and Ruecker, 1990). 

Tumor Type 0 mg/kg/day 113 mg/kg/day 457 mg/kg/day 1183 mg/kg/day 

Adenoma 
Incidence 2/57a 2/60 6/59b 6/55 

(%) (4) (3) (10) (11) 
Raw p-value = 0.040* 0.710 0.147 0.124 

Adjusted p-value = 0.159 0.710 0.196 0.196 
Carcinoma 
Incidence 0/57 0/60 1/59c 0/55 

(%) (0) (0) (2) (0) 
Raw p-value = 0.494 1.000 0.509 1.000 

Adjusted p-value = 0.509 1.000 0.509 1.000 
Adenoma/Carcinoma 

Incidence 2/57 2/60 7/59 6/55 
(%) (4) (3) (12) (11) 

Raw p-value = 0.042* 0.710 0.090 0.124 
Adjusted p-value = 0.166 0.710 0.166 0.166 

Note: Trend test results denoted at control; * denotes significant at p=0.05. 
a. Number of tumor-bearing animals/Number of animals examined, excluding those that died or were 

sacrificed prior to study week 55 (interim sacrifice). 
b. First adenoma in the study was observed at week 72 in the controls. 
c. First carcinoma in the study was observed at week 93 in the 457 mg/kg/day group. 
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Table 4.8. Historical Control Data — Thyroid C-Cell Tumors in Female Sprague- Dawley Rats (MRID No. 41728701). 

Study  No.  1  2 3 4 5  6 7  Mean  

Study Year 07/83 02/85 10/85 6/85 9/88 1/89 3/89 -

Adenomas 

Tumor Incidence 2/60 3/69 7/70 3/59 5/59 5/60 2/60 -

Percentage (%) 3.3% 4.3% 10.0% 5.1% 8.5% 8.3% 3.3% 6.1% 

Carcinomas 

Tumor Incidence 1/60 2/69 0/70 1/59 0/59 0/60 0/60 -

Percentage (%) 1.7% 2.9% 0% 1.7% 0% 0% 0% 0.9% 

Table 4.9. Thyroid Non-Neoplastic Lesions (Stout and Ruecker, 1990) 

Males 

Dose 0 mg/kg/day 89 mg/kg/day 362 mg/kg/day 940 mg/kg/day 

Total Incidences of thyroid 
C-cell hyperplasia and 
severity scores 

5/60 
(8%) 

Diffuse (moderate) – 1 
Multi-focal (minimal) – 3 

Focal (mild) – 1 

1/60 
(2%) 

Focal (mild) – 1 

6/60 
(10%) 

Focal (minimal) – 4 
Multi-focal (minimal) – 1 

Multi-Focal (mild) – 1 

5/60 
(8%) 

Focal (minimal) – 2 
Focal (mild) – 1 

Multi-focal (mild) – 1 
Multi-focal (moderate) – 1 

Females 

0 mg/kg/day 113 mg/kg/day 457 mg/kg/day 1183 mg/kg/day 

Thyroid C-cell hyperplasia 
and severity scores 

10/60 
(17%) 

Diffuse (moderate) – 1 
Focal (mild) – 1 

Focal (minimal) – 1 
Focal (mild) – 1 

Focal (moderate) – 1 
Multi-focal (minimal) – 3 
Multi-focal (moderate) – 1 

Diffuse (moderate) – 1 

5/60 
(8%) 

Focal (mild) – 3 
Focal (minimal) – 1 

Multi-focal (minimal) – 1 

9/60 
(15%) 

Focal (minimal) – 4
 Multi-focal (minimal) – 2 

Multi-focal (mild) – 3 

5/60 
(8%) 

Focal (mild) – 1 
Focal (minimal) – 1 

Multi-focal (mild) – 2 
Diffuse (moderate) – 1 

*Data taken from pages 1071-2114 of the study report. 

4.5.3 Atkinson et al., 1993a (MRID 49631701)18 

In a combined chronic toxicity/carcinogenicity study, glyphosate (98.9% pure) was administered 
to 50 Sprague-Dawley rats/sex/dose in the diet at doses of 0, 11/12, 112/109, 320/347, and 
1147/1134 mg/kg/day for 104 weeks (M/F) for 104 weeks. An additional 35 rats/sex/dose were 
included for 1-year interim sacrifice. 

18 Note: In Greim et al. (2015), the same study is cited as Cheminova (1993a). 
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No adverse effects on survival were seen in either sex across the doses tested.  There were no 
changes in histopathological findings observed.  There were no treatment-related increases in 
tumor incidences in the study.   

4.5.4 Brammer, 2001 (MRID 49704601)19 

In a combined chronic toxicity/carcinogenicity study, glyphosate acid (97.6% pure) was 
administered to groups of Wistar rats in the diet.  Groups of 52 rats/sex received diets containing 
doses of 0, 121/145, 361/437 or 1214/1498 mg/kg/day for 24 months, in males/females, 
respectively.  The highest dose tested in this study exceeds the highest dose recommended in the 
test guidelines on how to conduct carcinogenicity studies (OCSPP 870.4200 and OCSPP 
870.4300). 

A statistically significant higher survival (p=0.02) was observed in males at the highest dose 
tested at the end of 104 weeks relative to concurrent controls, and a statistically significant trend 
for improved survival was observed in treated males (p=0.03). The inter-current (early) deaths 
were 37/52, 36/52, 35/52, and 26/52 for the control, low-, mid-, and high-dose groups, 
respectively. The terminal deaths were 16/52, 17/52, 18/52, and 26/52 for the control, low-, mid- 
and high-dose groups, respectively. There were no treatment-related non-neoplastic lesions in 
any organs of either sex at any dose level tested.  As shown in Table 4.10, a statistically 
significant trend in the incidences of liver adenomas was observed in male rats; however, a 
monotonic dose-response was not observed upon closer examination of the incidence data.  
Tumor incidences appear to fluctuate with increases observed at the low- and high-dose and no 
tumors observed in the control and mid-dose.  Statistical significance with raw (unadjusted) p-
values was observed for the tumor incidence at the high-dose (1214 mg/kg/day) when compared 
to concurrent controls; however, it was not statistically significant with an adjustment for 
multiple comparisons (p= 0.055).  The improved survival in the high-dose group may help 
explain a modestly higher incidence of an age-related background tumor like liver adenomas and 
this corresponds with the lack of associated lesions observed in the study.     

Table 4.10. Liver Adenomas in Male Wistar Rats (Brammer, 2001) 
Cochran-Armitage Trend Test and Fisher’s Exact Test Results. 

0 mg/kg/day 121 mg/kg/day 361 mg/kg/day 1214 mg/kg/day 
Adenoma 
Incidence 

(%) 
Raw p-value = 

Adjusted p-value =  

0/44a 

(0) 
0.010* 
0.029* 

2/48 
(4) 

0.269 
0.269 

0/48 
(0) 

1.000 
1.000 

5/49 
(10) 

0.037* 
0.055 

Note: Trend test results denoted at control; * denotes significance at p=0.05; ** denotes significance at p=0.01 
a. Number of tumor-bearing animals/Number of animals examined, excluding those that died or were 
sacrificed prior to study week 52 (interim sacrifice). 

4.5.5 Pavkov and Wyand 1987 (MRIDs 40214007, 41209905, 41209907) 

Glyphosate trimesium salt (sulfosate, 56.2% pure) was tested in a 2-year chronic 
feeding/carcinogenicity study in male and female Sprague-Dawley (Crl:CD[SD]BR) rats.  Sixty 

19 Note: In Greim et al. (2015), the same study is cited as Syngenta (2001). 
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animals/sex were tested in control group 1 (basal diet, no vehicle), 80/sex were tested in control 
group 2 (basal diet plus propylene g1ycol at 1% w/w vehicle) and in the low and mid-dose 
groups, and 90/sex were tested in the high dose group.  The following dose levels were tested: 0, 
4.2/5.4, 21.2/27 or 41.8/55.7 mg/kg/day in males and females respectively.  

Treatment had no effect on survival.  There were no changes in histopathological findings 
observed. There were no treatment-related increases in tumor incidences in the study.   

4.5.6 Suresh, 1996 (MRID 49987401)20 

In a combined chronic toxicity/carcinogenicity study, glyphosate (96.0-96.8% pure) was 
administered to groups of Wistar rats in the diet.  Groups of 50 rats/sex/group received diets 
containing 0, 6.3/8.6, 59.4/88.5, and 595.2/886 mg/kg/day glyphosate for 24 months in males and 
females respectively.  The highest dose tested in females in this study approaches the highest 
dose recommended in the test guidelines on how to conduct carcinogenicity studies (OCSPP 
870.4200 and OCSPP 870.4300).      

No adverse effects on survival were observed in either sex across the doses tested.  There were 
no changes in histopathological findings observed.  There were no treatment-related increases in 
tumor incidence observed in the study.   

4.5.7 Enemoto, 1997 (MRID 50017103-50017105)21 

In a combined chronic toxicity and carcinogenicity study, groups of 50 Sprague-Dawley 
rats/sex/group received daily dietary doses of 0, 104/115, 354/393 and 1127/1247 mg/kg 
bw/day glyphosate for males and females, respectively.  In addition, 10 rats/sex/group were 
included for interim sacrifices at 26, 52, and 78 weeks.  The highest dose tested in this study 
exceeds the highest dose recommended in the test guidelines on how to conduct 
carcinogenicity studies (OCSPP 870.4200 and OCSPP 870.4300).   

There were no changes in mortality at any of the doses tested. There were no changes in 
histopathological findings observed.  There were no treatment-related increases in tumor 
incidence observed in the study. 

4.5.8 Wood et al., 2009a (MRID 49957404)22 

In a combined chronic toxicity/carcinogenicity study, glyphosate (95.7% pure) was administered 
to groups of Wistar rats in the diet. Groups of 51 rats/sex/group received diets containing 0, 95.0, 
316.9, and 1229.7 mg/kg/day glyphosate for males and female, respectively.  The highest dose 
tested in this study exceeds the highest dose recommended in the test guidelines on how to 
conduct carcinogenicity studies (OCSPP 870.4200 and OCSPP 870.4300).  

20 Note: In Greim et al. (2015), the same study is cited as Feinchemie Schwebda (1996). 
21 Note: In Greim et al. (2015), the same study is cited as Arysta Life Sciences (1997b). 
22 Note: In Greim et al. (2015), the same study is cited as NuFarm (2009b). 
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No adverse effects on survival were seen in either sex across the doses tested.  There were no 
treatment-related preneoplastic or related non-neoplastic lesions in either sex at any dose level.   

In female rats, mammary gland tumors were noted.  Tumor incidences for mammary gland 
adenomas, adenocarcinomas, and combined adenomas/adenocarcinomas in female mice are 
presented in Table 4.11. Statistically significant trends were observed for the adenocarcinoma 
and combined analyses; however, statistical significance was only seen for the combined 
analyses following adjustment for multiple comparisons.  There was no statistical significance 
observed in pairwise comparisons. 

Table 4.11 Mammary Gland Tumor Incidences in Female Rats (Wood et al., 2009a) 
Fisher’s Exact Test and Cochran-Armitage Trend Test Results 

Tumor Type 0 mg/kg/day 95.0 mg/kg/day 316.9 mg/kg/day 1229.7 mg/kg/day 

Adenoma 
Incidence 

(%) 
Raw p-value = 

Adjusted p-value = 

0/48a 

(0) 
0.062 
0.124 

0/51 
(0) 

1.000 
1.000 

0/50 
(0) 

1.000 
1.000 

2/50 
(4) 

0.258 
0.258 

Adenocarcinoma 
Incidence 

(%) 
Raw p-value = 

Adjusted p-value = 

2/48 
(4) 

0.043* 
0.172 

3/51 
(6) 

0.529 
0.705 

1/50 
(2) 

0.886 
0.886 

6/50 
(12) 

0.148 
0.296 

Combined Incidence 
(%) 

Raw p-value = 
Adjusted p-value = 

2/48 
(4) 

0.007** 
0.028* 

3/51 
(6) 

0.529 
0.705 

1/50 
(2) 

0.886 
0.886 

8/50 
(16) 

0.053 
0.105 

Note: Trend test results denoted at control; * denotes significance at p=0.05; ** denotes significant at p=0.01. 
a. Number of tumor-bearing animals/Number of animals examined, excluding those that died or were sacrificed 
prior to study week 52 (interim sacrifice). 

4.5.9 Summary of Rat Data 

In 4 of the 8 rat studies conducted with glyphosate, no tumors were identified for evaluation.  Of 
the remaining 4 rat studies, a statistically significant trend was observed for tumor incidences in 
the testes, liver, or mammary gland following adjustment for multiple comparisons.  A 
statistically significant pairwise comparison was only observed following adjustment for 
multiple comparisons for testicular tumors at the highest dose tested (31 mg/kg/day) in one 
individual study. In some cases, the tumor incidence across doses did not demonstrate a 
monotonic dose response. There was no evidence of corroborating pre-neoplastic or related non-
neoplastic lesions or evidence of tumor progression (progression from pre-neoplastic to 
malignancy) to support biological significance of tumor findings.  In a limited number of cases, 
the agency considered historical control data to inform the relevance of a tumor increase, which 
indicated concurrent controls were unusually low or the observed incidences were within the 
historical control range in most instances.   
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Table 4.12. Summary of Rat Carcinogenicity Studies 

Study Dose Range 
Pre-Neoplastic or Related 
Non-Neoplastic Lesions 

Tumors Incidences, Statistical Significance, and Related Comments 

Lankas (1981) 

Sprague-Dawley rats 

98.7% Technical in diet 

0, 3/3, 10/11, and 31/34 mg/kg/day [M/F] 
None observed 

Statistically significant trend observed for testicular interstitial cell tumors; 
however, did not observe monotonic dose-response with higher incidence at 
low-dose than mid-dose.  Incidences were 0/47 in controls, 3/49 at low-dose, 
1/47 at mid-dose, and 6/50 at high-dose. Increased incidence at high-dose 
statistically significant, but unusually low control incidence (based on 
terminal sacrifice historical control data in study report) inflated increase at 
high-dose. 

Pancreatic tumors lacked statistically significant trend. Tumor incidence for 
pancreatic adenomas in males were 1/43 in controls, 8/45 at the low-dose, 
5/49 at the mid-dose, and 7/48 at the high-dose.  Concurrent control incidence 
for this tumor type was at the lower bound of the historical control range for 
performing laboratory. Negative trend observed for carcinomas.  Combined 
adenoma/carcinoma incidence similar except low-dose was 2/43. No 
statistically significant pairwise comparisons, including the highest dose 
tested which is approaching/exceeding 1,000 mg/kg/day. 

No statistically significant trends or pairwise comparisons for hepatocellular 

Stout and Ruecker (1990) 96.5% Technical in diet 

0, 89/113, 362/457 and 940/1183 mg/kg/day [M/F] for 
None observed 

tumors following adjustment for multiple comparisons.  Negative trend 
observed for carcinomas.  The highest dose tested approached/exceeded 1,000 

Sprague-Dawley rats 24 months mg/kg/day.  All incidences within historical control range for performing 
laboratory. 

No statistically significant trend for thyroid C-cell tumors in males.  For 
females, statistically significant trend for combined adenomas/carcinomas 
following adjustment for multiple comparisons. Incidences for combined 
adenomas/carcinomas were 2/57 in controls, 2/60 at the low-dose, 7/59 at the 
mid-dose, and 6/55 at the high-dose.  No statistically significant pairwise 
comparisons, including the highest dose tested which is 
approaching/exceeding 1,000 mg/kg/day. 

Atkinson et al. (1993a) 

Sprague-Dawley rats 

98.9% Technical in diet 

0, 11/12, 112/109, 320/347, and 1147/1134 mg/kg/day 
for 104 weeks (M/F) 

None observed 
There were no tumors identified for evaluation, including the highest dose 
tested which exceeded 1,000 mg/kg/day.  
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Table 4.12. Summary of Rat Carcinogenicity Studies 

Study Dose Range 
Pre-Neoplastic or Related 
Non-Neoplastic Lesions 

Tumors Incidences, Statistical Significance, and Related Comments 

Brammer (2001) 

Wistar rats 

97.6% Technical in diet 

0, 121/145, 361/437 and 1214/1498 mg/kg/day [M/F] 
None observed 

Statistically significant trend in liver adenomas in males. Non-monotonic 
dose-response with incidences at 0/44 in controls, 2/48 at the low-dose, 0/48 
at the mid-dose, and 5/49 at the high-dose.  No statistically significant 
pairwise comparisons following adjustment for multiple comparisons, 
including the highest dose tested which exceeded 1,000 mg/kg/day.  

Pavkov and Wyand (1987) 

Sprague-Dawley rats 

56.2% Technical (Trimesium salt; Sulfosate) 

0, 4.2/5.4, 21.2/27 and 41.8/55.7 mg/kg/day [M/F] 
None observed There were no tumors identified for evaluation.  

Suresh (1996) 

Wistar rats 

96.0-96.8% Technical in diet 

0, 6.3/8.6, 59.4/88.5, and 595.2/886 mg/kg/day [M/F] 
None observed There were no tumors identified for evaluation, including the highest dose 

tested which exceeded 1,000 mg/kg/day. 

Enemoto (1997) 

Sprague-Dawley rats 

94.61-97.56% Technical in diet 

0, 104/115, 354/393 and 1127/1247 mg/kg/day [M/F] 
None observed 

There were no tumors identified for evaluation, including the highest dose 
tested which exceeded 1,000 mg/kg/day. 

Wood et al. (2009a) 

Wistar rats 

95.7% Technical in diet 

0, 86/105, 285/349 or 1077/1382 mg/kg/day [M/F] 
None observed 

Statistically significant trends were observed for the combined mammary 
gland adenoma/adenocarcinoma analyses following adjustment for multiple 
comparisons.  Incidences were 2/48 in controls, 3/51 at the low-dose, 1/50 at 
the mid-dose, and 8/50 at the high-dose. No statistically significant pairwise 
comparisons, including the highest dose tested which exceed 1,000 
mg/kg/day. 
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4.6 Mouse Carcinogenicity Studies with Glyphosate 

4.6.1 Reyna and Gordon, 1973 (MRID 00061113) 

In an 18-month carcinogenicity study, groups of 50 Swiss white mice/sex/dose were fed 
glyphosate at dietary levels of approximately 17 mg/kg/day and 50 mg/kg/day.  There was no 
effect on survival at any of the doses tested.  There were no changes in histopathological findings 
observed. There were no treatment-related increases in tumor incidence observed in the study.  
Although only ten mice/sex/dose were examined for histopathological changes, there were no 
statistically significant increases in tumors observed in the study; therefore, this deficiency 
would not impact the overall conclusion regarding tumor findings.     

4.6.2 Knezevich and Hogan, 1983 (MRID 00130406)23 

Groups of 50 male and female CD-1 mice received glyphosate (99.78%, pure) at dietary doses of 
0, 161/195, 835/968, 4945/6069 mg/kg/day for males and females, respectively for 24 months. 
The highest dose tested in this study far exceeds the highest dose recommended in the test 
guidelines on how to conduct carcinogenicity studies (OCSPP 870.4200 and OCSPP 870.4300).  
Furthermore, the mid-dose tested in this study was approaching 1,000 mg/kg/day.  Tumor 
findings at these high doses are given less weight.  No effect on survival was observed.  A low 
incidence of renal tubule adenomas, which are considered rare, were noted in males.  The 
incidences of renal tubule adenomas following initial evaluation of the study were reported as 
follows: 0/49 in the controls; 0/49 at the low-dose; 1/50 at the mid-dose; and 3/50 at the high 
dose (TXR# 0004370). In 1985, the registrant directed a re-evaluation of the original renal 
sections by a consulting pathologist.  This re-evaluation identified a small renal tubule adenoma 
in one control male mouse, which was not diagnosed as such in the original pathology report.  In 
1986, at the request of the agency, additional renal sections (3 sections/kidney/mouse spaced at 
150 micron intervals) were evaluated in all control and all glyphosate-treated male mice in order 
to determine if additional tumors were present.  The additional pathological and statistical 
evaluations concluded that the renal tumors in male mice were not compound-related. 

Subsequently, the agency requested a Pathology Work Group (PWG) evaluate the kidney 
sections. The PWG examined all sections of the kidney, including the additional renal sections, 
and were blinded to treatment group.  The renal tubular-cell lesions diagnosed by the PWG are 
presented below in Table 4.13 with results from statistical analyses.  The PWG noted that 
because differentiation between tubular-cell adenoma and tubular-cell carcinoma is not always 
clearly apparent and because both lesions are derived from the same cell type, it is appropriate to 
combine the incidences from these two tumor types for purposes of evaluation and statistical 
analysis. The PWG unanimously concluded that these lesions are not compound-related based on 
the following considerations: 1) renal tubular cell tumors are spontaneous lesions for which there 
is a paucity of historical control data for this mouse stock; 2) there was no statistical significance 
in a pairwise comparison of treated groups with the concurrent controls and there was no 
evidence of a statistically significant linear trend; 3) multiple renal tumors were not found in any 

23 Note: In Greim et al. (2015), the same study is cited as Monsanto (1983). 
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animal; and 4) compound-related nephrotoxic lesions, including pre-neoplastic changes, were not 
present in male mice in this study (TXR# 0005590). 

Table 4.13.  Renal Tubular Cell Tumors in Male CD-1 Mice (Knezevich and Hogan, 1983) 
Cochran-Armitage Trend Test & Fisher’s Exact Test Results. 

Tumor Type 0 mg/kg/day 161 mg/kg/day 835 mg/kg/day 4945 mg/kg/day 

Adenoma Incidence 
(%) 

Raw p-value = 
Adjusted p-value = 

1/49 
(2) 

0.442 
1.000 

0/49 
(0) 

1.000 
1.000 

0/50 
(0) 

1.000 
1.000 

1/50 
(2) 

0.758 
1.000 

Carcinoma 
Incidence 

(%) 
Raw p-value = 

Adjusted p-value = 

0/49 
(0) 

0.063 
0.190 

0/49 
(0) 

1.000 
1.000 

1/50 
(2) 

0.505 
0.505 

2/50 
(4) 

0.253 
0.379 

Combined 
Incidence 

(%) 
Raw p-value = 

Adjusted p-value = 

1/49 
(2) 

0.065 
0.259 

0/49 
(0) 

1.000 
1.000 

1/50 
(2) 

0.758 
1.000 

3/50 
(6) 

0.316 
0.633 

Note: Trend test results denoted at control. 

Historical control data from 14 studies conducted between 1977 and 1981 (within <1 to 3 years 
of when Knezevich and Hogan (1983) was performed) at the performing laboratory (Table 4.14) 
indicated that the mouse renal tubular adenomas ranged from 0 to 3.3% and the incidence in the 
current study was within the historical control range (TXR# 0007252). 

Table 4.14. Historical Control Data- Kidney tumors in CD-1 Mice (TXR #0007252). 

Study Period 6/78 -
7/80 

12/77-
4/80 

12/77-
3/80 

10/78-
4/81 

11/78-
4/81 

11/77-
4/80 

10/77-
4/80 

No. Examined 57 54 61 51 53 59 60 60 60 60 60 60 60 60 

Tubular Adenoma 0 1 0 0 0 0 0 0 0 2 0 0 0 0 

Histopathological examinations noted chronic interstitial nephritis and tubular epithelial changes 
(basophilia and hypertrophy) in the kidneys of male rats in the study (Table 4.15).  The increased 
incidence of chronic interstitial nephritis in males lacked a dose-response.  The incidence in 
controls of bilateral interstitial nephritis was higher than low-dose group and approximately the 
same as the mid-dose group.  Unilateral chronic interstitial nephritis was only seen in 1 animal in 
the low- and high-dose groups. Furthermore, chronic interstitial nephritis is not considered to be 
a precursor lesion for tubular neoplasms.  A monotonic dose-response was not observed for the 
epithelial basophilia and hypertrophy, such that the incidence fluctuated with dose and the lowest 
incidence was observed at the highest dose tested.  There was no increase in supporting 
preneoplastic or related non-neoplastic renal tubular lesions (e.g., tubular epithelial 
necrosis/regeneration, hyperplasia) observed in male mice.   
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Table 4.15. Kidney Histopathological Alterations in Male CD-1 Mice (Knezevich and Hogan, 1983) 
Males 

Dose 0 mg/kg/day 161 mg/kg/day 835 mg/kg/day 4945 mg/kg/day 

Bilateral Chronic 
Interstitial Nephritis 

5/49 
(10%) 

1/49 
(2%) 

7/50 
(14%) 

11/50 
(22%) 

Unilateral Chronic 
Interstitial Nephritis 

0/49 
(0%) 

1/49 
(2%) 

0/49 
(0%) 

1/50 
(2%) 

Proximal Tubule 
Epithelial Basophilia 
and Hypertrophy 

15/49 
(31%) 

10/49 
(20%) 

15/50 
(30%) 

7/50 
(14%) 

*Data taken from page 305 and 306, and the study pathology report; incidences were moderate diffuse 

4.6.3 Atkinson, 1993b (MRID 49631702)24 

In a carcinogenicity study, glyphosate (>97% pure) was administered to groups of 50 CD-1 
mice/sex/dose in the diet for 104 weeks at doses of 0, 98/102, 297/298, 988/1000 mg/kg/day for 
males and females, respectively.  No interim sacrifices were performed. 

There was no effect on survival in the study.  There were no preneoplastic lesions or related non-
neoplastic lesions observed. As shown in Table 4.16, hemangiosarcomas were found in 4/45 
(9%) of high-dose male mice (1000 mg/kg/day) compared to none in the concurrent controls or 
other treated groups. Hemangiosarcomas are commonly observed in mice (generally more 
common in males for CD-1 strain) as both spontaneous and treatment-related tumors arising 
from endothelial cells.  As vascular tumors, they can occur at different sites, with liver and 
spleen tending to be the most common sites in mice.  In the high-dose mice with 
hemangiosarcomas, one had the tumors present in the liver and spleen, one had the tumor present 
in the liver only, one had the tumors present in the liver, spleen, and prostate, and one had the 
tumor present in the spleen only.  A statistically significant trend was observed.  Closer 
examination of the incidence indicates a relatively flat response at the low- and mid-dose with 
only an increase observed at the high-dose; however, the incidence of hemangiosarcomas at the 
high-dose was not statistically significant when compared to the concurrent controls. 

Table 4.16. Hemangiosarcomas in Male CD-1 Mice (Atkinson, 1993b) 
Cochran-Armitage Trend Test and Fisher’s Exact Test Results. 

Dose (mg/kg/day) 0 100 300 1000 

Hemangiosarcoma 
Incidence 

(%) 
Raw p-value = 

Adjusted p-value = 

0/47a 

(0) 
0.003** 
0.006** 

0/46 
(0) 

1.000 
1.000 

0/50 
(0) 

1.000 
1.000 

4/45 
(9) 

0.053 
0.053 

Note: Trend test results denoted at control; * denotes significance at p=0.05; ** denotes significance at p=0.01 
a= Number of tumor bearing animals/Number of animals examined, excluding those that died before week 52. 

24 Note: In Greim et al. (2015), the same study is cited as Cheminova (1993b). 
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4.6.4 Wood et al., 2009b (MRID 49957402)25 

In a feeding study, CD-1 mice (50/sex/dose) received glyphosate (95.7%) for 80 weeks at dietary 
dose levels of 0, 71.4/97.9, 234.2/299.5, or 810/1081.2 mg/kg/day for males and females, 
respectively. The highest dose tested in this study approaches or exceeds the highest dose 
recommended in the test guidelines on how to conduct carcinogenicity studies (OCSPP 870.4200 
and OCSPP 870.4300).   

There was no effect on survival in the study.  In male mice at the high dose, there were increases 
in the incidences of lung adenocarcinomas and malignant lymphomas.  A discussion of each 
tumor type is presented below: 

1.		 Lung: Tumor incidence for lung adenomas, adenocarcinomas, and combined 
adenomas/adenocarcinomas are presented in Table 4.17.  A statistically significant trend 
was only noted for the adenocarcinomas; however, the trend was not statistically 
significant with adjustment for multiple comparisons.  Closer examination of the tumor 
incidence indicates the dose-response was relatively flat at the low- and mid-dose with 
only an increase observed at the high-dose and the incidence of lung adenocarcinomas at 
the high-dose (810 mg/kg/day) was not statistically significant when compared to the 
concurrent controls. There were no treatment-related preneoplastic or related non-
neoplastic lesions observed. 

2.		 Malignant lymphoma: Tumor incidence for malignant lymphoma are also presented in 
Table 4.18. A statistically significant trend was observed and the incidence at the high-
dose (810 mg/kg/day) was statistically significantly elevated as compared to concurrent 
controls with the raw (unadjusted) p-value; however, with an adjustment for multiple 
comparisons, the increased incidence at the high-dose was not statistically significant (p= 
0.059). Historical control data have been submitted (MRIDs 50464501and 50464601) 
from the same testing laboratory for 10 studies of similar duration.  These data were 
generated within approximately 5 years of the Wood et al. (2009b) study. The historical 
control range was 0%-32% (mean = 8.7%).  All observed incidences of this tumor type 
were within the historical control range. 

25 Note: In Greim et al. (2015), the same study is cited as NuFarm (2009a). 
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Table 4.17.  Lung Tumors in Male CD-1 Mice (Wood et al., 2009b) 
Fisher’s Exact Test and Cochran-Armitage Trend Test Results. 

Dose (mg/kg/day) 0 71.4 234.2 810 

Lung Adenoma 
Incidence 9/44 7/46 9/48 4/45 

(%) (20) (15) (19) (9) 
Raw p-value = -b -b -b -b 

Adjusted p-value = -b -b -b -b 

Lung 
Adenocarcinoma 5/44a 5/46 7/48 11/45 

 (%) (11) (11) (15) (24) 
Raw p-value = 0.026* 0.659 0.443 0.091 

Adjusted p-value = 0.103 0.659 0.590 0.182 
Lung Combined 

Incidence 14/44 12/46 16/48 15/45 
(%) (32) (26) (33) (33) 

Raw p-value = 0.328 0.797 0.527 0.529 
Adjusted p-value = 0.706 0.797 0.706 0.706 

Note: Trend test results denoted at control; * denotes significance at p=0.05;** denotes significance at p=0.01
	
a= Number of tumor bearing animals/Number of animals examined, excluding those that died before week 

52 (interim sacrifice). 

b = Trend and pairwise p-values not reported since tumor incidence decreased with increasing dose. 


Table 4.18.  Malignant Lymphomas in Male CD-1 Mice (Wood et al., 2009b) 
Fisher’s Exact Test and Cochran-Armitage Trend Test Results. 

Dose (mg/kg/day) 0 71.4 234.2 810 

Malignant 
Lymphoma 
Incidence 

(%) 
Raw p-value = 

Adjusted p-value 
= 

0/44 
(0) 

0.006** 
0.025* 

1/46 
(2) 

0.511 
0.511 

2/48 
(4) 

0.269 
0.359 

5/45 
(11) 

0.029* 
0.059 

Note: Trend test results denoted at control; * denotes significance at p=0.05; ** denotes significance at 
p=0.01 
a= Number of tumor bearing animals/Number of animals examined, excluding those that died before week 
52 (interim sacrifice). 

4.6.5 Sugimoto, 1997 (MRID 50017108 - 50017109)26 

In a carcinogenicity study, glyphosate (purity 97.56 and 94.61%; two lots) was administered 
to groups of 50 male and 50 female Specific-Pathogen-Free (SPF) ICR (Crj: CD-1) 
mice/dose in the diet at dose levels of 0, 165/153.2, 838.1/786.8, or 4348/4116 mg/kg/day 
for males and females, respectively, for 18 months.  The highest dose tested in this study far 
exceeds the highest dose recommended in the test guidelines on how to conduct 
carcinogenicity studies (OCSPP 870.4200 and OCSPP 870.4300).  Furthermore, the mid-
dose tested in this study was approaching 1,000 mg/kg/day.  Tumor findings at these high 
doses are given less weight. 

26Note: In Greim et al. (2015), the same study is cited as Arysta Life Sciences (1997b) 
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There were no treatment-related effects on mortality or survival.  There were no changes in 
histopathological findings observed.   

Hemangiomas in female mice were found to occur at different sites.  The tumor incidences are 
presented in Table 4.19. A statistically significant trend was observed.  Tumor incidence at the 
high-dose, which was approximately 4 times the recommended high-dose in test guidelines 
(4116 mg/kg/day), was statistically significant as compared to concurrent controls.  

Table 4.19. Hemangioma Incidences (Sugimoto, 1997) 
Fisher’s Exact Test and Cochran-Armitage Trend Test Results 

Tumor Type 0 mg/kg/day 153.2 mg/kg/day 786.8 mg/kg/day 4116 mg/kg/day 

Hemangioma 
Incidence 

(%) 
Raw p-value = 

Adjusted p-value 
= 

0/48 
(0) 

0.002** 
0.005** 

0/47 
(0) 

1.000 
1.000 

2/45 
(4) 

0.231 
0.231 

5/45 
(11) 

0.024* 
0.035* 

Note: Trend test results denoted at control; * denotes significance at p=0.05; ** denotes significance at p=0.01. 
a= Number of tumor bearing animals/Number of animals examined, excluding those that died before week 
52 (interim sacrifice). 

4.6.6 Pavkov and Turnier, 1987 (MRIDs 40214006, 41209907) 

Glyphosate trimesium salt (sulfosate, 56.2% pure) was tested in a 2-year chronic 
feeding/carcinogenicity study in male and female CD-1 mice.  Sixty animals/sex were tested in 
control group 1 (basal diet, no vehicle), 80/sex were tested in control group 2 (basal diet plus 
propylene glycol at 1% w/w vehicle) and in the low- and mid-dose groups, and 90/sex were 
tested in the high-dose group. The following dose levels were tested:  0, 11.7/16, 118/159, and 
991/1341 mg/kg/day for males and females, respectively.   

No adverse effects on survival were seen in either sex across the doses tested.  There were no 
changes in histopathological findings observed.  There were no treatment-related increases in 
tumor incidence observed in the study.   

4.6.7 Summary of Mouse Data 

No tumors were identified for evaluation in 2 of the 6 mouse carcinogenicity studies.  In the 
remaining 4 mouse studies, 3 observed a statistically significant trend in tumor incidences 
in the hemangiosarcomas, malignant lymphomas, or hemangiomas following adjustment for 
multiple comparisons.  In one individual study, a statistically significant pairwise 
comparison was only observed following adjustment for multiple comparisons for 
hemangiomas at the highest dose tested, which was more than 4X the limit dose.  There was 
no evidence of corroborating pre-neoplastic or related non-neoplastic lesions or evidence of 
tumor progression (progression from pre-neoplastic to malignancy) to support biological 
significance of tumor findings.  In a limited number of cases, historical control data were 
available which the observed tumor incidences were within the historical control range. 
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Table 4.20. Summary of Mouse Carcinogenicity Studies 

Study Dose Range 
Pre-Neoplastic or Related 
Non-Neoplastic Lesions 

Tumors Incidences, Statistical Significance, and Related Comments 

Reyna and Gordon (1973) 

Swiss white mice 
0, 17 or 50 mg/kg/day for 18 months None observed There were no tumors identified for evaluation.  

Knezevich and Hogan (1983) 

CD-1 mice 

99.78% Technical in diet 

0, 161/195, 835/968, 4945/6069 mg/kg/day for 
[M/F] for 24 months. 

Chronic interstitial nephritis 
lacked dose-response and not 
considered relevant to renal 
tumors.  Tubular epithelial 
changes in kidney were 
approximately the same in 
controls, low- and mid-doses 
and then decreased at high-
dose. 

No statistical significance in trend or pairwise comparisons, including the 
mid- and high-doses which approached or exceeded 1,000 mg/kg/day. 
Incidence of adenomas within historical control range for performing 
laboratory. 

Atkinson et al. (1993b). 

CD-1 mice 

97.5 - 100.2% Technical in diet 

0, 98/102, 297/298, 988/1000 mg/kg/day for 104 
weeks (M/F) 

None observed 

Statistically significant trend for hemangiosarcomas that were only 
observed in 4/45 (9%) high-dose male mice.  Increased incidence was not 
statistically significant from the concurrent controls at all doses, including 
the highest dose tested which is approximately 1,000 mg/kg/day. 

Wood et al. (2009b) 

CD-1 mice 

95.7% Technical in diet 

0, 71.4/97.9, 234.2/299.5, or 810/1081.2 
mg/kg/day [M/F] for 80 weeks 

None observed 

No statistically significance in trend or pairwise comparisons following 
adjustment for multiple comparisons.  Negative trend observed for 
adenomas. 

Statistically significant trend for malignant lymphoma with incidences of 
0/44 in controls, 1/46 at the low-dose, 2/48 at the mid-dose, and 5/45 at the 
high-dose. No statistically significant pairwise results following 
adjustment for multiple comparisons, including the highest dose tested 
which was approaching 1,000 mg/kg/day.  All observed incidences within 
historical control range for performing laboratory. 
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Table 4.20. Summary of Mouse Carcinogenicity Studies 

Study Dose Range 
Pre-Neoplastic or Related 
Non-Neoplastic Lesions 

Tumors Incidences, Statistical Significance, and Related Comments 

Sugimoto (1997) 

CD-1 mice 

94.61 – 97.56% Technical in diet 

0, 165/153.2, 838.1/786.8, or 4348/4116 
mg/kg/day [M/F] for 18 months 

None observed 

Statistically significant trend for hemangiomas in female mice following 
adjustment for multiple comparisons with incidences of 0/48 in controls, 
0/47 at the low-dose, 2/45 at the mid-dose, and 5/45 at the high-dose.  
Increased incidence at high-dose statistically significant following 
adjustment for multiple comparisons.  Highest dose tested was more than 
4X the limit dose. 

Pavkov and Turnier (1987) 

CD-1 mice 

56.2% Technical (Trimesium salt; Sulfosate) 

0, 11.7/16, 118/159, and 991/1341 mg/kg/day 
[M/F] for 24 months. 

None observed 
There were no tumors identified for evaluation, including the highest dose 
tested which approached/exceeded 1,000 mg/kg/day. 
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4.7 Absorption, Distribution, Metabolism, Excretion (ADME) 

The 2005 EPA Guidelines for Carcinogen Risk Assessment also permit analysis of other key 
data that may provide valuable insights into the likelihood of human cancer risk from exposure 
to a chemical, such as information regarding the absorption, distribution, metabolism, and 
excretion (ADME) of a test chemical.  EPA’s Harmonized Test Guidelines for pesticides include 
a series of studies for characterizing a chemical’s metabolism and pharmacokinetics.  As 
described in the test guideline (OCSPP 870.7485), testing of the disposition of a test substance is 
designed to obtain adequate information on its: absorption, distribution, biotransformation 
(metabolism), and excretion, which can all collectively aid in understanding the chemical’s 
mechanism of toxicity.  Basic pharmacokinetic/toxicokinetic parameters determined from these 
studies can also provide information on the potential for accumulation of the test substance in 
tissues and/or organs and the potential for induction of biotransformation as a result of exposure 
to the test substance. These data can be used to assess the adequacy and relevance of the 
extrapolation of animal toxicity data (particularly chronic toxicity and/or carcinogenicity data) to 
estimate human risk.   

Oral exposure is considered the primary route of concern for glyphosate. The maximum 
absorption from the GI tract for glyphosate was estimated to be ~30% with one study showing up 
to 40% based upon radiolabel detected in the urine.  In general, the amounts of glyphosate 
detected in tissues were negligible indicating low tissue retention following dosing.  Parent 
glyphosate is the principal form excreted in urine and feces.  The primary route of excretion 
following oral administration of glyphosate is the feces, as verified by the intravenous dosing 
and bile cannulation experiments.  Within the dose ranges tested, elimination was essentially 
complete by 24 hours indicating that glyphosate does not bioaccumulate. 

Multiple studies examined the pharmacokinetics of a single dose of radiolabeled glyphosate 
ranging from 5.6 – 400 mg/kg. Across these studies, time to reach peak plasma concentrations 
(Tmax) appeared to increase with increasing dose; however, the reported range of Tmax (1-5.5 
hours) suggests only a slight shift in absorption kinetics occurs despite large increases in dose.  
In the one study that tested two doses (NTP, 1992), data graphically show that peak blood levels 
were only roughly 3-fold with a 10-fold increase between the two doses.  Reported area under 
the curve (AUC) values indicated conflicting results regarding whether linear or non-linear 
absorption kinetics was occurring at higher doses. 

In general, EPA and OECD guideline ADME studies are designed for a different purpose and do 
not provide the information needed to adequately determine whether linear kinetics is still 
occurring at high doses of glyphosate.  These studies are often limited to one or two doses and do 
not include time course data.  A well-conducted pharmacokinetic study testing multiple doses is 
needed to conclusively make this determination. 
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4.8 Discussion 

Glyphosate has been extensively tested in rodents to evaluate its carcinogenic potential.  A total 
of 14 rodent carcinogenicity studies were considered to be adequate for this analysis.  Eight 
studies were conducted in the rat and 6 studies were conducted in the mouse.  When a potential 
tumor signal was identified in a study, the agency considered several factors.  Consistent with the 
EPA’s 2005 Guidelines for Carcinogen Risk Assessment, the agency evaluated the tumor 
responses for both statistical and biological significance by considering factors such as historical 
control data; rarity of tumor types; tumors at multiple sites; tumors in multiple species, strains, or 
both sexes; progression of lesions from preneoplastic to benign to malignant; reduced latency of 
neoplastic lesions (i.e., time to tumor); presence of metastases; unusual magnitude of tumor 
response; proportion of malignant tumors; and dose-related increases.  When these factors were 
considered together, the agency made a determination of whether or not the observed tumor was 
related to treatment with glyphosate.  A weight of the evidence approach was used to determine 
the carcinogenic potential of glyphosate in rodents.  

In 4 of the 8 rat studies conducted with glyphosate, no tumors were identified for evaluation.  Of 
the remaining 4 rat studies, tumor incidences were evaluated in detail for testicular, pancreatic, 
hepatocellular, thyroid C-cell, and mammary gland tumors.  In 2 of the 6 mouse studies, no 
tumors were identified for evaluation.  In the remaining 4 mouse studies, tumor incidences were 
evaluated in detail for hemangiosarcomas, malignant lymphoma, hemangiomas, lung, and kidney 
tumors.  Below are the weight of evidence evaluations for each tumor type. 

Testicular Tumors 
In Table 4.1, a statistically significant trend was observed for testicular interstitial cell tumors 
(adjusted p-value = 0.032) and pairwise significance was observed at the highest dose tested of 
31 mg/kg/day (adjusted p-value = 0.032) in male Sprague-Dawley rats (Lankas, 1981).  Closer 
examination of the tumor incidence indicated that the data do not demonstrate a monotonic dose 
response with greater incidence observed at the low-dose as compared at the mid-dose.  There 
was a lack of preneoplastic or related non-neoplastic lesions to support a treatment-related effect.  
It was also noted that the incidence of testicular cell tumors in concurrent controls (0%) appears 
to be unusually low for this tumor type as compared to historical controls from the performing 
laboratory. These data also indicated that the incidence at the highest dose tested was outside the 
historical control range when all animals were considered, but within the terminal historical 
control range for the performing laboratory.  Testicular interstitial cell tumors are relatively 
common in Sprague-Dawley rats and this tumor type is difficult to distinguish from simple 
hyperplasia. Testicular tumors were not seen in the other 7 rat studies, many of which tested up 
to or beyond the limit dose (1000 mg/kg/day).  More specifically, of the 4 other studies 
performed in Sprague-Dawley rats (Stout and Ruecker, 1990; Atkinson et al., 1993a; Pavkov and 
Wyand, 1987; Enemoto, 1997), 3 were tested at doses 30X higher or more than the highest dose 
tested in Lankas (1981) and no testicular tumors were observed.  Furthermore, there were no 
testicular tumors observed in the 6 mouse bioassays.   

Pancreatic Tumors 
In Table 4.2, no statistically significant trends were observed for pancreatic islet cell tumors in 
male Sprague-Dawley rats (Stout and Ruecker, 1990).  Raw p-values were statistically 
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significant for adenomas at the low and high dose for pairwise comparisons; however, these were 
not statistically significant following adjustment for multiple comparisons.  Closer examination 
of the tumor incidence indicated that the data do not demonstrate a monotonic dose response 
with greater incidence observed at the low-dose as compared at the mid-dose and high-dose. 
There was a lack of preneoplastic or related non-neoplastic lesions to support a treatment-related 
effect. Historical control data from the performing laboratory for pancreatic adenomas indicated 
that the incidence in concurrent controls was at the lower limit of the historical control range.  
There was no evidence of progression to malignancy.  Notably, carcinomas demonstrated a 
negative trend with decreasing tumor incidence with increasing dose.  Pancreatic tumors were 
not observed in the other 7 rat studies, including 4 other studies performed in Sprague-Dawley 
rats (Atkinson et al., 1993a; Pavkov and Wyand, 1987; Enemoto, 1997; Lankas, 1981). 
Furthermore, pancreatic tumors were not observed in the 6 mouse bioassays. 

Hepatocellular Tumors 
Hepatocellular tumors were evaluated in 2 rat carcinogenicity studies (Stout and Ruecker, 1990; 
Brammer, 2001). In Table 4.4, the raw p-value for trend was statistically significant for 
adenomas in male Sprague-Dawley rats (Stout and Ruecker, 1990); however, it was not 
statistically significant following adjustment for multiple comparisons.  There were no 
statistically significant pairwise comparisons.  Historical control data from the performing 
laboratory indicated that the incidence of hepatocellular tumors was within the historical control 
range at all doses. Closer examination of the tumor incidence indicated that the data fluctuated 
with no tumors observed in concurrent controls or the mid-dose and increases seen at the low-
dose and high-dose. In Table 4.10, a statistically significant trend was observed for adenomas in 
male Wistar rats (adjusted p-value = 0.029) (Brammer, 2001).  For pairwise comparisons, the 
raw p-value was statistically significant at the highest dose tested (1214 mg/kg/day); however, it 
was not statistically significant following adjustment for multiple comparisons.  There was a lack 
of preneoplastic or related non-neoplastic lesions to support a treatment-related effect in both 
studies. There was no evidence of progression to malignancy.  In particular, carcinomas 
demonstrated a negative trend with decreasing tumor incidence with increasing dose.  
Hepatocellular tumors were not observed in the other 6 rat studies, including 4 other studies in 
Sprague-Dawley rats (Atkinson et al., 1993a; Pavkov and Wyand, 1987; Enemoto, 1997; 
Lankas, 1981) and 2 other studies in Wistar rats (Suresh, 1996; Wood et al. 2009a) the same rat 
strains. Furthermore, hepatocellular tumors were not observed in the 6 mouse bioassays. 

Thyroid Tumors 
In Table 4.6, there were no statistically significant trends or pairwise comparisons were observed 
for thyroid C-cell tumors in male Sprague-Dawley rats (Stout and Ruecker, 1990).  In Table 4.7, 
a statistically significant trend for adenomas and combined adenomas/carcinomas was observed 
with raw p-values in female Sprague-Dawley rats (Stout and Ruecker, 1990); however, the 
trends were not statistically significant with adjustment for multiple comparisons.  There were no 
statistically significant pairwise comparisons observed at any dose.  There was a lack of 
preneoplastic or related non-neoplastic lesions to support a treatment-related effect.  There was 
no evidence of progression to malignancy.  Thyroid tumors were not observed in the other 7 rat 
studies, including 4 other studies performed in Sprague-Dawley rats (Atkinson et al., 1993a; 
Pavkov and Wyand, 1987; Enemoto, 1997; Lankas, 1981).  Furthermore, thyroid tumors were 
not observed in the 6 mouse bioassays. 
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Mammary Gland Tumors 
In Table 4.11, raw trend p-values were statistically significant for mammary gland 
adenocarcinomas and combined adenomas/adenocarcinomas in female Wistar rats (Wood et al., 
2009a); however, only the combined p-value for trend remained statistically significant 
following adjustment for multiple comparison (adjusted p-value = 0.028).  There were no 
statistically significant pairwise comparisons.  There was a lack of preneoplastic or related non-
neoplastic lesions to support a treatment-related effect.  Mammary gland tumors were not 
observed in the other 7 rat studies, including 2 other studies performed in Wistar rats (Brammer, 
2001; Suresh, 1996). Furthermore, mammary gland tumors were not observed in the 6 mouse 
bioassays. 

Kidney Tumors 
In Table 4.13, there were no statistically significant trend observed for renal tubular cell tumors 
in male CD-1 mice (Knezevich and Hogan, 1983).  This study tested up to almost 5000 
mg/kg/day. Historical control data from the performing laboratory indicated that the incidence 
of adenomas was within the historical control range.  There was a lack of preneoplastic or related 
non-neoplastic lesions to support a treatment-related effect.  There was no evidence of 
progression to malignancy.  Kidney tumors were not observed in the other 5 mouse studies, 
including 4 other studies performed in CD-1 mice (Atkinson et al., 1993b; Wood et al., 2009b; 
Sugimoto, 1997; Pavkov and Turnier, 1987).  Furthermore, kidney tumors were not observed in 
the 8 rat bioassays. 

Hemangiosarcomas 
In Table 4.16, a statistically significant trend was observed for hemangiosarcomas in male CD-1 
mice (adjusted p-value = 0.006) (Atkinson et al., 1993b). There were no statistically significant 
pairwise comparisons. There was a lack of preneoplastic or related non-neoplastic lesions to 
support a treatment-related effect.  There was no evidence of progression to malignancy.  
Hemangiosarcomas are commonly observed in mice (generally more common in males for CD-1 
strain) as both spontaneous and treatment-related tumors arising from endothelial cells.  
Hemangiosarcomas were not observed in the other 5 mouse studies, including 4 other studies 
performed in CD-1 mice (Knezevich and Hogan, 1983; Wood et al., 2009b; Sugimoto, 1997; 
Pavkov and Turnier, 1987). Furthermore, hemangiosarcomas were not observed in the 8 rat 
bioassays. 

Lung Tumors 
In Table 4.17, the raw p-value for trend was observed for lung adenocarcinomas; however, the 
trend was not statistically significant following adjustment for multiple comparisons in male CD-
1 mice (Wood et al., 2009b). There were no statistically significant pairwise comparisons.  
Tumor incidences at all doses were within the historical control range for the performing 
laboratory. There was a lack of preneoplastic or related non-neoplastic lesions to support a 
treatment-related effect.  Lung tumors were not observed in the other 5 mouse studies, including 
4 other studies performed in CD-1 mice (Knezevich and Hogan, 1983; Atkinson et al., 1993b; 
Sugimoto, 1997; Pavkov and Turnier, 1987).  Furthermore, lung tumors were not observed in the 
8 rat bioassays. 
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Malignant Lymphoma 
In Table 4.18, statistically significant trend was observed in male CD-1 mice (adjusted p-value = 
0.025) (Wood et al., 2009b). For pairwise comparisons, the raw p-value for the highest dose 
tested was statistically significant; however, it was not statistically significant following 
adjustment for multiple comparisons.  Malignant lymphoma was not observed in the other 5 
mouse studies, including 4 other studies performed in CD-1 mice (Knezevich and Hogan, 1983; 
Atkinson et al., 1993b; Sugimoto, 1997; Pavkov and Turnier, 1987).  Furthermore, malignant 
lymphoma was not observed in the 8 rat bioassays. 

Hemangiomas 
In Table 4.19, a statistically significant trend was observed in female CD-1 mice (adjusted p-
value = 0.005) (Sugimoto, 1997).  For pairwise comparisons, the incidence at the highest dose 
tested was statistically significant (adjusted p-value = 0.035).  The highest dose tested in this 
study was more than 4X the limit dose.  Hemangiomas were not observed in the other 5 mouse 
studies, including 4 other studies performed in CD-1 mice (Knezevich and Hogan, 1983; 
Atkinson et al., 1993b; Wood et al., 2009b; Pavkov and Turnier, 1987). Furthermore, 
hemangiomas were not observed in the 8 rat bioassays.   

Based on the weight-of-evidence evaluations, the agency has concluded that none of the tumors 
evaluated in individual rat and mouse carcinogenicity studies are treatment-related due to lack of 
pairwise statistical significance, lack of a monotonic dose response, absence of preneoplastic or 
related non-neoplastic lesions, no evidence of tumor progression, and/or historical control 
information (when available).  Tumors seen in individual rat and mouse studies were also not 
reproduced in other studies, including those conducted in the same animal species and strain at 
similar or higher doses.  
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5.0 Data Evaluation of Genetic Toxicity 

5.1 Introduction 

Genotoxicity is a broad term for any damage to the genetic material, whether the damage is 
transient or permanent.  Transient damage refers to unintended modifications to the structure of 
DNA, which may or may not undergo successful repair.  Permanent damage refers to heritable 
changes in the DNA sequence, known as mutations.  Types of mutations include: 1) changes in 
single base pairs, partial, single or multiple genes, or chromosomes, 2) breaks in chromosomes 
that result in transmissible deletion, duplication or rearrangement of chromosome segments, and 
3) mitotic recombination (OECD, 2015).  In somatic cells, DNA-reactive chemicals can cause 
cancer if the mutations occur within regulatory genes that control cell growth, cell division and 
differentiation, such as proto-oncogenes, tumor suppressor genes and/or DNA damage response 
genes (OECD, 2015). Additionally, DNA damage may signal the cell to undergo apoptosis (cell 
death) rather than cell division and, therefore, the damage is not “fixed” as a mutation and is not 
passed along to daughter cells. 

Evaluation of genotoxicity data entails a weight-of-evidence approach that includes 
consideration of the various types of genetic damage that can occur. Since no single genotoxicity 
assay evaluates the many types of genetic alterations that can be induced by a chemical, one 
must employ a battery of genotoxicity tests to adequately cover all the genetic endpoints 
important for regulatory decisions.  EPA, like other regulatory agencies, considers genotoxicity 
information as part of the weight of evidence when assessing the potential of a chemical to 
induce cancer in humans. Under FIFRA, OPP requires genotoxicity tests of the technical grade 
active ingredient for the registration of both food and non-food use pesticides.  The current 
genotoxicity test battery (40 CFR Part 158.500) for pesticide registration consists of: 

1)		 Bacterial reverse mutation test (typically conducted in bacteria strains Salmonella 
typhimurium and Escherichia coli), 

2)		 in vitro mammalian (forward) gene mutation and in vitro mammalian chromosomal 
aberration test, and 

3)		 in vivo test for micronucleus induction (mammalian erythrocyte micronucleus test) 
or in vivo chromosomal aberration test (mammalian bone marrow chromosomal 
aberration test). 

In cases where equivocal or inconsistent results are obtained for the same endpoint in different 
test systems, additional testing may be required.  Test Guidelines on how to conduct the 
genotoxicity tests have been published by the agency and have been harmonized with the 
Organization for Economic Cooperation and Development (OECD, 2015; Cimino 2006).  These 
guidelines identify specific test species, genetic endpoints, test conditions, exposure durations as 
well information on how to report data and interpret the results.  The test guidelines provide a 
level of consistency and predictability for regulatory compliance and regulatory decision making.  
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5.2 Scope of the Assessment Considerations for Study Quality Evaluation 

Previous genotoxicity assessments conducted as part of the CARC reviews for glyphosate in 
1991 and 2015, considered only studies conducted with glyphosate technical and included only 
studies that provided adequate characterization of the test material (i.e. purity information 
provided). In the current analysis, a fit-for-purpose systematic review process was conducted to 
identify relevant genotoxicity data from regulatory studies and published literature from open 
sources (published and unpublished) for both glyphosate technical and glyphosate-based 
formulations. Studies conducted with glyphosate formulations that were identified and 
considered relevant for genotoxicity evaluation are summarized in table form in Appendix F.  As 
described in Section 7.0 of this document, glyphosate formulations are hypothesized to be more 
toxic than glyphosate alone. The agency is collaborating with NTP to systematically investigate 
the mechanism(s) of toxicity for glyphosate and glyphosate formulations.  However, the focus of 
this section is the genotoxic potential of glyphosate technical.   

As described previously in Section 2.1.3, the list of studies identified in this process were also 
cross-referenced with genotoxicity review articles for glyphosate from the open literature [Kier 
and Kirkland (2013), and Williams et al. (2000)], as well as recent international evaluations of 
glyphosate (IARC 2015, EFSA 2015, JMPR 2016).  The current analysis also includes studies 
conducted by other registrants that were not previously available to the agency. Sixteen studies 
for glyphosate technical that were included in Kier and Kirkland (2013) were not available to the 
agency; therefore, data and study summaries provided in the review articles were relied upon in 
the current review and are identified in the data tables with a footnote. The Kier and Kirkland 
(2013) article serves as the original publication for these studies and provided relevant 
information on study design and conditions as well as summary data.  The data set includes in 
vitro and in vivo studies conducted in mammalian systems, with the exception of standard 
bacterial test strains, which have a long history of detecting chemicals that are mutagenic in 
humans. Studies conducted in non-mammalian species (e.g. worms, fish, reptiles, plants), were 
excluded because they were considered to be not relevant for informing genotoxic risk in 
humans.  Several epidemiological studies that evaluated biomarkers for genotoxicity were not 
included in this evaluation because these studies were assigned a low quality ranking as 
described in Section 3.3. 

When evaluating the quality of the published and unpublished data for inclusion in the analysis, 
the agency considered the reporting quality (how well a study was reported), the study design 
and how well the study was conducted. Critical elements in study design and interpretation for 
genotoxicity tests are described in the various EPA and OECD test guidelines.  Elements such as 
test conditions (e.g. solubility, pH, osmolarity, and cytotoxicity) and study design (e.g. number 
of test organisms, doses selected, use of positive and negative controls; blinded evaluation) were 
used to evaluate the quality of published and non-published studies.  In cases where 
inappropriate testing conditions or study design clearly had an impact on the outcome the study, 
the study was excluded from the analysis.  For example, early studies by Majeska (1982) were 
excluded from the analysis since it was clearly demonstrated that altered pH by the test chemical 
can result in false positive responses in several of in vitro genotoxicity tests (Majeska, 
1985d,e,f). In other cases, particularly with the published literature studies, where test 
conditions and/or study design differed from what is generally considered as acceptable 
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following in the EPA or OECD guidelines, the differences are noted, but the studies were not 
excluded from analysis unless the condition made the study unreliable.  Summaries of relevant 
genotoxicity studies can be found in TXR# 0057499.  Studies that were excluded from the 
analysis are listed in Appendix G. 

The studies evaluating the genetic toxicity of the active ingredient glyphosate are presented in 
the following sections according to the type of genetic endpoints evaluated:  mutations, 
chromosomal aberrations and other assays evaluating DNA damage. In vitro and in vivo assays 
are discussed separately according to the genetic endpoint.  For the purpose of this analysis, 
glyphosate and its salts are considered together when evaluating the genotoxic potential of the 
active ingredient glyphosate.   

5.3 Tests for Gene Mutations for Glyphosate Technical 

5.3.1 Bacterial Mutagenicity Assays 

Bacteria have traditionally been employed as a primary test organism for the detection of 
chemical mutagens.  The bacterial reverse mutation assay is routinely performed in the test 
strains of Salmonella typhimurium and Escherichia coli.  These test strains are mutant strains 
that are deficient for the synthesis of an essential amino acid.  The assay detects mutations that 
revert the test strains back to wild type for amino acid synthesis and the revertants are identified 
by their ability to grow in culture medium deficient of the specific amino acid(s).  This 
mutagenicity test identifies point mutations, which includes base substitutions and deletions and 
insertions of up to a few base pairs (OECD 471).  The tests are typically conducted in the 
presence and absence of an exogenous source of metabolic activation (e.g., S9 microsomal 
fraction of activated liver homogenates) to identify potential mutagenic metabolites. 

Glyphosate has been extensively evaluated for its potential to induce mutations in bacteria.  Most 
of the studies considered consist of the full battery of bacterial strains (i.e. the recommend strains 
in EPA and OECD Test Guidelines) and were evaluated at appropriate test concentrations (up to 
cytotoxic or assay limit concentrations).  

EPA identified 27 studies that tested glyphosate technical in bacterial mutagenicity assays by 
means of the standard plate incorporation method or the pre-incubation modification of the 
standard assay. Glyphosate was negative in the presence and absence of metabolic activation in 
all the studies. The results of the bacterial reversion mutation assays evaluating glyphosate 
technical are presented in Table 5.1 
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Table 5.1. In vitro Test for Gene Mutations in Bacteria: Glyphosate Technical. 
Test/ Test System Concentrations Purity Results Reference Comments 
Endpoint 
Bacterial Reverse S. typhimurium 156-5000 μg/plate  95.68% Negative ± S9 Akanuma (1995) 
Mutation TA1535, 

TA1537, TA98 
and TA100 and 
WP uvrA ± S9 

[MRID 50017102] 

Bacterial Reverse S. typhimurium 100-5000 μg/plate in 95.6% Negative ± S9 Callander (1996) 
Mutation TA535, TA1537, 

TA98 and 
TA100 and E. 
coli WP2P and 
WP2P uvrA ± S9 

DMSO glyphosate 
acid 

[MRID 44320617] 

Bacterial Reverse S. typhimurium 100-5000 μg/plate in 60% Negative ± S9 Callander (1999)1 

Mutation TA 1535, 
TA1537, TA98 
and TA100 and 
E. coli WP2P 
and WP2P uvrA 
± S9 

water potassium 
glyphosate salt 

Bacterial Reverse S. typhimurium 25-2000 μg in Not provided Negative ± S9 Chruscielska et al. (2000) 
Mutation TA97a, TA98, 

TA100 and 
TA102, ± S9 

aqueous solution 

Bacterial Reverse S. typhimurium 10-1000 µg/plate 98.4% Negative ± S9 Flowers and Kier (1978) 
Mutation TA98, TA100, 

TA1535, 
TA1537 

± S9 

[MRID 00078620] 

Bacterial Reverse S. typhimurium 31.6-3160 µg/plate  98.8% Negative ± S9 Flügge (2009a)1 

Mutation TA98, TA100, 
TA102, TA1535, 
TA1537 ± S9 

Bacterial Reverse S. typhimurium 31.6-3160 µg/plate  96.4% Negative ± S9 Flügge (2010b)1 

Mutation TA98, TA100, 
TA102, TA1535, 
TA1537 ± S9 

technical 
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Table 5.1. In vitro Test for Gene Mutations in Bacteria: Glyphosate Technical. 
Test/ Test System Concentrations Purity Results Reference Comments 
Endpoint 
Bacterial Reverse S. typhimurium 310-5000 μg/plate 98.6% Negative ± S9 Jensen (1991a) 
Mutation TA1535, (+S9); 160-2500 [MRID 49961502] 

TA1537, TA98 
and TA100 

μg/plate (−S9) 

Bacterial Reverse S. typhimurium 1-1000 μg/plate 98.05% Negative ± S9 Miyaji (2008)1 

Mutation TA98, TA100, 
TA102, TA1535, 
TA1537 ± S9 

Bacterial Reverse S. typhimurium 5000 μg/plate Not reported Negative ± S9 Moriya et al. (1983) 
Mutation TA98, TA100, 

TA1535, 
TA1537, 
TA1538 ± S9 

Bacterial Reverse S. typhimurium 33-10,000 μg/plate 99% Negative ± S9 NTP (1992)  Hamster and rat S9 
Mutation TA1535, TA97, 

TA98 and 
TA100 ± S9 

Bacterial Reverse S. typhimurium 1-5000 µg/plate 61.27 % Negative ± S9 Ranzani (2000)1 

Mutation TA98, TA100, 
TA1535 and 
TA97a ± S9 

Glyphosate 
isopropyl-
amine salt 

Bacterial Reverse S. typhimurium 648-5000 µg/plate  98.01% Negative ± S9 Ribeiro do Val (2007) 
Mutation TA98, TA100, 

TA102, TA1535, 
TA1537 ± S9 

[MRID 50000903] 

Bacterial Reverse S. typhimurium 31.6-5000 µg/plate 96.0% Negative ± S9 Schreib (2010)1 

Mutation TA98, TA100, 
TA1535, 
TA1537 and E. 
Coli WP2 uvrA ± 
S9 

technical 
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Table 5.1. In vitro Test for Gene Mutations in Bacteria: Glyphosate Technical. 
Test/ Test System Concentrations Purity Results 
Endpoint 

Reference Comments 

Bacterial Reverse 
Mutation 

S. typhimurium 
TA1535, 
TA1537, 
TA1538, TA98, 
TA100 and E. 
coli WP2 hcr ± 
S9 

10-5000 μg/plate  98.4% Negative ± S9 Shirasu et al. (1978)  
[MRID 00078619] 

Published in Li & 
Long, 1988 

Bacterial Reverse 
Mutation 

S. typhimurium 
TA98, TA100, 
TA1535, 
TA1537 and E. 
coli WP uvrA ± 
S9 

3-5000 µg/plate 
(plate-incorporation), 
33-5000 µg/plate 
(pre-incubation test) 

95.1% Negative ± S9 Sokolowski (2007a) 
[MRID 49957406] 

Bacterial Reverse 
Mutation 

S. typhimurium 
TA98, TA100, 
TA1535, 
TA1537 and E. 
coli WP uvrA ± 
S9 

3-5000 µg/plate 
(plate–incorporation) 
33 – 5000 µg/plate 
(pre-incubation test) 

97.7% Negative ± S9 Sokolowski (2007b) 
[MRID 49957407] 

Bacterial Reverse 
Mutation 

S. typhimurium 
TA98, TA100, 
TA1535, 
TA1537 and E. 
coli WP uvrA ± 
S9 

3-5000 µg/plate 
(plate–incorporation) 
33-5000 µg/plate 
(pre-incubation test) 

95.0% Negative ± S9 Sokolowski (2007c) 
[MRID 49957408] 

Bacterial Reverse 
Mutation 

S. typhimurium 
TA98, TA100, 
TA1535, 
TA1537 and E. 
coli WP uvrA ± 
S9 

3-5000 µg/plate 96.66% 
technical 

Negative ± S9 Sokolowski (2009a)1 
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Table 5.1. In vitro Test for Gene Mutations in Bacteria: Glyphosate Technical. 
Test/ Test System Concentrations Purity Results 
Endpoint 

Reference Comments 

Bacterial Reverse 
Mutation 

S. typhimurium 
TA98, TA100, 
TA1535, 
TA1537 and E. 
coli WP2 uvrA 
pKM 101 and 
WP2 pKM 101 ± 
S9 

3-5000 µg/plate  96.3% 
glyphosate 
acid 

Negative ± S9 Sokolowski (2009b) 
[MRID 49961801] 

Bacterial Reverse 
Mutation 

S. typhimurium 
TA98, TA100, 
TA1535, 
TA1537 and E. 
coli WP uvrA ± 
S9 

3-5000 µg/plate  97.16 % Negative ± S9 Sokolowski (2010) 
[MRID 50000902] 

Bacterial Reverse 
Mutation 

S. typhimurium 
TA98, TA100, 
TA1535, 
TA1537, 
TA1538 ± S9 

1-1000 µg/plate 96.0% Negative ± S9 Suresh (1993a)1 

Bacterial Reverse 
Mutation 

S. typhimurium 
TA98, TA100, 
TA1535, 
TA1537 and E. 
coli WP uvrA ± 
S9 

0-5000 µg/plate  95.3% Negative ± S9 Thompson (1996) 
[MRID 49957409] 

Bacterial Reverse 
Mutation 

S. typhimurium 
TA98, TA100, 
TA102, TA1535, 
TA1537 ± S9 

31.6-5000 µg/plate  98.2% Negative ± S9 Wallner (2010)1 

Bacterial Reverse 
Mutation 

S. typhimurium 
TA98 and 
TA100 ± S9 

25 µg/plate Not reported Negative ± S9 Wilderman and Nazar 
(1982) 

Rat S9 and plant cell-
free homogenates were 
used for metabolic 
activation 
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Table 5.1. In vitro Test for Gene Mutations in Bacteria: Glyphosate Technical. 
Test/ Test System Concentrations Purity Results 
Endpoint 

Reference Comments 

Bacterial Reverse 
Mutation 

S. typhimurium 
TA1535, 
TA1537, 
TA1538, TA98 
and TA100 ± S9 

0.12-10 mg/plate –S9 
0.56-15 mg/plate +S9 

90% 
glyphosate 
trimesium salt 

Negative ± S9 Majeska et al. (1982a) 
[MRID 00126612] 

Bacterial Reverse 
Mutation 

S. typhimurium 
TA1535, 
TA1537, TA98 
and TA100 ± S9 

0.005-50 μL/mL  55.6% 
glyphosate 
trimesium salt 

Negative ± S9 Majeska (1985a) 
[MRID 00155527] 

1 Study was cited in Kier and Kirkland (2013).  Supplementary information about the study was provided online including test guideline, test material purity, 
control chemicals and summary data tables. 
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5.3.2 In vitro Tests for Gene Mutations in Mammalian Cells 

In vitro gene mutation studies in mammalian cells are conducted in cell lines with reporter genes 
for forward mutations. The most common reporter genes are the endogenous thymidine kinase 
(TK) gene, endogenous hypoxanthine-guanine phosphoribosyl transferase (HPRT) gene and the 
xanthine-guanine phosphoribosyl transferase transgene (XPRT).  Mutations that occur within 
these reporter genes result in mutant cells that are resistant to the cytotoxic effect of the 
pyrimidine analogue trifluorothymidine (for TK) or the purine analogue 6-thioguanine (for 
HPRT and XPRT) (OPPTS 870.5330). Suitable cell lines for this assay include L5178Y mouse 
lymphoma cells, Chinese hamster ovary (CHO) cells, hamster AS52 and V79 lung fibroblasts 
and human TK6 lymphoblastoid cells.  Similar to other in vitro assays, chemicals are tested both 
in the presence and absence of S9 metabolic activation.   

A total of four studies were conducted for (forward) mutations in mammalian cells (Table 5.3).  
Three studies were conducted with a high purity concentration of glyphosate technical (≥95.6%) 
and the remaining study was performed with glyphosate trimesium salt.  In four of the assays, 
mouse lymphoma L5178Y TK+/- cells were the target organism and one was conducted in CHO 
cells with the HPRT endpoint. Glyphosate technical and the glyphosate trimesium salt were 
negative in the mouse lymphoma cell assays (Jensen, 1991b; Clay, 1996; Majesak, 1985b) when 
tested up to the current guideline limit concentration and glyphosate was negative in CHO/HPRT 
cells when tested up to cytotoxic concentrations (Li, 1983a).  
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Table 5.2. In vitro Mammalian Gene Mutation Assays: Glyphosate Technical. 
Test/Endpoint Test System Concentrations/ 

Conditions 
Test Material 
Purity 

Results Reference Comments 

Gene Mutations in 
Mammalian Cells 

Mouse lymphoma 
L5178Y TK+/- cells ± S9 

296-1000 µg/mL 95.6% Negative Clay (1996)1 Relative survival was 
90% (-S9) and 57% 
(+S9) at top 
concentration 

Gene Mutations in 
Mammalian Cells 

Mouse lymphoma 
L5178Y TK+/- cells ± S9 

520–4200 µg/mL 
(+S9); 610–5000 
µg/mL (-S9) 

98.6% Negative Jensen (1991b) 
[MRID 49961504] 

Reported no significant 
reduction in cloning 
efficiency at any 
concentration.    

Gene Mutations in 
Mammalian Cells 

Chinese hamster ovary 
(CHO) cells, HPRT 
locus ± S9 

500–25000 µg/mL 
(+S9); 500-22500 
µg/mL (-S9) 

98.7% Negative Li (1983a); 
[MRID 00132681]  

Tested S9 from 1-10% 
Cytotoxic at 22.5 mg/mL 
(-S9, and with 1,2 and 
10% S9) and at 17.5 
mg/ml (10% S9) 

Gene Mutations in 
Mammalian Cells 

Mouse lymphoma 
L5178Y TK+/- cells ± S9 

1-5 µl/mL 55.6% 
Glyphosate 
trimesium salt 

Negative Majeska (1985b) 
[MRID 00155530] 

Negative with pH 
adjusted 

1 Study was cited in Kier and Kirkland (2013).  Supplementary information about the study was provided online including test guideline, test material purity, 
control chemicals and summary data tables. 
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5.4 In vitro Tests for Chromosomal Abnormalities 

Cytogenetic assays are tests that can detect chemicals that cause structural chromosomal damage 
(clastogenicity) or affect the segregation of chromosomes during cell division and alter 
chromosome number (aneuploidy).  Generally, there are two types of in vitro cytogenetic assays 
that identify chemicals inducing chromosomal abnormalities: chromosomal aberration assays 
and micronucleus assays. Although chromosomal damage observed in these assays are not 
considered heritable mutations, chemicals that can induce these types of chromosomal damage 
can also induce transmissible mutations to daughter cells indicating their role in cancer (Yauk et 
al., 2015; OECD 2015). In addition, assays such as (fluorescence in situ hybridization (FISH)) 
can provide additional mechanistic information on the formation of chromosomal abnormalities. 
It is important to note that factors such as cytotoxicity, solubility of the test substance, changes in 
pH or osmolality play a significant role in the outcome of the assay.  Like other in vitro assays, 
compounds are generally tested in the presence or absence of S9 metabolic activation to 
determine if metabolism affects the genotoxic activity of the parent compound and to determine 
if potential genotoxic metabolites are formed.  

5.4.1 In vitro Mammalian Chromosomal Aberration Test 

Chromosomal aberration assays detect both structural chromosomal and numerical aberrations. 
Structural chromosomal aberrations are of two types: chromatid and chromosome and include 
breaks, deletions and rearrangements (OPPTS 870.5375, OECD 2015).  Numerical chromosomal 
aberrations generally result from the loss of an entire chromosome mostly due to damage in the 
spindle fiber resulting in aneuploidy. The types of cells that are most commonly used in 
chromosomal aberration assays include established cell lines such as Chinese hamster lung 
(CHL) and CHO cells or primary cell cultures such as human or other mammalian peripheral 
blood lymphocytes.  In this assay, cells are typically sampled at a time equivalent to the length of 
approximately 1.5 cell cycles from the start of treatment.  Prior to harvesting, cells are treated 
with Colcemid® or colchicine to arrest cells at the first metaphase stage of the cell cycle 
following the beginning of exposure to the test article.  Once harvested, the cells are stained and 
metaphase cells are evaluated microscopically for various types of chromosome aberrations. 
(OECD TG 473). Data should be presented in a way that indicates the percentage of affected 
cells in the population of cells scored (e.g., % cells with aberrations or # aberrant cells/100 cells). 
Gaps should not be included in the analysis; they are scored but gaps alone in the absence of any 
additional chromosomal aberrations (e.g., a fragment or a ring chromosome) are not sufficient to 
define a cell as aberrant. 

Glyphosate technical was evaluated in eight chromosomal aberrations tests to determine its 
potential to induce clastogenic effects in vitro. The findings are presented in Table 5.3.  Six of 
the eight studies were negative.  The two positive studies were both from the same laboratory 
where, Lioi et al. reported an increase in chromosomal aberrations at glyphosate concentrations 
of 8.5μM and above in bovine lymphocytes (Lioi et al., 1998b) and at all concentrations of 
glyphosate tested (7-170 μM) in human lymphocytes (Lioi et al., 1998a) following a 72-hour 
exposure period. No chromosomal aberrations were observed as a result of exposure to 
glyphosate in one study using CHO cells (Majeska, 1985c) and in two studies with CHL cells 
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(Matsumoto, 1995; and Wright, 1996).  Sivikova and Dianovsky (2006) reported no statistically 
significant increases in chromosomal aberrations in bovine lymphocytes treated with glyphosate 
(62% pure) at concentrations up 1120 μM following 24-hour exposure. (Sivikova and 
Dianovsky, 2006). In studies conducted with human lymphocytes treated with glyphosate 
(≥95%) for 24-96 hours at concentrations, no increase in chromosomal aberrations were seen at 
concentrations as high as 6000 μM (Fox, 1998; and Manas et al., 2009). 

5.4.2 In vitro Mammalian Micronucleus Test 

The in vitro micronucleus test can detect the induction of micronuclei in the cytoplasm of cells in 
the interphase stage of the cell cycle.  Micronuclei form from acentric chromosome fragments 
(i.e., chromosome fragments lacking a centromere) or when whole chromosomes are unable to 
migrate to the cellular poles during anaphase prior to cell division. (OECD 487).  Thus, the 
micronucleus assay can detect both structural and numerical chromosomal changes. It should be 
noted, however, that additional work is required to distinguish whether induced micronuclei have 
arisen from a clastogenic versus an aneugenic mechanism, e.g., staining micronuclei to detect the 
presence of kinetochore proteins.  The assay is typically performed with cell lines or primary cell 
cultures of human or rodent origin.  The assay can be conducted with the addition of 
cytochalasin B which inhibits cytokinesis resulting in the formation of binucleated cells.  The 
presence of binucleated cells, indicates that cells have undergone one round of mitosis, a 
necessary prerequisite for micronucleus formation.  

Six studies evaluated glyphosate technical for its potential to induce micronuclei in vitro (Table 
5.4). Four of the six studies were positive and the remaining two studies were equivocal. In a 
study by Koller et al. (2012), TR146 cells (derived from a human neck metastasis of buccal 
epithelial origin) were treated for 20 minutes with up to 20 mg/L (~0.12 mM) glyphosate (95%), 
the authors reported a statistically significant increase in binucleated cells with micronuclei at 15 
(~0.09 mM) and 20 (~0.12 mM) mg/L, and also indicated significant apoptosis and necrosis at 
20 mg/L.  The short exposure period in this study was unusually short (20 minutes) and was 
conducted in a tumor cell line that had not been well characterized in regards to its degree of 
chromosomal instability and DNA damage and repair capacity.  In another study, Roustan et al. 
(2014) reported positive findings +S9 only in CHO cells treated with glyphosate (unknown 
purity) at 10- 100 μg/mL with little evidence of a dose response over that concentration range.  

Two other studies evaluated glyphosate technical in human lymphocytes (Mladinic et al., 2009a, 
2009b). These studies used an exposure protocol that is different from the OECD 
recommendations for the in vitro micronucleus assay.  OECD recommends that whole blood or 
isolated lymphocytes are cultured in the presence of a mitogen (e.g. phytohemagglutinin; PHA) 
prior to exposure of a test chemical in order to detect micronuclei formed via an aneugenic 
mechanism.  However, in these two studies, blood cells were exposed to glyphosate for 4 hours, 
washed, and then treated with PHA to stimulate cell division. Both studies reported a statistically 
significant increase in micronucleated cells at 580 μg/mL (~3.4 mM), but not at lower 
concentrations, following 4-hour exposures in the presence of S9.  The frequency of 
micronucleated cells (+S9) ranged from 11.3 to 28.7 in one study (Mladinic et al., 2009a) and 
33.3 to 65.2 in the other study (Mladinic et al., 2009b) over the 1000-fold concentration range. 
No statistically significant increases in micronucleated cells were seen in either study in the 
absence of S9 activation. When cells were evaluated with vital stains, cells treated with 580 
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μg/mL showed a significant (p<0.05) increase in the percentage of cells undergoing apoptosis 
and necrosis compared to the negative controls.   

Piesova et al. (2004, 2005) conducted two in vitro micronucleus studies using glyphosate 
technical (62%) up to 560 µM in bovine lymphocytes.  In the 2004 study, bovine lymphocytes 
from two donors were treated for 24 or 48 hours without S9 metabolic activation, and for 2 hours 
(with and without S9 activation) or 48 hours (-S9) in the 2005 study.  Both studies yielded 
similar results following 48-hour exposure to glyphosate.  In both cases, the authors reported a 
weak induction of micronuclei in one donor at 280 μM and at 560 μM in the second donor.  The 
induction was approximately 2-fold (p < 0.05), but with no clear dose response. No effects on 
micronuclei induction were seen at the 2- or 24-hour time points; however, with these early time 
points it is unlikely that one cell division has occurred during or after treatment.    

Page 110 of 216
	



 

 
 

 
    

 
 

 

  

 
  

 

 
 

 
  

  
   

   

  

 
 

 
 

 
 

  

  

 
 

 
 

 
  

 

 

 

 

 
 

 
 

 

 

  
 

 

 
 

 

  
  

 

   
  

 
 

 

  
    

 

 
 

 
 

 
 

 
 

  
 

 
 

 

     
 

        

 

 

	

Table 5.3. In vitro Tests for Chromosome Aberrations in Mammalian Cells- Glyphosate Technical 
Test/Endpoint Test System Concentrations/ Test Material Results Reference Comments 

Conditions Purity 
In vitro 
Chromosomal 
Aberration 

Chinese hamster ovary 
(CHO) cells 

4-10 µl/mL, ± S9 55.6% 
Glyphosate 
trimesium salt 

Negative Majeska (1985c) 
[MRID 00155530] 

pH adjusted (7.4-7.6) 

In vitro Chinese Hamster lung ±S9: 0, 250, 500, 1000 95.68% Negative Matsumoto (1995) Decline in pH noted at 
Chromosomal (CHL) cells and 2000 µg/mL; 24 [MRID 50017106] 500 and 1000 µg/mL.  
Aberration and 48 h treatment - 

S9; 6 h treatment ±S9 
harvest 24 h 

In vitro Chinese hamster lung -S9: 24 & 48-hr 95.3% Negative Wright (1996) Excessive decrease in 
Chromosomal (CHL) cells exposure: 0-1250 [MRID 49957410] pH >1250 µg/mL 
Aberration µg/mL; 

+S9: 0-1250 µg/mL 
In vitro 
Chromosomal 
Aberration 

Bovine lymphocytes -S9 only: 0, 7, 85 and 
170 μM; 
72 h exposure 

≥98% Positive 
(all concs.) 

Lioi et al. (1998b) 

In vitro Bovine lymphocytes ±S9: 0, 28, 56, 140, 62.0% Negative Sivikova and Decreased MI and PI at 
Chromosomal 280, 560 and 1120 Dianovsky (2006) ≥ 560 µM 
Aberration µM; 

24 h exposure 
In vitro 
Chromosomal 
Aberration 

Human lymphocytes ±S9: 100-1250 µg/mL 
cultures analyzed;  
68 & 92 h 

95.6% Negative Fox (1998) 
[MRID 49961803] 

Excessive decrease in 
pH >1250 µg/mL 

In vitro 
Chromosomal 
Aberration 

Human lymphocytes -S9 only: 0, 5.0,  
8.5, 17.0 and 51.1 μM; 
72 h exposure 

≥98% Positive 
≥ 8.5 μM 

Lioi et al.  (1998a) No significant ↓ in MI 
observed. 

In vitro 
Chromosomal 
Aberration 

Human lymphocytes -S9: 0, 200, 1200 and 
6000 μM; 48 h 
exposure 

96.0% Negative Manas et al. (2009) No toxicity observed up 
to 6000 µM 

1 Study was cited in Kier and Kirkland (2013).  Supplementary information about the study was provided online including test guideline, test material purity, 

control chemicals and summary data tables.  

CA= chromosomal aberrations, MI= mitotic index, PI= proliferation index. 
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.Table 5.4. In vitro Tests for Micronuclei Induction in Mammalian Cells- Glyphosate Technical 
Test/ Test System Concentrations/ Test Material Results Reference Comments 
Endpoint Conditions Purity 
In vitro 
Cytokinesis 
Block 
Micronucleus 
Assay 
(with FISH 
analysis) 

TR146 cells 
(human-derived 
buccal carcinoma 
cell line) 

10, 15 and 20 mg/L; 
20-minute exposure. 

95% Positive 

Statistically significant 
(p<0.05) increase in MN 
at 15 and 20 mg/L. 

Koller et al. 
(2012) 

Apoptosis and necrosis 
reported at 20 mg/L 

Also reported ↑ in NB 
and NPB 

In vitro 
Cytokinesis 
Block 
Micronucleus 
Test 

CHO-K1 cells 5 - 100 µg/mL, ±S9 Not stated Negative –S9 
Positive +S9 at 10-100 
µg/mL 

Roustan et al., 
(2014) 

No clear dose response 

In vitro Bovine lymphocytes 0, 28, 56, 140, 280 62% 24 h: Negative  Piesova, 2004 No dose-response No 
Cytokinesis (2 donors) and 560 μM significant decrease in 
Block 
Micronucleus 
Test 

24 & 48 h exposure 48 h: Equivocal 

↑ MN at 280 μM only 
(donor A) ↑ MN at 560 
μM only (donor B)  

CBPI observed.  

In vitro Bovine lymphocytes 0, 28, 56, 140, 280 62%  2 h: Negative  Piesova, 2005 No dose-response; No 
Cytokinesis (2 donors) and 560 μM; 2 h significant decrease in 
Block (±S9) and 48 h (-S9) 48 h: Equivocal CBPI observed.  
Micronucleus exposure Metabolic activation 
Test ↑ MN at 280 μM only 

(donor A) and at 560 
μM only (donor B) 

had no effect on MN 
formation after 2 h 
exposure. 

Page 112 of 216
	



 

 
 

 
     

 

 

   

 

  

 
 

 
 

 
 

 
 

 

 
 

 

 
 

    
 

 

 
 

 

 

 

   

 

 

   
 

 
 
 

 
 

 
  

 
 

   
  

 

 

 
 

    
 

 

 
 

 
 

   

.Table 5.4. In vitro Tests for Micronuclei Induction in Mammalian Cells- Glyphosate Technical 
Test/ Test System Concentrations/ Test Material Results Reference Comments 
Endpoint Conditions Purity 
In vitro Human lymphocytes 4h treatment ±S9; 98.0% Negative –S9 Mladinic et al. Cells were exposed to 
Cytokinesis (treated with 0.5, 2.91, 3.50, 92.8 (2009a) glyphosate and washed 
Block cytochalasin B) and 580 µg/mL; Positive +S9, ↑ MN at prior to treatment with 
Micronucleus 
Assay 
(with FISH 
analysis) 

harvested 72 h 580 µg/mL, but not at 
0.5-92.8 µg/mL 

Also observed ↑ in NB 
at 580 µg/mL (±S9); ↑ 
NPB at 580 µg/mL 
(+S9) 

PHA. 
Authors did not report 
being blind to 
treatment.  

In vitro Human lymphocytes 4h treatment ±S9; 98% Negative –S9 Mladinic et al. Cells were exposed to 
Cytokinesis (treated with 0.5, 2.91, 3.50, 92.8 (2009b) glyphosate and washed 
Block 
Micronucleus 
Assay 
(with FISH 
analysis) 

cytochalasin B) and 580 µg/mL Positive +S9  
 ↑ MN at 580 µg/mL, 
but not at 0.5 -92.8 
µg/mL 

↑ apoptosis and necrosis 
at 580 µg/mL (-S9); 
↑ apoptosis at ≥ 2.91 
µg/mL and necrosis at 
580 µg/mL (+S9) 

↑ in NB at 580 µg/mL 
(±S9) and NPB at 580 
µg/mL (+S9) 

prior to treatment with 
PHA. 
Authors did not report 
being blind to 
treatment.  

. 

CBPI= cytokinesis block proliferation index, FISH= fluorescent in situ hybridization; MN= micronuclei; NB= nuclear buds; NPB= nucleoplasmic bridges.
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5.5 In Vivo Genetic Toxicology Tests   

5.5.1 In Vivo Assays for Chromosomal Abnormalities 

5.5.1.1 Mammalian Bone Marrow Chromosomal Aberration Assays 

The in vivo mammalian bone marrow chromosomal assay detects the ability of a chemical to 
cause structural chromosomal damage in cells in the bone marrow.  The assay is typically 
conducted in rodents (mouse or rat) and detects both chromosome-type and chromatid-type 
aberrations. Chromatid-type aberrations are expressed when a single chromatid break occurs 
and/or a reunion between chromatids, and chromosome-type aberrations result from damage 
expressed in both sister chromatids (OPPTS 870.5385).  In this test, animals are exposed 
(typically via oral route or intraperitoneal injection) and sacrificed at sequential intervals.  Prior 
to sacrifice, animals are treated with a spindle inhibitor such as colchicine or Colcemid® to arrest 
cells at metaphase. Chromosome preparations from the bone marrow are stained and scored for 
chromosomal aberrations. (OPPTS 870.5385). Generally, the optimal time to detect 
chromosomal aberrations in the bone marrow is 24 hours after treatment.  

Three in vivo mammalian bone marrow chromosomal assays were conducted with glyphosate 
technical for regulatory purposes and all were negative (Table 5.8).  In the first study, Sprague 
Dawley rats were administered glyphosate (98%) at 0 or 1000 mg/kg and the bone marrow was 
sampled at 6, 12 or 24 hours after dosing.  No significant increase in bone marrow chromosomal 
aberrations were observed (Li, 1983b).  In the second study, Swiss albino mice were treated 
twice by oral gavage (24 hours apart) with 0 or 5000 mg/kg glyphosate technical (96.8%) 
resulting in no significant increase in bone marrow chromosomal aberrations (Suresh, 1994). In a 
third study conducted with glyphosate trimesium salt, no increase in chromosomal aberrations 
were seen in the bone marrow of rats treated by oral gavage with up to 188 mg/kg (Majeska, 
1982c). 

5.5.1.2 Rodent Dominant Lethal Test 

Dominant lethal mutations cause embryonic or fetal death.  The induction of a dominant lethal 
mutation after exposure to a chemical indicates that the test chemical has affected the germinal 
tissue (sperm at some point in development, from stem cell to spermatocyte).  Dominant lethal 
effects are considered to result from chromosomal damage (structural or numerical), but may 
also reflect gene mutations or systemic toxicity (OPPTS 870.5450, OECD 2016).  In this test, 
male rodents are treated with the test material and mated with (untreated) virgin females.  The 
female animals are sacrificed at an appropriate time and the uteri are examined to determine the 
number of implants, and live and dead embryos.  Two dominant lethal studies were identified.   
One study was conducted in the rat (Suresh, 1992) where male rats were dosed by oral gavage 
with glyphosate up to 5000 mg/kg.  The other study (Rodney, 1980) was conducted in male mice 
treated with up to 2000 mg/kg glyphosate (98.7%) by oral gavage.  No significant increase in 
dominant lethal mutations were observed in either study (Table 5.5).   
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5.5.1.3 In Vivo Mammalian Erythrocyte Micronucleus Assays 

The mammalian micronucleus test is the most commonly conducted in vivo test to detect 
clastogenic or aneugenic chemicals.  The test identifies chemicals that induce micronuclei in 
proerythrocytes (progenitor cells) by assessing micronucleus frequency in immature erythrocytes 
(polychromatic erythrocytes, PCEs) sampled from the bone marrow or from the peripheral blood 
(reticulocytes). This test is typically conducted in mice or rats.  When bone marrow 
erythroblasts develop into erythrocytes, the main nucleus is extruded following the final cell 
division (erythrocytes are the only mammalian cell that does not contain a nucleus). Any 
micronuclei formed after the final cell division may remain in the cytoplasm following extrusion 
of the main nucleus.  The visualization of micronuclei is facilitated by the lack of a nucleus in 
these cells (OPPTS 870.5395, OECD 474). Micronuclei can originate from acentric 
chromosomes, lagging chromosome fragments, or whole chromosomes; thus, micronuclei are 
biomarkers of both altered chromosome structure or chromosome number. The assay is based on 
an increase in the frequency of micronucleated erythrocytes in treated animals, in either 
peripheral blood samples or bone marrow samples (OPPTS 870.5395).  Additional mechanistic 
information on the formation of chromosomal abnormalities can be obtained from the 
incorporation of centromeric and telomeric fluorescent probes (FISH) assay.  According to EPA 
test guidelines, a single dose of the test substance may be used in this test if the dose is the 
maximum tolerated dose (MTD), a dose that produces some indication of bone marrow 
cytotoxicity (e.g., a reduction in the proportion of immature erythrocytes (PCEs) to total 
erythrocytes by >50%) or a maximum limit dose of 5000 mg/kg.  The routes of administration 
for this test are typically oral or intraperitoneal injection and generally involve a single 
administration.   

Glyphosate technical has been extensively evaluated for micronuclei induction in in vivo studies. 
Fourteen studies were conducted for regulatory purposes, four were identified from the open 
literature, and one study was conducted by the U.S. National Toxicology Program (NTP).  This 
included nine studies with administration of glyphosate by the intraperitoneal (i.p.) route and 10 
studies by the oral route. The findings are presented in Table 5.10.  Of the nine i.p. studies, 
seven (Costa, 2008; Chruscielska et al., 2000; Durward, 2006; Gava, 2000; Marques, 1999; Rank 
et al., 1993 and Zaccaria, 1996) were negative.  These studies tested doses as high as 2016 
mg/kg (single and double administration) with sampling times at 24- and 48-hours post-dose.  
Two positive findings were reported when glyphosate technical was administered by i.p.  
Bolognesi et al. (1997) reported a significant increase in micronuclei in the bone marrow of male 
Swiss CD mice 24 hours after i.p. treatment with 300 mg/kg glyphosate technical (99.9%).  The 
dose in this study was administered as ½ dose (150 mg/kg) injections 24 hours apart to 3 male 
mice.  Manas et al. (2009) evaluated glyphosate technical (96%) in BALB/c male and female 
mice (5/sex/dose) administered 50, 100 or 200 mg/kg by two i.p. injections, 24 hours apart.  The 
results showed a significant increase in micronucleated erythrocytes at 200 mg/kg, but not at 50 
or 100 mg/kg.  It should be noted that doses that resulted in the positive responses in these two 
studies were above the reported i.p. LD50 value (130 mg/kg) for glyphosate in mice (NTP 1992).    

Glyphosate technical was also evaluated in nine micronucleus assays with administration by the 
oral route in mice and one in the rat.  Eight of the nine oral studies in the mouse were negative 
for micronuclei induction.  The single positive response was seen in female mice treated with 
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two 5000 mg/kg doses (limit dose), 24 hours apart with bone marrow sampling at 24-hours post-
dose (Suresh, 1993b). No increase was observed at lower doses (50 and 500 mg/kg) in females 
or at any dose in males.  The eight negative oral studies in mice included single dose 
administrations of 5000 mg/kg and bone marrow analysis at 24, 48, and/or 72 hours (Jensen, 
1991c; Fox and Mackay, 1996) and one or two administrations of glyphosate technical with top 
doses between 30 and 2000 mg/kg (Honarvar, 2005; Honarvar, 2008; Jones, 1999; and Zoriki-
Hosmi, 2007). It should be noted that evaluations at 48 and 72 hours post dose may be too late to 
detect chemically-induced micronucleated PCEs in the bone marrow as these cells may have 
already migrated into the peripheral blood.  No significant increase in micronucleated 
erythrocytes were seen in male or female mice following 13-weeks of dietary (feed) 
administration of glyphosate technical at doses up to 3393 mg/kg/day (NTP, 1992).  In the single 
study that evaluated micronuclei induction in rats, glyphosate technical did not induce significant 
induce micronuclei in CD1 rats treated by oral gavage at doses up to 2000 mg/kg (Flügge, 
2009b). When glyphosate trimesium salt was evaluated, no increase in micronuclei induction 
was seen in mice treated orally up to 1100 and 800 mg/kg in males and females, respectively 
(Majeska, 1987). 
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Table 5.5. In Vivo Tests for Chromosomal Aberrations in Mammals- Glyphosate Technical. 
Test/Endpoint Test System Route of Doses Test Results Reference 

Administration Material 
Purity 

Comments 

Bone Marrow 
Chromosomal 
Aberration Test 

Sprague Dawley rats  
(males and females) 

Intraperitoneal 
injection; 
sampled at 6, 12 
and 24 h after 
treatment 

0, 1000 mg/kg 
(6/sex/dose/samp 
ling time) 

98% Negative Li (1983b) 
[MRID 00132683] 

No toxicity observed. 
A separate study 
using 14C-glyphosate 
showed that 
glyphosate reaches 
BM 0.5 h after dosing 
with ½ life 
elimination at 7.6 h. 
Peak BM value was 
400 ppm, 
corresponding to 2000 
ppm plasma value. 

Bone Marrow 
Chromosomal 
Aberration Test 

Sprague Dawley rats  
(males and females) 
Vehicle: distilled 
water 

Oral gavage, 
sampling after 6, 
12, 24, 48 h and 
5 d 

0, 21, 63 and 
188 mg/kg 

58.5% 
Glyphosate 
trimesium 
salt 

Negative Majeska (1982c) 
[MRID 00132176] 

Bone Marrow 
Chromosomal 
Aberration Test 

Swiss Albino mice 
(males and females) 
Vehicle: peanut oil 

Oral gavage 
(2 treatments, 24 
h apart); 
sampling after 24 
h (last treatment) 

0, 5000 mg/kg 
(5/sex/dose) 

96.8% Negative Suresh (1994) 
[MRID 49987408] 

Significant (p<0.05) 
decrease in bw of 
females at high dose.  

Rodent 
Dominant 
Lethal Test 

CD-1 mice 
Each dosed male 
mated with 2 
females/week for 8 
weeks 

Oral gavage 0, 200, 800, 
and 2000 
mg/kg 

98.7% Negative Rodwell (1980) 
[MRID 00046364] 

Rodent 
Dominant 
Lethal Test 

Wistar rat 
Each dosed male 
mated with 1 
female/week for 10 
weeks 

Oral gavage 0, 200, 100 and 
5000 mg/kg 

96.8% Negative Suresh (1992) 
[MRID 49987404] 
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Table 5.6. In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Technical. 
Test/Endpoint Test System Route of Doses Test Results Reference Comments 

Administration Material 
Purity 

Bone Marrow Swiss CD1 mice Intraperitoneal 0, 300 mg/kg 99.9% Positive Bolognesi et al. Material and methods 
Micronucleus (males only) injection; 2 (3/dose) (1997) indicate 3 
Test injections of half 

the dosage of 300 
mg/kg 24 h apart; 
sampling at 6 and 
24 h 

Stat 
significant 
increase in 
MN at 24 h 

animals/dose; 
however, Table 1 of 
article indicates 4 
animals were 
evaluated.  

Bone Marrow Balb C mice Intraperitoneal 0, 50, 100, and 96% Positive Manas et al. No significant signs 
Micronucleus (males and females) Injection (two 200 mg/kg (2009) of toxicity observed. 
Test Vehicle: Saline injections, 24 h 

apart); sampling 
after 24 h (last 
treatment) 

(5/sex/dose) ↑MN at 200 
mg/kg, but 
not at 50 or 
100 mg/kg 

Bone Marrow C3H mice Intraperitoneal 0, 300 mg/kg Not Negative  Chruscielska et 
Micronucleus (males only) Injection reported al. (2000) 
Test Vehicle: water (single treatment); 

sampling after 24, 
48 and 72 h 

Bone Marrow Swiss Albino mice Intraperitoneal 0, 15.62, 31.25, 980 g/kg Negative# Costa (2008)1 OECD guideline 474 
Micronucleus (males and females) Injection and 62.5 mg/kg Glyphosate 
Test Vehicle: corn oil (2 treatments, 24 

h apart); sampling 
after 24 h (last 
treatment) 

(5/sex/dose) technical #Was not tested up to 
limit dose and did not 
demonstrate that 
compound was tested 
up to toxic dose.  No 
mention of BM 
toxicity or clinical 
signs. 
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Table 5.6. In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Technical. 
Test/Endpoint Test System Route of Doses Test Results Reference Comments 

Administration Material 
Purity 

Bone Marrow Crl:CD-1TM(ICR) Intraperitoneal 0, 150, 300 and 95.7% Negative Durward (2006) Clinical signs 
Micronucleus BR mice Injection 600 mg/kg [MRID 49957411] reported at ≥ 150 
Test (males only1) 

Vehicle: PBS 
(single treatment); 
sampling after 24 
and 48 h (high 
dose only) 

(7/dose) mg/kg. Significant ↓ 
in %PCEs reported at 
24 h in 600 mg/kg 
group. ↑in MN PCEs 
observed at 600 
mg/kg (1.9± 0.7 vs. 
1.0 ± 1.2 control; 
p<0.05), at 24 h, but 
not 48 h, within 
historical control 
range. 

Bone Marrow Swiss Albino mice Intraperitoneal 0, 1008, 2016, 612.7 g/kg Negative Gava (2000)1 LD50 was 4032 
Micronucleus (males and females) Injection and 3024 mg/kg (glyphosate mg/kg 
Test Vehicle: water (2 treatments, 24 

h apart); sampling 
after 24 h (last 
treatment) 

5/sex/dose technical 
Nufarm) 

Mortality observed in 
1 animal at high dose 
(only 4 m/f scored for 
MPCEs). 
 No effect on 
PCE/NCE. 

Bone Marrow Swiss Albino mice Intraperitoneal 0, 187.5, 375 954.9 g/kg Negative Marques (1999) LD50 was 750 mg/kg 
Micronucleus (males and females) Injection and 562.5 mg/kg (glyphosate [MRID 49957412] No significant signs 
Test Vehicle: water (2 treatments, 24 

h apart); sampling 
after 24 h (last 
treatment) 

5/sex/dose technical 
Nufarm) 

of toxicity observed 
in main study 

Bone Marrow NMRI-Bom mice Intraperitoneal 0, 150, and 200 glyphosate Negative Rank et al. (1993) 
Micronucleus Injection (single mg/kg isopropyla 
Test treatment); 

sampling after 24 
h (all doses) and 
48 h (150 and 200 
mg/kg) 

(5/sex/dose) mine (purity 
not 
specified) 
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Table 5.6. In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Technical. 
Test/Endpoint Test System Route of Doses Test Results 

Administration Material 
Purity 

Reference Comments 

Bone Marrow 
Micronucleus 
Test 

Swiss albino mice 
(males and females) 

Intraperitoneal 
Injection 
(2 treatments, 24 
h apart); sampling 
after 24 h (last 
treatment) 

0, 68, 137, and 
206 mg/kg ( 

360 g/L Negative  Zaccaria (1996) 
[MRID 49961501] 

Doses selected were 
reported as 
corresponding to 25, 
50 and 75% LD50 

Bone Marrow 
Micronucleus 
Test 

CD-1 mice 
(males and females)  
Vehicle: saline 

Oral gavage 
(single treatment); 
sampling after 24 
and 48 h 

0, 5000 mg/kg 
5/sex/dose 

95.6% Negative Fox and Mackay 
(1996) 
[MRID 44320619] 

No significant signs 
of toxicity observed 

Bone Marrow 
Micronucleus 
Test 

NMRI mice 
(males and females) 
Vehicle: PEG 400 

Oral gavage 
(single treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, 
and 2000 mg/kg 
5 sex/dose 

97.73% Negative Honarvar (2005)1 OECD guideline 474 
No significant signs 
of toxicity observed 

Bone Marrow 
Micronucleus 
Test 

NMRI mice 
(males only) 
Vehicle: 0.5% 
carboxymethyl-
cellulose 

Oral gavage 
(single treatment); 
sampling after 24 
and 48 h (high 
dose only) 

0, 500, 1000, 
and 2000 mg/kg 
(5/dose) 

99.1% Negative Honarvar (2008) 
[MRID 49961802] 

No significant signs 
of toxicity observed 

Bone Marrow 
Micronucleus 
Test 

NMRI mice 
(males and females) 
Vehicle: 0.5% 
carboxymethyl-
cellulose 

Oral gavage 
(single treatment); 
sampling after 24, 
48 and 72h 

0, 5000 mg/kg; 
5/sex/dose 

98.6% Negative Jensen (1991c) 
[MRID 49961503] 

No significant signs 
of toxicity observed 

Bone Marrow 
Micronucleus 
Test 

CD-1 mice 
(males only1) 
Vehicle: water 

Oral gavage 
single treatment); 
sampling after 24 
and 48 h 

0, 2000 mg/kg 
5/dose 

59.3% 
potassium 
glyphosate 
salt 

Negative Jones (1999)1 OECD guideline 474 
No significant signs 
of toxicity observed 

Bone Marrow 
Micronucleus 
Test 

Swiss albino mice; 
(males and females) 
Vehicle: peanut oil 

Oral gavage 
(2 treatments, 24 
h apart); sampling 

0, 50, 500, 5000 
mg/kg  
5/sex/dose 

96.8% 
glyphosate 
acid 

Positive in 
females at 
5000 

Suresh (1993b) 
[MRID 49987407] 

No significant signs 
of toxicity observed 
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Table 5.6. In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Technical. 
Test/Endpoint Test System Route of Doses Test Results Reference Comments 

Administration Material 
Purity 

after 24 h (last mg/kg 
treatment) only. 

Negative in 
males at all 
doses 

Bone Marrow Swiss mice Oral gavage 0, 8, 15 and 30 980.1 g/kg Negative Zoriki Hosomi OECD guideline 474 
Micronucleus (males only) (2 treatments, 24 mg/kg (2007) No significant signs 
Test Vehicle: corn oil h apart); sampling 

after 24 h (last 
treatment) 

(6/dose) [MRID 50000901] of toxicity observed 

Bone Marrow CD-1 mice Oral gavage, Males: 0, 700, 55.3% Negative Majeska (1987) 
Micronucleus (males and females) Sampling 24, 48 900 and 1100 Glyphosate [MRID 40214004] 
Test Vehicle:  distilled 

water 
and 72 h after 
treatment 

mg/kg  
Females: 0, 
400, 600 and 
800 mg/kg 

trimesium 
salt 

Bone Marrow B6CF3 Mice Oral (dietary). 0, 205/213, 99% Negative NTP (1992) 
Micronucleus (males and females) MN assay 410/421, 
Test conducted 

following 13-
week feed study. 

811/844, 
1678/1690 and 
3393/3393 
mg/kg (m/f)  
(10/sex/dose) 

Bone Marrow CD Rats Oral gavage 0, 500, 1000, and 98.8% Negative Flügge (2009b)1 OECD guideline 474 
Micronucleus (males and females) (single 2000 mg/kg No significant signs 
Test Vehicle: 0.8% 

hydroxypropylmethyl 
cellulose 

treatment); 
sampling after 24 
and 48 h (high 
dose only) 

(5/sex/dose) of toxicity observed 

1 Study was cited in Kier and Kirkland (2013).  Supplementary information about the study was provided online including test guideline followed, test material 

purity, control chemicals and summary data tables.
	
2Only males tested; report indicated that there was no difference between sexes seen in range finding study.
	
CA= chromosomal aberrations, MPCE= micronucleated polychromatic erythrocytes, NCE= normochromatic erythrocytes, PCE=polychromatic erythrocytes.
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5.6 Additional Genotoxicity Assays Evaluating Primary DNA Damage  

There are a number of genotoxicity assays that evaluate primary DNA damage, but do not 
measure the consequence of the genetic damage (i.e., mutation or chromosomal damage).  As 
discussed in the Guidance Document on Revisions to OECD Genetic Toxicology Test 
Guidelines (OECD 2015), the endpoints measured in primary DNA damage tests such as DNA 
adducts, comet assay, or unscheduled DNA synthesis may lead to cell death or may initiate DNA 
repair, rather than a mutation.  These types of assays can, however, provide mechanistic 
information when interpreting positive findings in other genotoxicity tests or when determining 
whether a chemical is acting through a mutagenic mode of action.  Additionally, indirect 
mechanisms of DNA damage such as oxidative DNA damage can be detected by these test 
systems.  Oxidative damage results from oxidative stress, which occurs when there is a 
disturbance in the balance between the production of reactive oxygen species (ROS) and 
antioxidant defense systems.  Normal cellular metabolism is a source of endogenous reactive 
oxygen species that accounts for background levels of oxidative damage in normal cells.  Some 
types of oxidative damage are repairable while others lead to serious consequences in the cell.  
(Cooke et al, 2003). The various assays evaluating primary DNA damage in glyphosate 
technical are presented in Table 5.7.  Details of the findings are discussed below. 

Glyphosate technical is not electrophilic and is not considered to be DNA-reactive.  In a study to 
evaluate the potential for glyphosate to directly interact with DNA, Peluso et al. (1998) reported 
that glyphosate technical did not form DNA adducts in mice when tested up to 270 mg/kg via i.p. 
Bolognesi et al. (1997) reported an increase in the oxidative damage biomarker 8-
hydroxydeoxyguanosine (8-OHdG) in the liver 24 h after i.p. injection of 300 mg/kg in mice.  
No increase in 8-OHdG was seen in the kidney with glyphosate technical.  The dose in this study 
was high (300 mg/kg) for an i.p. injection and within the i.p. LD50 range (134- 545 mg/kg) that 
has been reported elsewhere (WHO, 1994). 

The comet assay, also known as single cell gel electrophoresis (SCGE), is a sensitive and rapid 
method to detect DNA strand breaks in individual cells. In this assay, individual cells are 
embedded in agarose.  The cells are then lysed (which digests the cellular and nuclear 
membranes) and the DNA is allowed to unwind under alkaline or neutral conditions.  During 
electrophoresis, chromatin (which is in a supercoiled state) that has undergone steric relaxation 
due to DNA damage migrates away from the nucleoid (nucleus) toward the anode, yielding 
images that resemble a comet.  The intensity of the comet tail relative to the comet head reflects 
the amount of DNA breakage (Tice et al., 2000; Collins et al., 2008). The comet assay can 
detect single and double strand breaks resulting from direct interactions with DNA, alkali labile 
sites, or transient DNA breaks resulting during DNA excision repair. These types of strand 
breaks may be, (a) repaired with no persistent effect, (b) be lethal to the cell or (c) be fixed as a 
mutation (OECD TG 489).  DNA strand breaks in the comet assay can be measured by endpoints 
such as percent tail DNA (also referred to as % tail intensity), tail length, and tail moment.  
However, % tail DNA is the recommended metric for evaluating and interpreting results using 
this assay (OECD TG 489). 
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The five studies that evaluated glyphosate technical using the comet assay are summarized in 
Table 5.12. Two of the studies were conducted using tumor cell lines.  Koller et al. (2012) 
reported positive comet effects (increased tail intensity) in a human buccal carcinoma cell line 
(TR146) following a 20-minute treatment with ≥ 20 mg/L (~0.118 mM) glyphosate. Although no 
evidence of cytotoxicity was reported in this study, the authors did report an increase in 
apoptosis and necrosis at the same concentrations (≥ 20 mg/L) when the same cell line was tested 
for in vitro micronuclei induction (discussed previously).  In a study using Hep-2 cells 
(presumably a HeLa cell derivative), Manas et al. (2009) reported a statistically significant 
increase in mean tail length, and tail intensity at all concentrations (3.0-7.5 mM) tested. In a 
comet study conducted on human lymphocytes, Alvarez-Moya et al. (2014) reported significant 
increases in tail length only (but not % tail DNA) following treatment with glyphosate 
concentrations of 0.7-700 μM. Mladinic et al. (2009a) evaluated DNA damage in non-dividing 
human lymphocytes (±S9) following treatment from 0.5 to 580 µg/mL using the standard 
alkaline comet method and a modified comet method that detects DNA damage due to oxidative 
damage (human 8-hydroxyguanidine DNA-glycosylase, hOGG1 comet method).  In this study, 
the authors reported statistically significant increases in tail intensity at 3.5 µg/mL and higher in 
the absence of S9, with significance only at 580 µg/mL (~3.4 mM) in the presence of S9 using 
the alkaline method.  This concentration also resulted in increased apoptosis and necrosis as well 
as an increase in plasma total antioxidant capacity (TAC) and changes in plasma lipid 
peroxidation (thiobarbituric reactive substances, TBARs); however, only a dose-related increase 
in tail length (not % tail DNA) was observed at 580 µg/mL (+S9) using the hOGG1 method.  
When the Manas et al. (2013) evaluated blood and liver cells following a 14-day drinking water 
study in mice treated with 40 and 400 mg/kg/day glyphosate, significant increases in tail 
intensity, tail length and tail moment were reported were observed at both doses in both tissues 
(except for DNA tail intensity in liver at 40 mg/kg); however, there were no substantial effects 
on oxidative stress measurements suggesting that DNA damage reported may not be due to 
oxidative damage.   

The Unscheduled DNA Synthesis (UDS) test with mammalian liver cells in vitro identifies 
substances that induce DNA repair after excision and removal of a segment of damaged DNA.  
The test is typically conducted in liver cells, which have relatively few cells in the S-phase of the 
cell cycle.  The assay measures the incorporation of radiolabeled nucleotide [3H]-thymidine into 
DNA during the repair process in non-S phase cells. (OPPTS 870.5555). Substances that produce 
either a statistically significant dose-related increase or statistically significant and reproducible 
increase in 3H-TdR incorporation in at least one test point are considered to be positive in this 
test. A UDS study that evaluated glyphosate technical in rat primary hepatocytes was negative 
(Williams, 1978).  Glyphosate technical was also negative in a DNA repair test conducted in 
bacteria (Rec-A test) (Shirasu, 1978). 

In an alkaline elution assay, which detects single strand DNA breaks, Bolognesi et al. (1997) 
reported an increase in single strand breaks (i.e. increased DNA elution rate) in the liver and 
kidney 4 hours after a single i.p. injection of 300 mg/kg.  The elution rate returned to control 
levels at 24 hours. Glyphosate technical was also negative in a DNA repair test conducted in 
Bacillus subtilis H17 (rec+) and M45 (rec-) bacterial Rec-A test (Shirasu, 1978). 
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Finally, the sister chromatid exchange (SCE) test is an assay that can measure the consequence 
of primary DNA damage.  The mechanism(s) of action for chemical induction of SCE is unclear.  
The SCE assay detects the exchange of DNA between two sister chromatid arms within a single 
chromosome.  The assay can be performed in vitro or in vivo. Following exposure, cells/animals 
are treated with bromodeoxyuridine (BrdU) to allow for the differentiation of the two sister 
chromatids (harlequin staining) and prior to harvest are treated with a spindle inhibitor to 
accumulate cells in metaphase.  The chromosome preparations are then stained and analyzed for 
SCEs (OPPTS 870.5900, 870.5915). The SCE studies that evaluated glyphosate technical are 
also presented in Table 12.  Positive SCE findings were reported in all four studies; two 
evaluating bovine lymphocytes (Lioi, 1988b, Sivikova and Dianovksy, 2006) and two studies 
evaluating human lymphocytes (Lioi, 1988a; Bolognesi et al., 1997). In all four studies the 
induction did not demonstrate a clear dose response. 

Additionally, although it is recognized that mechanisms other than genotoxicity may be involved 
in cell transformation, glyphosate trimesium salt was evaluated in the Balb/3T cell 
transformation assay (an in vitro tumor formation assay) and was negative up to 5.0 mg/ml 
(Majeska, 1982b). 
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Table 5.7 Assays for Detecting Primary DNA Damage- Glyphosate Technical. 
Test/Endpoint Test System Route of Doses/ Test Material Results Reference Comments 

Administration Concentrations Purity 
DNA Adducts Swiss CD1 mice Intraperitoneal 0, 130 and 270 Not reported Negative Peluso et al. 
32P-postlabeling (males and females) 

Liver and kidney 
evaluated 

injection; 24 h 
exposure 

mg/kg (1998) 

DNA oxidative Swiss CD-1 mice Intraperitoneal 0, 300 mg/kg 99.9% Kidney: Bolognesi et 
damage: (males) injection (single (3/dose) negative al. (1997) 
8-OHdG liver and kidney dose); sampling 
formation evaluated 4 and 24 h after 

injection 
Liver: 
positive  
(24 h) 

Single-cell gel TR146 cells NA (in vitro) -S9: 10-2000 95% Positive  Koller et al. Also measured multiple 
electrophoresis (human-derived mg/L; (2012) cellular integrity 
(SCGE) assays- buccal epithelial cell 20-minute Increased parameters to assess 
Comet assay line). exposure. DNA 

migration 
at >20 
mg/L 

cytotoxicity.  No clear 
evidence of cytotoxicity 
seen except for increase 
in enzyme activity 
(indicative of membrane 
damage) in LDHe 
(extracellular lactate 
dehydrogenase) assay at 
>80 mg/L. 
No mention of 
monitoring pH 

Single-cell gel Hep-2 cells NA (in vitro) 0, 3, 4.5, 6, 7.5, 96% Positive Manas et al. The authors did not report 
electrophoresis 9, 12 and 15 mM (2009) a source for the Hep-2 
(SCGE) assays- Stat. cells. The agency 
Comet assay significant 

increase in 
mean tail 
length, and 
tail 
intensity at 
all concs. 

presumes that this is a 
HeLa derived cervical 
carcinoma cell line.  
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Table 5.7 Assays for Detecting Primary DNA Damage- Glyphosate Technical. 
Test/Endpoint Test System Route of Doses/ Test Material 

Administration Concentrations Purity 
Results Reference Comments 

Single-cell gel Human NA (in vitro) 0, 0.7, 7, 70, 700 96% Positive at Alvarez-Moya Issues were identified 
electrophoresis lymphocytes µM all doses et al., (2014) with this study resulting 
(SCGE) assays- (increase in in a low quality ranking.  
Comet assay tail length 

only) 
These include:  1) blood 
was washed with PBS 
and then held at 4º C for 
an indeterminate amount 
of time before exposure 
to glyphosate.  (2) Cells 
were treated for 20 hours 
at room temperature.  
(3) The same amount of 
damage was reported 
across 2 orders of 
magnitude concentration. 

Single-cell gel 
electrophoresis 
(SCGE) assays- 
Comet assay 

Human 
lymphocytes; ±S9 
Alkaline and hOOG1 
Comet assays 
performed 

NA (in vitro) 0, 0.5, 2.91, 3.5, 
92.8 and 580 
µg/mL 

98% Positive 
±S9 

Mladinic et al. 
(2009a) 

The alkaline comet assay 
-S9: ↑ in mean tail length 
at 580 µg/mL and ↑ in tail 
intensity at ≥ 3.5 µg/mL). 
 +S9: ↑ DNA tail length 
at ≥3.5 µg/mL. Tail 
intensity ↑ only at 580 
µg/mL 

hOOG1 comet assay: 
-S9 no effect on tail 
length, ↑tail intensity only 
at 3.50 µg/mL 
+S9: ↑ tail length at 580 
µg/mL, no effect on tail 
intensity compared to 
controls at any conc. 
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Table 5.7 Assays for Detecting Primary DNA Damage- Glyphosate Technical. 
Test/Endpoint Test System Route of Doses/ Test Material 

Administration Concentrations Purity 
Results Reference Comments 

Single-cell gel 
electrophoresis 
(SCGE) assays- 
Comet assay 
with oxidative 
stress measures 

Balb/C mice; 
evaluated blood and 
liver  

Drinking water 
(14 days) 

0, 40, and 400 
mg/kg  

96% Positive  

Blood and 
liver at 
both doses 

Manas et al. 
(2013) 

Only minor effects seen 
on oxidative stress 
measurements (TBARs, 
SOD, CAT) 

Sister Chromatid 
Exchange (SCE) 

Bovine lymphocytes 
(3 donors) 

NA (in vitro) -S9: 0, 17, 85 
and 170 µM; 72 
h exposure 

≥98% Positive 
Significant 
(p>0.05) 
increase in 
SC/cell at 
all 
concentrati 
ons 

Lioi (1998b) 1.8-, 2.1-, 1.6-fold 
increases, respectively  

Sister Chromatid 
Exchange (SCE) 

Human lymphocytes NA (in vitro) -S9: 0, 5, 8.5, 17 
and 51 µM; 72 h 
exposure 

≥98% Positive 
Significant 
(p>0.05) 
increase in 
SCE/cell at 
≥ 8.5 µM 

Lioi (1998a) 1.9-, 2.8-, and 2.6-fold 
increase at 8.5, 17 and 51 
µM, respectively  

Sister Chromatid 
Exchange (SCE) 

Human lymphocytes NA (in vitro) -S9: 0, 0.33, 1,3 
and 6 mg/mL; 
72 h exposure 

99.9% Positive  Bolognesi et 
al. (1997) 

Very limited information 
was provided on the 
methods used in this 
paper. Authors report a 
dose –dependent increase 
in SCE frequency; 
however, no statistical 
analysis for dose response 
was reported. Data 
presented graphically 
with no error bars. 

Sister Chromatid 
Exchange (SCE) 

Human lymphocytes NA (in vitro) 28, 56, 140, 280, 
560 and 1120 
µM; 24 h 
exposure ±S9 

62% Positive  Sivikova and 
Dianovsky 
(2006) 

The increases in SCEs 
observed did not show a 
clear concentration 
related increase across a 
40-fold increase in the 
concentrations tested 
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Table 5.7 Assays for Detecting Primary DNA Damage- Glyphosate Technical. 
Test/Endpoint Test System Route of Doses/ Test Material 

Administration Concentrations Purity 
Results Reference Comments 

Alkaline elution 
assay- DNA 
single strand 
breaks 

Swiss CD-1 mice 
(males) 
liver and kidney 
evaluated 

Intraperitoneal 
injection (single 
dose); sampling 
8 and 24 h after 
injection 

0, 300 mg/kg 
(3/dose) 

99.9% Positive 
(Increased 
elution 
rate) at 4 
hours in 
liver and 
kidney 

At 24 h, 
elution rate 
returned to 
control 
levels 

Bolognesi et 
al. (1997) 

Return to control values 
may indicate DNA repair 
or reflect rapid 
elimination of compound 

DNA Repair 
Test 
(Rec-A test) 

B. subtilis H17 (rec+) 
and M45 (rec-) 

NA (in vitro) 20-2000 μg/disk 98.4% Negative Shirasu (1978) 
[MRID 
00078619] 

Unscheduled 
DNA synthesis 
(DNA repair) 

F-344 rat primary 
hepatocytes 

NA (in vitro) 0, 0.0125, 
0.0625, 0.125, 
0.6.5, 1.25, 12.5, 
125 µg/mL 

98% Negative Li and Long 
(1988) 

Cell 
Transformation 
Assay 

BALB/3T cells NA (in vitro) 0.313-5.0 
mg/mL 

90% 
Glyphosate 
trimesium salt 

Negative  Majeska 
(1982b) 
[MRID 
00126616] 

h- hour; CAT= catalase, G6PD= glucose 6-phosphate dehydrogenase, NA= not applicable, hOOG1 = TBARs= thiobarbituric acid reactive substances, SOD= 
superoxide dismutase 
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5.7 Summary and Discussion 

The genotoxic potential of glyphosate has been extensively investigated using a variety of test 
systems and genetic endpoints.  This assessment focuses only on test systems that the agency 
considered relevant for assessing genotoxic risks in humans.  The totality of the genetic 
toxicology information was evaluated using a weight of evidence approach to determine the 
genotoxic potential of glyphosate.  This involves the integration of in vitro and in vivo results as 
well as an overall evaluation of the quality, consistency, reproducibility, magnitude of response, 
dose-response relationship and relevance of the findings. In the weight of evidence analysis, 
studies evaluating endpoints that measured gene mutations and chromosomal aberrations (i.e. 
permanent DNA damage) were given more weight than endpoints reflecting DNA events that 
may be transient or reversible such as primary DNA damage (e.g., comet assays).  In vivo studies 
in mammals were given the greatest weight and more weight was given to doses and routes of 
administration that were considered relevant for evaluating genotoxic risk based on human 
exposure to glyphosate. Also, since the molecular mechanisms underlying the observation of 
SCEs are unclear and thus, the consequences of increased frequencies of SCEs are unclear, the 
data from this test were given low weight in the overall analysis.  A summary of the various lines 
of evidence of considered in the weight of evidence evaluation for the genotoxic potential of the 
active ingredient glyphosate is presented below. 

Evidence of primary DNA damage  

Glyphosate technical is not considered to be electrophilic and did not induce DNA adducts in the 
liver or kidney at an i.p. dose of 270 mg/kg.  However, evidence of DNA strand breaks was 
reported in a number mammalian cell studies using the comet assay.  Additionally, transient 
increases in alkali labile sites in the liver and kidney of mice and an induction of 8-OHdG in 
DNA were seen in the livers of mice following i.p. injections with 300 mg/kg glyphosate.  These 
effects were seen at high doses for the i.p. route in mice (LD50 for mouse =130 mg/kg; NTP, 
1992). However, due to technical limitations identified in a number of these studies (e.g. use of 
cancer cell lines that have not been well-characterized, atypical exposure protocols and no 
indication of blind to treatment), caution should be exercised in interpreting the results.  

In vitro mutations 

Glyphosate technical was negative in all 39 studies for mutagenicity in bacteria.  In the four 
studies that tested for gene mutations in mammalian cells in vitro, no increase in mutations were 
observed. 

In vitro chromosomal alterations 

Mixed results were observed in studies evaluating in vitro chromosomal alterations with 
glyphosate treatment.  Three SCE studies reported positive findings (Lioi, 1998a, b; Bolognesi et 
al., 1997) bovine and human lymphocytes.  As stated previously, low weight is given to SCE 
results in the overall analysis given the uncertainty regarding the consequence of increases in the 
frequencies of SCEs. The SCE responses were weak and not concentration dependent.  Eight of 
the 10 studies measuring in vitro chromosomal aberrations were negative. The two positive 
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findings were reported by Lioi et al., one study was conducted with bovine lymphocytes and the 
other with human lymphocytes.  The authors reported positive findings in these studies at 
concentrations much lower than four other studies that reported negative results using the same 
cell types.   Additionally, in both studies, Lioi et al. used an atypical exposure protocol of 72 
hours which is very long for analyzing one round of mitosis.  Furthermore, in both studies, 
nearly the same level effect for aberration frequency and percent of cells with aberrations were 
observed for the same concentrations of glyphosate and the two other chemicals tested in those 
experiments.  

Four of the six studies evaluating micronuclei induction in vitro were positive and two showed 
equivocal results. Three of the positive responses required S9 activation, two conducted with 
human lymphocytes and one conducted with CHO cells.  The remaining positive micronucleus 
study was conducted using a TR146 cells which is a tumor cell line derived from human buccal 
mucosa. The authors state that this cell line had not been previously used for genotoxicity 
testing. It is difficult to interpret any genotoxicity findings conducted in a tumor cell line that 
has not been well-characterized regarding its DNA damage response and repair capacity, and its 
degree of chromosomal instability. 

Glyphosate was negative in all three L5178Y mouse lymphoma cell studies which may detect 
chromosomal damage in addition to mutations.  

Mammalian in vivo chromosomal alterations 

All three in vivo mammalian studies evaluating chromosomal aberrations with glyphosate 
technical were negative. Two studies were conducted in rats (i.p. and oral) and one was 
conducted in mice (oral).  In addition, glyphosate was also negative in a rodent dominant lethal 
test. Glyphosate was negative in 15 of the 19 bone marrow micronucleus studies evaluated. In 
two of the positive studies, glyphosate technical was administered by i.p. injection.  In these 
studies, the authors reported positive findings at doses of 200-300 mg/kg.  Based on the available 
ADME data for glyphosate, assuming 30% oral absorption, an oral dose of ~700-1000 mg/kg 
would be needed to achieve a dose of 200-300 mg/kg in the blood.  Seven other i.p. studies in 
mice reported no increase in micronuclei induction at doses up to 3000 mg/kg.  The remaining 
positive finding was reported in an oral gavage study in mice where an approximately 2-fold 
increase in micronuclei were reported in females only at a dose of 5000 mg/kg, which is 
considerably higher than the current guideline recommended limit dose of 2000 mg/kg.  The 
effect was not seen in the 7 other oral gavage studies in mice when glyphosate was tested at 
similar doses.  In addition, glyphosate was negative for micronuclei induction following a 13-
week dietary study with a dose up to approximately 3000 mg/kg/day.  A negative finding was 
also reported in the only study that evaluated in vivo micronuclei induction in the rat using doses 
up to 2000 mg/kg. 

In a meta-analytic review of micronuclei frequency across mammalian and non-mammalian 
species (primarily fish, amphibians, reptiles and plants), Ghisi et al. (2016), not surprisingly, 
reported that different responses were observed when comparing mammalian results to 
phylogenetically distant non-mammalian species for micronuclei induction.  Their analyses 
included most, but not all, of the mammalian studies that the agency evaluated and determined to 
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be negative for micronuclei induction. The authors reported a statistically significant increase in 
micronuclei by the i.p. route across the studies in the data set they considered; however, when 
glyphosate was administered by the oral route (which is the most physiologically relevant route 
for human exposure to glyphosate), no significant difference was observed.  

Conclusion for Glyphosate 

The overall weight of evidence indicates that there is no convincing evidence that glyphosate 
induces mutations in vivo via the oral route. When administered by i.p. injection, the 
micronucleus studies were predominantly negative.  In the two cases where an increase in 
micronuclei were reported via this route, the effects occurred above the reported i.p. LD50 for 
mice and were not observed in other i.p. injection studies at similar or higher doses.  While there 
is limited evidence genotoxic for effects in some in vitro experiments, in vivo effects were given 
more weight than in vitro effects particularly when the same genetic endpoint was measured, 
which is consistent with current OECD guidance.  The only positive findings reported in vivo 
were seen at relatively high doses that are not relevant for human health risk assessment.  
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6.0 Data Integration & Weight-of-Evidence Analysis Across Multiple Lines of Evidence 

6.1 Background 

In 2010, OPP developed a draft “Framework for Incorporating Human Epidemiologic & Incident 
Data in Health Risk Assessment” which provides the foundation for evaluating multiple lines of 
scientific evidence (U.S. EPA, 2010).  In 2016, a final version of the framework was published.  
OPP’s framework is consistent with updates to the World Health Organization/International 
Programme on Chemical Safety MOA/human relevance framework, which highlights the 
importance of problem formulation and the need to integrate information at different levels of 
biological organization (Meek et al, 2014).   

One of the key components of the agency’s framework is the use of modified Bradford Hill 
Criteria (Hill, 1965) like those described in the 2005 Guidelines for Carcinogen Risk 
Assessment.  These criteria are used to evaluate the experimental support considers such 
concepts as strength, consistency, dose response, temporal concordance and biological 
plausibility in a weight-of-evidence analysis. 

6.2 Dose-Response and Temporal Concordance 

Given the lack of consistent positive findings particularly at doses < 1000 mg/kg/day across the 
lines of evidence, lack of mechanistic understanding, and lack of biological activity in 
mammalian systems to the parent compound glyphosate, there are few data to assess key events 
in the biological pathway and any associated temporal or dose concordance.  Temporal 
concordance can be assessed using the experimental animal studies and epidemiological studies 
that evaluated exposure prior to outcomes.  Similarly, dose concordance can be assessed using 
findings of apical outcomes in experimental animal studies, as well as epidemiological studies 
that utilize exposure metrics that are stratified by the number of exposure days.   

A prospective cohort study is designed to collect exposure information prior to the development 
of cancer. As such, exposure is known to occur before the outcome.  In De Roos et al. (2005), a 
prospective cohort study, no association was observed between glyphosate exposure and all 
cancer outcomes evaluated in the AHS cohort.  Although the median follow-up time following 
recruitment into the cohort was approximately 7 years in De Roos et al. (2005), an updated 
analysis of the AHS cohort has been recently published (Andreotti et al., 2017), which included 
an extended follow-up period of 17.5 years and also did not report an association between 
glyphosate exposure and all cancer outcomes evaluated. 

Two case-control studies evaluating the risk of NHL (Eriksson et al., 2008 and McDuffie et al., 
2001) observed increased effect estimates in the highest exposure categories analyzed.  Eriksson 
et al. (2008) found a greater effect estimate for subjects with >10 days (based on the median days 
of exposure among controls) and >10 years of exposure (for latency analysis) when compared to 
subjects with ≤10 days and 1-10 years of exposure, respectively; however, this analysis did not 
appear to adjust for co-exposures to other pesticides.  By dividing the total number of exposed 
cases and controls using these exposure metrics, wider confidence intervals were observed due to 
smaller sample sizes, which reduces the reliability of the results to demonstrate a true 
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association. This may indicate that a longer follow-up time is needed to detect the risk for NHL; 
however, given the latency analysis of NHL was limited to Eriksson et al. (2008) and lack of 
NHL latency understanding in general, further studies are needed to determine the true latency of 
NHL. McDuffie et al. (2001), stratifying based on the average number of days per year of 
exposure, observed similar effect estimates in the lower exposure category (>0 and ≤2 days/year) 
while a greater effect estimate was observed in the highest exposure category (>2 days/year).  
The results from these two case-control studies conflict with the results observed in the cohort 
study (De Roos et al., 2005; Andreotti et al., 2017), where no dose-response was seen across 
three exposure categories (stratified by tertiles); however, the case-control studies did not adjust 
for co-exposure to other pesticides.  It is also difficult to make conclusions regarding dose-
response with only two exposure categories used for the analyses by Eriksson et al. (2008) and 
McDuffie et al. (2001). It should also be noted that these analyses combine all NHL subtypes, 
which may have etiological differences (Morton et al., 2014). Although some studies did 
provide effect estimates for subtypes, as stated in Section 3.5.2, these were not considered in the 
current evaluation due to the limited sample sizes.  At this time, there are no data available to 
evaluate dose-response for NHL subtypes. 

With respect to animal carcinogenicity studies, key events in a MOA/AOP are evaluated to 
confirm that they precede tumor appearance.  This temporal concordance evaluation cannot be 
conducted for glyphosate since a MOA/AOP has not been established.  It was noted that no 
preneoplastic or related non-neoplastic lesions were reported in any of the animal carcinogenicity 
studies to support any observed tumors.  Furthermore, genotoxicity assays did not support a 
direct mutagenic MOA.  While there is limited evidence of genotoxicity in some in vitro 
endpoints, multiple in vivo studies do not support a genotoxic risk at relevant human exposure 
levels. 

6.3 Strength, Consistency, and Specificity 

A large database is available for evaluating the carcinogenicity potential of glyphosate.  Across 
animal carcinogenicity and genotoxicity studies, results were consistent.  For epidemiological 
studies, only one or two studies were available for almost all cancers investigated.  The largest 
number of studies was available investigating NHL; however, there were conflicting results 
across studies. 

In epidemiological studies, there was no evidence of an association between glyphosate exposure 
and solid tumors, leukemia, and HL.  This conclusion is consistent with those recently conducted 
by IARC, EFSA, and JMPR. Furthermore, the available studies do not link glyphosate exposure 
to multiple myeloma. 

At this time, a conclusion regarding the association between glyphosate exposure and risk of 
NHL cannot be supported based on the available data due to conflicting results.  Chance and/or 
bias cannot be excluded as an explanation for observed associations.  The magnitude of adjusted 
risk estimates for ever/never use were relatively small ranging from 1.0 (no association) to 1.85 
in adjusted analyses, with the widest confidence intervals observed for the highest effect 
estimates indicating less reliability in these estimates.  All of the ever/never estimates were not 
statistically significant with several effect estimates approximately equal to the null.  There were 
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various limitations identified in Section 3.6 for these studies that could impact calculated effect 
estimates and explain the weak responses observed.  Meta-risk ratios using these studies were 
also of small magnitude ranging from 1.3-1.5.  As discussed in Section 3.6, meta-analyses should 
be interpreted with caution and are susceptible to the same limitations identified for individual 
studies. 

Although none of the effect estimates were below 1 using the ever/never exposure metric, risk 
estimates were all below 1 (0.6-0.9) when using cumulative lifetime and intensity-weighted 
cumulative exposure metrics in the prospective cohort study (De Roos et al., 2005; Andreotti et 
al., 2017). As discussed in Section 6.2, two case-control studies that investigated an exposure-
response relationship conflicted with the extensive analyses conducted for the AHS cohort.  This 
may be due to differences in confounding control, differences associated with study design, 
limitations from small sample sizes, and/or, as some may suggest, a potentially short follow-up 
time in the cohort.  It should also be noted that publication bias may play a role in this evaluation 
given there is a tendency to only publish positive results and potential concerns regarding 
glyphosate have only been raised in recent years. 

A total of 14 (8 rat and 6 mouse) animal carcinogenicity studies with glyphosate, glyphosate 
acid, or glyphosate salts were analyzed for the current evaluation.  None of the tumors evaluated 
were considered to be treatment-related based on weight-of-evidence evaluations.  Although 
statistically significant trends were observed following adjustment for multiple comparisons in a 
limited number of studies, statistically significant pairwise comparisons were only observed in 2 
studies indicating tumor incidences were generally similar to concurrent controls.  Additionally, 
none of the tumor results were reproduced in other studies, including those testing the same 
animal strain with similar or higher dosing.  Furthermore, the tumors lacked a monotonic dose-
response and/or corroborating preneoplastic or related non-neoplastic lesions. 

Over 80 genotoxicity studies with the active ingredient glyphosate were analyzed for the current 
evaluation. The overall weight-of-evidence indicates that there is no convincing evidence that 
glyphosate is genotoxic in vivo via the oral route. When administered via i.p. injection the 
studies were predominantly negative.  In the two cases where an increase in micronuclei were 
reported via this route, the effects were not observed in other i.p. injection studies at similar or 
higher doses. Technical glyphosate was negative in all gene mutation studies.  There was limited 
evidence of positive findings in studies evaluating primary DNA damage; however, as discussed 
in Section 5.6, the endpoints measured in these assays are less specific in regards to detecting 
permanent DNA changes (mutations) and can be attributed to other factors, such as cytotoxicity 
or cell culture conditions.  Although some positive findings were reported for chromosomal 
alterations in vitro, these findings were limited to a few studies and are not supported by the in 
vivo studies that are the most relevant for human risk assessment. 

Overall, there is remarkable consistency in the database for glyphosate across multiple lines of 
evidence. For NHL, observed associations in epidemiological studies were non-statistically 
significant and were of relatively small magnitude.  Chance and/or bias cannot be excluded as an 
explanation for the observed associations.  For all other cancer types, there were no associations 
found; however, only one or two studies were available for evaluation of most cancer types.  
Across species, strain, and laboratory, none of the tumors evaluated were considered to be 
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treatment-related based on weight-of-evidence evaluations.  Statistically significant tumor results 
seen in individual studies were not reproduced in other studies, including those conducted using 
the same strain at similar or higher doses.  The genotoxicity studies demonstrate that glyphosate 
is not directly mutagenic or genotoxic in vivo. 

6.4 Biological Plausibility and Coherence 

The Guidelines for Carcinogen Risk Assessment (U.S. EPA, 2005) include the following 
guidance regarding the criteria of biological plausibility and coherence: 

“evaluation of the biological plausibility of the associations observed in epidemiologic 
studies reflects consideration of both exposure-related factors and toxicological evidence 
relevant to identification of potential modes of action (MOAs). Similarly, consideration of 
the coherence of health effects associations reported in the epidemiologic literature 
reflects broad consideration of information pertaining to the nature of the biological 
markers evaluated in toxicologic and epidemiologic studies. [p.39].”   

The genotoxicity studies demonstrate that glyphosate is not directly mutagenic or genotoxic in 
vivo. Immunodeficiency is another plausible MOA associated with tumorigenesis (i.e., altered 
immune surveillance). Glyphosate was negative in an immunotoxicity study in mice at doses up 
to 1448 mg/kg/day (MRID 48934207).  Additionally, the toxicology database for glyphosate 
does not reveal any evidence of immunotoxicity.  Overall, the available data regarding non-
cancer endpoints also do not provide any support for a carcinogenic process for glyphosate, and 
have shown glyphosate has relatively low toxicity.  Laboratory animals generally display non-
specific effects (e.g., clinical signs, reduced body weight) following glyphosate exposure at 
relatively high-doses, and no preneoplastic or related non-neoplastic lesions were observed to 
corroborate any of the observed tumors in the carcinogenicity studies.   

As discussed in Section 4.2, metabolism studies demonstrate low oral absorption and rapid 
excretion of glyphosate. The data are not sufficient to determine whether linear kinetics is 
occurring at high doses where tumors were observed.  In the carcinogenicity test guideline 
(OCSPP 870.4200) and the 2005 Guidelines for Carcinogen Risk Assessment, inappropriate 
toxicokinetics (e.g., overwhelming absorption or detoxification mechanisms) should be avoided.  
A study evaluating the toxicokinetic profile of glyphosate using multiple doses is needed to 
further investigate the pharmacokinetic properties between low- and high-dose levels. 

Although many of the studies included in this document focus on the potential for glyphosate to 
cause a cancer outcome, the agency is also aware of a limited number of studies in the open 
literature that have shown glyphosate and its metabolite, AMPA, can inhibit proliferation and 
promote apoptosis in cancer cells indicating the compounds have potential to be developed into 
therapeutic drugs for cancer treatment (Li et al, 2013; Parajuli et al., 2015; Parajuli et al., 2016). 
It is unknown if this is due to lack of additional studies that have investigated these compounds 
for cancer treatment or if this may be due to publication bias.  The bias towards only publishing 
positive and/or novel results can hamper the ability to evaluate whether there are plausible 
biological mechanisms for observed outcomes and/or sufficient information to support a cause-
and-effect interpretation of an association.  Overall, this further supports the need for 
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mechanistic data to elucidate the true mammalian MOA/AOP for glyphosate.  There is a distinct 
lack of mechanistic understanding for the toxicity of glyphosate in mammals and the plant MOA 
is not relevant for mammalian systems.   

The agency does not consider any of the tumors observed in the animal carcinogenicity studies to 
be treatment-related; however, some believe that the increased tumor incidences in various 
studies at the highest doses tested are treatment-related.  In almost all of these studies, the highest 
dose tested was approximately equal to or greater than the limit dose (1000 mg/kg/day).  It is 
very unlikely for people to be exposed to such large doses of glyphosate via the oral route.  
Glyphosate is registered for pre- and post-emergence application to a variety of fruit, vegetable, 
and field crops, as well as desiccant applications to several commodities.  The highest dietary 
exposure value for any population subgroup in an unrefined chronic dietary analysis would be 
0.23 mg/kg/day for children (1-2 years old).  Since glyphosate also has residential uses, 
including application to turf, there is also the potential for children at this age to be exposed via 
incidental oral exposures (e.g., hand to mouth, object to mouth and soil ingestion) from playing 
on treated lawns. The highest exposure for the incidental oral and dermal exposures would be 
0.16 mg/kg/day (from hand-to-mouth behaviors for children) and 0.08 mg/kg/day, respectively.  
Combining exposures from the dietary and residential exposures for children would, therefore, 
result in an aggregate exposure of 0.47 mg/kg/day.  These calculations use a number of 
assumptions that have been extensively peer-reviewed27 and yet the potential oral exposure of 
glyphosate for the most highly exposed residential population subgroup is more than 2,000 times 
lower than the highest doses tested in the animal carcinogenicity studies (see Appendix E for 
more details regarding these calculations). The maximum potential exposure calculated for 
occupational handlers would be 7 mg/kg/day, which is still significantly lower than the highest 
doses tested in the animal carcinogenicity studies.  As a result, even though increased tumor 
incidences were observed in some of the animal carcinogenicity studies, the possibility of being 
exposed to these excessive dietary doses over time is considered implausible based on the 
currently registered use pattern and not relevant to human health risk assessment. 

6.5 Uncertainty 

When evaluating a database, it is also important to assess the uncertainties associated with the 
available data. When uncertainty is high there is less confidence in the exposure and effect 
estimates and, therefore, informs the reliability of results.  Understanding the sources of 
uncertainty within a database can help characterize observed results and aid in developing new 
research with reduced uncertainty. 

In some instances, the agency did not have access to all of the data underlying the studies 
analyzed for the current evaluation.  This includes all of the epidemiological studies, 17 
genotoxicity studies, and 1 animal carcinogenicity study.  For these studies, the agency had to 
rely upon information the study authors reported.  Without the raw data, statistical analyses could 
not be replicated or recalculated.  On the other hand, studies that include full reports with 
detailed methodology, analytically measured doses, and individual animal data may provide a 

27 Using the 2012 Standard Operating Procedures for Residential Exposure Assessment.  Available: 
http://www2.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-residential-
pesticide 
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higher level of confidence. It also allows the agency to perform its own evaluation of the data 
using current practices and policies.   

Several uncertainties have already been identified throughout this document.  There are 
numerous metabolism studies available for glyphosate; however, the data are not sufficient to 
determine whether linear kinetics is occurring at high doses where tumors were observed in 
animal carcinogenicity studies.  In the carcinogenicity test guideline (OCSPP 870.4200) and the 
2005 Guidelines for Carcinogen Risk Assessment, inappropriate toxicokinetics (e.g., 
overwhelming absorption or detoxification mechanisms) should be avoided.  A study evaluating 
the toxicokinetic profile of glyphosate using multiple doses is needed to further investigate the 
pharmacokinetic properties between low- and high-dose levels.  

With respect to the epidemiological data, the database is limited for each investigated cancer 
with only one or two studies available.  Although numerous studies were used in the evaluation 
of NHL, the results were constrained by the limitations of the individual studies, such as small 
sample size, missing data, and control selection issues.  The quality of the exposure assessment is 
a major concern since the validity of the overall study results depend in large part on the ability 
of the study to correctly quantify and classify a subject’s exposure.  There was no direct 
information on pesticide exposure or absorbed dose because the exposures were self-reported.  
All of the studies conducted exposure assessments through questionnaires and interviews that are 
susceptible to recall bias, which can result in exposure misclassification.  The cohort study (De 
Roos et al., 2005), which was given a high ranking, did not find an association between 
glyphosate exposure and NHL; however, it has been noted that the median follow-up time for 
this study was ~7 years. Recently, an updated analysis was published (Andreotti et al., 2017) 
with an extended follow-up period of 17.5 years that addresses concerns regarding follow-up 
time.  This study reported no association between glyphosate exposure and all 
lymphohematopoietic cancers, NHL, or any of its subtypes across exposure metrics.  No 
association was observed in unlagged or lagged analyses, after adjustment for pesticides linked 
to NHL in previous AHS analyses, and after exclusion of multiple myeloma from the NHL 
grouping. Furthermore, with the increased use of glyphosate following the introduction of 
glyphosate-tolerant crops in 1996, there is a need for more recent studies since a large number of 
studies were conducted prior to 1996.  As described in Section 1.1, the use pattern changed 
following the introduction of transgenic crops, which may impact overall effect estimates.      

Another consideration is that farmers and other applicators apply formulations, not the active 
ingredient alone. It is possible that different formulations were used across and/or within the 
different epidemiological studies.  Formulations are end-use products that are sold as a mixture 
of registered pesticidal active ingredients, such as glyphosate, and additional substances that 
increase the effectiveness of a pesticidal product, which are often referred to as “inert 
ingredients.” For example, inert ingredients may act as a solvent to allow a pesticide active 
ingredient to penetrate a plant’s outer surface, may facilitate and accentuate the dispersion of the 
product, or may extend the pesticide product’s shelf-life28. Inert ingredients and the proportion 
of these inert ingredients vary across formulations.  It has been hypothesized that glyphosate 
formulations may be more toxic than glyphosate alone.  Glyphosate has been studied in a 
multitude of studies and there are studies that have been conducted on numerous formulations 

28 https://www.epa.gov/pesticide-registration/inert-ingredients-overview-and-guidance 
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that contain glyphosate; however, there are relatively few research projects that have attempted 
to systematically compare glyphosate and the formulations in the same experimental design.  
Furthermore, there are even less instances of studies comparing toxicity across formulations.  
This is one aspect of the uncertainty in the database that the agency has been working to address 
by developing a strategic research plan in collaboration with NTP (see Section 7.0). 

It is recognized that these uncertainties exist for the current database; however, the available data 
are adequate for evaluating the carcinogenic potential of glyphosate and determine the cancer 
classification using the 2005 Guidelines for Carcinogen Risk Assessment.  As discussed in 
Section 6.3, there are a large number of studies available and the database is remarkably 
consistent across these studies. 

6.6 Evaluation of Cancer Classification per the 2005 EPA Guidelines for Carcinogen 
Risk Assessment 

6.6.1 Introduction 

In the 2005 Guidelines for Carcinogen Risk Assessment, five classification descriptors are 
provided: 

 Carcinogenic to Humans 
 Likely to be Carcinogenic to Humans 
 Suggestive Evidence of Carcinogenic Potential 
 Inadequate Information to Assess Carcinogenic Potential 
 Not Likely to be Carcinogenic to Humans 

Descriptors are assigned using all available data from the multiple lines of evidence.  The 
following text has been excerpted/summarized from the guidelines regarding these descriptors: 

Choosing a descriptor is a matter of judgment and cannot be reduced to a formula.  Each 
descriptor may be applicable to a wide variety of potential data sets and weights of 
evidence. The weight-of-evidence, including the selected descriptor, is presented as a 
narrative laying out the complexity of information that is essential to understanding the 
hazard and its dependence on the quality, quantity, and type(s) of data available.  The 
descriptors and narratives are intended to permit sufficient flexibility to accommodate 
new scientific understanding and new testing methods.  The descriptors represent points 
along a continuum of evidence; consequently, there are gradations and borderline cases 
that are clarified by the full weight-of-evidence narrative.  Rather than focusing simply 
on the descriptor, the entire range of information included in the weight-of-evidence 
narrative should be considered. 

The weight-of-evidence presented in Sections 6.2-6.5 and based on the available 
epidemiological, animal carcinogenicity, and genotoxicity data for glyphosate was considered for 
each classification descriptor. For each descriptor, the guidelines provide examples and/or 
conditions for when the descriptor may be appropriate and the weight-of-evidence for glyphosate 
is assessed to determine which descriptor is supported by the available data.  As stated in the 
2005 EPA Guidelines for Carcinogen Risk Assessment, “the entire range of information included 
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in the weight-of-evidence should be considered”.  Based on all of the available data, the weight-
of-evidence clearly do not support the descriptors “carcinogenic to humans” and “likely to be 
carcinogenic to humans” at this time.  According to the 2005 Cancer Guidelines, “carcinogenic 
to humans” is appropriate “when there is convincing epidemiologic evidence of a causal association 
between human exposure and cancer.”  Similarly, “likely to be carcinogenic to humans” descriptor 
is appropriate “when the weight of the evidence is adequate to demonstrate carcinogenic potential to 
humans but does not reach the weight of evidence for the descriptor.” 

In epidemiological studies, there was no evidence of an association between glyphosate exposure 
and solid tumors, leukemia, or HL.  Furthermore, the available studies do not link glyphosate 
exposure to multiple myeloma.  A conclusion regarding the association between glyphosate 
exposure and risk of NHL cannot be determined based on the available data due to conflicting 
results and various limitations identified in studies investigating NHL.  In 6 of the 14 animal 
carcinogenicity studies, no tumors were identified for evaluation.  In the remaining 8 studies, the 
agency has concluded that none of the tumors evaluated in individual rat and mouse 
carcinogenicity studies are treatment-related due to lack of pairwise statistical significance, lack 
of a monotonic dose response, absence of preneoplastic or related non-neoplastic lesions, no 
evidence of tumor progression, and/or historical control information (when available).  Tumors 
seen in individual rat and mouse studies were also not reproduced in other studies, including 
those conducted in the same animal species and strain at similar or higher doses.  The tumor 
incidence increases in these studies were seen at or exceeding 1,000 mg/kg/day, except the 
testicular tumors in a single rat study, and these high doses would also not be considered relevant 
for human health risk assessment.  The mammalian MOA/AOP is unknown for glyphosate and 
precursor events are unknown; however, the genotoxicity data were highly reproducible and 
consistent with a clear demonstration that glyphosate does not have a mutagenic MOA.       

The descriptor “inadequate information to assess carcinogenic potential” is used when available 
data are judged inadequate for applying one of the other descriptors.  Given the extensive size of 
the glyphosate database, which includes a multitude of well-designed and well-conducted 
studies, this classification descriptor is not supported.  The epidemiological data at this time are 
limited and study results appear to be inconsistent for some cancer types.  However, it is 
important to note that epidemiological studies are not available for most pesticides.  Similarly, 
for most pesticides, generally, only two animal bioassays are available.  EPA routinely evaluates 
human cancer potential using the small, more typical datasets. As such, for glyphosate, given the 
significant amount of information across multiple lines of evidence, the agency believes the 
database is sufficient to designate a cancer classification descriptor for glyphosate and that 
“inadequate information to assess carcinogenic potential” is not appropriate. 

The remaining two cancer classification descriptors (“Suggestive Evidence of Carcinogenic 
Potential” and “Not Likely to Be Carcinogenic to Humans”) from the 2005 EPA Guidelines for 
Carcinogen Risk Assessment are described in detail below.  Subsequently, these descriptors are 
discussed in the context of whether the available evidence do or do not support them. 

“Suggestive Evidence of Carcinogenic Potential” 

This descriptor is appropriate when a concern for potential carcinogenic effects in humans is 
raised, but the data are judged not sufficient for a stronger conclusion.  It covers a spectrum of 
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evidence associated with varying levels of concern for carcinogenicity.  Depending on the extent 
of the database, additional studies may or may not provide further insights. 

Some examples of when this descriptor may be appropriate include the following: 

	 If a small, and possibly not statistically significant, increase in tumor incidence observed 
in a single animal or human study that does not reach the weight-of-evidence for the 
descriptor of “likely to be carcinogenic to humans.”  The study generally would not be 
contradicted by other studies of equal quality in the same population group or 
experimental system; 

	 If there is evidence of a positive response in a study whose power, design, or conduct 
limits the ability to draw a confident conclusion (but does not make the study fatally 
flawed), but where the carcinogenic potential is strengthened by other lines of evidence; 

	 If there is a small increase in a tumor with a high background rate in that sex and strain, 
when there is some but insufficient evidence that the observed tumors may be due to 
intrinsic factors that cause background tumors and not due to the agent being assessed 
(when there is a high background rate of a specific tumor in animals of a particular sex 
and strain, then there may be biological factors operating independently of the agent 
being assessed that could be responsible for the development of the tumors).  In this 
case, the reasons for determining that the tumors are not due to the agent are explained; 
or 

	 If there is a statistically significant increase at one dose only, but no significant response 
at the other doses and no overall trend.   

“Not Likely to Be Carcinogenic to Humans” 

This descriptor is appropriate when the available data are considered robust for deciding that 
there is no basis for human hazard concern.  In some instances, there can be positive results in 
experimental animals when there is strong, consistent evidence that each MOA in experimental 
animals does not operate in humans.  In other cases, there can be convincing evidence in both 
humans and animals that the agent is not carcinogenic.   

This descriptor would be appropriate if any of the following was observed: 

	 Animal evidence demonstrates lack of carcinogenic effects in both sexes in well-designed 
and well-conducted studies in at least two appropriate animal species in the absence of 
other animal or human data suggesting a potential for cancer effects, or 

 Convincing and extensive experimental evidence showing that the only carcinogenic 
effects observed in animals are not relevant to humans, or 

 Convincing evidence that carcinogenic effects are not likely by a particular exposure 
route, or 

 Convincing evidence that carcinogenic effects are not likely below a defined dose range. 
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6.6.2 Discussion of Evidence to Support Cancer Classification Descriptors 

As stated above, the available data and weight-of-evidence clearly do not support the descriptors 
“carcinogenic to humans”, “likely to be carcinogenic to humans”, or “inadequate information to 
assess carcinogenic potential”. The following discusses the remaining cancer classification 
descriptors and how the evidence does or does not support the descriptors. 

It could be argued that the “suggestive evidence of carcinogenic potential” descriptor would be 
appropriate. The evidence to support this includes: 

 Non-statistically significant effect estimates greater than the null were reported for NHL 
across studies and meta-analyses based on ever/never use ranged from 1.3-1.5. 

 There was limited evidence of a possible exposure-response relationship between 
glyphosate exposure and NHL in case-control studies. 

 In several animal carcinogenicity studies, a statistically significant trend was observed.  
In two studies, tumor incidences at the highest doses tested were statistically significant 
as compared to concurrent controls. 

 Positive responses were observed in a limited number of genotoxicity assays evaluating 
chromosomal and primary DNA damage. 

However, according to the 2005 EPA Guidelines for Carcinogen Risk Assessment, in order for 
the above evidence to support the “suggestive evidence of carcinogenic potential” descriptor, 
“the study generally would not be contradicted by other studies of equal quality in the same 
population group or experimental system”.  Furthermore, the guidelines state that “rather than 
focusing simply on the descriptor, the entire range of information included in the weight-of-
evidence narrative should be considered”. For the epidemiological studies evaluating NHL, 
several studies reported effect estimates approximately equal to the null.  The widest confidence 
intervals were observed for the highest effect estimates indicating these effect estimate are less 
reliable. All of the effect ever/never estimates were non-statistically significant.  There were 
conflicting results in exposure-response assessments investigating glyphosate exposure and the 
risk of NHL. Although two-case control studies (McDuffie et al., 2001; Eriksson et al., 2008) 
reported elevated effect estimates when analyzing for exposure-response relationships across two 
exposure categories, extensive analyses in a study of equal or higher quality (De Roos et al., 
2005) for cumulative lifetime exposure and intensity-weighted cumulative exposure contradicted 
these results reporting effect estimates less than null (ranging from 0.6-0.9) when analyzing 
across tertiles and these analyses were further supported by the recent evaluation of the AHS 
cohort by Andreotti et al. (2017). Furthermore, the two-case control studies did not account for 
co-exposure to other pesticides, which would be expected to cause inflated effect estimates.  
Various limitations that could impact the calculated effect estimate were identified for these 
studies and discussed in Section 3.6.  The effect estimates greater than the null were not 
strengthened by other lines of evidence, as described in Sections 6.2-6.5.   

In 6 (4 rat and 2 mouse) of the 14 animal carcinogenicity studies conducted with glyphosate, no 
tumors were identified for evaluation.  In the remaining 8 studies, although statistically 
significant trends following adjustment for multiple comparisons were observed in 6 of these 
studies for different individual tumor types, almost all of these lacked pairwise significance 
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following adjustment for multiple comparisons.  Pairwise significance was only observed at the 
highest dose tested for testicular tumors (Lankas, 1981) and hemangiomas (Sugimoto, 1997).  
For testicular tumors, a closer examination of the incidence data across doses did not 
demonstrate a monotonic dose response and the tumor findings were not reproduced in studies of 
equal quality, including studies in the same animal species and strain at similar or higher doses.  
For hemangiomas, the statistical significance was seen at a dose more than 4X the limit dose, 
which would not be considered relevant for human health risk assessment.  Furthermore, the 
tumor findings were not reproduced in studies of equal quality, including studies in the same 
animal species and strain at similar or higher doses.  In all of the animal carcinogenicity studies, 
there was no evidence of corroborating pre-neoplastic or related non-neoplastic lesions to 
support a treatment-related effect, including the testicular tumors.  In a limited number of cases, 
the agency also considered historical control data to inform the relevance of tumor findings and 
these data generally indicated that incidence rates in the concurrent controls were unusually low 
and/or observed tumor incidences were within historical control ranges.     

Although positive responses were observed in a limited number of genotoxicity assays 
evaluating chromosomal and primary DNA damage, the overall weight-of-evidence indicates 
that there is no convincing evidence that glyphosate induces mutations in vivo via the oral route. 
When administered via i.p. injection the studies were predominantly negative.  In the two cases 
where an increase in micronuclei were reported via this route of administration, the results were 
contradicted by numerous other studies at similar or higher doses using the same assays and 
route of administration. Technical glyphosate was negative in all gene mutation studies.  There 
was limited evidence of positive findings in studies evaluating primary DNA damage; however, 
the endpoints measured in these assays are less specific in regards to detecting permanent DNA 
changes (mutations) and can be attributed to other factors, such as cytotoxicity or cell culture 
conditions. Although some positive findings were reported for chromosomal alterations in vitro, 
these findings were limited to a few studies and are not supported by the in vivo studies that are 
the most relevant for human risk assessment.  

In summary, considering the entire range of information for the weight-of-evidence, the evidence 
outlined above to potentially support the “suggestive evidence of carcinogenic potential” 
descriptor are contradicted by other studies of equal or higher quality and, therefore, the data do 
not support this cancer classification descriptor. 

For the “not likely to be carcinogenic to humans” descriptor, one of the considerations is 
whether there is “convincing evidence that carcinogenic effects are not likely below a 
defined dose range”. In the case of glyphosate, the agency did not consider any of the 
tumors observed in the animal carcinogenicity studies to be treatment-related; however, 
some believe that the increased tumor incidences in various studies at the highest doses 
tested are treatment-related.  In all of these studies, the highest dose tested was 
approximately equal to or greater than the limit dose (1000 mg/kg/day), except for the 
testicular tumors observed in a single study that were not considered treatment-related and 
were not reproduced in studies of equal quality, including studies in the same animal 
species and strain at similar or higher doses.  In genotoxicity studies, assays with oral 
administration were negative except for one instance where an extremely high dose (5,000 
mg/kg/day) was administered.     
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The 2005 EPA Guidelines for Carcinogen Risk Assessment also state that “weighing of the 
evidence includes addressing not only the likelihood of human carcinogenic effects of the agent 
but also the conditions under which such effects may be expressed”.  Increased tumor incidence 
was typically observed at doses of 1,000 mg/kg/day or greater; however, none of these were 
considered treatment-related by the agency based on the weight-of-evidence evaluations.  
Additionally, the only in vivo positive assays seen in the genotoxicity studies were administered 
via i.p. injection at doses of 200 mg/kg/day and 300 mg/kg/day or orally at 5,000 mg/kg/day.  
These high doses are not considered relevant to human health risk assessment based on the 
currently registered use pattern for glyphosate.  Maximum potential glyphosate exposure in 
residential and occupational settings have been estimated at 0.47 mg/kg/day and 7 mg/kg/day, 
respectively, which are well-below the doses necessary to elicit the effects seen in these animal 
carcinogenicity and genotoxicity studies.  Additionally, non-linear kinetics may also be 
occurring at the high doses. The carcinogenicity test guidelines (OCSPP 870.4200 and OCSPP 
870.4300) and the 2005 Guidelines for Carcinogen Risk Assessment state that inappropriate 
toxicokinetics (e.g., overwhelming absorption or detoxification mechanisms) should be avoided.  
A well-conducted pharmacokinetic study evaluating the toxicokinetic profile of glyphosate is 
needed to further investigate the toxicokinetic properties between high and low dose levels to 
ensure that inappropriate toxicokinetics is avoided.   

Overall, there is not strong support for the “suggestive evidence of carcinogenic potential” 
cancer classification descriptor based on the weight-of-evidence, which includes the fact that 
even small, non-statistically significant changes observed in animal carcinogenicity and 
epidemiological studies were contradicted by studies of equal or higher quality.  The strongest 
support is for “not likely to be carcinogenic to humans”. 

6.7 Proposed Conclusions Regarding the Carcinogenic Potential of Glyphosate 

Glyphosate is a non-selective, phosphonomethyl amino acid herbicide registered to control 
weeds in various agricultural and non-agricultural settings.  Labeled uses of glyphosate include 
over 100 terrestrial food crops as well as other non-agricultural sites, such as greenhouses, 
aquatic areas, and residential areas.  Following the introduction of glyphosate-resistant crops in 
1996, glyphosate use increased dramatically; however, glyphosate use has stabilized in recent 
years due to the increasing number of glyphosate-resistant weed species. 

Since its registration in 1974, numerous human and environmental health analyses have been 
completed for glyphosate, which consider all anticipated exposure pathways.  Glyphosate is 
currently undergoing Registration Review.  As part of this process, the hazard and exposure of 
glyphosate are reevaluated to determine its potential risk to human and environmental health 
using current practices and policies.  The human carcinogenic potential of glyphosate has been 
evaluated by the agency several times.  As part of the current evaluation for Registration Review, 
the agency has performed a comprehensive analysis of available data from submitted guideline 
studies and the open literature. This includes epidemiological, animal carcinogenicity, and 
genotoxicity studies. 
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An extensive database exists for evaluating the carcinogenic potential of glyphosate, including 
63 epidemiological studies, 14 animal carcinogenicity studies, and nearly 90 genotoxicity studies 
for the active ingredient glyphosate.  These studies were evaluated for quality and results were 
analyzed across studies within each line of evidence.  The modified Bradford Hill criteria were 
then used to evaluate multiple lines of evidence using such concepts as strength, consistency, 
dose response, temporal concordance and biological plausibility.  The available data at this time 
do no support a carcinogenic process for glyphosate.  Overall, animal carcinogenicity and 
genotoxicity studies were remarkably consistent and did not demonstrate a clear association 
between glyphosate exposure and outcomes of interest related to carcinogenic potential.  In 
epidemiological studies, there was no evidence of an association between glyphosate exposure 
and numerous cancer outcomes; however, due to conflicting results and various limitations 
identified in studies investigating NHL, a conclusion regarding the association between 
glyphosate exposure and risk of NHL cannot be determined based on the available data.  
Increases in tumor incidence were not considered treatment-related in any of the animal 
carcinogenicity studies. In 6 of these studies, no tumors were identified for evaluation.  In the 
remaining studies, the tumors were not considered treatment-related due to lack of pairwise 
statistical significance, lack of a monotonic dose response, absence of preneoplastic or related 
non-neoplastic lesions, no evidence of tumor progression, and/or historical control information 
(when available). Additionally, tumor findings seen in individual rat and mouse studies were 
also not reproduced in other studies, including those conducted in the same animal species and 
strain at similar or higher doses.  Furthermore, data from epidemiological and animal 
carcinogenicity studies do not reliably demonstrate expected dose-response relationships.  In 
genotoxicity studies, there was no convincing evidence that glyphosate is genotoxic in vivo via 
the oral route. 

For cancer descriptors, the available data and weight-of-evidence clearly do not support the 
descriptors “carcinogenic to humans”, “likely to be carcinogenic to humans”, or “inadequate 
information to assess carcinogenic potential”.  For the “suggestive evidence of carcinogenic 
potential” descriptor, considerations could be looked at in isolation; however, following a 
thorough integrative weight-of-evidence evaluation of the available data, the database would not 
support this cancer descriptor.  The strongest support is for “not likely to be carcinogenic to 
humans”.  

This analysis integrating multiple lines of evidence highlights the need for mechanistic studies to 
elucidate the MOA/AOP of glyphosate, as well as additional epidemiology studies and updates 
from the AHS cohort study to further investigate the carcinogenic potential of glyphosate in 
humans.  This evaluation focused on studies on the active ingredient glyphosate; however, 
additional research could also be performed to determine whether formulation components, such 
as surfactants, influence the toxicity of glyphosate formulations.  The agency has been working 
on plans to initiate research given these identified data gaps and these plans are described in 
Section 7.0. 
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7.0 Collaborative Research Plan for Glyphosate and Glyphosate Formulations 

As previously mentioned, some have believed that glyphosate formulations may be more toxic 
than glyphosate alone. Glyphosate has been studied in a multitude of studies and there are 
studies that have been conducted on numerous formulations that contain glyphosate; however, 
there are relatively few research projects that have attempted to directly compare glyphosate and 
the formulations in the same experimental design.  Furthermore, there are even less instances of 
studies comparing toxicity across formulations. 

The agency has been collaborating with the NTP Division of the National Institute of 
Environmental Health Sciences to develop a research plan intended to evaluate the role of 
glyphosate in product formulations and the differences in formulation toxicity.  Four objectives 
were identified that laid out how research by NTP might contribute to these research questions: 
1) compare the toxicity of glyphosate vs. formulations, as well as compare formulations vs. 
formulations, 2) provide publicly available toxicology data on cancer-related endpoints, 3) 
provide publicly available toxicology data on non-cancer endpoints, and 4) investigate the 
mechanisms of how glyphosate and formulations cause toxic effects.   

As part of the first objective, NTP will investigate the differential biological activity of 
glyphosate, glyphosate formulations, and the individual components of formulations.  The NTP 
Laboratory Branch generated preliminary data by exposing human hepatoma cells (HepG2) to 
five different glyphosate products bought off the shelf.  The endpoint in the assay was cell 
viability, measured by ATP levels.  The data, presented in Figure 7.1, demonstrate at-a-glance 
that formulations are not equally toxic and that the toxicity is not being driven by the amount of 
glyphosate in the formulations, at least for the endpoint of cell viability. This observation 
highlights how informative the data generated from this research can be to the overall research 
questions. 

Figure 7.1. Results of HepG2 exposures following 24 hour incubation using different glyphosate 
formulations.  Note: some of the formulations included other active ingredients besides glyphosate. 
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For the second objective, NTP will contribute to the publicly available knowledge-base 
describing the biological effects of glyphosate and formulations by conducting guideline studies 
addressing genotoxicity and studies that evaluate the oxidative stress potential.  In order to 
organize publicly available data on glyphosate and formulations, IARC used 10 key 
characteristics of carcinogens as a way to help inform their conclusion (Smith et al., 2016). 
Their review concluded that data were only available for two of these characteristics 
(genotoxicity and oxidative stress) and little to no information on the remaining characteristics 
was available. However, when members of a NTP workgroup looked at the available data 
included in the IARC review, the group did not agree with IARC that the data provided strong or 
clear evidence for either genotoxicity or induction of oxidative stress given protocol deficiencies 
that could produce questionable results. 

Currently, the publicly available information regarding non-cancer endpoints for glyphosate and 
glyphosate formulations is limited.  To begin to address the third objective, NTP will conduct a 
screening level analysis of the literature using text mining software, for studies regarding non-
cancer endpoints resulting from glyphosate exposure.  The resulting scoping report will describe 
the evidence base for health outcomes investigated in connection to glyphosate, as well as help 
identify data gaps. 

As discussed in Section 6.0, there is a need for mechanistic studies to elucidate the MOA/AOP of 
glyphosate. Although there are data suggesting glyphosate may be genotoxic or cause oxidative 
stress, there is little mechanistic information to support these observations.  For the last 
objective, NTP will use in vitro screening assays to gain mechanistic information on the effects 
of glyphosate and different formulations for a variety of endpoints and allow for direct 
comparisons among them.  The screening approach will also allow for the identification of test 
substances that would be good candidates for further in vivo testing. Since in vivo findings in 
genetic toxicology testing are generally considered as having a greater relevance to humans than 
in vitro findings, it is valuable to confirm the results seen at the cellular level at the whole animal 
level. 
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Appendix B 


Figure B.1. Visual representation of studies included in De Roos et al. (2003). 

Figure B.2. Visual representation of studies included in Hardell et al. (2002). 

Figure B.3. Visual representation of the association between McDuffie et al. (2001) and the follow-up analysis 
by Hohenadal et al. (2011). 
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Figure B.4. Visual representation of the association between Carreon et al. (2005), which investigated gliomas 
in women only, and Yiin et al. (2012), which investigated both sexes. 
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Appendix C 


Table C.1. Design Characteristics of Epidemiological Studies Evaluated for Study Quality. 

Study Location Study Years Case Population Control Population 
Total Number of 

Subjects 
Number of Glyphosate 

Exposed Cases 
Proxy Use 

Alavanja et al. 
(2003) 

USA: Iowa and 
North Carolina 

Enrollment (1993-
1997) through 2001 

Males enrolled in AHS; 
licensed private and 

commercial applicators 

Males enrolled in AHS; 
licensed private and 

commercial applicators 

566 cases 
54,766 controls 

not reported No 

Andreotti et al. 
(2009) 

USA: Iowa and 
North Carolina 

Enrollment (1993-
1997) through 2004 

Participants enrolled in 
AHS; licensed private and 

commercial applicators 
and spouses 

Participants enrolled in 
AHS; licensed private and 

commercial applicators and 
spouses 

93 cases (64 
applicators, 29 

spouses) 

82,503 controls 
(52,721 applicators, 

29,782 spouses) 

55 cases 
48,461 controls 

No 

Band et al. (2011) 
Canada: British 

Columbia 
1983-1990 

Male residents in British 
Columbia identified as 

cancer patients in British 
Columbia Cancer Registry 

(excluding farmers that 
worked all outside British 

Columbia) 

Male residents in British 
Columbia identified as 

cancer patients in British 
Columbia Cancer Registry 

(excluding farmers that 
worked all outside British 

Columbia) with other 
cancer sites excluding lung 

cancer and cancers of 
unknown primary site 

1,153 cases 
3,999 controls 

25 cases 
60 controls 

Yes (included 
in adjustment) 

Brown et al. (1990) 
USA: Iowa and 

Minnesota 

Iowa: 1981-1983; 
Minnesota: 1980-

1982 

Initial interview 
1981-1984 and 
supplemental 

interviews (Iowa 
only) in 1987 

White males (30 years or 
older) residing in Iowa or 
Minnesota diagnosed with 

leukemia 

White males without 
lymphatic or hematopoietic 
cancer selected by random 

digit dialing (< age 65), 
Medicare records (age > 

65) and state death 
certificate files (deceased 

controls) - frequency 
matched for 5-year age 

group, vital status, and state 
of residence 

Initial: 578 cases; 
1245 controls  

Supplemental: 92 
cases; 211 controls 

15 cases 
49 controls 

Yes (not 
evaluated) 

Brown et al. (1993) USA: Iowa 
Iowa: 1981-1983; 
Interview 1981-

1984 

White males (30 years or 
older) residing in Iowa 

diagnosed with multiple 
myeloma 

White males without 
lymphatic or hematopoietic 
cancer selected by random 

digit dialing (< age 65), 
Medicare records (age > 

173 cases 
650 controls 

11 cases 
40 controls 

Yes (not 
evaluated) 
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Table C.1. Design Characteristics of Epidemiological Studies Evaluated for Study Quality. 

Study Location Study Years Case Population Control Population 
Total Number of 

Subjects 
Number of Glyphosate 

Exposed Cases 
Proxy Use 

65) and state death 
certificate files (deceased 

controls) - frequency 
matched for 5-year age 

group, vital status, and state 
of residence 

Cocco et al. (2013) 

Czech Republic, 
France, Germany, 
Italy, Ireland, and 

Spain 

1998-2004 

Adult patients first 
diagnosed with lymphoma 

residing in the referral 
area of the participating 

centers 

Controls from Germany 
and Italy were randomly 

selected by sampling from 
the general population, 

matched to cases on sex, 5-
year age-group, and 

residence area. The rest of 
the centers used matched 

hospital controls, with 
eligibility criteria limited to 

2,348 cases 
2,462 controls 

4 cases 
2 controls 

No 

diagnoses other than 
cancer, infectious diseases, 

and immunodeficient 
diseases 

De Roos et al. 
(2003) 

USA: Nebraska, 
Iowa, Minnesota, 

and Kansas 

Nebraska: 1983-
1986 

Iowa: 1981-1983 
Minnesota: 1980-

1982 
Kansas: 1979-1981 

White males diagnosed 
with NHL in one of the 4 
states (21 years or older in 
Nebraska and Kansas; 30 
years or older in Iowa and 

Minnesota) 

Males living in same 
geographic area obtained 
by random digit dialing, 

Medicare records and state 
mortality files - frequency 
matched for race, sex, age, 

and vital status 

870 cases 
2,569 controls 

36 cases 
61 controls 

Yes (not 
significant in 

covariate 
analysis) 

De Roos et al. 
(2005) 

USA: Iowa and 
North Carolina 

Enrollment (1993-
1997) through 2001 

Participants enrolled in 
AHS; licensed private and 

commercial applicators 
and spouses 

Participants enrolled in 
AHS; licensed private and 

commercial applicators and 
spouses 

54,315 subjects 
included in this 

analysis 

All cancers – 358 cases 
Lung – 26 cases 

Oral cavity – 10 cases 
Colon – 15 cases 

Rectum – 14 cases 
Pancreas – 7 cases 
Kidney – 9 cases 

Bladder – 17 cases 
Prostate – 145 cases 

No 

Melanoma – 14 cases 
All lymphohematopoietic 

cancers – 36 cases 
NHL – 17 cases 

Leukemia – 9 cases 
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Table C.1. Design Characteristics of Epidemiological Studies Evaluated for Study Quality. 

Study Location Study Years Case Population Control Population 
Total Number of 

Subjects 
Number of Glyphosate 

Exposed Cases 
Proxy Use 

Multiple myeloma – 6 
cases 

(13,280 subjects not 
exposed to glyphosate 
used for comparison 

population) 

Engel et al. (2005) 
USA: Iowa and 
North Carolina 

Enrollment (1993-
1997) through 2000 

Wives of applicators 
enrolled in AHS study 

with no history of breast 
cancer 

Wives of applicators 
enrolled in AHS study with 
no history of breast cancer 

309 cases 
30,145 controls 

82 cases; 10,016 controls No 

Eriksson et al. 
(2008) 

Sweden 1999-2002 
Patients (18-74 years of 
age) residing in Sweden 
and diagnosed with NHL 

Swedish residents randomly 
selected living in same 

health service regions as 
cases - frequency matched 
for age (in 10 years) and 

sex 

910 cases 
1,016 controls 

29 cases 
18 controls 

No 

Flower et al. (2004) USA: Iowa 1993-1997 

Children (born after 1975) 
of participants enrolled in 

AHS study who were 
diagnosed with childhood 
cancer up to 19 years of 

age 

Children (born after 1975) 
of participants enrolled in 
AHS study not diagnosed 

with childhood cancer up to 
19 years of age 

50 cases out of 17,357 
total study population 

Maternal use: 13 cases of 
6075 total exposed 

Paternal use: 6 cases of 
3231 total exposed 

No 

Hardell et al. (2002) Sweden 
NHL: 1987-1990      
HCL: 1987-1992 

NHL: Male residents of 
one of four northern or 
three middle counties in 
Sweden age 25 years and 

older diagnosed with 
NHL; identified from 

regional cancer registries    
HCL: Living male 

residents of 
Sweden age 25 years and 

older 
diagnosed with HCl; 

identified from 
the Swedish Cancer 

Registry 

NHL: Two male controls 
for each case matched by 

age, year of death if 
deceased, and county HCL: 
Four male controls for each 

case matched by age and 
county 

515 cases 
1,141 controls 

8 cases 
8 controls 

Yes (not 
evaluated) 

Kachuri et al. 
(2013) 

Canada: Alberta, 
British Columbia, 
Manitoba, Ontario, 

1991–1994 

Men aged ≥ 19 years (≥ 30 
years in analysis) - pulled 
from hospital records in 

Quebec, 

Men aged ≥ 19 years (30 
years in analysis) - pulled 

from provincial health 
insurance records in 

342 cases 
1,357 controls 

32 cases 
121 controls  

Yes (included 
in adjustment) 
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Table C.1. Design Characteristics of Epidemiological Studies Evaluated for Study Quality. 

Study Location Study Years Case Population Control Population 
Total Number of 

Subjects 
Number of Glyphosate 

Exposed Cases 
Proxy Use 

Quebec, and 
Saskatchewan 

cancer registries in all 
other 

provinces 

Alberta, Saskatchewan, 
Manitoba, and Quebec; 
computerized telephone 
listings in Ontario; voter 
lists in British Columbia 

Karunanayake et al. 
(2012) 

Canada: Alberta, 
British Columbia, 
Manitoba, Ontario, 

Quebec, and 
Saskatchewan 

1991–1994 

Men aged ≥ 19 years -
pulled from hospital 
records in Quebec, 

cancer registries in all 
other 

provinces 

Men aged ≥ 19 years -
pulled from provincial 

health insurance records in 
Alberta, Saskatchewan, 
Manitoba, and Quebec; 
computerized telephone 
listings in Ontario; voter 
lists in British Columbia 

316 cases 
1,506 controls 

38 cases 
133 controls 

No 

Koureas et al. 
(2014) 

Greece 2010 

Inhabitants 
of the city of Larissa; 
Eligibility criteria for 

pesticide sprayers were 
1) to personally apply 

pesticides systematically, 
and 2) to have recently 
applied pesticides (no 

longer than 7 days 
between last application 

and 
sampling). 

The rural residents group 
were occupied in 

administrative services, 
public order services, health 
services, education or trade. 

Inclusion criteria for this 
group: absence of any 

involvement in agricultural 
activities either as a 

primary or secondary 
occupation by participant or 
any member of household.  

Also recruited urban 
residents (mainly blood 
donors) from the city of 

Larissa. 

80 pesticide sprayers, 
85 rural residents, and 

121 individuals 
Not reported No 

Koutros et al. 
(2013) 

USA: Iowa and 
North Carolina 

Enrollment (1993-
1997) through 2007 

Males enrolled in AHS; 
licensed private and 

commercial applicators 

Males enrolled in AHS; 
licensed private and 

commercial applicators 

1,962 incident cases 
(including 919 

aggressive prostate 
cancers) among 

54,412 applicators 

1464 cases 
42,420 controls 

No 

Landgren et al. 
(2009) 

USA: Iowa and 
North Carolina 

Exposure 
information: 

enrollment (1993-
1997) and 5-year 

follow-up interview 

Males enrolled in AHS; 
licensed private and 

commercial applicators 

Males enrolled in AHS; 
licensed private and 

commercial applicators 
678 participants 

27 cases out of 570 total 
exposed 

No 
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Table C.1. Design Characteristics of Epidemiological Studies Evaluated for Study Quality. 

Study Location Study Years Case Population Control Population 
Total Number of 

Subjects 
Number of Glyphosate 

Exposed Cases 
Proxy Use 

Blood samples: 
2006-2007 (Iowa) 
and 2008 (North 

Carolina) 
Frequency matched by age 

and sex to the combined 

Lee et al. (2004b) USA: Nebraska 1988-1993 

White residents of 1 of 66 
Nebraska counties age 21 

years or older with a 
newly confirmed case of 
adenocarcinoma of the 

stomach or Cases 
identified from the 

Nebraska Cancer Registry 
(1988–1990) or from 

discharge diagnosis and 
pathology records from 14 
Nebraska hospitals (1991– 

1993) 

distribution of glioma, 
stomach, and esophageal 

cancer cases from a control 
group from a previous 
study (1986–1987) that 

selected controls from the 
general population by 

random digit dialing for 
those under 65 years, 

Health Care Financing 
Administration Medicare 

files for those over 65 
years, mortality records for 
deceased and matched by 
race, sex, vital status (or 

year of death if deceased) 

Stomach: 170 cases 

Esophagus: 137 cases 

502 Controls 

12 cases 
46 controls 

Yes (analysis 
showed 

differences) 

Lee et al. (2005) USA: Nebraska 1988-1993 

White residents of 1 of 66 
Nebraska counties age 21 

years or older with 
confirmed adult glioma. 

Cases identified from 
Nebraska Cancer Registry 

or from participating 
hospitals in Lincoln and 

Omaha, Nebraska 

Frequency matched by age, 
sex, and vital status to the 
combined distribution of 

glioma, stomach, and 
esophageal cancer cases 

from a control group from a 
previous study (1986–1987) 
that selected controls from 
the general population by 
random digit dialing for 

those under 65 years, 
Medicare files for those 
over 65 years, mortality 
records for deceased and 

matched by race, sex, vital 
status (or year of death if 
deceased), and 5-year age 
groups to the overall case 
distribution. Additional 

251 glioma cases 
498 controls 

17 cases 
32 controls 

Yes (analysis 
showed 

differences, 
included in 
adjustment) 
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Table C.1. Design Characteristics of Epidemiological Studies Evaluated for Study Quality. 

Study Location Study Years Case Population Control Population 
Total Number of 

Subjects 
Number of Glyphosate 

Exposed Cases 
Proxy Use 

younger controls were 
brought into the study 
through random digit 

dialing and from death 
certificates 

Lee et al. (2007) 
USA: Iowa and 
North Carolina 

1993-97; follow-up 
to 2002 

Agricultural Health Study 
participants: private and 
commercial applicators 

licensed in Iowa or North 
Carolina with no history 
of colorectal cancer at 
enrollment. Followed 

through 2002 for incident 
colorectal cancer 

Agricultural Health Study 
participants: private and 
commercial applicators 

licensed in Iowa or North 
Carolina with no history of 

colorectal cancer at 
enrollment. Followed 

through 2002 for incident 
colorectal cancer 

56,813 licensed 
pesticide applicators 

305 incident colorectal 
cancer cases (212 
colon, 93 rectum) 

56,508 controls 

Colon - 151 cases; 
49 controls 

Rectum - 74 cases; 
18 controls 

Colorectal - 225 cases; 
67 controls 

No 

McDuffie et al. 
(2001) 

Canada: Alberta, 
British Columbia, 
Manitoba, Ontario, 

Quebec, and 
Saskatchewan 

1991-1994 

Male residents of six 
Canadian provinces age 

19 years and older 
diagnosed with STS, HD, 
NHL, or MM; this study 
only evaluated those with 

NHL. Cases were 
identified from Canadian 

Cancer Registries; in 
Quebec, hospital 

ascertainment was used 

Random control subject 
selection using Health 

Insurance records, 
computerized telephone 
listings, and voters’ lists; 
males 19 years and older 
from same six Canadian 

provinces as cases matched 
by age (within 2 years) 

517 cases 
1506 controls 

Univariate analysis:  
51 cases; 133 controls 
(multivariate analysis 

also conducted -
glyphosate exposed 

numbers not reported) 

No 

Orsi et al. (2009) France 2000-2004 

Men aged 20–75 years 
living in the catchment 

areas of the main hospitals 
in Brest, Caen, Nantes, 

Lille, Toulouse, and 
Bordeaux, with no history 
of immunosuppression or 

taking immunosuppressant 
drugs.  Cases ascertained 

from hospital records. 

Patients from the same 
hospital catchment area as 
the cases.  Patients were 

hospitalized for orthopedic 
or rheumatological 
conditions (89.3%), 
gastrointestinal or 

genitourinary tract diseases 
(4.8%), cardiovascular 

diseases (1.1%), skin and 
subcutaneous tissue disease 

(1.8%), and infections 
(3.0%), excluding patients 

admitted for cancer or a 
disease 

directly related to 

491 cases 
456 controls 

NHL: 12 cases 
24 controls 

HL: 6 cases 
15 controls 

Lymphoproliferative 
syndromes: 4 cases 

18 controls 

Multiple myeloma: 
5 cases;18 controls 

Lymphoid neoplasms: 27  
cases; 24 controls 

No 
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Table C.1. Design Characteristics of Epidemiological Studies Evaluated for Study Quality. 

Study Location Study Years Case Population Control Population 
Total Number of 

Subjects 
Number of Glyphosate 

Exposed Cases 
Proxy Use 

occupation, 
smoking, or alcohol abuse 

Pahwa et al. (2011) 

Canada (Alberta, 
British Columbia, 
Manitoba, Ontario, 

Quebec, and 
Saskatchewan) 

1991-1994 

Men aged ≥ 19 years -
pulled from hospital 
records in Quebec, 

cancer registries in all 
other 

provinces 

Men aged ≥ 19 years -
pulled from provincial 

health insurance records in 
Alberta, Saskatchewan, 
Manitoba, and Quebec; 
computerized telephone 
listings in Ontario; voter 
lists in British Columbia 

342 cases 
1,506 age/resident 
matched controls 

32 cases 
133 controls 

No 

Pahwa et al. (2012) 

Canada (Alberta, 
British Columbia, 
Manitoba, Ontario, 

Quebec, and 
Saskatchewan) 

1991-1994 

Men aged ≥ 19 years -
pulled from hospital 
records in Quebec, 

cancer registries in all 
other 

provinces 

Men aged ≥ 19 years -
pulled from provincial 

health insurance records in 
Alberta, Saskatchewan, 
Manitoba, and Quebec; 
computerized telephone 
listings in Ontario; voter 
lists in British Columbia 

342 cases 
1506 age/resident 
matched controls 

32 cases 
133 controls 

No 

Yiin et al. (2012) 

USA: Upper 
Midwest Health 

Study (Iowa, 
Michigan, 

Minnesota and 
Wisconsin) 

1995-1997 

Age 18–80 (at 
ascertainment or diagnosis 
in 1995 through January 

1997) residing in counties 
where the largest 

population center had 
fewer than 250,000 

residents. Referral by 
physicians or through state 

cancer registries with 
cases verified by 

histological evaluation. 

Controls age 18–64 
randomly selected from 

state driver’s 
license/nondriver ID 

records, and those age 65– 
80 were selected from 
Health Care Financing 

Administration's (HCFA) 
Medicare data within 10-

year age group strata, with 
the proportion/stratum 
determined by the age 

distribution of glioma cases 
in that state from 1992 to 

1994. Controls were 
frequency-matched within a 

state but not by county of 

798 glioma cases; 
1,175 controls  

12 cases 
19 controls 

Yes (analysis 
showed no 
differences) 

residence.  Selected even if 
they had a self-reported 

history of cancer other than 
glioma. 
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Appendix D. List of studies assigned a low quality ranking and not evaluated in detail 

As described in Section 3.2, if studies did not collect exposure information on glyphosate from 
all subjects, did not assess an outcome (e.g., biomonitoring studies), and/or did not provide a 
quantitative measure of an association between glyphosate and a cancer outcome, then these 
studies were assigned a low quality ranking and were not further evaluated in detail.  These 
studies included the following 32 studies: 

Acquavella et al. 2006; Andre et al., 2007; Baker et al. 2005; Benedetti et al., 2013; Bolognesi et 
al., 2002; Bolognesi et al., 2004; Bolognesi et al. 2009; Bortoli et al., 2009; Costa et al., 2006; 
Da Silva et al. 2014; Dennis et al. 2010; Firth et al. 2007; Gomez-Arroyo et al., 2013; Gregio 
D’Arce et al., 2000; El-Zaemey et al., 2013; Fortes et al., 2016; Fritschi et al., 2005; Hernandez 
et al., 2006; Kaufman et al. 2009; Khayat et al., 2013; Lebailly et al., 2003; Mandel et al. 2005; 
Martinez-Valenzuela et al., 2009; Monge et al., 2007; Pastor et al., 2003; Paz-y Mino et al., 
2007; Paz-y Mino et al. 2011; Ruder et al. 2004; Shaham et al., 2001; Silva Kahl et al. 2016; 
Simoniello et al., 2008; Vlastos et al., 2006. 
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Appendix E 

Chronic Dietary Exposure 

The agency uses Dietary Exposure Evaluation Model- Food Consumption Intake Database 
(DEEM-FCID; version 3.16), which incorporates consumption data from United States 
Department of Agriculture (USDA) National Health and Nutrition Examination Survey, What 
We Eat in America (NHANES/WWEIA; 2003-2008) to calculate potential chronic dietary 
exposures. In an unrefined chronic dietary analysis, several conservative assumptions are used 
to generate high end estimates of potential exposure.  These assumptions include tolerance-level 
residues for all registered commodities, 100% crop treated, and drinking water values from a 
direct application to water scenario, as well as DEEM default processing factors.  For 
glyphosate, the highest exposure value for any population subgroup in an unrefined chronic 
dietary analysis would be 0.23 mg/kg/day for children 1-2 years old (Table E.1; see T. Bloem, 
30-NOV-2017, D429229 for DEEM inputs and results).   

Table E.1. Chronic dietary exposure estimates 

Population Subgroup Exposure (mg/kg/day) 

General U.S. Population 0.089771 

All Infants (< 1 year old) 0.138338 

Children 1-2 years old 0.228379 

Children 3-5 years old 0.212036 

Children 6-12 years old 0.147749 

Youth 13-19 years old 0.088362 

Adults 20-49 years old 0.074650 

Adults 50-99 years old 0.061258 

Females 13-49 years old 0.069318 

Post-application Incidental Oral and Dermal Exposure 

Glyphosate has residential uses, including application to turf, which would result in the highest 
potential post-application exposures; therefore, there is potential for children to be exposed via 
incidental oral and dermal routes from playing on treated lawns.  For this assessment, the agency 
evaluates exposures from hand-to-mouth behavior, object-to-mouth behavior, incidental soil 
ingestion, and dermal contact using the 2012 Standard Operating Procedures for Residential 
Pesticide Exposure Assessment29. Incidental oral exposures from hand-to-mouth, object-to-
mouth, and incidental soil ingestion are considered inter-related and, therefore, not combined.  
To calculate high end estimates of exposures, the following is assumed according to the 2012 
SOP to be health-protective:  1) maximum label rates are applied to the turf, 2) exposures are 
assumed to occur every day to the residue values on the day of application (i.e., no dissipation), 
and 3) individuals engage in post-application activities for the maximum amount of time 
represented by data for children spending time outdoors and not specifically engaged in activities 

29 Available: http://www2.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-
residential-pesticide 
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on turf, when in actuality children do not spend all of their outdoor time on turf.  The highest 
exposure from incidental oral scenarios using the maximum application rate for turf applications 
would be 0.16 mg/kg/day from hand-to-mouth behaviors by children (1 to <2 years old).  Dermal 
post-application to children 1 to <2 years old would be 0.08 mg/kg/day.   

Table E.2. Post-application Exposure Estimates for Application of Glyphosate to Turf1. 

Lifestage Post-application Exposure Scenario Exposure (mg/kg/day) 

Children 1 to <2 year old Turf – sprays 

Hand-to-Mouth 0.16 

Object-to-Mouth 0.005 

Incidental Soil Ingestion 0.0003 

Dermal (high contact activities) 0.08 

1 Based on Roundup® Weed & Grass Super Concentrate, EPA Reg. No. 71995-25. 
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Appendix F 

Genotoxicity Studies with Glyphosate Based Formulations  

While the focus of this analysis to determine the genotoxic potential of glyphosate, the agency 
has identified numerous studies conducted with glyphosate-based formulations that contain 
various concentrations of the glyphosate as well as other components of the end use products and 
are presented in Tables F.1-F.5. 
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Table F.1. In vitro Test for Gene Mutations in Bacteria: Glyphosate Formulations. 
Test/Endpoint Test System Concentrations Test Material/ Results Reference Comments 

Concentration 
Bacterial S. typhimurium 1.6-5000 ICIA 0224 57.6% Negative ± Callander 
Reverse TA1535, µg/plate ± S9 in water S9 (1988) 
Mutation TA1537, 

TA1538, 
TA98 and 
TA100; E. coli 
WP2 uvrA 
pKM101 ± S9 

(plate 
incorporation) 

Bacterial S. typhimurium 100-5000 TMSC (tri- Negative ± Callander 
Reverse TA98, TA100, µg/plate ±S9 methyl-sulfonium S9 (1993) 
Mutation TA1535, 

TA1537; E. 
coli WP2P and 
uvrA ± S9 

plate 
incorporation & 
pre-incubation 
protocols 

chloride) 95% 
purity 

Bacterial S. typhimurium 26, 43, 72, 120, Glyphosate liquid Negative ± Camolesi 
Reverse TA98, TA100, 200 μg/plate formulation (480 S9 (2009)1 

Mutation TA102, 
TA1535, and 
TA1537 ± S9 

g/L 
isopropylamine 
salt) 

Bacterial S. typhimurium 26, 43, 72, 120, MON 77280 Negative ± Camolesi 
Reverse TA98, TA100, 200 μg/plate equivalent of S9 (2010) 
Mutation TA102, 

TA1535, and 
TA1537 ± S9 

glyphosate acid: 
495 g/L 

Bacterial S. typhimurium 0.2-2000 MON 76190 Negative ± Catoyra (2009)1 

Reverse TA98, TA100, μg/plate 53.2% glyphosate S9 
Mutation TA102, 

TA1535, and 
TA1537 ± S9 

Bacterial S. typhimurium 2 μg/plate (toxic) Perzocyd 10 SL Negative ± Chruscielska et 
Reverse TA97a, TA98, formulation S9 al. (2000) 
Mutation TA100 and 

TA102± S9 
Bacterial 
Reverse 
Mutation 

S. typhimurium 
TA98, TA100, 
TA102, 

0.03-3.0 μL/plate MON 8080 
(87.6%) 

Negative ± 
S9 

Flowers (1981) 
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Table F.1. In vitro Test for Gene Mutations in Bacteria: Glyphosate Formulations. 
Test/Endpoint Test System Concentrations Test Material/ Results Reference Comments 

Concentration 
TA1535, and 
TA1537 ± S9 

Bacterial S. typhimurium 3.16-1000 TROP M Negative ± Flügge (2010a)1 

Reverse TA98, TA100, μg/plate (Glyphosate 480); S9 
Mutation TA102, 

TA1535, and 
TA1537 ± S9 

35.84% purity 
based on acid, 
48.46% pure 
based on IPA salt 

Bacterial S. typhimurium 0.316-100 Glyphosate 757 Negative ± Flügge (2010d)1 

Reverse TA98, TA100, g/kg granular S9 
Mutation TA102, 

TA1535, and 
TA1537 ± S9 

formulation 
(76.1% 
monoammonium 
glyphosate salt) 

Bacterial S. typhimurium 1-5000 μg/plate Roundup WG Negative ± Gava (1998) 
Reverse TA97a, TA98, 784 g/kg S9 
Mutation TA100, and 

TA1535 ± S9 
ammonium salt 
equivalent 

Bacterial S. typhimurium 50-5000 μg/plate Rodeo® Negative ± Kier et al., 
Reverse TA98, TA100, (containing IPA S9 (1992) 
Mutation TA1535, 

TA1537± S9 
salt and water 
only); 40% 
glyphosate (acid 
equivalent) 

Bacterial S. typhimurium 5-500 μg/plate  MON 2139 Negative ± Kier et al., Cytotoxic at top 
Reverse TA98, TA100, (-S9)/ 15-1500 (Roundup®) 31% S9 (1992) concentrations 
Mutation TA1535, 

TA1537 ± S9 
μg/plate (+S9) Glyphosate (acid 

equivalent) 
Bacterial S. typhimurium 5-500 μg/plate  MON 14445 Negative ± Kier et al., Cytotoxic at the top 
Reverse TA98, TA100, (-S9)/ 15-1500 (Direct®); 75% S9 (1992) concentrations, 
Mutation TA1535, 

TA1537 ± S9 
μg/plate (+S9) Glyphosate (acid 

equivalent) 
occasionally at lower 
concentrations 

Bacterial S. typhimurium 0.2-2000 MON 79672 Negative ± Lope (2008)1 

Reverse TA98, TA100, μg/plate (Roundup S9 
Mutation TA1535, 

TA1537 ± S9 
Ultramax); 74.7% 
monoammonium 
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Table F.1. In vitro Test for Gene Mutations in Bacteria: Glyphosate Formulations. 
Test/Endpoint Test System Concentrations Test Material/ Results Reference Comments 

Concentration 
glyphosate salt; 
68.2% glyphosate 

Bacterial S. typhimurium 0.617-50 SC-0224, 19.2% Negative ± Majeska (1982) 
Reverse TA1535, μL/plate ± S9 purity S9 
Mutation TA1537, 

TA1538, 
TA98 and 
TA100 ± S9 

Bacterial S. typhimurium TA strains: 10 - MON 78239 Negative Mecchi (2003a) Increase in revertants 
Reverse TA98, TA100, 5000 μg/plate 36.6% glyphosate seen in TA98 and 
Mutation TA1535, (+S9); 3.33-3330 (44.9% potassium TA1535 -S9 on first 

TA1537 and μg/plate (-S9); E. salt of glyphosate) trial, not conc-dep; 
E. coli WP2 coli: 33.3-5000 however no increase 
uvrA ± S9 μg/plate (+/- S9) in revertants seen in 

repeat in those strains; 
overall negative. 

Bacterial S. typhimurium TA strains: 3.33- MON 78634 Negative Mecchi (2003b) 
Reverse TA98, TA100, 3330 μg/plate 65.2% w/w 
Mutation TA1535, (+S9); 1.0-1000 glyphosate 

TA1537 and μg/plate (-S9); E. (71.8% w/w as 
E. coli WP2 coli: 33.3-5000 monoammonium 
uvrA ± S9 μg/plate (+/- S9) salt of glyphosate) 

Bacterial S. typhimurium 10 - 5000 MON 79864 Negative Mecchi (2008a) Inhibited growth seen 
Reverse TA 98, μg/plate (+/-S9) 38.7% glyphosate at ≥2000 -S9 
Mutation TA100, 

TA1535, 
TA1537 and 
E. coli WP2 
uvrA ± S9 

acid (wt %) 

Bacterial S. typhimurium 33.3-5000 MON 76313 Negative Mecchi (2008b) 
Reverse TA 98, μg/plate 30.9% glyphosate 
Mutation TA100, 

TA1535, 
TA1537 and 
E. coli WP2 
uvrA ± S9 

acid 
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Table F.1. In vitro Test for Gene Mutations in Bacteria: Glyphosate Formulations. 
Test/Endpoint Test System Concentrations Test Material/ Results Reference Comments 

Concentration 
Bacterial S. typhimurium 10-5000 μg/plate MON 76171 Negative Mecchi 
Reverse TA 98, (+/-S9) 31.1% glyphosate (2008c)1 

Mutation TA100, 
TA1535, 
TA1537 and 
E. coli WP2 
uvrA ± S9 

Bacterial S. typhimurium 10-5000 μg/plate MON 79991 Negative Mecchi (2009a) 
Reverse TA 98, (+/-S9) 71.6% glyphosate 
Mutation TA100, 

TA1535, 
TA1537 and 
E. coli WP2 
uvrA ± S9 

acid 

Bacterial S. typhimurium 10-5000 μg/plate MON 76138 Negative Mecchi 
Reverse TA 98, (+/-S9) 38.5% glyphosate (2009b)1 

Mutation TA100, 
TA1535, 
TA1537 and 
E. coli WP2 
uvrA ± S9 

Bacterial S. typhimurium 1-5000 μg/plate MON 77280 Negative Perina (1998) 
Reverse TA97a, TA98, 646.4 g/L salt 
Mutation TA100, and 

TA1535 ± S9 
equivalent 

Bacterial S. typhimurium 0-1440 μg/plate Roundup, 480 g/L Negative – Rank et al. Stat significant 
Reverse TA98 and (calculated as glyphosate S9, (1993) increase at 360 
Mutation TA100 ± S9 glyphosate IPA 

salt) 
isopropylamine 
salt 

Equivocal 
+S9 

μg/plate for TA98 (-
S9) and 720 μg/plate 
for TA100 (+S9).  Not 
significant at higher 
concentrations and 
were not replicated. 
Effects occurred at 
close to toxic levels. 
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Table F.1. In vitro Test for Gene Mutations in Bacteria: Glyphosate Formulations. 
Test/Endpoint Test System Concentrations Test Material/ Results Reference Comments 

Concentration 
Bacterial S. typhimurium 500-5000 495 g/L Negative ± Silvino (2011) 
Reverse TA98, TA100, μg/plate;  glyphosate S9 
Mutation TA102, 

TA1535, and 
TA1537 ± S9 

isopropylamine 
salt; 371.0 g/L 
(equivalent of 
glyphosate acid) 

Bacterial S. typhimurium 1.5-5000 MON 8709 Negative ± Silvino (2011) 
Reverse TA98, TA100, μg/plate 495 g/L S9 
Mutation TA102, 

TA1535, and 
TA1537 ± S9 

glyphosate 
isopropylamine 
salt; 371.0 g/L 
(equivalent of 
glyphosate acid) 

Bacterial S. typhimurium 15-5000 μg/plate MON 76313 Negative ± Silvino (2012) Cytotoxic at 5000 
Reverse TA98, TA100, 468 g/L S9 µg/plate for some 
Mutation TA102, 

TA1535, and 
TA1537 ± S9 

glyphosate 
isopropylamine 
salt (351 g/L 
glyphosate acid 
equivalent) 

strains 

Bacterial S. typhimurium 1-5000 μg/plate Glifos Negative ± Vargas (1996) Cytotoxic at the two 
Reverse TA97a, TA98, formulation S9 upper concentrations 
Mutation TA100 and 

TA1535 ± S9 
(glyphosate 
isopropylammoni 
um salt, Berol 907 
and water) 

Bacterial S. typhimurium 3.16-316 FSG 3090-H1 Negative ± Uhde (2004)1 

Reverse TA98, TA100, µg/plate 360 g/L S9 
Mutation TA102, 

TA1535, 
TA1537± S9 

Bacterial 
Reverse 
Mutation 

S. typhimurium 
TA98, TA100 
± S9 

0.01-100 
µg/plate 

64% (glyphosate 
Isopropylammoni 
um salt) 

Negative ± 
S9 

Wang et al. 
(1993) 

Bacterial 
Reverse 
Mutation 

S. typhimurium 
TA98, TA100, 
TA1535, 

All strains: 33.3-
5000 μg/plate 

MON 78910 
30.3% glyphosate 
acid 

Negative ± 
S9 

Xu (2006)  Cytotoxic ≥1000 
μg/plate (-S9) 
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Table F.1. In vitro Test for Gene Mutations in Bacteria: Glyphosate Formulations. 
Test/Endpoint Test System Concentrations Test Material/ Results Reference 

Concentration 
Comments 

TA1537 and 
E. coli WP2 
uvrA ± S9 

(+S9); 10-3330 
μg/plate (-S9) 

1 Study was cited in Kier and Kirkland (2013).  Supplementary information about the study was provided online including test guideline, test material purity, 
control chemicals and summary data tables. 

Table F.2. In Vitro Tests for Chromosome Damage in Mammalian Cells- Glyphosate Formulations 
Test/Endpoint Test System Concentrations Test Material/ Results Reference 

Concentration 
Comments 

In vitro 
Chromosomal 
Aberration using 
fluorescent in 
situ 
hybridization 
(FISH) 

Bovine lymphocytes 
(from two 6-8 month old 
calves) 
-whole chromosome (1) 
painting probe 

28-1120 µM 

24 h exposure 

62% 
Isopropylamine 
salt of glyphosate 
(38% inert 
ingredients) 

Negative. Holeckova 
(2006) 

Small but significant 
increase in polyploidy 
seen at 56µM 
No positive control 
reported. 

In vitro 
Cytokinesis 
Block 
Micronucleus 
Assay 
(with FISH 
analysis) 

TR146 cells (human‐
derived	buccal	
epithelial
cell	line) 

0, 10, 15 and 20 
mg/L; 
20 minute 
exposure. 

Roundup Ultra 
Max (450 g/l 
glyphosate acid) 

Positive 

Increase in 
MN at all 
test 
concentratio 
ns 

Koller et al. 
(2012) 

No apoptosis observed at 
any conc. 

Necrosis reported at 20 
mg/L.  

Increase in NB and NPB 
seen at all concentrations 

MI= mitotic index. FISH= fluorescent in situ hybridization, MN= micronuclei; NB= nuclear buds; NPB= nucleoplasmic bridges.
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Table F.3. In Vivo Tests for Chromosomal Aberrations in Mammals- Glyphosate Formulations. 
Test/Endpoint Test System Route of Doses Test Material Results Reference Comments 

Administration Purity 

Bone Marrow Swiss albino mice Intraperitoneal 0, 25 and 50 Roundup Positive Prasad et al. Significant decrease 
Chromosomal (males only) injection; mg/kg (>41% (2009) in mitotic index seen 
Aberration Vehicle: DMSO sampling 24, 48 

and 72 h 
(5/dose) isopropylamine 

glyphosate) 
Increase in MN 
at all time points 
at both doses 

at all doses and time 
points 

Bone Marrow C57BL mice  Oral 0.05, 0.01, Roundup Negative Dimitrov et al. 
Chromosomal (males only) administration; 0.5 and (2006) 
Aberration Vehicle: water sampling 6, 24, 1.0% 

48, 72, 96 and 
120 h 

(8/dose) 

Bone Marrow New Zealand white Drinking water 0, 750 ppm Roundup Positive Helal and 
Chromosomal rabbits for 60 days (5/dose) Moussa (2005) 
Aberration (males only) 

Vehicle: 
BM= bone marrow, SC= spermatocyte. 
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Table F.4. In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Formulations. 
Test/Endpoint Test System Route of Doses Test Results Reference Comments 

Administration Material 
Purity 

Bone Marrow Swiss CD1 mice Intraperitoneal 0, 450 mg/kg Roundup, Positive  Bolognesi et Stat significant 
Micronucleus (males only) injection; 2 roundup, equiv. 30.4% al. (1997) increase in MN 
Test injections of half 

the dosage of 
135 mg/kg 24 h 
apart; sampling 
at 6 and 24 h 

to 135 kg 
glyphosate 
(3/dose) 

glyphosate at 6 and 24 h 

Bone Marrow C3H mice Intraperitoneal 0, 90 mg/kg Not Negative Chruscielska et 
Micronucleus (males only) Injection reported al. (2000) 
Test Vehicle: water (single 

treatment); 
sampling after 
24, 48 and 72 h 

Bone Marrow Swiss mice Intraperitoneal 0, 50, 100 and 480g/L Negative Grisolia (2002) 
Micronucleus (males and females) Injection 200 mg/kg Isopropyla 
Test Vehicle: water (2 treatments, 24 

h apart); 
sampling after 24 
h (last treatment) 

mine salt of 
glyphosate 

Bone Marrow CD-1 mice Intraperitoneal 0, 140, 280, and Roundup Negative Kier (1992) Some deaths observed 
Micronucleus (males and females) injection; 555 mg/kg (31% at high dose (HD), 
Test sampling 24, 48 

and 72 h 
glyphosate 
salt) 

↓PCE/NCE ratio at 
HD at 48 h in males.  

Bone Marrow Swiss albino mice Intraperitoneal 0, 212.5, 425 and MON Negative  Monma (1998) Doses tested 
Micronucleus (males and females) Injection 637.5 mg/kg 77280 corresponded to 25%, 
Test (2 treatments, 24 

h apart); 
sampling after 24 
h (last treatment) 

646.4 g/L 
glyphosate 
salt 
equivalent 

50% and 75% LD50 
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Table F.4. In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Formulations. 
Test/Endpoint Test System Route of Doses Test Results Reference Comments 

Administration Material 
Purity 

Bone Marrow NMRI-Bom mice Intraperitoneal 0, 133 and 200 Roundup, Negative Rank et al. BM toxicity indicated 
Micronucleus Injection (single mg/kg 480 g (1993) by %PCE decreased 
Test treatment); 

sampling after 24 
h 

(4/sex/dose) glyphosate 
isopropyla 
mine salt 
per liter 

at 200 mg/kg 

Bone Marrow Swiss albino mice Oral gavage (two 0, 2000 mg/kg MON Negative Claro (2011) OECD 474 Guideline 
Micronucleus (males only2) treatments, 24 h 8709494.7 No significant signs 
Test Vehicle: water apart); sampled 

at 18 and 24 h 
after last dose 

g/L salt of 
isopropyla 
mine (371.0 
glyphosate 
acid) 

of toxicity observed 
in main study. 

Bone Marrow C57BL mice  Oral 0.05, 0.01, 0.5 Roundup Negative Dimitrov et al. Toxicity seen in 1.0% 
Micronucleus (males only) administration; and 1.0% (2006) dose group 
Test Vehicle: water sampling 6, 24, 

48, 72, 96 and 
120 h 

(1%=1080 
mg/kg) 
(8/dose) 

Bone Marrow Crl:CD-1(ICR) BR Oral gavage 0, 500, 1000, and MON Negative Erexson EPA Guideline (84-2) 
Micronucleus mice (single 2000 (mg/kg) 78239 (2003a) No significant signs 
Test (males only2) 

Vehicle: water 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

(5/dose) (36.6% 
glyphosate) 

of toxicity observed 
in main study. 

Bone Marrow Crl:CD-1(ICR) BR Oral gavage 0, 500, 1000, and MON Negative Erexson EPA Guideline (84-2) 
Micronucleus mice (single 2000 (mg/kg) 78634 (2003b) No significant signs 
Test (males only2) 

Vehicle: water 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

(5/dose) (65.2% 
glyphosate) 

of toxicity observed 
in main study. 

Bone Marrow Crl:CD-1(ICR) BR Oral gavage 0, 500, 1000, and MON Negative Erexson (2006) EPA Guideline (84-2) 
Micronucleus mice (single 2000 (mg/kg) 78910 No significant signs 
Test (males only2) 

Vehicle: water 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

(5/dose) (30.3% 
glyphosate) 

of toxicity observed 
in main study. 
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Table F.4. In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Formulations. 
Test/Endpoint Test System Route of Doses Test Results Reference Comments 

Administration Material 
Purity 

Bone Marrow NMRI mice Oral gavage 0, 500, 1000, and TROP M Negative Flügge OECD Guideline 474 
Micronucleus (males and females) (single 2000 mg/kg (Glyphosate (2010c)1 No significant signs 
Test Vehicle: 0.8% 

hydroxypropylmethyl 
cellulose 

treatment); 
sampling after 24 
and 48 h (high 
dose only) 

(5/sex/dose) 480); 358.4 
g/L 
glyphosate 
acid; 483.6 
g/L IPA salt 

of toxicity observed 
in main study. 

Bone Marrow Swiss mice Oral gavage 0, 2000 mg/kg A17035A Negative Negro Silva OECD Guideline 474 
Micronucleus (males only2) (2 treatments, 24 (6/dose) 289.7 g/L (2009)1 No significant signs 
Test Vehicle: water h apart); 

sampling after 24 
h (last treatment) 

glyphosate of toxicity observed 
in main study. 

Bone Marrow Swiss mice Oral gavage 0, 2000 mg/kg Glyphosate Negative Negro Silva OECD Guideline 474 
Micronucleus (males only2) (2 treatments, 24 (6/dose) SL (499.35 (2011)1 No significant signs 
Test Vehicle: water h apart); 

sampling after 24 
h (last treatment) 

g/L 
glyphosate) 

of toxicity observed 
in main study 

Bone Marrow Hsd:CD-1(ICR) mice Oral gavage 0, 500, 1000, and MON Negative # Xu (2008a) EPA Guideline (84-2) 
Micronucleus (males only2) (single 2000 (mg/kg) 79864 /OECD 474 
Test Vehicle: water treatment); 

sampling after 24 
and 48 h (high 
dose only) 

(5/dose) (38.7% 
glyphosate) 

No significant signs 
of toxicity observed 
in main study. 

Bone Marrow CD-1(ICR)BR mice Oral gavage 0, 500, 1000, and MON Negative  Xu (2008b) EPA Guideline (84-2) 
Micronucleus (males only2) (single 2000 (mg/kg) 76171 /OECD 474 
Test Vehicle: water treatment); 

sampling after 24 
and 48 h (high 
dose only) 

(5/dose) (31.1% 
glyphosate) 

No significant signs 
of toxicity observed 
in main study. 

Bone Marrow CD-1(ICR)BR mice Oral gavage 0, 500, 1000, and MON Negative Xu (2009a) EPA Guideline (84-2) 
Micronucleus (males only2) (single 2000 (mg/kg) 79991 /OECD 474 
Test Vehicle: water treatment); 

sampling after 24 
and 48 h (high 
dose only) 

(5/dose)  (71.6% 
glyphosate) 

No significant signs 
of toxicity observed 
in main study. 
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Table F.4. In Vivo Tests for Micronuclei Induction in Mammals- Glyphosate Formulations. 
Test/Endpoint Test System Route of Doses Test Results Reference Comments 

Administration Material 
Purity 

Bone Marrow CD-1(ICR)BR mice Oral gavage 0, 500, 1000, and MON Negative Xu (2009b)1 EPA Guideline (84-2) 
Micronucleus (males only2) (single 2000 (mg/kg) 76138 /OECD 474 
Test Vehicle: water treatment); 

sampling after 24 
and 48 h (high 
dose only) 

(5/dose) (38.5% 
glyphosate) 

No significant signs 
of toxicity observed 
in main study. 

Bone Marrow Hsd:CD-1(ICR)BR Oral gavage 0, 500, 1000, and MON Negative Xu (2009c)1 EPA Guideline (84-2) 
Micronucleus mice (single 2000 (mg/kg) 76313 /OECD 474 
Test (males only2) 

Vehicle: water 
treatment); 
sampling after 24 
and 48 h (high 
dose only) 

(5/dose) (30.9% 
glyphosate) 

No significant signs 
of toxicity observed 
in main study. 

Bone Marrow CD rats Oral gavage 0, 500, 1000, and 757 g/kg Negative Flügge OECD Guideline 474 
Micronucleus (males and females) (single 2000 mg/kg granular (2010e)1 No significant signs 
Test Vehicle: 0.8% 

hydroxypropylmethyl 
cellulose 

treatment); 
sampling after 24 
and 48 h (high 
dose only) 

(5/sex/dose) formulation 
(69.1% 
glyphosate 
acid) 

of toxicity observed 
in main study 

1 Study was cited in Kier and Kirkland (2013).  Supplementary information about the study was provided online including test guideline, test material purity, 

control chemicals and summary data tables. 

2 Only males tested; report indicated that there was no difference between sexes seen in range finding study.
	
BM= bone marrow, CA= chromosomal aberrations, MN= micronucleated erythrocytes, NCE= normochromatic erythrocytes, PCE=polychromatic erythrocytes.
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Table F.5. Other Assays for Detecting DNA Damage- Glyphosate Formulations. 
Test/Endpoint Test System Route of Doses/ Test Material/ Results Reference Comments 

Administration Concentrations Concentration 
Bacterial SOS 
Chromotest 

Escherichia coli PQ37 
strain 

NA (in vitro) 0.25µg/sample Roundup BIO 
formulation; 

Positive Raipulis et al. 
(2009) 

DNA Adducts Swiss CD1 mice Intraperitoneal 0, 400, 500 and Roundup Positive Peluso et al. 
32P- (males and females) injection 600 mg/kg, (30.4% (liver and (1998) 
postlabeling Liver and kidney 

evaluated 
corresponding 
to 122, 152 and 
182 mg/kg 
glyphosate salt 

isopropylammo 
nium salt of 
glyphosate) 

kidney) 

DNA oxidative Swiss CD-1 mice Intraperitoneal 900 mg/kg 900 mg/kg Kidney: Bolognesi et 
damage: (males) injection (single corresponding corresponding positive at al. (1997) 
8-OHdG liver and kidney dose); sampling to 270 mg/kg to 270 mg/kg 8 and 24 h 
formation evaluated 4 and 24 h after 

injection 
glyphosate 
(3/dose) 

glyphosate 
Liver: 
negative 

Single-cell gel 
electrophoresis 
(SCGE) assays- 
COMET assay 

TR146 cells (human‐
derived	buccal
epithelial
cell	line). Alkaline 
conditions 

NA (in vitro) Roundup Ultra 
Max (450 g/l 
glyphosate acid) 

Induced 
DNA 
migration 
at >20 
mg/L 

Koller et al. 
(2012) 

Also measured 
multiple cellular 
integrity parameters to 
assess cytotoxicity.  
Formulation was more 
toxic than technical.   
Significant increase in 
LDHe at all 
concentrations tested.  
Cytotoxic ≥ 60 mg/L 

Sister Bovine lymphocytes NA (in vitro) 28 - 1112 µM; 62% Positive Sivikova & 
Chromatid ±S9; sampling Isopropylamine Dianovsky 
Exchange at 24 and 48 h salt of (2006) 
(SCE) glyphosate 
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Table F.5. Other Assays for Detecting DNA Damage- Glyphosate Formulations. 
Test/Endpoint Test System Route of Doses/ Test Material/ Results Reference Comments 

Administration Concentrations Concentration 
Sister Human lymphocytes NA (in vitro) 250, 2500 and Roundup; Stat. Vigfusson and No growth seen at 
Chromatid (2 donors) 25000 µg/mL Isopropylamine significant Vyse (1980) highest concentration 
Exchange salt of increase (25 mg/mL) 
(SCE) glyphosate 

(purity not 
stated) 

(p<0.001) 
at 250 
µg/mL in 
both 
donors, 
and in one 
donor at 
2500 
µg/mL 

Sister Human lymphocytes NA (in vitro) -S9: 0, 0.1 and Roundup, Positive Bolognesi et Stat significant 
Chromatid 0.33 mg/mL; 72 30.4% al. (1997) increase in SCE/cell 
Exchange h exposure glyphosate  at ≥ 0.1 mg/mL 
(SCE) 

Alkaline Swiss CD-1 mice Intraperitoneal 900 mg/kg 900 mg/kg Positive Bolognesi et Return to control 
elution assay- (males) injection (single corresponding corresponding (Increased al. (1997) values at 24 h may 
DNA single liver and kidney dose); sampling to 270 mg/kg to 270 mg/kg elution indicate DNA repair 
strand breaks evaluated 4 and 24 h after 

injection 
glyphosate 
(3/dose) 

glyphosate rate) at 4 
hours in 
liver and 
kidney 

At 24 h, 
returned to 
control 
levels 

or reflect rapid 
elimination of 
compound 

h= hour, NA= not applicable, SCE= sister chromatid exchange, LDHe= extracellular lactate dehydrogenase
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Appendix G 

The following studies were considered during the systematic review, but were excluded from the 
analysis.
	

Amer S.M. et al (2006).  In vitro and in vivo evaluation of the genotoxicity of the herbicide 

glyphosate in mice.  Bulletin of the National Research Centre (Cairo) 31 (5): 427-446. 


Aboukila, R.S. et al. (2014). Cytogenetic Study on the Effect of Bentazon and Glyphosate 

Herbicide on Mice. Alexandria Journal of Veterinary Sciences, 41: 95-101.  


Majeska (1982d) MRID 00126616 


Majeska (1982e) MRID 00126614 


Majeska (1982f) MRID 00126615 
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below, including its estimated burden 
and cost to the public. An agency may 
neither conduct nor sponsor, and a 
person is not required to respond to, a 
collection of information unless it 
displays a currently valid OMB control 
number. 
DATES: Additional comments may be 
submitted on or before July 26, 2019. 
ADDRESSES: Submit your comments, 
referencing Docket ID Number EPA– 
HQ–OECA–2013–0355, to: (1) EPA 
online using www.regulations.gov (our 
preferred method), by email to 
docket.oeca@epa.gov, or by mail to: EPA 
Docket Center, Environmental 
Protection Agency, Mail Code 28221T, 
1200 Pennsylvania Ave. NW, 
Washington, DC 20460; and (2) OMB via 
email to oira_submission@omb.eop.gov. 
Address comments to OMB Desk Officer 
for EPA. 

EPA’s policy is that all comments 
received will be included in the public 
docket without change, including any 
personal information provided, unless 
the comment includes profanity, threats, 
information claimed to be Confidential 
Business Information (CBI), or other 
information whose disclosure is 
restricted by statute. 
FOR FURTHER INFORMATION CONTACT: 
Patrick Yellin, Monitoring, Assistance, 
and Media Programs Division, Office of 
Compliance, Mail Code 2227A, 
Environmental Protection Agency, 1200 
Pennsylvania Ave. NW, Washington, DC 
20460; telephone number: (202) 564– 
2970; fax number: (202) 564–0050; 
email address: yellin.patrick@epa.gov. 
SUPPLEMENTARY INFORMATION: 
Supporting documents which explain in 
detail the information that the EPA will 
be collecting are available in the public 
docket for this ICR. The docket can be 
viewed online at www.regulations.gov, 
or in person at the EPA Docket Center, 
WJC West, Room 3334, 1301 
Constitution Ave. NW, Washington, DC. 
The telephone number for the Docket 
Center is 202–566–1744. For additional 
information about EPA’s public docket, 
visit: http://www.epa.gov/dockets. 

Abstract: The National Emission 
Standards for Hazardous Air Pollutants 
(NESHAP) for Clay Ceramics 
Manufacturing, Glass Manufacturing, 
and Secondary Nonferrous Metals 
Processing Area Sources (40 CFR part 
63, subparts RRRRRR, SSSSSS, and 
TTTTTT) were proposed on September 
20, 2007, and promulgated on December 
26, 2007. These regulations apply to the 
following existing and new facilities: (1) 
Clay ceramics manufacturing facilities 
that process more than 50 tons per year 
of wet clay and are area sources of 
hazardous air pollutants (HAP); (2) glass 

manufacturing facilities that use 
continuous furnaces to produce glass 
that contains HAP as raw materials and 
are area sources of HAP; and (3) 
secondary nonferrous metals processing 
facilities that are area sources of HAP. 
Clay ceramics manufacturing facilities 
include facilities that manufacture 
pressed tile, sanitaryware, dinnerware, 
or pottery with an atomized glaze spray 
booth or kiln that fires glazed ceramic 
ware. Glass manufacturing facilities 
include facilities that manufacture flat 
glass, glass containers, or pressed and 
blown glass by melting a mixture of raw 
materials, to produce molten glass and 
form the molten glass into sheets, 
containers, or other shapes. Secondary 
nonferrous metals processing facilities 
means brass and bronze ingot making, 
secondary magnesium processing, or 
secondary zinc processing plants that 
use furnace melting operations to melt 
post-consumer nonferrous metal scrap 
to make products including bars, ingots, 
blocks, or metal powders. New facilities 
include those that commenced 
construction, modification or 
reconstruction after the date of proposal. 
This information is being collected to 
assure compliance with 40 CFR part 63, 
subparts RRRRRR, SSSSSS, and 
TTTTTT. 

In general, all NESHAP standards 
require initial notifications, 
performance tests, and periodic reports 
by the owners/operators of the affected 
facilities. They are also required to 
maintain records of the occurrence and 
duration of any startup, shutdown, or 
malfunction in the operation of an 
affected facility, or any period during 
which the monitoring system is 
inoperative. These notifications, reports, 
and records are essential in determining 
compliance, and are required of all 
affected facilities subject to NESHAP. 

Form Numbers: None. 
Respondents/affected entities: Clay 

ceramics manufacturing facilities that 
process more than 50 tons per year of 
wet clay, glass manufacturing facilities 
that use continuous furnaces to produce 
glass that contains HAP as raw 
materials, and secondary nonferrous 
metals processing facilities that are area 
sources of HAP. 

Respondent’s obligation to respond: 
Mandatory (40 CFR part 63, subparts 
RRRRRR, SSSSSS, and TTTTTT). 

Estimated number of respondents: 82 
(total), consisting of 51 clay ceramics 
manufacturing facilities, 21 glass 
manufacturing facilities, and 10 
secondary nonferrous metals processing 
facilities. 

Frequency of response: Initially and 
occasionally. 

Total estimated burden: 1,950 hours 
(per year). Burden is defined at 5 CFR 
1320.3(b). 

Total estimated cost: $235,000 (per 
year), which includes $13,200 in 
annualized capital/startup and/or 
operation & maintenance costs. 

Changes in the Estimates: There is an 
increase in the respondent labor hours 
in this ICR compared to the previous 
ICR. The increase is not due to a change 
in program requirements. The number 
of respondents expected to refamiliarize 
with the regulatory requirements each 
year has been increased to include all 82 
respondents. The annual O&M costs for 
glass furnace inspections have been 
adjusted upward to reflect current 
industry labor rates for technical 
workers. The regulations have not 
changed over the past three years and 
are not anticipated to change over the 
next three years. The growth rate for the 
industry is very low, negative or non- 
existent. 

Courtney Kerwin, 
Director, Regulatory Support Division. 
[FR Doc. 2019–13555 Filed 6–25–19; 8:45 am] 

BILLING CODE 6560–50–P 

ENVIRONMENTAL PROTECTION 
AGENCY 

[EPA–HQ–OPP–2009–0361; FRL–9994–94] 

Glyphosate Proposed Interim 
Registration Review Decision; 
Extension of Comment Period 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Notice; extension of comment 
period. 

SUMMARY: EPA issued a notice in the 
Federal Register of May 6, 2019, 
concerning the availability of EPA’s 
Proposed Interim Registration Review 
Decision for glyphosate. This document 
extends the comment period for 60 
days, from July 5, 2019 to September 3, 
2019. This action to extend the public 
comment period is being taken after 
receiving public comments requesting 
additional time to review the 
Glyphosate Proposed Interim 
Registration Review Decision and 
supporting materials. 
DATES: Comments, identified by docket 
identification (ID) number EPA–HQ– 
OPP–2009–0361, must be received on or 
before September 3, 2019. 
ADDRESSES: Follow the detailed 
instructions provided under ADDRESSES 
in the Federal Register document of 
May 6, 2019 (84 FR 19782) (FRL–9992– 
96). 
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FOR FURTHER INFORMATION CONTACT: The 
glyphosate registrations review case 
contact information is email: 
glyphosateRegReview@epa.gov; phone: 
(703) 347–0292. 
SUPPLEMENTARY INFORMATION: This 
document extends the public comment 
period established in the Federal 
Register document of May 6, 2019 (84 
FR 19782) (FRL–9992–96). In that 
document, the Agency announced the 
availability of EPA’s Proposed Interim 
Registration Review Decision for 
glyphosate and opened a 60-day public 
comment period on the proposed 
decision. EPA is hereby extending the 
comment period, which was set to end 
on July 5, 2019, to September 3, 2019. 

To submit comments, or access the 
docket, please follow the detailed 
instructions provided under ADDRESSES 
in the Federal Register document of 
May 6, 2019. If you have questions, 
consult the person listed under FOR 
FURTHER INFORMATION CONTACT. 

Authority: 7 U.S.C. 136 et seq. 

Dated: June 18, 2019. 
Mary Reaves, 
Acting Director, Pesticide Re-Evaluation 
Division, Office of Pesticide Programs. 
[FR Doc. 2019–13524 Filed 6–25–19; 8:45 am] 

BILLING CODE 6560–50–P 

FEDERAL COMMUNICATIONS 
COMMISSION 

[OMB 3060–0192] 

Information Collection Being 
Submitted for Review and Approval to 
Office of Management and Budget 

AGENCY: Federal Communications 
Commission. 
ACTION: Notice and request for 
comments. 

SUMMARY: As part of its continuing effort 
to reduce paperwork burdens, as 
required by the Paperwork Reduction 
Act (PRA) of 1995, the Federal 
Communications Commission (FCC or 
the Commission) invites the general 
public and other Federal Agencies to 
take this opportunity to comment on the 
following information collection. 
Pursuant to the Small Business 
Paperwork Relief Act of 2002, the FCC 
seeks specific comment on how it might 
‘‘further reduce the information 
collection burden for small business 
concerns with fewer than 25 
employees.’’ 

The Commission may not conduct or 
sponsor a collection of information 
unless it displays a currently valid 
Office of Management and Budget 

(OMB) control number. No person shall 
be subject to any penalty for failing to 
comply with a collection of information 
subject to the PRA that does not display 
a valid OMB control number. 
DATES: Written comments should be 
submitted on or before July 26, 2019. If 
you anticipate that you will be 
submitting comments but find it 
difficult to do so with the period of time 
allowed by this notice, you should 
advise the contacts listed below as soon 
as possible. 
ADDRESSES: Direct all PRA comments to 
Nicholas A. Fraser, OMB, via email 
Nicholas_A._Fraser@OMB.eop.gov; and 
to Cathy Williams, FCC, via email PRA@
fcc.gov and to Cathy.Williams@fcc.gov. 
Include in the comments the OMB 
control number as shown in the 
SUPPLEMENTARY INFORMATION below. 
FOR FURTHER INFORMATION CONTACT: For 
additional information or copies of the 
information collection, contact Cathy 
Williams at (202) 418–2918. To view a 
copy of this information collection 
request (ICR) submitted to OMB: (1) Go 
to the web page http://www.reginfo.gov/ 
public/do/PRAMain, (2) look for the 
section of the web page called 
‘‘Currently Under Review,’’ (3) click on 
the downward-pointing arrow in the 
‘‘Select Agency’’ box below the 
‘‘Currently Under Review’’ heading, (4) 
select ‘‘Federal Communications 
Commission’’ from the list of agencies 
presented in the ‘‘Select Agency’’ box, 
(5) click the ‘‘Submit’’ button to the 
right of the ‘‘Select Agency’’ box, (6) 
when the list of FCC ICRs currently 
under review appears, look for the Title 
of this ICR and then click on the ICR 
Reference Number. A copy of the FCC 
submission to OMB will be displayed. 
SUPPLEMENTARY INFORMATION: As part of 
its continuing effort to reduce 
paperwork burdens, as required by the 
Paperwork Reduction Act (PRA) of 1995 
(44 U.S.C. 3501–3520), the FCC invited 
the general public and other Federal 
Agencies to take this opportunity to 
comment on the following information 
collection. Comments are requested 
concerning: (a) Whether the proposed 
collection of information is necessary 
for the proper performance of the 
functions of the Commission, including 
whether the information shall have 
practical utility; (b) the accuracy of the 
Commission’s burden estimates; (c) 
ways to enhance the quality, utility, and 
clarity of the information collected; and 
(d) ways to minimize the burden of the 
collection of information on the 
respondents, including the use of 
automated collection techniques or 
other forms of information technology. 
Pursuant to the Small Business 

Paperwork Relief Act of 2002, Public 
Law 107–198, see 44 U.S.C. 3506(c)(4), 
the FCC seeks specific comment on how 
it might ‘‘further reduce the information 
collection burden for small business 
concerns with fewer than 25 
employees.’’ 

OMB Control No.: 3060–0192. 
Title: Section 87.103, Posting Station 

License. 
Form No.: N/A. 
Type of Review: Extension of a 

currently approved collection. 
Respondents: Business or other for- 

profit, not-for-profit institutions, and 
state, local and tribal government. 

Number of Respondents and 
Responses: 33,622 respondents, 33,622 
responses. 

Estimated Time per Response: .25 
hours. 

Frequency of Response: 
Recordkeeping requirement. 

Obligation to Respond: Required to 
obtain or retain benefits. The statutory 
authority for this collection is contained 
in 47 U.S.C. 303. 

Total Annual Burden: 8,406 hours. 
Annual Cost Burden: No cost. 
Privacy Act Impact Assessment: No 

impacts. 
Nature and Extent of Confidentiality: 

There is no need for confidentiality with 
this collection of information. 

Needs and Uses: Section 87.103 states 
the following: (a) Stations at fixed 
locations. The license or a photocopy 
must be posted or retained in the 
station’s permanent records. (b) Aircraft 
radio stations. The license must be 
either posted in the aircraft or kept with 
the aircraft registration certificate. If a 
single authorization covers a fleet of 
aircraft, a copy of the license must be 
either posted in each aircraft or kept 
with each aircraft registration certificate. 
(c) Aeronautical mobile stations. The 
license must be retained as a permanent 
part of the station records. The 
recordkeeping requirement contained in 
Section 87.103 is necessary to 
demonstrate that all transmitters in the 
Aviation Service are properly licensed 
in accordance with the requirements of 
Section 301 of the Communications Act 
of 1934, as amended, 47 U.S.C. 301, No. 
2020 of the International Radio 
Regulation, and Article 30 of the 
Convention on International Civil 
Aviation. 
Federal Communications Commission. 

Cecilia Sigmund, 
Federal Register Liaison Officer, Office of the 
Secretary. 
[FR Doc. 2019–13518 Filed 6–25–19; 8:45 am] 

BILLING CODE 6712–01–P 
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Spark Ignition Internal Combustion 
Engines (40 CFR part 60, subpart JJJJ) 
(Renewal); EPA ICR Number 2227.06; 
OMB Control Number 2060–0610; 
Expiration date September 30, 2020. 

Respondents: Stationary spark 
ignition internal combustion engines. 

Respondent’s obligation to respond: 
Mandatory (40 CFR part 60, subpart JJJJ). 

Estimated number of respondents: 
18,570. 

Frequency of response: Initially and 
annually. 

Estimated annual burden: 35,100 
hours. 

Estimated annual cost: $6,140,000, 
includes $2,480,000 annualized capital 
or O&M costs. 

Changes in estimates: There is a 
projected increase in burden due to an 
increase in the number of sources 
subject to the regulation. 

(39) Docket ID Number: EPA–HQ– 
OECA–2016–0009; NESHAP for Group 
IV Polymers and Resins (40 CFR part 63, 
subpart JJJ) (Renewal); EPA ICR Number 
2457.04; OMB Control Number 2060– 
0682; Expiration date September 30, 
2020. 

Respondents: Thermoplastic resin 
production facilities. 

Respondent’s obligation to respond: 
Mandatory (40 CFR part 63, subpart JJJ). 

Estimated number of respondents: 31. 
Frequency of response: Initially, 

occasionally, quarterly, and 
semiannually. 

Estimated annual burden: 177,000 
hours. 

Estimated annual cost: $28,000,000, 
includes $9,350,000 annualized capital 
or O&M costs. 

Changes in estimates: There is no 
change in burden hours from the 
previous ICR. 

(40) Docket ID Number: EPA–HQ– 
OECA–2014–0034; NSPS for Kraft Pulp 
Mills (40 CFR part 60, subpart BB) 
(Renewal); EPA ICR Number 2485.04; 
OMB Control Number 2060–0690; 
Expiration date September 30, 2020. 

Respondents: Kraft pulp mills. 
Respondent’s obligation to respond: 

Mandatory (40 CFR part 60, subpart BB). 
Estimated number of respondents: 10. 
Frequency of response: Initially, 

occasionally, and semiannually. 
Estimated annual burden: 3,950 

hours. 
Estimated annual cost: $1,230,000, 

includes $821,000 annualized capital or 
O&M costs. 

Changes in estimates: There is a 
projected increase in burden due to an 
increase in the number of sources 
subject to the regulation. 

(41) Docket ID Number: EPA–HQ– 
OECA–2013–0303; NSPS for Equipment 
Leaks of VOC in Petroleum Refineries 

(40 CFR part 60, subparts GGG and 
GGGa) (Renewal); EPA ICR Number 
0983.16; OMB Control Number 2060– 
0067; Expiration date September 30, 
2020. 

Respondents: Petroleum refineries. 
Respondent’s obligation to respond: 

Mandatory (40 CFR part 60, subparts 
GGG and GGGa). 

Estimated number of respondents: 
116. 

Frequency of response: Initially and 
semiannually. 

Estimated annual burden: 183,400 
hours. 

Estimated annual cost: $18,940,000, 
includes $0 annualized capital or O&M 
costs. 

Changes in estimates: There is no 
change in burden hours from the 
previous ICR. 

Dated: April 17, 2019. 
Martha Segall, 
Acting Director, Monitoring, Assistance and 
Media Programs Division, Office of 
Compliance. 
[FR Doc. 2019–09229 Filed 5–3–19; 8:45 am] 

BILLING CODE 6560–50–P 

ENVIRONMENTAL PROTECTION 
AGENCY 

[EPA–HQ–OPP–2009–0361; FRL–9992–96] 

Glyphosate Proposed Interim 
Registration Review Decision; Notice 
of Availability 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Notice. 

SUMMARY: This document announces the 
availability of EPA’s Proposed Interim 
Registration Review Decision for 
glyphosate and opens a 60-day public 
comment period on the proposed 
decision. 
DATES: Comments must be received on 
or before July 5, 2019. 
ADDRESSES: Submit your comments, 
identified by the docket identification 
(ID) number for the specific pesticide of 
interest provided in the Table in Unit 
IV, by one of the following methods: 

• Federal eRulemaking Portal: http:// 
www.regulations.gov. Follow the online 
instructions for submitting comments. 
Do not submit electronically any 
information you consider to be 
Confidential Business Information (CBI) 
or other information whose disclosure is 
restricted by statute. 

• Mail: OPP Docket, Environmental 
Protection Agency Docket Center (EPA/ 
DC), (28221T), 1200 Pennsylvania Ave. 
NW, Washington, DC 20460–0001. 

• Hand Delivery: To make special 
arrangements for hand delivery or 

delivery of boxed information, please 
follow the instructions at http://
www.epa.gov/dockets/contacts.html. 
Additional instructions on commenting 
or visiting the docket, along with more 
information about dockets generally, is 
available at http://www.epa.gov/ 
dockets. 
FOR FURTHER INFORMATION CONTACT: For 
pesticide specific information, contact: 
The glyphosate registration review 
email address identified in the Table in 
Unit IV. 

For general information on the 
registration review program, contact: 
Dana Friedman, Pesticide Re-Evaluation 
Division (7508P), Office of Pesticide 
Programs, Environmental Protection 
Agency, 1200 Pennsylvania Ave. NW, 
Washington, DC 20460–0001; telephone 
number: (703) 347–8827; email address: 
friedman.dana@epa.gov. 
SUPPLEMENTARY INFORMATION: 

I. General Information 

A. Does this action apply to me? 
This action is directed to the public 

in general and may be of interest to a 
wide range of stakeholders including 
environmental, human health, farm 
worker, and agricultural advocates; the 
chemical industry; pesticide users; and 
members of the public interested in the 
sale, distribution, or use of pesticides. 
Since others also may be interested, the 
Agency has not attempted to describe all 
the specific entities that may be affected 
by this action. If you have any questions 
regarding the applicability of this action 
to a particular entity, contact the 
glyphosate registration review email 
address and phone number identified in 
the Table in Unit IV. 

B. What should I consider as I prepare 
my comments for EPA? 

1. Submitting CBI. Do not submit this 
information to EPA through 
regulations.gov or email. Clearly mark 
the part or all of the information that 
you claim to be CBI. For CBI 
information on a disk or CD–ROM that 
you mail to EPA, mark the outside of the 
disk or CD–ROM as CBI and then 
identify electronically within the disk or 
CD–ROM the specific information that 
is claimed as CBI. In addition to one 
complete version of the comment that 
includes information claimed as CBI, a 
copy of the comment that does not 
contain the information claimed as CBI 
must be submitted for inclusion in the 
public docket. Information so marked 
will not be disclosed except in 
accordance with procedures set forth in 
40 CFR part 2. 

2. Tips for preparing your comments. 
When preparing and submitting your 
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comments, see the commenting tips at 
http://www.epa.gov/dockets/ 
comments.html. 

II. Background 
Registration review is EPA’s periodic 

review of pesticide registrations to 
ensure that each pesticide continues to 
satisfy the statutory standard for 
registration, that is, the pesticide can 
perform its intended function without 
unreasonable adverse effects on human 
health or the environment. As part of 
the registration review process, the 
Agency has completed a proposed 
interim registration review decision for 
the pesticide glyphosate. Through this 
program, EPA is ensuring that each 
pesticide’s registration is based on 
current scientific and other knowledge, 

including its effects on human health 
and the environment. 

III. Authority 
EPA is conducting its registration 

review of the chemical listed in the 
Table in Unit IV pursuant to section 3(g) 
of the Federal Insecticide, Fungicide, 
and Rodenticide Act (FIFRA), 7 U.S.C. 
136a et seq., and the Procedural 
Regulations for Registration Review at 
40 CFR part 155, subpart C. FIFRA 
section 3(g) provides, among other 
things, that the registrations of 
pesticides are to be reviewed every 15 
years. Under FIFRA, a pesticide product 
may be registered or remain registered 
only if it meets the statutory standard 
for registration given in FIFRA section 
3(c)(5) (7 U.S.C. 136a(c)(5)). When used 

in accordance with widespread and 
commonly recognized practice, the 
pesticide product must perform its 
intended function without unreasonable 
adverse effects on the environment; that 
is, without any unreasonable risk to 
man or the environment, or a human 
dietary risk from residues that result 
from the use of a pesticide in or on food. 

IV. What action is the Agency taking? 

Pursuant to 40 CFR 155.58, this 
document announces the availability of 
EPA’s proposed interim registration 
review decision for the pesticide shown 
in the following table and opens a 60- 
day public comment period on the 
proposed interim registration review 
decision. 

Registration review 
case name and No. Docket ID No. Email and phone 

contact information 

Glyphosate Case 0178 .................................. EPA–HQ–OPP–2009–0361 glyphosateRegReview@epa.gov, 703–347–0292. 

The registration review docket for a 
pesticide includes earlier documents 
related to the registration review case. 
For example, the review opened with a 
Preliminary Work Plan, for public 
comment. A Final Work Plan was 
placed in the docket following public 
comment on the Preliminary Work Plan. 

Glyphosate is a broad-spectrum 
systemic herbicide registered for use in 
various agricultural and non- 
agricultural settings. Agricultural use 
sites include glyphosate-resistant 
(transgenic) crops such as canola, corn, 
cotton, soybean, and sugar beet. Non- 
agricultural use sites include residential 
areas, turf, rights of ways, and aquatic 
areas. In 2017, EPA published 
comprehensive ecological and human 
health risk assessments for glyphosate. 
No human health risks were identified. 
The agency determined that glyphosate 
is not carcinogenic to humans. Potential 
ecological risks were identified for 
terrestrial and aquatic plants, birds, and 
mammals, primarily from exposure to 
spray drift. To ensure pollinators and 
their habitat are adequately protected 
from glyphosate, EPA included an 
evaluation of risk to pollinators and 
milkweed in the ecological risk 
assessment. Available data (laboratory 
and field-based) indicate no risk to 
pollinators. EPA is taking steps to 
protect pollinators and their habitat. In 
its proposed interim registration review 
decision for glyphosate, EPA is 
proposing spray drift management 
measures (e.g., release height, droplet 
size, and wind speed restrictions) to 
reduce off-site exposure to non-target 
wildlife. EPA is also proposing weed 

resistance management labeling (e.g., 
information on mode of action, scouting 
instructions, and reporting instructions 
for weed resistance) to preserve 
glyphosate as a valuable tool for 
growers. 

The documents in the docket describe 
EPA’s rationales for conducting risk 
assessments for the registration review 
of glyphosate, as well as the Agency’s 
subsequent risk findings and 
consideration of possible risk mitigation 
measures. This proposed interim 
registration review decision is 
supported by the rationales included in 
those documents. Following public 
comment, the Agency will issue interim 
or final registration review decisions for 
glyphosate. 

The registration review final rule at 40 
CFR 155.58(a) provides for a minimum 
60-day public comment period on all 
proposed interim registration review 
decisions. This comment period is 
intended to provide an opportunity for 
public input and a mechanism for 
initiating any necessary amendments to 
the proposed interim registration review 
decision. All comments should be 
submitted using the methods in 
ADDRESSES and must be received by 
EPA on or before the closing date. These 
comments will become part of the 
docket for glyphosate. Comments 
received after the close of the comment 
period will be marked ‘‘late.’’ EPA is not 
required to consider these late 
comments. 

The Agency will carefully consider all 
comments received by the closing date 
and may provide a ‘‘Response to 
Comments Memorandum’’ in the 

docket. The interim registration review 
decision will explain the effect that any 
comments had on the interim decision 
and provide the Agency’s response to 
significant comments. 

Background on the registration review 
program is provided at: http://
www.epa.gov/pesticide-reevaluation. 

Authority: 7 U.S.C. 136 et seq. 

Dated: April 24, 2019. 
Charles Smith, 
Acting Director, Pesticide Re-Evaluation 
Division, Office of Pesticide Programs. 
[FR Doc. 2019–09222 Filed 5–3–19; 8:45 am] 

BILLING CODE 6560–50–P 

ENVIRONMENTAL PROTECTION 
AGENCY 

[EPA–HQ–OPP–2019–0066; FRL–9992–10] 

Petition To Modify the Tolerance and 
Product Labels for Glyphosate With 
Regard to Oats; Notice of Filing 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Notice. 

SUMMARY: EPA is seeking public 
comment on a September 27, 2018 
petition from the Environmental 
Working Group (EWG), Ben & Jerry’s 
Homemade, Inc., Happy Family 
Organics, MegaFood, MOM’s Organic 
Market, National Co+op Grocers, 
Nature’s Path Foods Inc., One Degree 
Organic Foods USA, Inc., and 
Stonyfield Farms, Inc. requesting that 
the agency reduce the tolerance of the 
pesticide glyphosate in or on oats and 
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APPENDIX G  BIBLIOGRAPHY OF ECOTOX PAPERS 


No study endpoints from the ECOTOX open literature references were selected for use in the 
quantitative estimation of risk.  The following points summarize the reasons why no endpoints 
were selected from the open literature. 

•	 The study had endpoints that were higher than those used from the studies submitted to 
the Agency 

•	 The study was an efficacy-type study with no endpoints. 
•	 There was insufficient information on the test material in the study report to determine 

concentration levels tested for either the active ingredient and/or the glyphosate acid 
equivalent. 

•	 The study appeared to have lower endpoints; however, it was not clear whether or not the 
study protocols were adequate. These studies were considered in the risk description and 
compared to the estimated exposures as a conservative check on the risk estimations 
conducted from the submitted studies. 

•	 Some study endpoints were not relevant for assessment of risk to the CRLF (e.g., 

marine/estuarine endpoints). 


•	 The quantitative expression of exposure in the study could not be transformed to values 
that could be compared to the exposure values used in this assessment. 

As a note, selected studies were summarized in the assessment for the purpose of showing 
potential sublethal effects. 

The following is an explanation of the acceptability criteria and rejection codes used for the 
ECOTOX papers. The ECOTOX bibliography follows the acceptability criteria and rejection 
code discussion. 

Explanation of OPP Acceptability Criteria and Rejection Codes for ECOTOX Data 

Studies located and coded into ECOTOX must meet acceptability criteria, as established in the 
Interim Guidance of the Evaluation Criteria for Ecological Toxicity Data in the Open Literature, 
Phase I and II, Office of Pesticide Programs, U.S. Environmental Protection Agency, July 16, 
2004. Studies that do not meet these criteria are designated in the bibliography as “Accepted for 
ECOTOX but not OPP.” The intent of the acceptability criteria is to ensure data quality and 
verifiability.  The criteria parallel criteria used in evaluating registrant-submitted studies.  
Specific criteria are listed below, along with the corresponding rejection code. 

· 	 The paper does not report toxicology information for a chemical of concern to 
OPP; (Rejection Code: NO COC) 

· 	 The article is not published in English language; (Rejection Code: NO 
FOREIGN) 

· 	 The study is not presented as a full article.  Abstracts will not be considered; 
(Rejection Code: NO ABSTRACT) 

· 	 The paper is not publicly available document; (Rejection Code: NO NOT 
PUBLIC (typically not used, as any paper acquired from the ECOTOX holding or 
through the literature search is considered public)  



· 	 The paper is not the primary source of the data; (Rejection Code: NO REVIEW) 
· 	 The paper does not report that treatment(s) were compared to an acceptable 

control; (Rejection Code: NO CONTROL) 
· 	 The paper does not report an explicit duration of exposure; (Rejection Code: NO 

DURATION) 
· 	 The paper does not report a concurrent environmental chemical 

concentration/dose or application rate; (Rejection Code: NO CONC) 
· 	 The paper does not report the location of the study (e.g., laboratory vs. field); 

(Rejection Code: NO LOCATION) 
· 	 The paper does not report a biological effect on live, whole organisms; (Rejection 

Code: NO IN-VITRO) 
· 	 The paper does not report the species that was tested; and this species can be 

verified in a reliable source; (Rejection Code: NO SPECIES) 
· 	 The paper does not report effects associated with exposure to a single chemical. 

(Rejection Code: NO MIXTURE).  It should be noted that all papers including 
data on pesticide mixtures are considered. 

Additionally, efficacy studies on target species are excluded and coded as NO TARGET. 
Data that originated from the OPP Pesticide Ecotoxicity Database is coded as NO EFED.  
These data are already available to the chemical team. 

Acceptable for ECOTOX and OPP 

1. 	 Abdel-Hamid, M. I. (1996). Development and Application of a Simple Procedure for Toxicity Testing Using 
Immobilized Algae.  Water Sci.Technol. 33: 129-138. 

EcoReference No.: 69584 

Chemical of Concern: SZ,ATZ,GYP,DMT,CSF,PCZ,MCPA,DPP1;  Habitat: A; Effect Codes: POP; 

Rejection Code: LITE EVAL CODED(GYP,DPP1,ATZ,SZ,DMT). 


2. 	 Abdel-Hamid, M. I., Kallqvist, T., Hessen, D. O., and Berge, D. (1996). The Use of Field Enclosure 
Experiments to Study the Effect of Pesticides on Lake Phytoplankton. Lakes Reserv.Res.Manag. 2: 
199-209. 

EcoReference No.: 59234 
Chemical of Concern: GYP,CSF,PCZ,DMT;  Habitat: A;  Effect Codes:  POP; Rejection Code: LITE 
EVAL CODED(DMT,PCZ,GYP). 

3. 	 Abdelghani, A. A., Tchounwou, P. B., Anderson, A. C., Sujono, H., Heyer, L. R., and Monkiedje, A. (1997). 
Toxicity Evaluation of Single and Chemical Mixtures of Roundup, Garlon-3A, 2,4-D, and Syndets 
Surfactant to Channel Catfish (Ictalurus punctatus), Bluegill Sunfish (Lepomis microchirus), and 
Crawfish (Procambarus spp.). Environ.Toxicol.Water Qual. 12: 237-243. 

EcoReference No.: 46779 
Chemical of Concern: GYPI,24D,TPR; Habitat: A; Effect Codes: MOR; Rejection Code: LITE 
EVAL CODED(GYPI),OK(24D). 

4.	 Adam, A., Marzuki, A., Rahman, H. A., and Aziz, M. A. (1997). The Oral and Intratracheal Toxicities of 
Roundup and Its Components to Rats. Vet.Hum.Toxicol. 39: 147-151. 



EcoReference No.: 97142 

Chemical of Concern: GYP; Habitat: T; Effect Codes: PHY,CEL,MOR,GRO; Rejection Code: 

LITE EVAL CODED(GYP). 


5. 	 Addison, P. J. and Barker, G. M. (2006). Effect of Various Pesticides on the Non-Target Species Microctonus 
hyperodae, a Biological Control Agent of Listronotus bonariensis. Entomol.Exp.Appl. 119: 71-79. 

EcoReference No.: 86585 

Chemical of Concern: CPY,DFZ,GYPI,PAQT,ASM; Habitat: T; Effect Codes: MOR,GRO,REP; 

Rejection Code: LITE EVAL CODED(GYPI),TARGET(CPY). 


6. 	 Ahn, Y. J., Cho, J. R., Kim, Y. J., Yoo, J. K., and Lee, J. O. (1997). Toxicity of the Herbicide Glufosinate-
Ammonium to Tetranychus urticae (Acari: Tetranychidae) Under Laboratory and Field Conditions.  
Pestic.Sci. 51: 455-461 . 

EcoReference No.: 63571 

Chemical of Concern: PAQT,TFY,FPY,GYPI,GFSNH; Habitat: T; Effect Codes: MOR,POP; 

Rejection Code: LITE EVAL CODED(GYPI),OK(GFSNH).


7. Ahrens, W. H. and Pill, W. G. (1985). Gel-Incorporated Glyphosate for Perennial Weed Control.  Hortscience 
20: 64-66. 

EcoReference No.: 32391 

Chemical of Concern: GYP; Habitat: T; Effect Codes: GRO; Rejection Code: TARGET(GYP). 


8. 	 Ahuja, S. and Sandhu, K. S. (2003). Efficiency of Weed Control in Cabbage-Onion Relay Cropping System.  
Ann.Biol. 19: 31-34. 

EcoReference No.: 81983 

Chemical of Concern: PDM,OXF,MBZ,TFN,LNR,GYP;  Habitat: T; Effect Codes: POP,ACC; 

Rejection Code: TARGET(LNR,GYP,OXF). 


9. 	 Ahuja, S. and Sandhu, K. S. (2003). Weed Management Through the Use of Herbicides in Cabbage-Onion 
Relay Cropping System.  Ann.Biol. 19: 27-30. 

EcoReference No.: 81982 

Chemical of Concern: PDM,OXF,MBZ,TFN,LNR,GYP;  Habitat: T; Effect Codes: POP,ACC; 

Rejection Code: TARGET(LNR,GYP,OXF). 


10.  	Akin, D. S. and Shaw, D. R. (2001). Purple Nutsedge (Cyperus rotundus) and Yellow Nutsedge (Cyperus 
esculentus) Control in Glyphosate-Tolerant Soybean (Glycine max).  Weed Technol. 15: 564-570. 

EcoReference No.: 66779 
Chemical of Concern: GYP,FSF; Habitat: T; Effect Codes: POP,REP; Rejection Code: NO 
SOURCE,TARGET(GYP,FSF). 

11.  	Al-Khatib, K. and Peterson, D. (1999). Soybean (Glycine max) Response to Simulated Drift from Selected 
Sulfonylurea Herbicides, Dicamba, Glyphosate, and Glufosinate.  Weed Technol. 13: 264-270. 

EcoReference No.: 63448 

Chemical of Concern: DMB,GYP; Habitat: T; Effect Codes: GRO,PHY,POP; Rejection Code: 

TARGET(DMB,GYP). 


12. 	Al-Omar, M. A. and Hassan, N. A. (2000). Simple and Rapid Method for the Detection of Early Signs of 
Toxicity in Daphnia magna Straus. Bull.Environ.Contam.Toxicol. 65: 553-559. 



EcoReference No.: 57007 
Chemical of Concern: GYP; Habitat: A;  Effect Codes: MOR,BEH; Rejection Code:  LITE EVAL 
CODED(GYP). 

13. Aladesanwa, R. D. and Oladimeji, M. O. (2005). Optimizing Herbicidal Efficacy of Glyphosate Isopropylamine 
Salt Through Ammonium Sulphate as Surfactant in Oil Palm (Elaeis guineensis) Plantation in a 
Rainforest Area of Nigeria. Crop Prot. 24: 1068-1073. 

EcoReference No.: 86079 

Chemical of Concern: NHS04,GYPl;  Habitat: T; Effect Codes: POP; Rejection Code: 

TARGET(GYPI). 


14.  	Alberdi, J. L., Saenz, M. E., Di Marzio, W. D., and Tortorelli, M. C. (1996). Comparative Acute Toxicity of 
Two Herbicides, Paraquat and Glyphosate, to Daphnia magna and D. spinulata.  
Bull.Environ.Contam.Toxicol.  57: 229-235. 

EcoReference No.: 17455 
Chemical of Concern: GYP; Habitat: A;  Effect Codes: PHY; Rejection Code:  LITE EVAL 
CODED(GYP). 

15. Aldrich, J. H. and Arnold, C. E. (1984). Effects of Glyphosate on Peach Tree Growth and Fruiting. Hortscience 
19: 540-542. 

EcoReference No.: 31955 

Chemical of Concern: GYP; Habitat: T; Rejection Code: TARGET(GYP). 


16. 	Anthony, R. G. and Morrison, M. L. (1985). Influence of Glyphosate Herbicide on Small-Mammal Populations 
in Western Oregon.  Northwest Sci. 59: 159-168 . 

EcoReference No.: 39678 

Chemical of Concern: GYP; Habitat: T; Effect Codes: PHY,POP; Rejection Code: TARGET(GYP).


17. 	Anton, F. A., Ariz, M., and Alia, M. (1993). Ecotoxic Effects of Four Herbicides (Glyphosate, Alachlor, 
Chlortoluron and Isoproturon) on the Algae Chlorella pyrenoidosa Chick. Sci.Total Environ.(Suppl) 
845-851. 

EcoReference No.: 4338 
Chemical of Concern: ACR,GYP; Habitat: A; Effect Codes: POP; Rejection Code: LITE EVAL 
CODED(GYP). 

18. Anton, F. A., Laborda, E., and De Ariz, M. (1994). Acute Toxicity of the Herbicide Glyphosate to Fish.  
Chemosphere 28: 745-753. 

EcoReference No.: 4070 
Chemical of Concern: GYP; Habitat: A;  Effect Codes: MOR; Rejection Code: LITE EVAL 
CODED(GYP). 

19. 	Arnold, J. C. (1999). Assessment of Conventional, Glyphosate-Tolerant, and Sulfonylurea-Tolerant Soybean 
Systems .  M.S.Thesis, Mississippi State Univ. 132 p. 

Chemical of Concern: FSF,GYP; Habitat: T; Rejection Code: TARGET(FSF,GYP). 

20. 	Askew, S. D. and Wilcut, J. W.  (1999). Cost and Weed Management with Herbicide Programs in Glyphosate-
Resistant Cotton (Gossypium hirsutum).  Weed Technol. 13: 308-313. 

EcoReference No.: 63365 

Chemical of Concern: GYP; Habitat: T; Effect Codes: GRO,POP; Rejection Code: 




TARGET(GYP). 

21. 	Askew, S. D., Wilcut, J. W., and Cranmer, J. R. (2002). Cotton (Gossypium hirsutum) and Weed Response to 
Flumioxazin Applied Preplant and Postemergence Directed.  Weed Technol. 16: 184-190. 

EcoReference No.: 62985 

Chemical of Concern: FMX,GYP; Habitat: T; Effect Codes: POP; Rejection Code: 

TARGET(GYP). 


22. 	Ateh, C. M. and Harvey, R. G. (1999). Annual Weed Control by Glyphosate in Glyphosate-Resistant Soybean 
(Glycine max). Weed Technol.  13: 394-398. 

EcoReference No.: 63435 

Chemical of Concern: GYP,ACR;  Habitat: T; Effect Codes: POP; Rejection Code: 

TARGET(GYP). 


23. 	Aust, W. M., Schoenholtz, S. H., Zaebst, T. W., and Szabo, B. A. (1997). Recovery Status of a Tupelo-Cypress 
Wetland Seven Years After Disturbance:  Silvicultural Implications. For.Ecol.Manag. 90: 161-169. 

EcoReference No.: 97496 

Chemical of Concern: GYP; Habitat: T; Effect Codes: GRO,POP; Rejection Code: 

TARGET(GYP). 


24. 	Avav, T. (2000). Control of Speargrass (Imperata cylindrica (L) Raeuschel) with Glyphosate and Fluazifop-
Butyl for Soybean (Glycine max (L) Merr) Production in Savanna Zone of Nigeria. J.Sci.Food Agric. 
80: 193-196. 

EcoReference No.: 63372 

Chemical of Concern: GYP; Habitat: T; Effect Codes: POP; Rejection Code: TARGET(GYP). 


25. 	Avav, T. and Okereke, O. U. (1997). Pre-tillage Control of Speargrass (Imperata cylindrica) with Glyphosate 
for Soybean (Glycine max) Production.  Indian J.Agric.Sci. 67: 295-297. 

EcoReference No.: 63373 

Chemical of Concern: GYP; Habitat: T; Effect Codes: POP; Rejection Code: TARGET(GYP). 


26. 	Baerson, S. R., Rodriguez, D. J., Biest, N. A., Tran, M., You, J., Kreuger, R. W., Dill, G. M., Pratley, J. E., and 
Gruys, K. J. (2002). Investigating the Mechanism of Glyphosate Resistance in Rigid Ryegrass (Lolium 
ridigum).  Weed Sci. 50: 721-730. 

Chemical of Concern: GYP; Habitat: T; Rejection Code: TARGET(GYP). 

27. 	Barbagallo, R. P., Oxborough, K., Pallett, K. E., and Baker, N. R. (2003 ). Rapid, Noninvasive Screening for 
Perturbations of Metabolism and Plant Growth Using Chlorophyll Fluorescence Imaging. Plant 
Physiol. 132: 485-493. 

EcoReference No.: 96564 

Chemical of Concern: ASM,ATZ,24D,DFPM,GYP,IZP,PQT;  Habitat: T; Effect Codes: PHY,GRO;

Rejection Code: TARGET(ATZ,24D,GYP,IZP). 


28.  	Barker, G. M. (1990). Pasture Renovation:  Interactions of Vegetation Control with Slug and Insect Infestations.  
J.Agric.Sci. 115: 195-202. 

EcoReference No.: 96998 
Chemical of Concern: GYP,PAQT;  Habitat: T; Effect Codes: POP; Rejection Code: LITE EVAL 
CODED(GYP). 



29.  	Barrett, P. R. F. and Gibson, M. T. (1990). The Control of Some Emergent Weeds with Glyphosate. In: 
Conf.8th Int.Symp.on Aquatic Weeds, Aug.13-17, 1990, Uppsala, Sweden, European Weed Research 
Society, Wageningen, Netherlands 21-25. 

EcoReference No.: 96951 
Chemical of Concern: GYP; Habitat: A;  Effect Codes:  POP,MOR; Rejection Code: LITE EVAL 
CODED(GYP). 

30. Barros, J. F. C., Basch, G., and De Carvalho, M. (2005). Effect of Reduced Doses of a Post-Emergence 
Graminicide Mixture to Control Lolium rigidum G. in Winter Wheat Under Direct Drilling in 
Mediterranean Environment. Crop Prot. 24: 880-887. 

EcoReference No.: 97561 

Chemical of Concern: GYPK;  Habitat: T; Effect Codes: POP; Rejection Code: TARGET(GYPK). 


31. 	Batt, B. D. J., Black, J. A., and Cowan, W. F. (1980). The Effects of Glyphosate Herbicide on Chicken Egg 
Hatchability.  Can.J.Zool. 58: 1940-1942. 

EcoReference No.: 35762 
Chemical of Concern: GYPI;  Habitat: T; Effect Codes: MOR,REP; Rejection Code: LITE EVAL 
CODED(GYPI). 

32. Beckie, H. J. and Holm, F. A. (2002). Response of Wild Oat (Avena fatua) to Residual and Non-residual 
Herbicides in Canola (Brassica napus) in Western Canada. Can.J.Plant Sci. 82: 797-802. 

EcoReference No.: 70940 

Chemical of Concern: GYP; Habitat: T; Effect Codes: GRO,POP; Rejection Code: 

TARGET(GYP). 


33. 	Beerling, D. J. (1990). The Use of Non-persistent Herbicides, Glyphosate, and 2,4-D Amine, to Control 
Riparian Stands of Japanese Knotweed (Reynoutria japonica Houtt.).  Regul.Rivers Res.& Manage. 5: 
413-417. 

EcoReference No.: 47411 

Chemical of Concern: 24DXY,GYP; Habitat: T; Effect Codes:  GRO,POP; Rejection Code: 

TARGET(24DXY,GYP).


34.  	Bell, J. R., Haughton, A. J., Boatman, N. D., and Wilcox, A. (2002). Do Incremental Increases of the Herbicide 
Glyphosate have Indirect Consequences for Spider Communities?  J.Arachnol. 30: 288-297. 

EcoReference No.: 72930 
Chemical of Concern: GYPI;  Habitat: T; Effect Codes: POP; Rejection Code:  LITE EVAL 
CODED(GYPI). 

35. Belles, D., Shaner, D., Westra, P., and Brunk, G. (2006). Comparison of Efficacy, Absorption and Translocation 
of Three Glyphosate Formulations on Velvetleaf (Abutilon theophrasti). Pest Manag.Sci. 62: 1177-
1181. 

EcoReference No.: 97198 

Chemical of Concern: SAMA,GYPI,NHSO4;  Habitat: T; Effect Codes: GRO,ACC; Rejection Code: 

LITE EVAL CODED(SAMA),TARGET(GYPI). 


36. 	Benedetti, A. L., Vituri, C. L., Trentin, A. G., Domingues, M. A. C., and Alvarez-Silva, M. (2004). The Effects 
of Sub-Chronic Exposure of Wistar Rats to the Herbicide Glyphosate-Biocarb. Toxicol.Lett. 153: 227-
232. 

EcoReference No.: 78015 



Chemical of Concern: GYP; Habitat: T; Effect Codes:  BCM,CEL; Rejection Code:  LITE EVAL 
CODED(GYP). 

37. 	Bengtsson, G., Hansson, L. A., and Montenegro, K. (2004). Reduced Grazing Rates in Daphnia pulex Caused 
by Contaminants:  Implications for Trophic Cascades.  Environ.Toxicol.Chem. 23: 2641-2648. 

EcoReference No.: 80969 

Chemical of Concern: GYP,DDT;  Habitat: A; Effect Codes: ACC,BEH,GRO; Rejection Code: 

LITE EVAL CODED(GYP). 


38. 	Bergvinson, D. J. and Borden, J. H. (1992). Enhanced Colonization by the Blue Stain Fungus Ophiostoma 
clavigerum in Glyphosate-Treated Sapwood of Lodgepole Pine. Can.J.For.Res. 22: 206-209. 

EcoReference No.: 96963 
Chemical of Concern: GYPI;  Habitat: T; Effect Codes: POP,PHY; Rejection Code:  LITE EVAL 
CODED(GYPI). 

39. 	Bergvinson, D. J. and Borden, J. H. (1992). Enhanced Woodpecker Predation on the Mountain Pine Beetle, 
Dendroctonus ponderosae Hopk., in Glyphosate-Treated Lodgepole Pines.  Can.Entomol. 124: 159-
165. 

EcoReference No.: 97713 

Chemical of Concern: GYPI;  Habitat: T; Effect Codes: GRO; Rejection Code: EFFICACY(GYPI). 


40. Bergvinson, D. J. and Borden, J. H. (1991). Glyphosate-Induced Changes in the Attack Success and 
Development of the Mountain Pine Beetle and Impact of Its Natural Enemies.  Entomol.Exp.Appl. 60: 
203-212. 

EcoReference No.: 97551 

Chemical of Concern: GYPI;  Habitat: T; Effect Codes:  BEH,POP,MOR,REP; Rejection Code: 

LITE EVAL CODED(GYPI). 


41. Bernards, M. L., Thelen, K. D., and Penner, D. (2005). Glyphosate Efficacy is Antagonized by Manganese.  
Weed Technol. 19: 27-34. 

Chemical of Concern: GYP; Habitat: T; Rejection Code: TARGET(GYP). 

42. 	Berner, D. K., Berggren, G. T., and Snow, J. P. (1991). Effects of Glyphosate on Calonectria crotalariae and 
Red Crown Rot of Soybean. Plant Dis. 75: 809-813. 

EcoReference No.: 97141 
Chemical of Concern: GYPI;  Habitat: T; Effect Codes:  GRO,POP; Rejection Code:  LITE EVAL 
CODED(GYPI). 

43. 	Bertram, M. G. and Pedersen, P. (2004). Adjusting Management Practices Using Glyphosate-Resistant Soybean 
Cultivars.  Agron.J. 96: 462-468. 

Chemical of Concern: GYP; Habitat: T; Rejection Code: TARGET(GYP). 

44. 	Beste, C. E. (1985). Glyphosate and Sc 0224 Enhancement with Additives on Bermudagrass. 
Proc.Northeast.Weed Sci.Soc. 39: 118-121. 

EcoReference No.: 31622 

Chemical of Concern: GYP; Habitat: T; Rejection Code: TARGET(GYP). 


45. 	Beuret, C. J., Zirulnik, F., and Gimenez, M. S. (2005). Effect of the Herbicide Glyphosate on Liver 
Lipoperoxidation in Pregnant Rats and Their Fetuses. Reprod.Toxicol. 19: 501-504. 



EcoReference No.: 97708 
Chemical of Concern: GYP; Habitat: T; Effect Codes: BCM,GRO,BEH; Rejection Code: LITE 
EVAL CODED(GYP). 

46.  	Beyers, D. W. (1995). Acute Toxicity of Rodeo Herbicide to Rio Grande Silvery Minnow as Estimated by 
Surrogate Species: Plains Minnow and Fathead Minnow.  Arch.Environ.Contam.Toxicol. 29: 24-26. 

EcoReference No.: 14921 
Chemical of Concern: GYP; Habitat: A;  Effect Codes: MOR; Rejection Code: LITE EVAL 
CODED(GYP). 

47. Bhowmik, P. C. (1982). Herbicidal Control of Common Milkweed (Asxlwpias syriaca). Weed Sci. 30: 349-
351. 

EcoReference No.: 25683 
Chemical of Concern: 24DXY,AMTL,PCL,GYP,DMB; Habitat: T; Effect Codes: POP; Rejection 
Code: TARGET(24DXY,GYP). 

48.  	Bidwell, J. R. and Gorrie, J. R. (1995). Acute Toxicity of a Herbicide to Selected Frog Species. Final Rep., 
Dep.of Environ.Prot., Technical Series 79, Perth, Western Australia 9 p. 

EcoReference No.: 69216 
Chemical of Concern: GYP,GPYI; Habitat: AT;  Effect Codes: MOR; Rejection Code: LITE EVAL 
CODED(GYPI,GYP). 

49. 	Biederbeck, V. O., Campbell, C. A., and Hunter, J. H. (1997). Tillage Effects on Soil Microbial and 
Biochemical Characteristics in a Fallow-Wheat Rotation in a Dark Brown Soil.  Can.J.Soil Sci. 77: 
309-316. 

EcoReference No.: 96990 

Chemical of Concern: PAQT,GYP; Habitat: T; Effect Codes: POP; Rejection Code: 

TARGET(GYP). 


50. 	Bird, K. T. (1993). Comparisons of Herbicide Toxicity Using In Vitro Cultures of Myriophyllum spicatum.  
J.Aquat.Plant Manag. 31: 43-45. 

EcoReference No.: 13730 
Chemical of Concern: 24DXY,ATZ,GYP; Habitat: A;  Effect Codes: GRO; Rejection Code: LITE 
EVAL CODED(GYP,24DXY,ATZ). 

51. Black, B. D. , Russin, J. S., Griffin, J. L., and Snow, J. P. (1996). Herbicide Effects on Rhizoctonia solani In 
Vitro and Rhizoctonia Foliar Blight of Soybean (Glycine max).  Weed Sci. 44: 711-716. 

EcoReference No.: 97548 

Chemical of Concern: PDM,ACF,ACR,GFS,GYP,PAQT;  Habitat: T; Effect Codes: GRO,POP; 

Rejection Code: LITE EVAL CODED(GYP,GFS).
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Schlenk, D. (2005). Evaluation of Estrogenic Activities of Aquatic Herbicides and Surfactants Using 
an Rainbow Trout Vitellogenin Assay.  Toxicol.Sci. 87: 391-398. 

EcoReference No.: 80643 
Chemical of Concern: DQTBr,GYP,DMDP,EED,NYP,TPR;  Habitat: A;  Effect Codes: PHY,BCM; 
Rejection Code: LITE EVAL CODED(DMDP,GYP),OK(DQTBr),NO MIXTURE(EED,NYP). 

599. Yandoc, C. B., Rosskopf, E. N., Pitelli, R. L. C. M., and Charudattan, R. (2006). Effect of Selected 
Pesticides on Conidial Germination and Mycelial Growth of Dactylaria higginsii, a Potential 
Bioherbicide for Purple Nutsedge (Cyperus rotundus). Weed Technol. 20: 255-260. 

EcoReference No.: 88572 
Chemical of Concern: CYR,DCF,SXD,IZP,FSTAl,CuOH,MLX,TPM,DU,GYP,OXF;  Habitat: T; 
Effect Codes: GRO,REP; Rejection Code: LITE EVAL 
CODED(IZP,GYP,OXF),TARGET(CYR,CuOH,FSTAL),OK(SXD). 

600. Yarborough, D. E. and Ismail, A. A. (1979). Effect of Endothall and Glyphosate on a Native 
Barrenberry and Lowbush Blueberry Stand. Can.J.Plant Sci. 59: 737-740. 

EcoReference No.: 56969 
Chemical of Concern: EDT,GYP; Habitat: T; Effect Codes: POP,GRO,REP; Rejection Code: 
TARGET(GYP). 

601. Yenish, J. P. and Young, F. L. (2000). Effect of Preharvest Glyphosate Application on Seed and 
Seedling Quality of Spring Wheat (Triticum aestivum). Weed Technol. 14: 212-217. 

EcoReference No.: 59748 
Chemical of Concern: GYP; Habitat: T; Effect Codes: GRO,POP; Rejection Code: 
TARGET(GYP). 

602. York, A. C., Stewart, A. M., Vidrine, P. R., and Culpepper, A. S. (2004 ). Control of Volunteer 
Glyphosate-Resistant Cotton in Glyphosate-Resistant Soybean. Weed Technol. 18: 532-539. 

Chemical of Concern: FSF,GYP; Habitat: T; Rejection Code: TARGET(FSF,GYP). 

603. Young, B. G., Knepp, A. W., Wax, L. M., and Hart, S. E. (2003). Glyphosate Translocation in 
Common Lambsquarters (Chenopodium album) and Velvetleaf (Abutilon theophrasti) in Response to 
Ammonium Sulfate.  Weed Sci. 51: 151-156. 

Chemical of Concern: NH,GYP; Habitat: T; Rejection Code: TARGET(GYP). 

604. Young, B. G., Young, J. M., Gonzini, L. C., Hart, S. E., Wax, L. M., and Kapusta, G. (2001). Weed 
Management in Narrow- and Wide-Row Glyphosate-Resistant Soybean (Glycine max).  Weed 
Technol. 15: 112-121. 

EcoReference No.: 67001 
Chemical of Concern: GYP; Habitat: T; Effect Codes: POP; Rejection Code: TARGET(GYP). 



605. Yu, Q., Cairns, A., and Powles, S. B. (2004). Paraquat Resistance in a Population of Lolium rigidum.  
Funct.Plant Biol. 31: 247-254. 

EcoReference No.: 82433 
Chemical of Concern: GYP,SMU,SXD,FZF,DFPM,PAQT,ATZ,CSF,DU;  Habitat: T; Effect Codes: 
BCM,ACC,GRO; Rejection Code: TARGET(ATZ,SMU,GYP). 

606. Zand, E., Beckie, H. J., Myhre, C. D., and Loeppky, H. A. (2002). Response of Two Canada Thistle 
(Cirsium arvense) Varieties to Herbicides.  Can.J.Plant Sci. 82: 625-628. 

EcoReference No.: 70948 
Chemical of Concern: 24DXY,DMB,HXZ,BT,BMN,GYP,MCPB;  Habitat: T; Effect Codes: GRO; 
Rejection Code: TARGET(DMB,MCPB,HXZ,24DXY,GYP). 

607. Zandstra, B. H. and Nishimoto, R. N. (1977). Movement and Activity of Glyphosate in Purple 
Nutsedge.  Weed Sci. 25: 268-274. 

EcoReference No.: 28304 
Chemical of Concern: GYP; Habitat: T; Rejection Code: TARGET(GYP). 

608. Zhou, J., Tao, B., Messersmith, C. G., and Nalewaja, J. D. (2007). Glyphosate Efficacy on Velvetleaf 
(Abutilon theophrasti) is Affected by Stress.  Weed Sci. 55: 240-244. 

Chemical of Concern: GYP; Habitat: T; Rejection Code: TARGET (GYP). 

609. Ziska, L. H., Faulkner, S., and Lydon, J. (2004). Changes in Biomass and Root: Shoot Ratio of Field-
Grown Canada Thistle (Cirsium arvense), a Noxious, Invasive Weed, with Elevated CO2: 
Implications for Contol with Glyphosate. Weed Sci. 52: 584-588. 

Chemical of Concern: GYP; Habitat: T; Rejection Code: TARGET(GYP). 

Acceptable for ECOTOX but not OPP 

1. 	 Aanes, K. J. (1992). Some Pesticides Used in Norwegian Agriculture and Their Environmental Effects on 
Common Inhabitants in Freshwater Ecosystems. Tolerance Limits - Acute and Chronic Effects .  In: 
A.Helweg (Ed.), Pesticides in the Aquatic Environment, Appearance and Effects, Nov.12-14, 1991, 
Tune Landboskole, Denmark 108-131. 

EcoReference No.: 19224 

Chemical of Concern: DMT,ATZ,GYP,SZ,CSF,PCZ,DPP1,ES,MCPA; Habitat: A;  Effect Codes: 

MOR,SYS,BEH,GRO; Rejection Code: NO 

CONTROL(DMT,SZ,MCPA,ES,DPP1,GYP,ATZ,CSF),NO ENDPOINT(PCZ).


2. 	 Abdel-Mallek, A. Y., Abdel-Kader, M. I. A., and Shonkeir, A. M. A. (1994). Effect of Glyphosate on Fungal 
Population, Respiration and the Decay of Some Organic Matters in Egyptian Soil.  Microbiol.Res. 149: 
69-73. 

EcoReference No.: 97094 
Chemical of Concern: GYP; Habitat: T; Effect Codes: POP; Rejection Code: NO 
ENDPOINT(GYP). 

3. 	 Ahrens, J. F. (1980). Effects of Surfactant or Preemergence Herbicides on the Selectivity of Asulam and 
Glyphosate in Woody Plants. Proc.Northeast.Weed Sci.Soc. 34: 330-333. 

EcoReference No.: 44039 
Chemical of Concern: ASM,SZ,GYP;  Habitat: T; Effect Codes:  GRO,MOR; Rejection Code: OK 
TARGET(SZ),NO ENDPOINT,NO CONTROL(GYP). 



4. 	 Ailstock, M. S., Norman, C. M., and Bushmann, P. J. (2001). Common Reed Phragmites australis:  Control and 
Effects Upon Biodiversity in Freshwater Nontidal Wetlands.  Restor.Ecol. 9: 49-59. 

EcoReference No.: 97050 
Chemical of Concern: GYPI;  Habitat: AT; Effect Codes: POP,REP; Rejection Code: NO 
ENDPOINT(GYPI). 

5.	 Aitken, J. B. (1975). Herbicide Combinations for Effective Grass Control in Pecan Orchards.  Proc.South.Weed 
Sci.Soc. 28: 167-172. 

EcoReference No.: 41591 
Chemical of Concern: DU,GYP; Habitat: T; Effect Codes:  MOR; Rejection Code: NO 
ENDPOINT,NO CONTROL(GYP). 

6. 	 Amor, R. L. and Harris, R. V. (1977). Control of Cirsium arvense (L) Scop. by Herbicides and Mowing.  Weed 
Res. 17: 303-309. 

EcoReference No.: 41770 

Chemical of Concern: DPP1,MBZ,24DXY,MCPB,24DB,AMTL,PCL,GYP,DMM; Habitat: T; 

Effect Codes: POP; Rejection Code: OK(MBZ,24DXY,24DB,AMTL,PCL,DMM),OK 

TARGET(MCPB),NO ENDPOINT(DPP1),NO ENDPOINT,NO CONTROL(GYP). 


7. 	 Ana'yeva, N. D., Strekozov, B. P., and Tyuryukanova, G. K. (1986). Change in the Microbial Biomass of Soils 
Caused by Pesticides.  Sov.Soil Sci.(Engl.Transl.from Agrokhimiya 5:84-90) 18: 56-62. 

EcoReference No.: 96468 
Chemical of Concern: 24D,GYP; Habitat: T; Effect Codes: POP,GRO; Rejection Code: NO 
ENDPOINT(24D,GYP). 

8. 	 Appleby, A. P. and Somabhi, M. (1978). Antagonistic Effect of Atrazine and Simazine on Glyphosate Activity.  
Weed Sci. 26: 135-139. 

EcoReference No.: 41478 
Chemical of Concern: SZ,ATZ,GYP; Habitat: T; Effect Codes:  GRO,PHY; Rejection Code: OK 
TARGET(ATZ,SZ),NO ENDPOINT,NO CONTROL(GYP) . 

9. Arnold, C. E. and Aitken, J. B.  (1973). Perennial Grass Control in Pecan Orchards. Proc.South.Weed Sci.Soc. 
26: 231-235. 

EcoReference No.: 40761 
Chemical of Concern: GYP; Habitat: T; Effect Codes: MOR; Rejection Code:  NO ENDPOINT,NO 
CONTROL(GYP). 

10. 	Arnold, C. E. and Aldrich, J. H. (1979). Weed Control in Immature Pecan (Carya illinoensis Cultivars Elliot and 
Desirable) and Peach (Prunus persica Cultivar June Gold) Plantings. Weed Sci. 27: 638-641. 

EcoReference No.: 44019 
Chemical of Concern: GYP; Habitat: T; Effect Codes: PHY,MOR; Rejection Code: NO 
ENDPOINT,NO CONTROL(GYP). 

11. Asteraki, E. J., Hanks, C. B., and Clements, R. O. (1992). The Impact of the Chemical Removal of the Hedge-
Base Flora on the Community Structure of Carabid Beetles (Col., Carabidae) and Spiders (Araneae) of 
the Field and Hedge Bottom. J.Appl.Entomol. 113: 398-406. 

EcoReference No.: 96866 
Chemical of Concern: TPR,DMB,24D,GYPI;  Habitat: T; Effect Codes: POP; Rejection Code: NO 
ENDPOINT(GYPI,MIXTURE-24D,DMB). 



12. 	Austin, A. P., Harris, G. E., and Lucey, W. P. (1991). Impact of an Organophosphate Herbicide (Glyphosate)on 
Periphyton Communities Developed in Experimental Streams.  Bull.Environ.Contam.Toxicol. 47: 29-
35. 

EcoReference No.: 3608 
Chemical of Concern: GYP; Habitat: A;  Effect Codes: POP; Rejection Code: NO 
ENDPOINT(GYP). 

13. 	Badji, C. A. , Guedes, R. N. C., Silva, A. A., Correa, A. S., Queiroz, M. E. L. R., and Michereff-Filho, M. 
(2007). Non-Target Impact of Deltamethrin on Soil Arthropods of Maize Fields Under Conventional 
and No-Tillage Cultivation.  J.Appl.Entomol. 131: 50-58. 

EcoReference No.: 93963 
Chemical of Concern: DM,GYP; Habitat: T; Effect Codes:  POP; Rejection Code: NO 
COC(24D,GYP). 

14. Baird, D. D., Shaulis, H. J., and Waywell, C. G. (1974). Glyphosate for Herbaceous Weed Control in 
Northeastern Apple Orchards and Vineyards.  Proc.Northeast.Weed Sci.Soc. 28:  205-212. 

EcoReference No.: 41099 
Chemical of Concern: GYP; Habitat: T; Effect Codes:  MOR,PHY; Rejection Code: NO 
ENDPOINT,NO CONTROL(GYP). 

15.  	Baird, D. D., Upchurch, R. P., and Selleck, G. W. (1972). Phosphonomethyl Glycine, a New Broad-Spectrum, 
Postemergence Herbicide. Proc.Calif.Weed Conf. 24: 94-102. 

EcoReference No.: 41900 

Chemical of Concern: SZ,TRB,24DXY,PAQT,MSMA,GYP; Habitat: T; Effect Codes: 

MOR,PHY,GRO,POP; Rejection Code:  NO ENDPOINT,NO

CONTROL(GYP,SZ,TRB,24DXY,PAQT,MSMA).


16.  	Banks, P. A., Hill, L. V., and Santelmann, P. W. (1979). Control of Field Bindweed (Convolvulus arvensis) in 
Winter Wheat (Triticum aestivum) with Foliar and Subsurface Layered Herbicides.  Weed Sci. 27: 332-
335. 

EcoReference No.: 41509 

Chemical of Concern: PCL,TFN,DMB,GYP,24DXY,PDM;  Habitat: T; Effect Codes: PHY,POP; 

Rejection Code: OK TARGET(DMB),OK(PCL,TFN,24DXY,PDM),NO ENDPOINT,NO

CONTROL(GYP). 


17. 	Banks, P. A., Kirby, M. A., and Santelmann, P. W. (1977). Influence of Postemergence and Subsurface Layered 
Herbicides on Horsenettle and Peanuts.  Weed Sci. 25: 5-8. 

EcoReference No.: 41434 

Chemical of Concern: TFN,NPM,GYP,PCL,DMB,PAQT,AMTL,24DXY;  Habitat: T; Effect Codes: 

PHY; Rejection Code:  OK TARGET(DMB),OK(TFN,NPM,PCL,PAQT,AMTL),NO

ENDPOINT,NO CONTROL(GYP,24DXY).


18. 	Barkworth, M. E., Valdes-Reyna, J., and Landers, R. Q. Jr. (1989). Stipa clandestina:  New Weed Threat on 
Southwestern Rangelands. Weed Technol. 3: 699-702. 

EcoReference No.: 93263 
Chemical of Concern: GYP,HXZ;  Habitat: T; Effect Codes: MOR; Rejection Code: NO 
ENDPOINT,NO CONTROL(TARGET-HXZ,GYP). 

19. 	Barrett, P. R. F. (1974). The Effect of Spraying Large Plots of Nuphar lutea (L.) (Yellow Water-Lily) with 
Glyphosate.  Proc.12th Br.Weed Control Conf. 1: 229-232. 



EcoReference No.: 14797 
Chemical of Concern: GYP; Habitat: A;  Effect Codes:  GRO,POP; Rejection Code: NO 
ENDPOINT,NO CONTROL(GYP). 

20. 	Baumgartner, D., Hoesch, L., and Rast, D. M. (1998). The Biogenesis of  Beta -N-(Gamma -Glutamyl)-4-
Hydroxymethylphenylhydrazine (Agaritine) in Agaricus bisporus.  Phytochemistry 49: 465-474. 

EcoReference No.: 97319 
Chemical of Concern: GYP; Habitat: T; Effect Codes: BCM; Rejection Code: NO 
ENDPOINT(GYP). 

21. 	Baur, J. R. (1979). Effect of Glyphosate on Auxin Transport in Corn and Cotton Tissues.  Plant Physiol. 63: 
882-886. 

EcoReference No.: 41708 
Chemical of Concern: GYP; Habitat: T; Effect Codes: BCM; Rejection Code: NO ENDPOINT,NO 
CONTROL(GYP). 

22.  Baur, J. R. and Bovey, R. W. (1975). Herbicidal Effects of Tebuthiuron and Glyphosate. Agron.J. 67: 547-553. 

EcoReference No.: 40689 

Chemical of Concern: EDT,GYP,TET,PQT;  Habitat: T; Effect Codes:  GRO,MOR; Rejection Code: 

NO ENDPOINT,NO CONTROL(GYP). 


23. Beas-Zarate, C., Sanchez-Ruiz, M. Y., Urena-Guerrero, M. E., and Feria-Velasco, A. (1998). Effect of Neonatal 
Exposure to Monosodium L-Glutamate on Regional GABA Release During Postnatal Development.  
Neurochem.Int. 33: 217-232. 

EcoReference No.: 97531 

Chemical of Concern: GYP; Habitat: T;  Effect Codes:  BCM; Rejection Code: NO COC(GYP). 


24. 	Belander, G. and Winch, J. E. (1985). Herbicides for Sod-Seeding Legumes on Shallow Soil Pastures.  
Can.J.Plant Sci. 65: 1049-1055. 

EcoReference No.: 44163 
Chemical of Concern: GYP,MFD,FZFB,PAQT;  Habitat: T; Effect Codes: POP,BCM; Rejection 
Code:  OK(FZFB,PAQT),OK TARGET(MFD),NO ENDPOINT,NO CONTROL(GYP). 

25. Beyrle, H. F., Smith, S. E., Peterson, R. L., and Franco, C. M. M. (1995 ). Colonization of Orchis morio 
Protocorms by a Mycorrhizal Fungus:  Effects of Nitrogen Nutrition and Glyphosate in Modifying the 
Responses. Can.J.Botany 73: 1129-1140. 

EcoReference No.: 97498 
Chemical of Concern: GYPI;  Habitat: T; Effect Codes: POP,GRO,BCM; Rejection Code: NO 
ENDPOINT(GYPI). 

26. 	Bhowmik, P., Mohasin, M., and Somchoudhury, A. K. (2004). Effect of Some Herbicides on an Agriculturally 
Important Non-Target Fauna-Crabs, Paratelphusa bouvieri (Rathbum).   Environ.Ecol. 22: 494-496. 

EcoReference No.: 87936 
Chemical of Concern: NaDPA,GYP,PAQT;  Habitat: A; Effect Codes: MOR; Rejection Code: NO 
ENDPOINT,CONTROL(NaDPA,GYP). 

27. 	Bills, T. D., Marking, L. L., and Howe, G. E. (1993). Sensitivity of Juvenile Striped Bass to Chemicals Used in 
Aquaculture.  Resour.Publ.192, Fish Wildl.Serv., U.S.D.I., Washington, DC 11 p. 



EcoReference No.: 2468 

Chemical of Concern: SZ,GYP,BZC,Cd,Zn,Pb,Ni,PAQT,CuS,Cl,DBAC; Habitat: A;  Effect Codes: 

MOR; Rejection Code:  NO CONTROL(ALL CHEMS).


28. 	Birge, W. J., Black, J. A., and Westerman, A. G. (1979). Evaluation of Aquatic Pollutants Using Fish and 
Amphibian Eggs as Bioassay Organisms.  In: S.W.Nielsen, G.Migaki, and D.G.Scarpelli (Eds.), 
Symp.Animals Monitors Environ.Pollut., 1977, Storrs, CT 12: 108-118. 

EcoReference No.: 4943 

Chemical of Concern: GYP,Cu,Ni,Ag,Se,Zn,Cd,Pb,As;  Habitat: A; Effect Codes: GRO,MOR; 

Rejection Code: NO CONTROL(ALL CHEMS),NO ENDPOINT(GYP). 


29.  	Blanck, H., Wallin, G., and Wangberg, S. A. (1984). Species-Dependent Variation in Algal Sensitivity to 
Chemical Compounds.  Ecotoxicol.Environ.Saf. 8: 339-351. 

EcoReference No.: 11239 

Chemical of Concern: DU,GYP,NFZ,PAQT,TBTCI,CuS,HgCl2,As; Habitat: A; Effect Codes: 

GRO,POP; Rejection Code: NO CONTROL(ALL CHEMS). 


30.  Bolognesi, C., Bonatti, S., Degan, P., Gallerani, E., Peluso, M., Rabboni, R., Roggieri, P., and Abbondandolo, 
A. (1997). Genotoxic Activity of Glyphosate and Its Technical Formulation Roundup .  J.Agric.Food 
Chem. 45: 1957-1962. 

EcoReference No.: 97156 
Chemical of Concern: GYP; Habitat: T; Effect Codes: CEL; Rejection Code: NO 
ENDPOINT(GYP). 

31. Bora, T. and Bezbaruah, B. (1992). Accelerated Transformation of Leaf-Litter Through Cellulolytic Bacteria 
and Fungi. Indian J.Agric.Sci. 62: 678-683 . 

EcoReference No.: 97497 
Chemical of Concern: 24D,GYP; Habitat: T; Effect Codes: BCM; Rejection Code: NO 
ENDPOINT(24D,GYP). 

32.  	Bowmer, K. H. and Eberbach, P. L. (1993). Uptake and Translocation of 14C-Glyphosate in Alternanthera 
philoxeroides (Mart.) Griseb. (Alligator Weed):  II. Effect of Plant Size and Photoperiod. Weed Res. 
33: 59-67. 

EcoReference No.: 97080 
Chemical of Concern: GYP; Habitat: A;  Effect Codes:  ACC,GRO; Rejection Code: NO 
ENDPOINT,TARGET(GYP). 

33. Bowmer, K. H., Eberbach, P. L., and McCorkelle, G. (1993). Uptake and Translocation of 14C-Glyphosate in 
Alternanthera philoxeroides (Mart.) Griseb. (Alligator Weed):  I. Rhizome Concentrations Required 
for Inhibition. Weed Res. 33: 53-57. 

EcoReference No.: 97088 
Chemical of Concern: GYPI;  Habitat: AT; Effect Codes: ACC,MOR,GRO; Rejection Code: NO 
CONTROL(GYPI). 

34. Brewster, D. W., Warren, J., and Hopkins, W. E. II (1991). Metabolism of Glyphosate in Sprague-Dawley Rats: 
Tissue Distribution, Identification, and Quantitation of Glyphosate-Derived Materials Following a 
Single Oral Dose.  Fundam.Appl.Toxicol. 17: 43-51. 

EcoReference No.: 97684 
Chemical of Concern: GYP; Habitat: T; Effect Codes: ACC; Rejection Code: NO 
ENDPOINT(GYP). 



35. 	Brown, S. M., Chandler, J. M., and Morrison, J. E. Jr. (1987). Weed Control in a Conservation Tillage Rotation 
in the Texas Blacklands.  Weed Sci. 35: 695-699. 

EcoReference No.: 78601 

Chemical of Concern: PPZ,OYZ,CBF,GYP,ATZ,FZF,MTL,PQT,BMN; Habitat: T; Effect Codes: 

POP; Rejection Code:  NO CONTROL(ALL CHEMS,TARGET-ATZ,MTL),TARGET(OYZ). 


36. Budai, P., Varnagy, L. E., Somlyay, I. M., and Varga, T. ( 1997). Ocular Irritation Study of Some Pesticides in 
HET-CAM Test.  Med.Fac.Landbouww.Univ.Gent 62: 265-268. 

EcoReference No.: 97059 
Chemical of Concern: PMS,DMB,GYP;  Habitat: T; Effect Codes: PHY; Rejection Code: NO 
ENDPOINT(DMB),NO COC(GYP). 

37. 	Bujacz, B., Wieczorek, P., Krzysko-Lupicka, T., Golab, Z., Lejczak, B., and Kavfarski, P. (1995). 
Organophosphonate Utilization by the Wild-Type Strain of Penicillium notatum. 
Appl.Environ.Microbiol. 61: 2905-2910. 

EcoReference No.: 97104 
Chemical of Concern: GYP; Habitat: T; Effect Codes: GRO; Rejection Code: NO 
ENDPOINT(GYP). 

38. Burt, E. O. and Dudeck, A. E. (1975). Glyphosate-Four Years Results.  Proc.South.Weed Sci.Soc. 28: 152-153. 

EcoReference No.: 41589 
Chemical of Concern: GYP; Habitat: T; Effect Codes: PHY; Rejection Code:  NO ENDPOINT,NO 
CONTROL(GYP). 

39. 	Busse, M. D., Ratcliff, A. W., Shestak, C. J., and Powers, R. F. (2001). Glyphosate Toxicity and the Effects of 
Long-Term Vegetation Control on Soil Microbial Communities.  Soil Biol.Biochem. 33: 1777-1789. 

EcoReference No.: 97155 
Chemical of Concern: GYP; Habitat: T; Effect Codes: GRO,POP,BCM; Rejection Code: NO 
ENDPOINT(GYP). 

40. 	Byng, G. S., Whitaker, R. J., and Jensen, R. A. (1985). Glyphosate as a Probe of the Pentafunctional Arom 
Protein of Euglena gracilis.  Can.J.Bot. 63: 1021-1024. 

EcoReference No.: 97681 
Chemical of Concern: GYP; Habitat: A;  Effect Codes: GRO,BCM; Rejection Code: NO 
ENDPOINT(GYP). 

41. Caffrey, J. M. (1996). Glyphosate in Fisheries Management.  Hydrobiologia  340: 259-263. 

EcoReference No.: 18236 
Chemical of Concern: GYP; Habitat: A;  Effect Codes: POP; Rejection Code:  NO ENDPOINT,NO 
CONTROL(GYP). 

42.  	Calabrese, E. J. and Baldwin, L. A. (2003). Hormesis at the National Toxicology Program (NTP):  Evidence of 
Hormetic Dose Responses in NTP Dose-Range Studies.  Nonlinearity Biol.Toxicol.Med. 1: 455-467. 

EcoReference No.: 81588 

Chemical of Concern: BNS,GLU,NaCN,BZO,DPPBEE,COIL,MCRE,BCuS,DEAL,ETHB,GYP;  

Habitat: T; Effect Codes: GRO; Rejection Code:  NO ENDPOINT (ALL CHEMS). 


43. 	Campbell, W. F., Evans, J. O., and Reed, S. C. (1976). Effects of Glyphosate on Chloroplast Ultrastructure of 
Quackgrass Mesophyll Cells.  Weed Sci. 24: 22-25. 



EcoReference No.: 41100 
Chemical of Concern: GYP; Habitat: T; Effect Codes: PHY; Rejection Code:  NO ENDPOINT,NO 
CONTROL(GYP). 

44. 	Chatterjee, A., Adhikari, S., Adhikary, S. P., and Ayyappan, S. (2004). Fish as Bioindicators for Waiting Period 
of Pesticides.  Indian J.Fish. 51: 271-276 . 

EcoReference No.: 97131 
Chemical of Concern: CYP,BTC,GYP; Habitat: A; Effect Codes: MOR; Rejection Code: NO 
CONTROL(CYP,GYP). 

45. 	Christian, F. A., Jackson, R. N., and Tate, T. M. (1993). Effect of Sublethal Concentrations of Glyphosate and 
Dalapon on Protein and Aminotransferase Activity in Pseudosuccinea columella.  
Bull.Environ.Contam.Toxicol. 51: 703-709. 

EcoReference No.: 8103 
Chemical of Concern: GYP; Habitat: A;  Effect Codes: PHY,BCM; Rejection Code: NO 
ENDPOINT(GYP). 

46. 	Clay, D. V. (1987). Effects of Eight Herbicides on Potentilla anserina and Rorippa sylvestris.  Tests 
Agrochem.Cultiv. 8: 118-119. 

EcoReference No.: 75864 

Chemical of Concern: MCPB,AMTL,CPR,FXP,TPR,GYP,PAQT;  Habitat: T; Effect Codes: 

PHY,GRO; Rejection Code: NO ENDPOINT(ALL CHEMS,TARGET-MCPB,GYP). 


47. Clay, D. V. and West, T. M. (1987). The Response of Traizine Resistant and Susceptible Biotypes of Erigeron 
canadensis to 23 Herbicides. Meded.Fac.Landbouwkd.Rijksuniv.Gent 52:  1195-1206. 

EcoReference No.: 70179 
Chemical of Concern: 
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ENDPOINT,NO CONTROL(GYP). 

103. Hardcastle, W. S. (1976). Chemical Control of Wild Allium Species.  Agron.J. 68: 144-145. 

EcoReference No.: 43606 
Chemical of Concern: 24DXY,GYP; Habitat: T; Effect Codes:  POP,PHY,MOR; Rejection Code: 
NO ENDPOINT,NO CONTROL(GYP). 

104. Harkess, R. D. and Hope, R. A. (1974). The Control of Yorkshire Fog (Holcus lanatus L.) in Timothy 
Swards.  Proc.Br.Weed Control Conf. 12: 733-736. 

EcoReference No.: 40993 



Chemical of Concern: GYP,LNR;  Habitat: T; Effect Codes: GRO,PHY,MOR; Rejection Code: NO 
ENDPOINT,NO CONTROL(GYP,LNR). 

105. Harrington, T. B., Minogue, P. J., Lauer, D. K., and Ezell, A. W. (1998 ). Two-Year Development of 
Southern Pine Seedlings and Associated Vegetation Following Spray-and-Burn Site Preparation with 
Imazapyr Alone or in Mixture with Other Herbicides.  New For. 15: 89-106. 

EcoReference No.: 67263 
Chemical of Concern: IZP,GYP,TPR; Habitat: T; Effect Codes: POP; Rejection Code: NO 
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ENDPOINT,NO CONTROL(GYP). 

108. Hartman, W. A. and Martin, D. B. (1985). Effects of Four Agricultural Pesticides on Daphnia pulex, 
Lemna minor, and Potamogeton pectinatus. Bull.Environ.Contam.Toxicol. 35: 646-651. 

EcoReference No.: 11433 
Chemical of Concern: ACR,ATZ,CBF,GYP;  Habitat: A;  Effect Codes:  MOR,GRO; Rejection Code: 
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Codes: POP; Rejection Code: NO ENDPOINT,CONTROL,TARGET(MTL,GYP). 

111. Hedley, M. E., Preston, A. F., Cross, D. J., and Butcher, J. A. (1979). Screening of Selected 
Agricultural and Industrial Chemicals as Wood Preservatives.  Int.Biodeterior.Bull. 15: 9-18. 

EcoReference No.: 80749 
Chemical of Concern: 
TCMTB,BMY,DINO,PZM,MTZ,AMTR,BS,TCMTB,PNB,GYP,TZL,TBA,ACR,FRM,PTBNa,CBX, 
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ENDPOINT,NO CONTROL(GYP). 
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Chemical of Concern: GYP; Habitat: T; Effect Codes: PHY,REP; Rejection Code: NO 
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EcoReference No.: 82175 
Chemical of Concern: SXD,EMSF,CPR,GYPI,GFS,AZX,VCZ;  Habitat: T; Effect Codes: 
GRO,POP; Rejection Code: NO ENDPOINT(SXD,GYPI,GFS). 
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Chemical of Concern: TBZ,GYP,CYP,BMY,CTN,Cu,Maneb,PCZ,HXZ,LNR;  Habitat: T; Effect 
Codes: POP; Rejection Code: NO ENDPOINT(HXZ,GYP,CYP,TARGET-CTN,Cu,PCZ,Maneb). 
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Chemical of Concern: 24DXY,GYP,DMB;  Habitat: T; Effect Codes:  POP; Rejection Code: NO 
CONTROL,NO ENDPOINT(24DXY,GYP,DMB). 
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Code:  NO ENDPOINT,NO CONTROL(TARGET-HXZ,IZP,GYP). 

154. Larson, R. L., Hill, A. L., Fenwick, A., Kniss, A. R., Hanson, L. E., and Miller, S. D. (2006). Influence 
of Glyphosate on Rhizoctonia and Fusarium Root Rot in Sugar Beet.   Pest Manag.Sci. 62: 1182-1192. 

EcoReference No.: 97121 
Chemical of Concern: GYP; Habitat: T; Effect Codes: POP,REP,GRO; Rejection Code: NO 
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ENDPOINT,NO CONTROL(GYP). 

174. Marrs, R. H., Williams, C. T., Frost, A. J., and Plant, R. A. (1989). Assessment of the Effects of 
Herbicide Spray Drift on a Range of Plant Species of Conservation Interest.  Environ.Pollut. 59: 71-86. 

EcoReference No.: 81776 
Chemical of Concern: MCPA,GYP,MTSM,CSF,ASM,MCPP1,ATZ;  Habitat: T; Effect Codes: 
GRO,MOR; Rejection Code:  NO CONTROL(ALL CHEMS,TARGET-MCPP1,GYP),NO 
COC(ATZ). 

175. Martin, R. A. and Edgington, L. V. (1981). Comparative Systemic Translocation of Several 
Xenobiotics and Sucrose. Pestici.Biochem.Physiol. 16: 87-96. 

EcoReference No.: 94119 
Chemical of Concern: CBD,FRM,OML,24D,GYP; Habitat: T; Effect Codes: ACC; Rejection Code: 
NO ENDPOINT(FRM,24D,TARGET-GYP). 

176. Mayer, F. L. Jr. and Ellersieck, M. R. (1986). Manual of Acute Toxicity: Interpretation and Data Base 
for 410 Chemicals and 66 Species of Freshwater Animals.  Resour.Publ.No.160, U.S.Dep.Interior, 
Fish Wildl.Serv., Washington, DC 505 p. (USGS Data File). 

EcoReference No.: 6797 
Chemical of Concern: 
EDT,RSM,SZ,24DXY,ACP,ACR,ADC,ATM,ATN,ATZ,AZ,BS,CaPS,Captan,CBF,CBL,CMPH,CQT 
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Rejection Code: OK TARGET(ATZ,DMB),OK(BYP,PAQT,PCL),NO ENDPOINT,NO 
CONTROL(GYP,24DXY). 
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EVAL CODED(IZP),NO MIXTURE(EDT),OK(Cu),NO ENDPOINT(GYP). 
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Chemical of Concern: GYP; Habitat: A;  Effect Codes:  GRO,PHY,MOR; Rejection Code: NO 
ENDPOINT(GYP). 
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EcoReference No.: 97422 
Chemical of Concern: GYP; Habitat: T; Effect Codes: POP,GRO; Rejection Code: NO 
CONTROL(GYP). 
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EcoReference No.: 71612 
Chemical of Concern: ATZ,DBN,24DXY,GYP;  Habitat: A; Effect Codes:  CEL; Rejection Code: 
NO ENDPOINT(ALL CHEMS). 
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EcoReference No.: 43504 
Chemical of Concern: SZ,BMC,CBL,DU,Captan,MLN,TFN,GYP,DCPA,BMY,MANEB;  Habitat: T; 
Effect Codes: BCM; Rejection Code:  NO ENDPOINT,CONTROL(ALL CHEMS). 
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EcoReference No.: 97106 
Chemical of Concern: GYP; Habitat: A;  Effect Codes:  ACC; Rejection Code:  NO ENDPOINT,NO 
CONTROL(GYP). 
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EcoReference No.: 97526 
Chemical of Concern: GYPI;  Habitat: A; Effect Codes:  BCM,GRO,PHY; Rejection Code: NO 
ENDPOINT(GYPI). 
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EcoReference No.: 93273 
Chemical of Concern: ACP,DMT,GYP,HXZ,TPR; Habitat: T; Effect Codes:  GRO,POP; Rejection 
Code:  NO ENDPOINT(GYP,HXZ,ACP,DMT). 
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EcoReference No.: 97067 
Chemical of Concern: GYPI,TPR;  Habitat: T; Effect Codes:  POP; Rejection Code: NO 
CONC(GYPI). 

227. Putnam, A. R. (1976). Fate of Glyphosate in Deciduous Fruit Trees. Weed Sci. 24: 425-430. 

EcoReference No.: 43381 
Chemical of Concern: GYP; Habitat: T; 
ENDPOINT,NO CONTROL(GYP). 

 Effect Codes:  PHY,MOR,POP,GRO; Rejection Code: NO 
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EcoReference No.: 41472 
Chemical of Concern: 24DXY,GYP,TPR; Habitat: T; Effect Codes: PHY; Rejection Code: NO 
ENDPOINT,NO CONTROL(GYP,24DXY). 

229. Radosevich, S. R., Roncoroni, E. J., Conard, S. G., and McHenry, W. B. (1980). Seasonal Tolerance of 
Six Coniferous Species to Eight Foliage-Active Herbicides. For.Sci. 26: 3-9. 

EcoReference No.: 43251 
Chemical of Concern: 24DXY,GYP,TPR,DPP1,ASM;   Habitat: T; Effect Codes: PHY,MOR,GRO; 
Rejection Code: OK(TPR,ASM),OK TARGET(DPP1),NO ENDPOINT,NO 
CONTROL(GYP,24DXY). 
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EcoReference No.: 41842 
Chemical of Concern: GYP,NPP,ACR,BT;  Habitat: T; Effect Codes: MOR,PHY; Rejection Code: 
NO ENDPOINT,NO CONTROL(GYP). 
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Aquat.Bot. 66: 141-152. 

EcoReference No.: 61925 
Chemical of Concern: SZ,ATZ,GYP; Habitat: A; Effect Codes:  POP,BCM; Rejection Code: LITE 
EVAL CODED(ATZ,SZ),NO ENDPOINT(GYP). 
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EcoReference No.: 14164 
Chemical of Concern: 24DXY,GYP; Habitat: A; Effect Codes:  POP,MOR; Rejection Code: NO 



ENDPOINT(GYP,24DXY). 

233. Rank, J., Jensen, A. G., Skov, B., Pedersen, L. H., and Jensen, K. (1993). Genotoxicity Testing of the 
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EcoReference No.: 97682 
Chemical of Concern: GYPI;  Habitat: T; Effect Codes:  CEL; Rejection Code: NO 
ENDPOINT(GYPI). 
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Agroecosystems.  Biol.Fertil.Soils 19: 317-321. 

EcoReference No.: 74727 
Chemical of Concern: CBF,GYP; Habitat: T; Effect Codes:  POP; Rejection Code:  NO ENDPOINT. 
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EcoReference No.: 97692 
Chemical of Concern: TDF,GYP; Habitat: T; Effect Codes: PHY,GRO; Rejection Code: NO 
COC(GYP),OK(TDF). 
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EcoReference No.: 97680 
Chemical of Concern: GYP; Habitat: A;  Effect Codes:  BCM; Rejection Code: NO 
ENDPOINT(GYP). 
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EcoReference No.: 70943 
Chemical of Concern: GYP,SZ,PAQT;  Habitat: T; Effect Codes: POP; Rejection Code: LITE 
EVAL CODED(SZ),NO SPECIES(GYP). 
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EcoReference No.: 6617 
Chemical of Concern: GYP,MBZ,DMM; Habitat: A;  Effect Codes:  POP,BCM,PHY; Rejection 
Code:  NO ENDPOINT,NO CONTROL(GYP). 
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EcoReference No.: 96884 
Chemical of Concern: CPY,GYP; Habitat: T; Effect Codes: POP,PHY; Rejection Code: NO 
COC(GYP),TARGET(CPY). 
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EcoReference No.: 43235 
Chemical of Concern: GYP; Habitat: T; Effect Codes: MOR,GRO,PHY; Rejection Code: NO 
ENDPOINT,NO CONTROL(GYP). 
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EcoReference No.: 60978 
Chemical of Concern: 24DXY,GYP,HXZ,IZP,MSFM,SMM,TPR;  Habitat: A; Effect Codes: 
GRO,MOR; Rejection Code:  NO CONTROL(ALL CHEMS),TARGET(SMM). 
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EcoReference No.: 70083 
Chemical of Concern: 
FMP,PPG,AMZ,AND,MOM,PRT,MTAS,DZ,PRN,PPHD,ES,PAQT,ACR,DOD,CYX,TFN,OXF,PH 
MD,LNR,PNB,PZM,FSF,FRM,GYP;  Habitat: T; Effect Codes:  BEH,PHY; Rejection Code: NO 
COC(CTN),NO ENDPOINT(ALL CHEMS),TARGET(MTAS). 
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EcoReference No.: 14789 
Chemical of Concern: GYPI;  Habitat: A; Effect Codes:  ACC,POP; Rejection Code: NO 
ENDPOINT(GYPI). 
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Glyphosate.  Can.J.Plant Sci. 56: 211-214. 

EcoReference No.: 43128 
Chemical of Concern: 24DXY,GYP; Habitat: T; Effect Codes:  GRO,POP,PHY; Rejection Code: 
NO ENDPOINT,NO CONTROL(GYP). 
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EcoReference No.: 72812 
Chemical of Concern: GYP; Habitat: T; Effect Codes:  BCM,POP; Rejection Code: NO 
ENDPOINT(GYP). 
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Induced Habitat Changes on Clearcuts. J.Wildl.Manag. 53: 64-71. 

EcoReference No.: 96940 
Chemical of Concern: GYPI;  Habitat: T; Effect Codes:  POP; Rejection Code: NO 
ENDPOINT,TARGET(GYPI). 
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Ph.D.Thesis, Texas Tech Univ.TX. 

EcoReference No.: 93607 



Chemical of Concern: LCYT,TFN,LCF,GYP,IZT,24D,QZF,ATZ,CRM,TBO,MTL,CZE,PDM,TFN; 
Habitat: T; Effect Codes: MOR,REP,POP; Rejection Code: OK(ATZ),NO 
MIXTURE(GYP,24D,LCF,MTL). 
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EcoReference No.: 74836 
Chemical of Concern: CBF,PYT,MTM,ACP,CPY,DEM,MLN,CBL,FNV,PAQT,GYP,SMM,EFV;  
Habitat: T; Effect Codes: PHY; Rejection Code:  NO ENDPOINT(ALL CHEMS). 
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EcoReference No.: 97321 
Chemical of Concern: GYP; Habitat: T; Effect Codes: POP,GRO; Rejection Code: NO 
ENDPOINT(GYP). 
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EcoReference No.: 43097 
Chemical of Concern: GYP; Habitat: T; Effect Codes: GRO; Rejection Code:  NO ENDPOINT,NO 
CONTROL(GYP). 
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EcoReference No.: 9609 
Chemical of Concern: GYP; Habitat: A;  Effect Codes:  POP; Rejection Code: NO 
ENDPOINT(GYP). 
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(Lolium multiflorum) and Red Clover (Trifolium pratense).  Weed Sci. 26: 32-36. 

EcoReference No.: 41700 
Chemical of Concern: GYP; Habitat: T; Effect Codes: GRO,PHY; Rejection Code: NO 
ENDPOINT,NO CONTROL(GYP). 
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EcoReference No.: 12591 
Chemical of Concern: GYP,TPR;  Habitat: A; Effect Codes: MOR,PHY; Rejection Code: NO 
CONTROL(GYP). 
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EcoReference No.: 43936 
Chemical of Concern: GYP; Habitat: T; Effect Codes: PHY; Rejection Code:  NO ENDPOINT,NO 
CONTROL(GYP). 

255. Sharon, A., Amsellem, Z., and Gressel, J. (1992). Glyphosphate Suppression of an Elicited Defense 



Response: Increased Susceptibility of Cassia obtusifolia to a Mycoherbicide. Plant Physiol. 98: 654-
659. 

EcoReference No.: 97099 
Chemical of Concern: GYP; Habitat: T; Effect Codes: POP,GRO,BCM; Rejection Code: NO 
ENDPOINT(GYP). 
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with Glyphosate and Terbacil.  Weed Sci. 28: 565-568. 

EcoReference No.: 44038 
Chemical of Concern: GYP,TRB;  Habitat: T; Effect Codes:  MOR; Rejection Code: NO 
ENDPOINT,NO CONTROL(GYP). 
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EcoReference No.: 96885 
Chemical of Concern: CaCl2,GYP; Habitat: T; Effect Codes: GRO; Rejection Code: NO 
ENDPOINT,NO CONTROL(TARGET-GYP). 

258. Siltanen, H. and Rosenberg, C. (1977). Residue Analyses of the Official Testing of Pesticides, 1976.  
In: Publs.of the State Inst.of Agric.Chem., Helsinki, Finland, State Inst.of Agric.Chem. 12: 68 p. 

EcoReference No.: 94464 
Chemical of Concern: 
SZ,PCH,PMT,PHMD,MBZ,MTZ,MCPA,LNR,GYP,EPTC,EFS,DFQ,DPP1,CZE,CPP,BMN,TYF,TF 
R,CBF,IFP,Naled,BMY,CBD,CU,EPH,DCNA,DINO,TZL,ILL,MZB,Maneb,MTM,TBA,TPM,CQTC;  
Habitat: T; Effect Codes: ACC; Rejection Code:  NO ENDPOINT,NO CONTROL(ALL 
CHEMS),TARGET(LNR,GYP,EPTC). 
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EcoReference No.: 16836 
Chemical of Concern: GYP; Habitat: A;  Effect Codes:  POP; Rejection Code: NO 
ENDPOINT(GYP). 

260. Singh, A. K., Sailaja, M. V., and Singh, H. N. (1989). A Class of Glyphosate-Selected Mutants of the 
Cyanobacterium Nostoc muscorum Showing Loss of Ammonium Transport Activity (Amt-), 
Heterocyst Formation (Het-) and Nitrogenase Activity (Nif-).  FEMS Microbiol.Lett. 60: 187-192. 

EcoReference No.: 96958 
Chemical of Concern: GYP; Habitat: A;  Effect Codes:  POP,PHY,CEL; Rejection Code: NO 
ENDPOINT(GYP). 

261. Singh, S. P. and Yadav, N. K.  (1978). Toxicity of Some Herbicides to Major Carp Fingerlings. Indian 
J.Ecol. 5: 141-147. 

EcoReference No.: 5636 
Chemical of Concern: 24DXY,DU,GYP,SZ,PAQT,CuS; Habitat: A;  Effect Codes: MOR; Rejection 
Code:  LITE EVAL CODED(SZ,CuS),NO ENDPOINT,NO CONTROL(24DXY),NO 
CONTROL(GYP). 



262. Siriworakul, M. and Benyasut, P. (1992). Control and Utilization of Cattail (Typha latifolia L.).  
Manuscript, Weed Control and Research Branch, R.Irrig.Dep.Pakret Nonthaburi 11120, Thailand 13 
p. 

EcoReference No.: 13377 
Chemical of Concern: GYP,IZP; Habitat: A; Effect Codes:  POP; Rejection Code: NO 
ENDPOINT(GYP,IZP). 

263. Smith, B. E., Shilling, D. G., Haller, W. T., and MacDonald, G. E. (1993). Factors Influencing the 
Efficacy of Glyphosate on Torpedograss (Panicum repens L.). J.Aquat.Plant Manage. 31: 199-202. 

EcoReference No.: 13803 
Chemical of Concern: GYP; Habitat: A;  Effect Codes:  POP; Rejection Code: NO 
ENDPOINT(GYP). 

264. Solberg, K. L. (1989). Chemical Treatment of Monodominant Cattail Stands in Semipermanent 
Wetlands: Duck, Invertebrate, and Vegetation Response.  M.S.Thesis, South Dakota State University, 
Brookings, SD 105 p. 

EcoReference No.: 6654 
Chemical of Concern: GYP; Habitat: A;  Effect Codes:  POP; Rejection Code: NO 
ENDPOINT(GYP). 
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and Waterfowl in South Dakota Wetlands.  Wildl.Soc.Bull. 21: 299-307. 

EcoReference No.: 96964 
Chemical of Concern: GYPI;  Habitat: AT; Effect Codes: REP,POP; Rejection Code: NO 
CONTROL(GYPI). 

266. Speese III, J. (1997). Foliar Sprays to Control Spider Mites on Soybeans, 1996.  Arthropod 
Manag.Tests 22: 316 (129F). 

EcoReference No.: 96769 
Chemical of Concern: DMT,BFT,LCYT,CPY,GYP; Habitat: T; Effect Codes: POP; Rejection Code: 
TARGET(BFT),NO COC(GYP). 

267. Springett, J. A. and Gray, R. A. J. (1992). Effect of Repeated Low Doses of Biocides on the 
Earthworm Aporrectodea caliginosa in Laboratory Culture. Soil Biol.Biochem. 24: 1739-1744. 

EcoReference No.: 87461 
Chemical of Concern: Captan,AZ,GYP; Habitat: T; Effect Codes:  GRO,MOR; Rejection Code: 
LITE EVAL CODED(AZ,Captan),NO ENDPOINT(GYP). 

268. Stahlman, P. W. and Phillips, W. M. (1979). Inhibition of Glyphosate Phytotoxicity. Weed Sci. 27: 
575-577. 

EcoReference No.: 29010 
Chemical of Concern: SZ,ATZ,GYP; Habitat: T; Rejection Code: NO MIXTURE(ALL CHEMs 
except GYP,TARGET-ATZ,SZ,GYP). 

269. Sullivan, T. P. and Sullivan, D. S. (1979). The Effects of Glyphosate Herbicide on Food Preference 
and Consumption in Black-Tailed Deer. Can.J.Zool. 57: 1406-1412. 

EcoReference No.: 35484 
Chemical of Concern: GYP; Habitat: T; Rejection Code:  NO ENDPOINT(GYP). 
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Herbicide Application in a 20-Year-Old Conifer Plantation.  J.Appl.Ecol. 19: 95-106. 

EcoReference No.: 35483 
Chemical of Concern: GYPI;  Habitat: T; Effect Codes:  BEH,TOP; Rejection Code: NO 
ENDPOINT(GYPI). 

271. Sun, F. (1987). Evaluating Acute Toxicity of Pesticides to Aquatic Organisms: Carp, Mosquito Fish 
and Daphnids. Plant Prot.Bull.(Chih Wu Pao Hu Hsueh Hui Hui K'an) 29: 385-396 (CHI) (ENG 
ABS). 

EcoReference No.: 13451 
Chemical of Concern: 
BT,CBF,EP,GYP,PSM,TBC,CYP,DM,FPP,FVL,PMR,TMT,24DXY,ATN,FNF,PAQT,MZB,Maneb,B 
TC,TBC,FNV,Zn;  Habitat: A; Effect Codes:  MOR; Rejection Code: NO 
FOREIGN(BT,CBF,EP,GYP,PSM,TBC,CYP,DM,FPP,FVL,PMR,TMT,24DXY,ATN,FNF,PAQT,M 
ZB,Maneb,BTC,TBC,FNV,Zn),NO CONTROL(PSM). 
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on the Liver Pathomorphology of Clinically Healthy Carp (Cyprinus carpio L.) and Carp Infected by 
Ichthyophthirius multifiliis.  Arch.Pol.Fish. 14: 169-182. 

EcoReference No.: 96880 
Chemical of Concern: GYP; Habitat: A;
COC(GYP). 

   Effect Codes:  BCM,GRO,CEL,BEH; Rejection Code: NO 

273. Szarek, J., Siwicki, A., Andrzejewska, A., Terech-Majewska, E., and Banaszkiewicz, T. (2000). 
Effects of the Herbicide Roundup on the Ultrastructural Pattern of Hepatocytes in Carp (Cyprinus 
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EcoReference No.: 56640 
Chemical of Concern: GYP; Habitat: A;  Effect Codes:  CEL; Rejection Code: NO 
ENDPOINT(GYP). 

274. Takahashi, M. (2007). Oviposition Site Selection:  Pesticide Avoidance by Gray Treefrogs.  
Environ.Toxicol.Chem. 26: 1476-1480. 

EcoReference No.: 97685 
Chemical of Concern: GYPI;  Habitat: T; Effect Codes: MOR,REP,BEH; Rejection Code: NO 
ENDPOINT(GYPI). 
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EcoReference No.: 89206 
Chemical of Concern: 
AND,HCCH,Captan,CHD,CTN,DDT,DBN,DCF,DLD,ES,EN,Folpet,HPT,MXC,PCP,ACF,ACFM,DF 
PM,FZFB,OXF,ACP,ANL,CPY,CPYM,DZ,DDVP,DMT,DS,ETN,FMP,FNT,FNTH,GYP,IFP,MLN, 
MTM,MDT,MP,PRN,PRT,PHSL,PSM,PIRM,PFF,TBO,TVP,TCM,TCF,CYF,CYH,CYP,DM,EFX,F 
NV,FYT,FVL,PMR,PYN,TFT,TLM,BDC,BMY,CBL,CBD,CBF,CPP,MCB,MOM,MLT,OML,PHM 
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Effect Codes :  GRO; Rejection Code: LITE EVAL CODED(CuCl),NO 
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Appendix H Data Table for Accepted ECOTOX Papers
The code list for ECOTOX can be found at: http://cfpub.epa.gov/ecotox/blackbox/help/codelist.pdf
Chemical Name Genus Species Common Name Effect Group Effect Meas Endpt1 Endpt2 Dur Preferred Dur Unit Preferred Conc Value1 Preferred Conc Value2 Preferred Conc Units Preferred % Purity Ref #
Glyphosate Daphnia pulex Water flea ACC ACC RSDE BCFD 4 d 9.5 mg/L 95 80969
Glyphosate isopropylamine salt Glycine max Soybean ACC ACC GACC LOAEL 2 d 0.84 ae kg/ha 100 97143
Glyphosate isopropylamine salt Glycine max Soybean ACC ACC GACC LOAEL 2 d 0.84 ae kg/ha 100 97143
Glyphosate NR Carabidae Ground beetle family BEH AVO CHEM NOAEL 28 d 1.57 ai kg/ha 100 70406
Glyphosate Oncorhynchus mykiss Rainbow trout,donaldson trout BEH AVO CHEM LOEC 4.17E-02 d 54 mg/L 100 3593
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout BEH AVO CHEM LOAEL NOAEL 2.08E-02 d 10 1 mg/L 100 89625
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout BEH AVO CHEM LOEC 4.17E-02 d 150 mg/L 100 3593
Glyphosate isopropylamine salt Rana clamitans Green frog BEH AVO STIM NOAEL d 9.27 TO 18.0 ae mg/L 100 75187
Glyphosate isopropylamine salt Rana pipiens Leopard frog BEH AVO STIM NOAEL d 9.27 TO 18.0 ae mg/L 100 75187
Glyphosate isopropylamine salt Rana clamitans Green frog BEH AVO STIM NOAEL d 8.08 TO 14.1 ae mg/L 100 75187
Glyphosate isopropylamine salt Rana pipiens Leopard frog BEH AVO STIM NOAEL d 8.08 TO 14.1 ae mg/L 100 75187
Glyphosate isopropylamine salt Tetrahymena pyriformis Ciliate BEH AVO STIM EC50 4.17E-02 d 0.26784 mg/L 0.96 60864
Glyphosate Aspergillus parasiticus Fungus BCM BCM AVER LOAEL 7 d 50 ppm 100 75785
Glyphosate Aspergillus parasiticus Fungus BCM BCM VHAC LOAEL NOAEL 7 d 100 50 ppm 100 75785
Glyphosate Chlorella vulgaris Green algae BCM BCM FLRS IC50 3.47E-03 d 53 mM 100 52533
Glyphosate Lemna gibba Inflated duckweed BCM BCM WTCO LOAEL 2 d 0.1 AI mM 79 97549
Glyphosate Myriophyllum sibiricum Water milfoil BCM BCM CHLA LOAEL 14 d 2.99 mg/L 100 74985
Glyphosate NR Plantae Plant kingdom BCM BCM PRCO NOAEL ~4015 d 1.65 ae kg/ha 100 97163
Glyphosate Oncorhynchus mykiss Rainbow trout,donaldson trout BCM BCM VITE NOAEL 7 d 0.11 mg/L 100 80643
Glyphosate Pseudokirchneriella subcapitata Green algae BCM BCM CHLO IC50 3.5 TO 4.0 d 26.2737 mg/L 99.9 3405
Glyphosate Pseudokirchneriella subcapitata Green algae BCM BCM CHLO IC50 3.5 TO 4.0 d 7.7922 mg/L 99.9 3405
Glyphosate Rattus norvegicus Norway rat BCM BCM CHOL NOAEL 14 d 300 mg/kg bdwt 100 93402
Glyphosate Rattus norvegicus Norway rat BCM BCM TBAR LOAEL 21 d 1 % w/v 100 97708
Glyphosate Rattus norvegicus Norway rat BCM BCM TBAR LOAEL 21 d 1 % w/v 100 97708
Glyphosate Scenedesmus quadricauda Green algae BCM BCM CHLA NOAEL LOAEL NA stg 0.0712 0.712 mg/L 35.6 55720
Glyphosate isopropylamine salt Alternanthera philoxeroides Alligator-weed BCM BCM NCON LOAEL 35 d 8.4 ml 100 97712
Glyphosate isopropylamine salt Glycine max Soybean BCM BCM CARB LOAEL 2 d 0.84 ae kg/ha 100 97143
Glyphosate isopropylamine salt Glycine max Soybean BCM BCM CARB LOAEL 2 d 0.84 ae kg/ha 100 97143
Glyphosate isopropylamine salt Milax rusticus Slug BCM BCM WTCO LOAEL 6 d 72 ppm 48 87865
Glyphosate isopropylamine salt Milax sowerbyi Slug BCM BCM WTCO LOAEL 6 d 72 ppm 48 87865
Glyphosate isopropylamine salt Myriophyllum sibiricum Water milfoil BCM BCM CHLA LOAEL 14 d 2.99 mg/L 100 74985
Glyphosate isopropylamine salt Myriophyllum sibiricum Water milfoil BCM BCM CHLA LOAEL 14 d 2.99 mg/L 100 74985
Glyphosate isopropylamine salt Phaseolus vulgaris Bean BCM BCM LIGN LOAEL 3 d 100 ug 100 97139
Glyphosate isopropylamine salt Phaseolus vulgaris Bean BCM BCM LIGN NOAEL 3 d 50 ug 100 97139
Glyphosate isopropylamine salt Phaseolus vulgaris Bean BCM BCM LIGN NOAEL 3 d 50 ug 100 97139
Glyphosate isopropylamine salt Phaseolus vulgaris Bean BCM BCM LIGN NOAEL 1 d 50 ug 100 97139
Glyphosate isopropylamine salt Phaseolus vulgaris Bean BCM BCM LIGN NOAEL 3 d 50 ug 100 97139
Glyphosate isopropylamine salt Phaseolus vulgaris Bean BCM BCM LIGN NOAEL 1 d 50 ug 100 97139
Glyphosate isopropylamine salt Rattus norvegicus Norway rat BCM BCM PHST NOAEL 14 d 500 mg/kg bdwt 100 72915
Glyphosate isopropylamine salt Rattus norvegicus Norway rat BCM BCM CREA NOAEL 35 d 560 ppm 100 97709
Glyphosate isopropylamine salt Rattus norvegicus Norway rat BCM BCM CREA NOAEL 35 d 560 ppm 100 97709
Glyphosate isopropylamine salt Rattus norvegicus Norway rat BCM BCM CREA NOAEL 91 d 560 ppm 100 97709
Glyphosate isopropylamine salt Rattus norvegicus Norway rat BCM BCM CREA NOAEL 91 d 560 ppm 100 97709
Glyphosate Daphnia magna Water flea BEH BEH ACTV NOAEL LOAEL 1 d 4.8 7.2 mg/L 48 57007
Glyphosate Daphnia magna Water flea BEH BEH ACTV LOAEL 1 d 2.4 mg/L 48 57007
Glyphosate isopropylamine salt Aceria tosichella Wheat Curl Aphid BEH BEH POST NOAEL 15 d 627.7 ai g/ha 100 97330
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid BEH BEH MOTL NOEC ~2.54166666666667E-03 d 5000 mg/L 100 95885
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid BEH BEH SWIM NOEC LOEC ~2.54166666666667E-03 d 2500 5000 mg/L 100 95885
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid BEH BEH SWIM NOEC ~2.54166666666667E-03 d 5000 mg/L 100 95885
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid BEH BEH MOTL NOEC ~2.89583333333333E-03 d 5000 mg/L 100 95885
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid BEH BEH SWIM NOEC LOEC ~2.89583333333333E-03 d 2500 5000 mg/L 100 95885
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid BEH BEH SWIM NOEC ~2.89583333333333E-03 d 5000 mg/L 100 95885
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid BEH BEH MOTL NOEC ~3.24305555555556E-03 d 5000 mg/L 100 95885
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid BEH BEH SWIM NOEC ~3.24305555555556E-03 d 5000 mg/L 100 95885
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid BEH BEH SWIM NOEC ~3.24305555555556E-03 d 5000 mg/L 100 95885
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid BEH BEH MOTL NOEC LOEC 7 d 0.1 0.2 mg/L 100 95885
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid BEH BEH SWIM NOEC 7 d 0.2 mg/L 100 95885
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid BEH BEH SWIM NOEC LOEC 7 d 0.05 0.1 mg/L 100 95885
Glyphosate isopropylamine salt NR Ascomycota Fungi phylum BEH BEH GBHV NOAEL LOAEL 10 d 100 1000 ppm 100 70527
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout BEH BEH GBHV LOEC 1 d 37.5 mg/L 100 3593
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout BEH BEH GBHV LOEC 1 d 13.5 mg/L 100 3593
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout BEH BEH STPY NOAEL 60 d 45.75 AI ug/L 100 97714
Glyphosate isopropylamine salt Trachemys scripta Red-eared Slider BEH BEH RRSP NOAEL 94 TO 97 d 12394 ppm 100 97711
Glyphosate Rattus norvegicus Norway rat CEL CEL FOCI LOAEL 42 d 500 ppm 100 75839
Glyphosate Rattus norvegicus Norway rat CEL CEL OGNL NOAEL 14 d 300 mg/kg bdwt 100 93402
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid CEL CEL CCHG NOEC ~2.54166666666667E-03 d 5000 mg/L 100 95885
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid CEL CEL CCHG NOEC ~2.89583333333333E-03 d 5000 mg/L 100 95885
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid CEL CEL CCHG NOEC ~3.24305555555556E-03 d 5000 mg/L 100 95885
Glyphosate isopropylamine salt Euglena gracilis Flagellate euglenoid CEL CEL CCHG NOEC LOEC 7 d 0.1 0.2 mg/L 100 95885
Glyphosate isopropylamine salt Mus musculus House mouse CEL CEL PCRC NOAEL 2 d 200 mg/kg 100 74478
Glyphosate Myriophyllum spicatum Eurasian watermilfoil GRO DVP GDVP EC50 5 d 1.6 mg/L 100 13730
Glyphosate Rana clamitans Green frog GRO DVP MMPH NOAEL 166 d 1.8 ae mg/L 100 96918
Glyphosate Scenedesmus quadricauda Green algae GRO DVP GRRT NOAEL LOAEL NA stg 0.0712 0.712 mg/L 35.6 55720
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle GRO DVP PUPA NOAEL 122 d 7 AI g/eu 100 97551



Chemical Name Genus Species Common Name Effect Group Effect Meas Endpt1 Endpt2 Dur Preferred Dur Unit Preferred Conc Value1 Preferred Conc Value2 Preferred Conc Units Preferred % Purity Ref #
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle GRO DVP PUPA NOAEL 115 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle GRO DVP PUPA NOAEL 100 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle GRO DVP PUPA NOAEL 100 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Galerucella calmariensis Leaf Beetle GRO DVP EMRG NOAEL 12.14 d 4 % 100 97137
Glyphosate isopropylamine salt Glycine max Soybean GRO DVP EMRG NOAEL ~128 d 0.84 ae kg/ha 100 97329
Glyphosate isopropylamine salt Glycine max Soybean GRO DVP EMRG NOAEL 124 d 0.84 ae kg/ha 100 97329
Glyphosate isopropylamine salt Myriophyllum spicatum Eurasian watermilfoil GRO DVP DVLP NOAEL LOAEL 5 d 1 2.5 mg/L 100 95760
Glyphosate isopropylamine salt Neochetina eichhornae Weevil GRO DVP FORM NOAEL 7 d 1.48 AI mg/kg 100 14709
Glyphosate isopropylamine salt Neochetina bruchi Water hyacinth weevil GRO DVP FORM NOAEL 7 d 1.48 AI mg/kg 100 14709
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse GRO DVP STGE NOAEL 336 d 2.2 AI kg/ha 100 39005
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse GRO DVP STGE NOAEL 336 d 2.2 AI kg/ha 100 39005
Glyphosate isopropylamine salt Pseudacris triseriata Western chorus frog GRO DVP STGE NOAEL 14 d 0.0000075 % 0.75 61464
Glyphosate isopropylamine salt Rana cascadae Cascades Frog GRO DVP MMPH LOAEL ~27 d 0.96 mg/L 50.2 96423
Glyphosate isopropylamine salt Rana blairi Plains leopard frog GRO DVP STGE NOAEL 14 d 0.0000075 % 0.75 61464
Glyphosate isopropylamine salt Rana clamitans Green frog GRO DVP MMPH LOAEL 166 d 0.6 ae mg/L 100 96918
Glyphosate isopropylamine salt Rana clamitans Green frog GRO DVP MMPH LOAEL 166 d 0.6 ae mg/L 100 96918
Glyphosate isopropylamine salt Rattus norvegicus Norway rat GRO DVP DVLP LOAEL 16 d 500 ppm 100 97707
Glyphosate isopropylamine salt Simocephalus vetulus Water flea GRO DVP DVLP NOAEL na ge 1.5 ae mg/L 100 72794
Glyphosate isopropylamine salt Tetranychus urticae Two-spotted spider mite GRO DVP STGE NOAEL 4 d 12 l/ha 100 96868
Glyphosate Gambusia yucatana Yucatan Gambusia BCM ENZ ACHE EC50 4 d 111 mg/L 74 80447
Glyphosate Rattus norvegicus Norway rat BCM ENZ CTLS LOAEL 14 d 300 mg/kg bdwt 100 93402
Glyphosate Rattus norvegicus Norway rat BCM ENZ SODA NOAEL 21 d 1 % w/v 100 97708
Glyphosate Rattus norvegicus Norway rat BCM ENZ SODA NOAEL 21 d 1 % w/v 100 97708
Glyphosate Rattus norvegicus Norway rat BCM ENZ ICDH LOAEL 21 d 0.5 % w/v 100 97706
Glyphosate Rattus norvegicus Norway rat BCM ENZ MLDA NOAEL 21 d 1 % w/v 100 97706
Glyphosate Rattus norvegicus Norway rat BCM ENZ AATT LOAEL 75 d 4.87 mg/kg bdwt 100 78015
Glyphosate Tetrahymena pyriformis Ciliate BCM ENZ NSES IC50 0.03125 d 87.9 mg/L 100 97635
Glyphosate isopropylamine salt Clarias gariepinus Zambezi barbel BCM ENZ ASAT LOAEL 70 d 3.9 mg/L 100 97133
Glyphosate isopropylamine salt Fusarium sp. Fungi BCM ENZ BGMD NOAEL 5 d 0.84 ae kg/ha 100 95602
Glyphosate isopropylamine salt Pseudorasbora parva Motsuga, stone moroko BCM ENZ ATPA NOAEL 65 d 10.25 mg/L 41 97111
Glyphosate isopropylamine salt Rattus norvegicus Norway rat BCM ENZ NCCR LOAEL 14 d 500 mg/kg bdwt 100 72915
Glyphosate isopropylamine salt Rattus norvegicus Norway rat BCM ENZ ATAS NOAEL 35 d 560 ppm 100 97709
Glyphosate isopropylamine salt Rattus norvegicus Norway rat BCM ENZ ATAS NOAEL 35 d 560 ppm 100 97709
Glyphosate isopropylamine salt Rattus norvegicus Norway rat BCM ENZ ATAS LOAEL 91 d 56 ppm 100 97709
Glyphosate isopropylamine salt Rattus norvegicus Norway rat BCM ENZ ATAS LOAEL 91 d 56 ppm 100 97709
Glyphosate isopropylamine salt Tilapia nilotica Nile tilapia BCM ENZ ASAT NOAEL LOAEL 90 d 2.4 7.2 mg/L 48 96917
Glyphosate isopropylamine salt Tilapia nilotica Nile tilapia BCM ENZ ALPH NOAEL LOAEL 90 d 5 15 mg/L 100 96937
Glyphosate NR Carabidae Ground beetle family BEH FDB FCNS NOAEL 330 d 1.57 ai kg/ha 100 70406
Glyphosate Rattus norvegicus Norway rat BEH FDB WCON LOAEL 21 d 1 % w/v 100 97708
Glyphosate Rattus norvegicus Norway rat BEH FDB FCNS LOAEL 21 d 0.5 % w/v 100 97706
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle BEH FDB FDNG NOAEL 122 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle BEH FDB FDNG NOAEL 115 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle BEH FDB FDNG NOAEL 100 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout BEH FDB FDNG NOAEL 60 d 45.75 AI ug/L 100 97714
Glyphosate isopropylamine salt Philoscia muscorum Striped Woodlouse BEH FDB FCNS LOAEL 180 d 6 l/ha 36 48928
Glyphosate isopropylamine salt Rattus norvegicus Norway rat BEH FDB FCNS NOAEL 16 d 1000 mg/kg bdwt 100 97707
Glyphosate Brachionus calyciflorus Rotifer CEL GEN MITR LOAEL 3 d 0.82 mg/L 41 79406
Glyphosate Crassostrea gigas Pacific oyster CEL GEN GEXP LOAEL 15 d 2000 mg/L 100 81758
Glyphosate Crassostrea gigas Pacific oyster CEL GEN GEXP LOAEL 14 d 0.002 mg/L 100 97333
Glyphosate Rana clamitans Green frog CEL GEN MRNA NOAEL ~120 d 1.8 ae mg/L 100 96918
Glyphosate isopropylamine salt Crepis capillaris Smooth Hawksbeard CEL GEN CABR NOAEL 8.33E-02 d 0.5 % AI >90 97687
Glyphosate isopropylamine salt Drosophila melanogaster Fruit fly CEL GEN MUTA LOAEL >18 d 10000 ppm 100 40147
Glyphosate isopropylamine salt Mus musculus House mouse CEL GEN CABR NOAEL 5 d 972 ppm >90 97687
Glyphosate isopropylamine salt Rana clamitans Green frog CEL GEN MRNA NOAEL ~120 d 1.8 ae mg/L 100 96918
Glyphosate isopropylamine salt Rana clamitans Green frog CEL GEN MRNA NOAEL ~120 d 1.8 ae mg/L 100 96918
Glyphosate isopropylamine salt Tilapia rendalli Tilapia CEL GEN MNUC LOAEL 4 d 42 mg/kg 100 74478
Glyphosate isopropylamine salt Utterbackia imbecillis Paper pondshell CEL GEN DAMG NOAEL 1 d 5 mg/L 18 74236
AMPA Daucus carota Wild carrot GRO GRO WGHT NOAEL LOAEL 28 d 6.0625 12.125 ppm 97 55367
AMPA Glomus intraradices Mycorrhizal fungi GRO GRO LGTH IC50 14 d 4.074 ppm 97 55367
AMPA Glomus intraradices Mycorrhizal fungi GRO GRO GGRT IC50 14 d 4.2 ppm 100 55368
Glyphosate Aporrectodea calignosa Earthworm GRO GRO WGHT LOAEL 37 d 25 mg/kg d soil 100 40226
Glyphosate Arthrinium sphaerospermum Fungus GRO GRO RLGR NOAEL NR cd 200 ppm 100 97083
Glyphosate Arthrinium sphaerospermum Fungus GRO GRO RLGR NOAEL LOAEL NR cd 2 20 ppm 100 97083
Glyphosate Arthrinium sphaerospermum Fungus GRO GRO RLGR NOAEL NR cd 200 ppm 100 97083
Glyphosate Cladosporium cladosporoides Fungi GRO GRO RLGR NOAEL NR cd 200 ppm 100 97083
Glyphosate Cladosporium cladosporoides Fungi GRO GRO RLGR NOAEL LOAEL NR cd 2 20 ppm 100 97083
Glyphosate Cladosporium cladosporoides Fungi GRO GRO RLGR NOAEL LOAEL NR cd 20 200 ppm 100 97083
Glyphosate Clethrionomys gapperi Southern red-backed vole GRO GRO BMAS NOAEL 1825 d 2.14 ai kg/ha 100 96941
Glyphosate Clethrionomys gapperi Southern red-backed vole GRO GRO BMAS NOAEL 1825 d 2.14 ai kg/ha 100 96941
Glyphosate Datura stramonium Jimsonweed GRO GRO WGHT IC50 10 d 0.0000001 M 98 80291
Glyphosate Daucus carota Wild carrot GRO GRO WGHT LOAEL 28 d 0.124875 ppm 99.9 55367
Glyphosate Eichhornia crassipes Water-hyacinth GRO GRO DWGT LOAEL 21 d 1.5 ai kg/ha 100 97704
Glyphosate Eichhornia crassipes Water-hyacinth GRO GRO DWGT LOAEL 21 d 1.5 ai kg/ha 100 97704
Glyphosate Fusarium oxysporum Fungi GRO GRO RLGR NOAEL LOAEL NR cd 20 200 ppm 100 97083
Glyphosate Fusarium oxysporum Fungi GRO GRO RLGR NOAEL LOAEL NR cd 2 20 ppm 100 97083
Glyphosate Fusarium oxysporum Fungi GRO GRO RLGR NOAEL NR cd 200 ppm 100 97083
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Glyphosate Glomus intraradices Mycorrhizal fungi GRO GRO LGTH IC50 14 d 0.4995 ppm 99.9 55367
Glyphosate Glomus intraradices Mycorrhizal fungi GRO GRO GGRO IC50 14 d 0.5 ppm 100 55368
Glyphosate Mortierella alpina Fungus GRO GRO RLGR NOAEL LOAEL NR cd 20 200 ppm 100 97083
Glyphosate Mortierella alpina Fungus GRO GRO RLGR NOAEL LOAEL NR cd 2 20 ppm 100 97083
Glyphosate Mortierella alpina Fungus GRO GRO RLGR NOAEL LOAEL NR cd 2 20 ppm 100 97083
Glyphosate Mucor hiemalis Fungus GRO GRO RLGR NOAEL NR cd 200 ppm 100 97083
Glyphosate Mucor hiemalis Fungus GRO GRO RLGR NOAEL LOAEL NR cd 20 200 ppm 100 97083
Glyphosate Mucor hiemalis Fungus GRO GRO RLGR NOAEL NR cd 200 ppm 100 97083
Glyphosate Myriophyllum sibiricum Water milfoil GRO GRO LGTH LOAEL 14 d 2.99 mg/L 100 74985
Glyphosate Penicillium nigracans fungus GRO GRO RLGR NOAEL NR cd 200 ppm 100 97083
Glyphosate Penicillium nigracans fungus GRO GRO RLGR NOAEL LOAEL NR cd 2 20 ppm 100 97083
Glyphosate Penicillium nigracans fungus GRO GRO RLGR NOAEL NR cd 200 ppm 100 97083
Glyphosate Peromyscus maniculatus Deer mouse GRO GRO BMAS NOAEL 1825 d 2.14 ai kg/ha 100 96941
Glyphosate Peromyscus maniculatus Deer mouse GRO GRO BMAS NOAEL 1825 d 2.14 ai kg/ha 100 96941
Glyphosate Peromyscus maniculatus Deer mouse GRO GRO WGHT NOAEL d 1.1 TO 1.2 ai kg/ha 100 71474
Glyphosate Peromyscus maniculatus Deer mouse GRO GRO WGHT NOAEL d 1.1 TO 1.2 ai kg/ha 100 71474
Glyphosate Pimephales promelas Fathead minnow GRO GRO BMAS NOAEL 7 d 0.0098 mg/L >=98 94271
Glyphosate Rana clamitans Green frog GRO GRO LGTH NOAEL 166 d 1.8 ae mg/L 100 96918
Glyphosate Rattus norvegicus Norway rat GRO GRO GAIN LOAEL 21 d 1 % w/v 100 97708
Glyphosate Rattus norvegicus Norway rat GRO GRO GAIN NOAEL LOAEL 21 d 0.5 1 % w/v 100 97706
Glyphosate Trichoderma harzianum Fungus GRO GRO RLGR NOAEL NR cd 200 ppm 100 97083
Glyphosate Trichoderma harzianum Fungus GRO GRO RLGR NOAEL LOAEL NR cd 2 20 ppm 100 97083
Glyphosate Trichoderma harzianum Fungus GRO GRO RLGR NOAEL LOAEL NR cd 2 20 ppm 100 97083
Glyphosate isopropylamine salt Anas platyrhynchos Mallard duck GRO GRO WGHT NOAEL 15 d 100 mg/kg bdwt 100 97136
Glyphosate isopropylamine salt Bufo americanus American toad GRO GRO GAIN NOAEL LOAEL 16 d 1 2 AI mg/L 25.2 86767
Glyphosate isopropylamine salt Cenococcum geophilum Ectomycorrhizal fungi GRO GRO AREA LOAEL NOAEL 48 d 100 10 ppm 100 93391
Glyphosate isopropylamine salt Cenococcum graniforme Fungus GRO GRO WGHT NOAEL LOAEL 30 d 3.59 8.975 ppm 100 48089
Glyphosate isopropylamine salt Chlorella sorokiniana Green algae GRO GRO GRRT NOAEL 3 d 591 1e-6 M 100 6317
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle GRO GRO WDTH NOAEL 122 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle GRO GRO WDTH NOAEL 115 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle GRO GRO WDTH NOAEL 100 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Dytiscus sp. Diving beetle GRO GRO SPGR NOAEL 23 d 1.3 AI mg/L 13 86886
Glyphosate isopropylamine salt Fusarium graminearum Fungus GRO GRO DMTR NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus GRO GRO DMTR NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus GRO GRO DMTR NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus GRO GRO DMTR NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus GRO GRO DMTR NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus GRO GRO DMTR NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus GRO GRO DMTR NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus GRO GRO DMTR NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus GRO GRO DMTR NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus GRO GRO DMTR NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Gaeumannomyces graminis Fungus GRO GRO GGRO NOAEL LOAEL 6 d 4 40 ppm 40 97108
Glyphosate isopropylamine salt Gaeumannomyces graminis Fungus GRO GRO GGRO LOAEL ~27 d 40 ppm 40 97108
Glyphosate isopropylamine salt Glycine max Soybean GRO GRO HGHT NOAEL 91 d 0.84 ae kg/ha 100 97329
Glyphosate isopropylamine salt Glycine max Soybean GRO GRO HGHT NOAEL 90 d 0.84 ae kg/ha 100 97329
Glyphosate isopropylamine salt Hebeloma longicaudum Fungus GRO GRO AREA LOAEL NOAEL 48 d 100 10 ppm 100 93391
Glyphosate isopropylamine salt Hebeloma crustuliniforme Fungus GRO GRO WGHT NOAEL LOAEL 30 d 3.59 8.975 ppm 100 48089
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog GRO GRO GAIN NOAEL 16 d 2 AI mg/L 25.2 86767
Glyphosate isopropylamine salt Laccaria laccata Ectomycorrhizal fungi GRO GRO WGHT NOAEL LOAEL 30 d 3.59 8.975 ppm 100 48089
Glyphosate isopropylamine salt Lemna gibba Inflated duckweed GRO GRO DWGT NOAEL LOAEL 7 d 10 50 uM 79 96935
Glyphosate isopropylamine salt Lemna gibba Inflated duckweed GRO GRO DWGT NOAEL LOAEL 7 d 10 50 uM 100 96935
Glyphosate isopropylamine salt Lemna aequinoctiales Duckweed GRO GRO GRRT EC50 7 d 387.5 uM 100 72796
Glyphosate isopropylamine salt Lemna minor Duckweed GRO GRO RLGR EC10 7 d 3.591 mg/L >=95 88207
Glyphosate isopropylamine salt Lemna minor Duckweed GRO GRO RLGR EC50 7 d 44.555 mg/L >=95 88207
Glyphosate isopropylamine salt Lemna minor Duckweed GRO GRO RLGR EC10 7 d 3.382 mg/L >=95 88207
Glyphosate isopropylamine salt Lemna minor Duckweed GRO GRO RLGR EC50 7 d 10.64 mg/L >=95 88207
Glyphosate isopropylamine salt Microtus oregoni Creeping Vole GRO GRO WGHT NOAEL 1095 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Microtus oregoni Creeping Vole GRO GRO WGHT NOAEL 1095 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Microtus oregoni Creeping Vole GRO GRO WGHT NOAEL 1095 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Microtus oregoni Creeping Vole GRO GRO WGHT NOAEL 1095 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Milax rusticus Slug GRO GRO WGHT LOAEL 6 d 72 ppm 48 87865
Glyphosate isopropylamine salt Milax sowerbyi Slug GRO GRO WGHT NOAEL 6 d 72 ppm 48 87865
Glyphosate isopropylamine salt Myriophyllum sibiricum Water milfoil GRO GRO LGTH LOAEL 14 d 2.99 mg/L 100 74985
Glyphosate isopropylamine salt Myriophyllum sibiricum Water milfoil GRO GRO LGTH LOAEL 14 d 2.99 mg/L 100 74985
Glyphosate isopropylamine salt Nectria haematococca Fungi GRO GRO AREA NOAEL LOAEL 18 d 1.49856 7.4928 lb/acre 100 66674
Glyphosate isopropylamine salt Nectria haematococca Fungi GRO GRO AREA NOAEL LOAEL 18 d 1.49856 7.4928 lb/acre 100 66674
Glyphosate isopropylamine salt Nectria haematococca Fungi GRO GRO AREA NOAEL LOAEL 18 d 1.49856 7.4928 lb/acre 100 66674
Glyphosate isopropylamine salt Notophthalmus viridescens Salamander GRO GRO SPGR NOAEL 23 d 1.3 AI mg/L 13 86886
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout GRO GRO WGHT NOAEL 60 d 45.75 AI ug/L 100 97714
Glyphosate isopropylamine salt Panicum repens Torpedo grass GRO GRO WGHT LOAEL 56 d 0.75 % 100 96915
Glyphosate isopropylamine salt Panicum repens Torpedo grass GRO GRO WGHT LOAEL 56 d 0.75 % 100 96915
Glyphosate isopropylamine salt Panicum repens Torpedo grass GRO GRO WGHT LOAEL 56 d 0.75 % 100 96915
Glyphosate isopropylamine salt Panicum repens Torpedo grass GRO GRO WGHT LOAEL 56 d 0.75 % 100 96915
Glyphosate isopropylamine salt Panicum repens Torpedo grass GRO GRO WGHT LOAEL 56 d 0.75 % 100 96915
Glyphosate isopropylamine salt Panicum repens Torpedo grass GRO GRO WGHT LOAEL 56 d 0.75 % 100 96915
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Glyphosate isopropylamine salt Paxillus involutus Fungus GRO GRO WGHT NOAEL LOAEL 30 d 17.95 35.9 ppm 100 48089
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse GRO GRO WGHT NOAEL 1095 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse GRO GRO WGHT NOAEL 1095 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse GRO GRO WGHT LOAEL 365 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse GRO GRO WGHT LOAEL >365 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse GRO GRO WGHT NOAEL 730 d 67 % v/v 100 97004
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse GRO GRO WGHT NOAEL 730 d 67 % v/v 100 97004
Glyphosate isopropylamine salt Phaseolus vulgaris Bean GRO GRO WGHT LOAEL 5 d 100 ug 100 97139
Glyphosate isopropylamine salt Phytophthora cinnamomi Fungi GRO GRO RADI LOAEL 4 d 1440 ppm 100 70028
Glyphosate isopropylamine salt Phytophthora cinnamomi Fungi GRO GRO RADI LOAEL 4 d 2880 ppm 100 70482
Glyphosate isopropylamine salt Pisolithus tinctorius Ectomycorrhizal fungi GRO GRO AREA LOAEL 26 d 1 ppm 100 93391
Glyphosate isopropylamine salt Pontederia cordata Pickerelweed GRO GRO WGHT LOAEL 56 d 0.75 % 100 96915
Glyphosate isopropylamine salt Pontederia cordata Pickerelweed GRO GRO WGHT LOAEL 56 d 0.75 % 100 96915
Glyphosate isopropylamine salt Pontederia cordata Pickerelweed GRO GRO WGHT NOAEL LOAEL 56 d 0.75 1 % 100 96915
Glyphosate isopropylamine salt Pontederia cordata Pickerelweed GRO GRO WGHT LOAEL 56 d 0.75 % 100 96915
Glyphosate isopropylamine salt Pontederia cordata Pickerelweed GRO GRO WGHT NOAEL LOAEL 56 d 1 1.5 % 100 96915
Glyphosate isopropylamine salt Pontederia cordata Pickerelweed GRO GRO WGHT NOAEL 56 d 1.5 % 100 96915
Glyphosate isopropylamine salt Pseudacris triseriata Western chorus frog GRO GRO WGHT NOAEL 14 d 0.0000075 % 0.75 61464
Glyphosate isopropylamine salt Pseudokirchneriella subcapitata Green algae GRO GRO RLGR EC10 3 d 87.875 mg/L >=95 88207
Glyphosate isopropylamine salt Pseudokirchneriella subcapitata Green algae GRO GRO RLGR EC50 3 d 256.5 mg/L >=95 88207
Glyphosate isopropylamine salt Pseudokirchneriella subcapitata Green algae GRO GRO RLGR EC10 3 d 12.92 mg/L >=95 88207
Glyphosate isopropylamine salt Pseudokirchneriella subcapitata Green algae GRO GRO RLGR EC50 3 d 61.465 mg/L >=95 88207
Glyphosate isopropylamine salt Rana pipiens Leopard frog GRO GRO GAIN NOAEL 16 d 2 AI mg/L 25.2 86767
Glyphosate isopropylamine salt Rana clamitans Green frog GRO GRO GAIN NOAEL LOAEL 16 d 1 2 AI mg/L 25.2 86767
Glyphosate isopropylamine salt Rana catesbeiana Bullfrog GRO GRO GAIN NOAEL LOAEL 16 d 1 2 AI mg/L 25.2 86767
Glyphosate isopropylamine salt Rana blairi Plains leopard frog GRO GRO WGHT NOAEL 14 d 0.0000075 % 0.75 61464
Glyphosate isopropylamine salt Rana clamitans Green frog GRO GRO LGTH NOAEL 56 d 18 ae mg/L 100 75187
Glyphosate isopropylamine salt Rana pipiens Leopard frog GRO GRO LGTH NOAEL 56 d 18 ae mg/L 100 75187
Glyphosate isopropylamine salt Rana clamitans Green frog GRO GRO LGTH NOAEL 56 d 14.1 ae mg/L 100 75187
Glyphosate isopropylamine salt Rana pipiens Leopard frog GRO GRO LGTH NOAEL d 14.1 ae mg/L 100 75187
Glyphosate isopropylamine salt Rana clamitans Green frog GRO GRO LGTH LOAEL 166 d 0.6 ae mg/L 100 96918
Glyphosate isopropylamine salt Rana clamitans Green frog GRO GRO LGTH LOAEL 166 d 0.6 ae mg/L 100 96918
Glyphosate isopropylamine salt Rattus norvegicus Norway rat GRO GRO GAIN NOAEL 16 d 1000 mg/kg bdwt 100 97707
Glyphosate isopropylamine salt Rattus norvegicus Norway rat GRO GRO GAIN NOAEL 35 d 560 ppm 100 97709
Glyphosate isopropylamine salt Rattus norvegicus Norway rat GRO GRO GAIN NOAEL 35 d 560 ppm 100 97709
Glyphosate isopropylamine salt Rattus norvegicus Norway rat GRO GRO GAIN NOAEL 91 d 560 ppm 100 97709
Glyphosate isopropylamine salt Rattus norvegicus Norway rat GRO GRO GAIN NOAEL 91 d 560 ppm 100 97709
Glyphosate isopropylamine salt Salvinia molesta Water fern GRO GRO GAIN LOAEL 7 d 0.45 % v/v 100 68845
Glyphosate isopropylamine salt Salvinia molesta Water fern GRO GRO GAIN LOAEL 7 d 0.45 % v/v 100 68845
Glyphosate isopropylamine salt Salvinia molesta Water fern GRO GRO GAIN LOAEL 7 d 0.45 % v/v 100 68845
Glyphosate isopropylamine salt Salvinia molesta Water fern GRO GRO GAIN LOAEL 7 d 0.45 % v/v 100 68845
Glyphosate isopropylamine salt Salvinia molesta Water fern GRO GRO GAIN LOAEL 7 d 0.45 % v/v 100 68845
Glyphosate isopropylamine salt Salvinia molesta Water fern GRO GRO GAIN LOAEL 7 d 0.45 % v/v 100 68845
Glyphosate isopropylamine salt Senna obtusifolia Sicklepod GRO GRO BMAS NOAEL na hv 0.5 lb/acre 100 97327
Glyphosate isopropylamine salt Suillus tomentosus Fungus GRO GRO WGHT NOAEL LOAEL 30 d 8.975 17.95 ppm 100 48089
Glyphosate isopropylamine salt Trachemys scripta Red-eared Slider GRO GRO WGHT NOAEL LOAEL 85 TO 88 d 1798 12394 ppm 100 97711
Glyphosate isopropylamine salt Triticum aestivum Bread wheat GRO GRO AREA LOAEL 6 d 0.558653 lb/acre 100 97330
Glyphosate isopropylamine salt Triticum aestivum Bread wheat GRO GRO AREA LOAEL 10 d 0.558653 lb/acre 100 97330
Glyphosate isopropylamine salt Xenopus laevis African clawed frog GRO GRO LGTH NOAEL LOAEL 4 d 8 10 ae mg/L 100 53090
Glyphosate isopropylamine salt Xenopus laevis African clawed frog GRO GRO LGTH NOAEL LOAEL 4 d 4000 6000 ae mg/L 100 53090
Glyphosate isopropylamine salt Anas platyrhynchos Mallard duck CEL HIS GHIS LOAEL 15 d 5 mg/kg bdwt 100 97136
Glyphosate isopropylamine salt Rattus norvegicus Norway rat CEL HIS SWEL LOAEL 35 d 56 ppm 100 97709
Glyphosate isopropylamine salt Rattus norvegicus Norway rat CEL HIS SWEL LOAEL 35 d 56 ppm 100 97709
Glyphosate isopropylamine salt Rattus norvegicus Norway rat CEL HIS SWEL LOAEL 91 d 56 ppm 100 97709
Glyphosate isopropylamine salt Rattus norvegicus Norway rat CEL HIS SWEL LOAEL 91 d 56 ppm 100 97709
Glyphosate isopropylamine salt Anas platyrhynchos Mallard duck BCM HRM TSTR LOAEL 15 d 5 mg/kg bdwt 100 97136
Glyphosate Tilapia nilotica Nile tilapia PHY IMM PFCR ED50 4 d 0.00792(0.08208 TO 0.0072) uM 48 59833
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle PHY IMM PRNF LOAEL 122 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle PHY IMM PRNF LOAEL 115 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Galleria mellonella Greater Wax Moth PHY IMM PRNF NOAEL 3 d 2 % v/v 100 96912
Glyphosate isopropylamine salt Glycine max Soybean PHY IMM GIMM NOAEL na stg 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Glycine max Soybean PHY IMM GIMM NOAEL na stg 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Glycine max Soybean PHY IMM GIMM NOAEL na stg 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Glycine max Soybean PHY IMM GIMM NOAEL na stg 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Glycine max Soybean PHY IMM GIMM NOAEL na stg 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Pinus contorta tamarack pine PHY IMM PRNF LOAEL 49 d 360000 ppm 100 96963
Glyphosate isopropylamine salt Pinus contorta tamarack pine PHY IMM PRNF LOAEL 35 d 360000 ppm 100 96963
Glyphosate isopropylamine salt Pinus contorta Lodgepole Pine PHY IMM PRNF NOAEL 100 TO 122 d 7 AI g/eu 100 97551
Glyphosate Peromyscus maniculatus Deer mouse PHY INJ GINJ NOAEL d 1.1 TO 1.2 ai kg/ha 100 71474
Glyphosate isopropylamine salt Glycine max Soybean PHY INJ DAMG LOAEL 107 d 0.84 ae kg/ha 100 97329
Glyphosate isopropylamine salt Glycine max Soybean PHY INJ DAMG NOAEL 103 d 0.84 ae kg/ha 100 97329
Glyphosate isopropylamine salt Rattus norvegicus Norway rat PHY INJ GINJ NOAEL 1 d 82 ppm 41 97142
Glyphosate isopropylamine salt Rattus norvegicus Norway rat PHY INJ GINJ NOAEL 1 d 2000 ppm 100 97142
Glyphosate Daphnia pulex Water flea PHY ITX IMBL LC50 1 TO 2 d 0.01 mg/L 100 16005
Glyphosate Daphnia magna Water flea PHY ITX IMBL EC50 2 d 61.72 mg/L 100 17455
Glyphosate Daphnia magna Water flea PHY ITX IMBL EC50 1 d 95.96 mg/L 100 17455
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Glyphosate Daphnia spinulata Water flea PHY ITX IMBL EC50 1 d 94.87 mg/L 100 17455
Glyphosate Daphnia spinulata Water flea PHY ITX IMBL EC50 2 d 66.18 mg/L 100 17455
Glyphosate isopropylamine salt Chironomus riparius Midge PHY ITX IMBL EC50 1 d 5900 mg/L 100 3914
Glyphosate isopropylamine salt Chironomus riparius Midge PHY ITX IMBL EC50 2 d 5600 mg/L 100 3914
Glyphosate isopropylamine salt Chironomus riparius Midge PHY ITX IMBL EC50 2 d 1308 mg/L 100 8784
Glyphosate isopropylamine salt Chironomus riparius Midge PHY ITX IMBL EC50 2 d 293 mg/L 100 8784
Glyphosate isopropylamine salt Daphnia magna Water flea PHY ITX IMBL EC50 2 d 545 mg/L 100 8784
Glyphosate isopropylamine salt Daphnia magna Water flea PHY ITX IMBL EC50 2 d 130 mg/L 100 8784
Glyphosate isopropylamine salt Hyalella azteca Scud PHY ITX IMBL EC50 4 d 213 mg/L 100 8784
Glyphosate isopropylamine salt Hyalella azteca Scud PHY ITX IMBL EC50 4 d 116 mg/L 100 8784
Glyphosate isopropylamine salt Hyalella azteca Scud PHY ITX IMBL EC50 4 d 727 mg/L 100 8784
Glyphosate isopropylamine salt Stagnicola elodes Marsh pond snail PHY ITX IMBL EC50 4 d 242 mg/L 100 8784
Glyphosate Alternanthera philoxeroides Alligator-weed MOR MOR MORT NR-LETH 8 TO 9 d 100 ppm 100 97743
Glyphosate Alternanthera philoxeroides Alligator-weed MOR MOR MORT NR-LETH 14 TO 15 d 100 ppm 100 97743
Glyphosate Aporrectodea calignosa Earthworm MOR MOR MORT LC50 37 d 177 mg/kg d soil 100 40226
Glyphosate Brachionus calyciflorus Rotifer MOR MOR MORT LC50 1 d 11.48 mg/L 41 79406
Glyphosate Carassius auratus Goldfish MOR MOR MORT NOEC 4 d 8000 mg/L 100 4070
Glyphosate Carassius auratus Goldfish MOR MOR MORT LC50 4 d 25657 mg/L 100 4070
Glyphosate Carassius auratus Goldfish MOR MOR MORT LC50 4 d 7620.45 mg/L 100 4070
Glyphosate Carassius auratus Goldfish MOR MOR MORT NOEC 4 d 6250 mg/L 100 4070
Glyphosate Carassius auratus Goldfish MOR MOR MORT LC50 4 d 25605 mg/L 100 4070
Glyphosate Ceriodaphnia dubia Water flea MOR MOR MORT NOAEL 8 d 0.0098 mg/L >=98 94271
Glyphosate Ceriodaphnia dubia Water flea MOR MOR MORT NR-ZERO 8 d 0.0098 mg/L >=98 94271
Glyphosate Clethrionomys gapperi Southern red-backed vole MOR MOR SURV NOAEL 1825 d 2.14 ai kg/ha 100 96941
Glyphosate Crassostrea gigas Pacific oyster MOR MOR MORT NR-ZERO 30 d 2000 mg/L 100 81758
Glyphosate Crassostrea gigas Pacific oyster MOR MOR MORT NR-ZERO 28 d 0.002 mg/L 100 78499
Glyphosate Crassostrea gigas Pacific oyster MOR MOR MORT NR-ZERO 28 d 0.002 mg/L 100 81781
Glyphosate Crassostrea gigas Pacific oyster MOR MOR MORT NR-ZERO 30 d 0.002 mg/L 100 97333
Glyphosate Crinia insignifera Frog MOR MOR MORT NR-ZERO 4 d 45 mg/L 96 69216
Glyphosate Crinia insignifera Frog MOR MOR MORT NR-LETH 4 d 135 mg/L 96 69216
Glyphosate Crinia insignifera Frog MOR MOR MORT LC50 3 d 72(62.9 TO 96.6) mg/L 96 69216
Glyphosate Crinia insignifera Frog MOR MOR MORT NR-ZERO 4 d 180 mg/L 96 69216
Glyphosate Cyprinus carpio common carp MOR MOR MORT LC50 2 d 645 mg/L 100 16438
Glyphosate Cyprinus carpio common carp MOR MOR MORT LC50 4 d 620 mg/L 100 16438
Glyphosate Daphnia magna Water flea MOR MOR MORT LC50 2 d 9.6 mg/L 48 57007
Glyphosate Daphnia magna Water flea MOR MOR MORT LC50 2 d 10.5024 mg/L 48 57007
Glyphosate Daphnia magna Water flea MOR MOR MORT NR-ZERO 1 d 2.4 mg/L 48 57007
Glyphosate Gambusia yucatana Yucatan Gambusia MOR MOR MORT LC10 4 d 7.3778(2.6122 TO 10.2934) mg/L 74 80447
Glyphosate Gambusia yucatana Yucatan Gambusia MOR MOR MORT LC50 4 d 13.1646(9.0206 TO 18.7664) mg/L 74 80447
Glyphosate Gambusia yucatana Yucatan Gambusia MOR MOR MORT LC90 4 d 23.4654(16.983 TO 62.6854) mg/L 74 80447
Glyphosate Helix aspersa Brown Gardensnail MOR MOR MORT NR-ZERO 14 d 4994 ppm 97 to 99 54011
Glyphosate Ichthyophthirius multifilis Ciliate MOR MOR MORT NR-LETH d 30 mM 100 71860
Glyphosate Ichthyophthirius multifilis Ciliate MOR MOR MORT NOEC LOEC 1 d 15 30 mM 100 71860
Glyphosate Ichthyophthirius multifilis Ciliate MOR MOR MORT NOEC LOEC 1 d 15 30 mM 100 71860
Glyphosate Ichthyophthirius multifilis Ciliate MOR MOR MORT NOEC LOEC 1 d 7.5 15 mM 100 71860
Glyphosate Ichthyophthirius multifilis Ciliate MOR MOR MORT NOEC LOEC 1 d 7.5 15 mM 100 71860
Glyphosate Ichthyophthirius multifilis Ciliate MOR MOR MORT NOEC LOEC 1 d 7.5 15 mM 100 71860
Glyphosate Litoria moorei Western green frog MOR MOR MORT LC50 2 d 81.2(76.7 TO 85.9) ae mg/L 100 71857
Glyphosate Litoria moorei Western green frog MOR MOR MORT NR-ZERO 4 d 180 mg/L 96 69216
Glyphosate Litoria moorei Western green frog MOR MOR MORT NR-ZERO 1 d 90 mg/L 96 69216
Glyphosate Litoria moorei Western green frog MOR MOR MORT NR-LETH 1 d 180 mg/L 96 69216
Glyphosate Litoria moorei Western green frog MOR MOR MORT LC50 4 d 110.8(95.2 TO 128.4) mg/L 96 69216
Glyphosate NR Carabidae Ground beetle family MOR MOR MORT NOAEL 330 d 1.57 ai kg/ha 100 70406
Glyphosate Oncorhynchus mykiss Rainbow trout,donaldson trout MOR MOR MORT NOEC 4 d 1500 mg/L 100 4070
Glyphosate Oncorhynchus mykiss Rainbow trout,donaldson trout MOR MOR MORT LC50 4 d 7815.67 mg/L 100 4070
Glyphosate Peromyscus maniculatus Deer mouse MOR MOR SURV NOAEL 1825 d 2.14 ai kg/ha 100 96941
Glyphosate Pimephales promelas Fathead minnow MOR MOR MORT NOAEL 7 d 0.0098 mg/L >=98 94271
Glyphosate Rana clamitans Green frog MOR MOR MORT LC50 4 d 38.9 mg/L 100 96918
Glyphosate Rana clamitans Green frog MOR MOR MORT NR-ZERO 4 d 17.9 ae mg/L 100 96918
Glyphosate Tetrahymena thermophila Ciliate Protozoa MOR MOR MORT NR-ZERO 2 d 60 mM 100 71860
Glyphosate Tetrahymena thermophila Ciliate Protozoa MOR MOR SURV NOEC 1 d 60 mM 100 71860
Glyphosate isopropylamine salt Alburnus alburnus Bleak MOR MOR MORT LC50 4 d 16 mg/L 100 5185
Glyphosate isopropylamine salt Anas platyrhynchos Mallard duck MOR MOR MORT LD50 18 d 33 lb/acre 100 35249
Glyphosate isopropylamine salt Anas platyrhynchos Mallard duck MOR MOR MORT LD50 18 d 178 lb/acre 100 35249
Glyphosate isopropylamine salt Anopheles quadrimaculatus Common malaria mosquito MOR MOR MORT LC50 1 d 673.43 mg/L 100 12810
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR SURV NOAEL LOAEL 16 d 1 2 AI mg/L 25.2 86767
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR MORT LC50 4 d 12.9 mg/L 100 96918
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR MORT LC50 4 d 25.8 mg/L 100 96918
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR MORT LC10 4 d 2.2(0 TO 3.8) ae mg/L 100 72795
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR MORT LC50 4 d 4.8(4 TO 5.7) ae mg/L 100 72795
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR MORT LC50 4 d 6.4(5.8 TO 7) ae mg/L 100 72795
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR MORT LC10 4 d 4.3(0 TO 7.5) ae mg/L 100 72795
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR MORT LC10 4 d 2.1(1.8 TO 3.9) ae mg/L 100 72795
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR MORT LC50 4 d 2.9(2.3 TO 10.5) ae mg/L 100 72795
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR MORT LC50 4 d 1.7(1.5 TO 1.9) ae mg/L 100 72795
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR MORT LC10 4 d 1.2(1 TO 1.4) ae mg/L 100 72795
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Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR SURV LOAEL 23 d 1.3 AI mg/L 13 86886
Glyphosate isopropylamine salt Bufo woodhousei Woodhouse's Toad MOR MOR SURV LOAEL 1 d 1.6 AI mg/m2 100 86885
Glyphosate isopropylamine salt Bufo woodhousei Woodhouse's Toad MOR MOR SURV LOAEL 20 d 3.8 AI mg/L 100 86885
Glyphosate isopropylamine salt Bufo woodhousei Woodhouse's Toad MOR MOR SURV LOAEL 20 d 3.8 AI mg/L 100 86885
Glyphosate isopropylamine salt Bufo woodhousei Woodhouse's Toad MOR MOR SURV LOAEL 20 d 3.8 AI mg/L 100 86885
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR MORT NR-LETH 16 d 5 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR MORT NR-LETH 16 d 5 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR MORT LC50 16 d 2.52 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR MORT LC50 16 d 2.52 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR SURV NOEC 16 d 1 mg/L 25.2 80961
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR SURV LOEC 16 d 5 mg/L 25.2 80961
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR SURV NOEC 16 d 1 mg/L 25.2 80961
Glyphosate isopropylamine salt Bufo americanus American toad MOR MOR SURV LOEC 16 d 5 mg/L 25.2 80961
Glyphosate isopropylamine salt Calocoris norvegicus Strawberry Bug MOR MOR MORT NOAEL 2 d 1.8 AI ug/org 100 91087
Glyphosate isopropylamine salt Carex hyalinolepis Shoreline Sedge MOR MOR MORT NR-LETH 365 d 1.8 ai kg/ha 100 96951
Glyphosate isopropylamine salt Carex hyalinolepis Shoreline Sedge MOR MOR MORT NR-LETH 365 d 1.8 ai kg/ha 100 96951
Glyphosate isopropylamine salt Carex hyalinolepis Shoreline Sedge MOR MOR MORT NR-LETH 365 d 1.8 ai kg/ha 100 96951
Glyphosate isopropylamine salt Ceriodaphnia dubia Water flea MOR MOR MORT LC50 2 d 415(339 TO 508) mg/L 100 74234
Glyphosate isopropylamine salt Ceriodaphnia dubia Water flea MOR MOR MORT LC50 2 d 81.5(67.1 TO 99.2) mg/L 100 74234
Glyphosate isopropylamine salt Ceriodaphnia dubia Water flea MOR MOR MORT LC50 2 d 5.7 mg/L 100 74234
Glyphosate isopropylamine salt Ceriodaphnia dubia Water flea MOR MOR MORT LC50 2 d 27.6(16.9 TO 45.2) mg/L 100 74234
Glyphosate isopropylamine salt Ceriodaphnia dubia Water flea MOR MOR MORT LC50 2 d 46.5(32.1 TO 67.4) mg/L 100 74234
Glyphosate isopropylamine salt Ceriodaphnia dubia Water flea MOR MOR MORT LC50 2 d 107(37.3 TO 309) mg/L 100 74234
Glyphosate isopropylamine salt Ceriodaphnia dubia Water flea MOR MOR MORT LC50 2 d 5.89 mg/L 100 74234
Glyphosate isopropylamine salt Ceriodaphnia dubia Water flea MOR MOR MORT LC50 2 d 7.1 mg/L 100 74234
Glyphosate isopropylamine salt Ceriodaphnia dubia Water flea MOR MOR MORT LC50 2 d 29.1 mg/L 100 74234
Glyphosate isopropylamine salt Ceriodaphnia dubia Water flea MOR MOR MORT LC50 2 d 35.4(21 TO 60) mg/L 100 74234
Glyphosate isopropylamine salt Ceriodaphnia dubia Water flea MOR MOR MORT LC50 2 d 2050 ae ug/L 41 87704
Glyphosate isopropylamine salt Ceriodaphnia affinis Water flea MOR MOR MORT LC0 5 d 0.48 mg/L 48 96869
Glyphosate isopropylamine salt Ceriodaphnia affinis Water flea MOR MOR MORT LC0 5 d 0.48 mg/L 48 96869
Glyphosate isopropylamine salt Ceriodaphnia affinis Water flea MOR MOR MORT LC0 5 d 1.2 mg/L 48 96869
Glyphosate isopropylamine salt Ceriodaphnia affinis Water flea MOR MOR MORT LC0 5 d 1.2 mg/L 48 96869
Glyphosate isopropylamine salt Ceriodaphnia affinis Water flea MOR MOR MORT LC0 5 d 1.2 mg/L 48 96869
Glyphosate isopropylamine salt Ceriodaphnia affinis Water flea MOR MOR MORT LC0 5 d 2.4 mg/L 48 96869
Glyphosate isopropylamine salt Chironomus sp. Midge MOR MOR MORT LT50 1.1 d 0.035 TO 0.6 mg/L 100 8784
Glyphosate isopropylamine salt Chironomus riparius Midge MOR MOR MORT LC50 2 d 1216 mg/L 100 13683
Glyphosate isopropylamine salt Cnesterodon decemmaculatus Ten-spotted livebearer MOR MOR MORT LC50 4 d 100 mg/L 95 96516
Glyphosate isopropylamine salt Coturnix japonica Japanese quail MOR MOR MORT LC50 5 d 2050 ppm 41 50181
Glyphosate isopropylamine salt Coturnix japonica Japanese quail MOR MOR MORT NR-ZERO 5 d 916.76 ppm 41 50181
Glyphosate isopropylamine salt Crinia insignifera Frog MOR MOR MORT LC50 2 d 466 ae mg/L 60.5 71857
Glyphosate isopropylamine salt Crinia insignifera Frog MOR MOR MORT NR-ZERO 2 d 466 ae mg/L 60.5 71857
Glyphosate isopropylamine salt Crinia insignifera Frog MOR MOR MORT LC50 2 d 3.6(3.3 TO 4.1) ae mg/L 36 71857
Glyphosate isopropylamine salt Crinia insignifera Frog MOR MOR MORT LC50 2 d 494 ae mg/L 36 71857
Glyphosate isopropylamine salt Crinia insignifera Frog MOR MOR MORT NR-ZERO 4 d 22.3 AI mg/L 100 69216
Glyphosate isopropylamine salt Crinia insignifera Frog MOR MOR MORT NR-LETH 4 d 90 AI mg/L 100 69216
Glyphosate isopropylamine salt Crinia insignifera Frog MOR MOR MORT LC50 4 d 39.7(31.1 TO 50.5) AI mg/L 100 69216
Glyphosate isopropylamine salt Crinia insignifera Frog MOR MOR MORT NR-LETH 2 d 180 AI mg/L 100 69216
Glyphosate isopropylamine salt Crinia insignifera Frog MOR MOR MORT LC50 2 d 51.8 AI mg/L 100 69216
Glyphosate isopropylamine salt Cyprinus carpio common carp MOR MOR MORT LC50 1 d 3.4 mg/L 30.5 3296
Glyphosate isopropylamine salt Cyprinus carpio common carp MOR MOR MORT LC50 4 d 3.1 mg/L 30.5 3296
Glyphosate isopropylamine salt Cyprinus carpio common carp MOR MOR MORT NR-LETH 0.125 d 5.5 mg/L 30.5 3296
Glyphosate isopropylamine salt Cyprinus carpio common carp MOR MOR MORT NR-ZERO 4 d 1.7 mg/L 30.5 3296
Glyphosate isopropylamine salt Cyprinus carpio common carp MOR MOR MORT LC50 2 d 3.1 mg/L 30.5 3296
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC50 2 d 218 mg/L 100 13683
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC0 1 d 48 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC50 4 d 0.84 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC100 4 d 1.2 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC0 1 d 12 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC50 4 d 1.5792 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC100 2 d 12 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC0 1 d 12 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC50 1 d 2.6448 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC100 4 d 4.8 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC0 1 d 1.2 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC50 3 d 3.1584 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC100 2 d 12 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC0 5 d 1.2 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC50 5 d 3.24 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC100 2 d 12 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC0 1 d 96 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC50 5 d 39.6 mg/L 48 96869
Glyphosate isopropylamine salt Daphnia magna Water flea MOR MOR MORT LC100 3 d 96 mg/L 48 96869
Glyphosate isopropylamine salt Dytiscus sp. Diving beetle MOR MOR SURV NOAEL 23 d 1.3 AI mg/L 13 86886
Glyphosate isopropylamine salt Galerucella calmariensis Leaf Beetle MOR MOR MORT NOAEL 14 d 2 % 100 97137
Glyphosate isopropylamine salt Galerucella calmariensis Leaf Beetle MOR MOR MORT NOAEL 14 d 2 % 100 97137
Glyphosate isopropylamine salt Gallus domesticus Domestic Chicken MOR MOR HTCH NOAEL NR ht 5 % 100 35762
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Glyphosate isopropylamine salt Gallus domesticus Domestic Chicken MOR MOR HTCH NOAEL NR ht 5 % 100 35762
Glyphosate isopropylamine salt Gallus domesticus Domestic Chicken MOR MOR HTCH NOAEL NR ht 5 % 100 35762
Glyphosate isopropylamine salt Gallus domesticus Domestic Chicken MOR MOR HTCH NOAEL NR ht 5 % 100 35762
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug MOR MOR MORT NOAEL 10 d 1.76 L/ha 100 96914
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug MOR MOR MORT NOAEL 10 d 1.76 L/ha 100 96914
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug MOR MOR MORT NOAEL 10 d 1.76 L/ha 100 96914
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug MOR MOR MORT NOAEL 10 d 1.76 L/ha 100 96914
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug MOR MOR MORT NOAEL 10 d 1.76 L/ha 100 96914
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug MOR MOR MORT NOAEL 10 d 1.76 L/ha 100 96914
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug MOR MOR MORT NOAEL 10 d 1.76 L/ha 100 96914
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug MOR MOR MORT NOAEL 10 d 1.76 L/ha 100 96914
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug MOR MOR MORT NOAEL 10 d 1.76 L/ha 100 96914
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug MOR MOR HTCH NOAEL 10 d 1.76 L/ha 100 96914
Glyphosate isopropylamine salt Heleioporus eyrei Moaning Frog MOR MOR MORT LC50 2 d 373 ae mg/L 60.5 71857
Glyphosate isopropylamine salt Heleioporus eyrei Moaning Frog MOR MOR MORT NR-ZERO 2 d 373 ae mg/L 60.5 71857
Glyphosate isopropylamine salt Heleioporus eyrei Moaning Frog MOR MOR MORT LC50 2 d 6.3(5.6 TO 7.1) ae mg/L 36 71857
Glyphosate isopropylamine salt Heleioporus eyrei Moaning Frog MOR MOR MORT LC50 2 d 427 ae mg/L 36 71857
Glyphosate isopropylamine salt Hyalella azteca Scud MOR MOR MORT LC50 2 d 225(151 TO 336) mg/L 100 74234
Glyphosate isopropylamine salt Hyalella azteca Scud MOR MOR MORT LC50 2 d 120(80.6 TO 180) mg/L 100 74234
Glyphosate isopropylamine salt Hyalella azteca Scud MOR MOR MORT LC50 2 d 1.5(1 TO 2.3) mg/L 100 74234
Glyphosate isopropylamine salt Hyalella azteca Scud MOR MOR MORT LT50 2.7 d 0.035 TO 0.6 mg/L 100 8784
Glyphosate isopropylamine salt Hyalella azteca Scud MOR MOR MORT LC50 4 d 720 mg/L 100 13683
Glyphosate isopropylamine salt Hybognathus placitus Plains minnow MOR MOR MORT NOEC 4 d 1000 mg/L 100 14921
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR SURV NOAEL 16 d 2 AI mg/L 25.2 86767
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR SURV NOAEL 23 d 1.3 AI mg/L 13 86886
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR SURV NOAEL 23 d 1.3 AI mg/L 13 86886
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR SURV LOAEL 1 d 1.6 AI mg/m2 100 86885
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR SURV LOAEL 20 d 3.8 AI mg/L 100 86885
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR SURV LOAEL 20 d 3.8 AI mg/L 100 86885
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR SURV LOAEL 20 d 3.8 AI mg/L 100 86885
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR MORT NR-LETH 16 d 5 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR MORT NR-LETH 16 d 5 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR MORT LC50 16 d 1.35 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR MORT LC50 16 d 1.35 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR SURV NOEC 16 d 1 mg/L 25.2 80961
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR SURV LOEC 16 d 5 mg/L 25.2 80961
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR SURV NOEC 16 d 1 mg/L 25.2 80961
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog MOR MOR SURV LOEC 16 d 5 mg/L 25.2 80961
Glyphosate isopropylamine salt Ichthyophthirius multifilis Ciliate MOR MOR MORT NOEC LOEC 1 d 0.0425 0.085 mM 25 71860
Glyphosate isopropylamine salt Ichthyophthirius multifilis Ciliate MOR MOR MORT NOEC LOEC 1 d 0.0425 0.085 mM 25 71860
Glyphosate isopropylamine salt Ichthyophthirius multifilis Ciliate MOR MOR MORT NOEC LOEC 1 d 0.0225 0.0425 mM 25 71860
Glyphosate isopropylamine salt Ichthyophthirius multifilis Ciliate MOR MOR MORT LOEC 1 d 0.085 mM 25 71860
Glyphosate isopropylamine salt Ichthyophthirius multifilis Ciliate MOR MOR MORT LOEC 1 d 0.00125 mM 25 71860
Glyphosate isopropylamine salt Ichthyophthirius multifilis Ciliate MOR MOR MORT NOEC LOEC 1 d 0.0225 0.0425 mM 25 71860
Glyphosate isopropylamine salt Ichthyophthirius multifilis Ciliate MOR MOR MORT NOEC LOEC 1 d 0.01 0.0225 mM 25 71860
Glyphosate isopropylamine salt Ichthyophthirius multifilis Ciliate MOR MOR MORT NOEC LOEC 1 d 0.01 0.0225 mM 25 71860
Glyphosate isopropylamine salt Ichthyophthirius multifilis Ciliate MOR MOR MORT NR-LETH 1 d 0.085 mM 25 71860
Glyphosate isopropylamine salt Ichthyophthirius multifilis Ciliate MOR MOR MORT NR-LETH 1 d 0.0225 mM 25 71860
Glyphosate isopropylamine salt Ictalurus punctatus Channel catfish MOR MOR MORT LC50 4 d 4.9 AI mg/L 100 46779
Glyphosate isopropylamine salt Lepomis macrochirus Bluegill MOR MOR MORT LC50 4 d 4.4 AI mg/L 100 46779
Glyphosate isopropylamine salt Lepthyphantes tenuis Dwarf Weaver Spider MOR MOR MORT NOAEL 3 d 2160 g/ha 100 62884
Glyphosate isopropylamine salt Lepthyphantes tenuis Dwarf Weaver Spider MOR MOR MORT NOEL 2 d 2160 g/ha 100 62884
Glyphosate isopropylamine salt Lepthyphantes tenuis Dwarf Weaver Spider MOR MOR MORT NOEL 1 d 2160 g/ha 100 62884
Glyphosate isopropylamine salt Limnodynastes dorsalis Western Banjo Frog MOR MOR MORT LC50 2 d 400 ae mg/L 60.5 71857
Glyphosate isopropylamine salt Limnodynastes dorsalis Western Banjo Frog MOR MOR MORT NR-ZERO 2 d 400 ae mg/L 60.5 71857
Glyphosate isopropylamine salt Limnodynastes dorsalis Western Banjo Frog MOR MOR MORT LC50 2 d 3.0(2.8 TO 3.2) ae mg/L 36 71857
Glyphosate isopropylamine salt Limnodynastes dorsalis Western Banjo Frog MOR MOR MORT LC50 2 d 400 ae mg/L 36 71857
Glyphosate isopropylamine salt Litoria moorei Western green frog MOR MOR MORT LC50 2 d 343 ae mg/L 60.5 71857
Glyphosate isopropylamine salt Litoria moorei Western green frog MOR MOR MORT NR-ZERO 2 d 343 ae mg/L 60.5 71857
Glyphosate isopropylamine salt Litoria moorei Western green frog MOR MOR MORT LC50 2 d 2.9(2.6 TO 3.2) ae mg/L 36 71857
Glyphosate isopropylamine salt Litoria moorei Western green frog MOR MOR MORT LC50 2 d 328(296 TO 363) ae mg/L 36 71857
Glyphosate isopropylamine salt Litoria moorei Western green frog MOR MOR MORT NR-LETH 3 d 180 AI mg/L 100 69216
Glyphosate isopropylamine salt Litoria moorei Western green frog MOR MOR MORT NR-LETH 1 d 45 AI mg/L 100 69216
Glyphosate isopropylamine salt Litoria moorei Western green frog MOR MOR MORT NR-ZERO 1 d 9 mg/L 100 69216
Glyphosate isopropylamine salt Litoria moorei Western green frog MOR MOR MORT NR-LETH 1 d 18 AI mg/L 100 69216
Glyphosate isopropylamine salt Litoria moorei Western green frog MOR MOR MORT LC50 4 d 7.66(6.1 TO 9.6) AI mg/L 100 69216
Glyphosate isopropylamine salt Lolium rigidum Wimmera ryegrass MOR MOR MORT LD50 21 d 72 ae g/ha 100 97201
Glyphosate isopropylamine salt Lolium rigidum Wimmera ryegrass MOR MOR MORT LD50 21 d 363 ae g/ha 100 97201
Glyphosate isopropylamine salt Lolium rigidum Wimmera ryegrass MOR MOR MORT LD50 21 d 293 ae g/ha 100 97201
Glyphosate isopropylamine salt Lolium rigidum Wimmera ryegrass MOR MOR MORT LD50 21 d 46 ae g/ha 100 97201
Glyphosate isopropylamine salt Lolium rigidum Wimmera ryegrass MOR MOR MORT LD50 21 d 459 ae g/ha 100 97201
Glyphosate isopropylamine salt Microctonus hyperodae Braconid Wasp MOR MOR MORT NOAEL 1 d 10800 ppm 100 86585
Glyphosate isopropylamine salt Microtus oregoni Creeping Vole MOR MOR SURV NOAEL 1095 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Microtus oregoni Creeping Vole MOR MOR SURV LOAEL 21 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Microtus oregoni Creeping Vole MOR MOR SURV NOAEL 3285 d 3 AI kg/ha 100 97114
Glyphosate isopropylamine salt Microtus oregoni Creeping Vole MOR MOR SURV NOAEL 4015 d 2.2 AI kg/ha 100 97114
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Glyphosate isopropylamine salt Microtus oregoni Creeping Vole MOR MOR SURV NOAEL 4015 d 2.2 AI kg/ha 100 97114
Glyphosate isopropylamine salt Milax rusticus Slug MOR MOR MORT NR-ZERO 4 d 72 ppm 48 87865
Glyphosate isopropylamine salt Milax rusticus Slug MOR MOR SURV NOAEL 6 d 72 ppm 48 87865
Glyphosate isopropylamine salt Milax sowerbyi Slug MOR MOR MORT NR-ZERO 2 d 72 ppm 48 87865
Glyphosate isopropylamine salt Milax sowerbyi Slug MOR MOR SURV NOAEL 6 d 72 ppm 48 87865
Glyphosate isopropylamine salt Neochetina eichhornae Weevil MOR MOR MORT NOAEL 7 d 1.48 AI mg/kg 100 14709
Glyphosate isopropylamine salt Neochetina bruchi Water hyacinth weevil MOR MOR MORT NOAEL 7 d 1.48 AI mg/kg 100 14709
Glyphosate isopropylamine salt Neochetina eichhornae Weevil MOR MOR MORT NR-ZERO 7 d 3 % 100 14709
Glyphosate isopropylamine salt Nephelopsis obscura Leech MOR MOR MORT LC50 4 d 1157 mg/L 100 8784
Glyphosate isopropylamine salt Nephelopsis obscura Leech MOR MOR MORT LT50 3.8 d 0.035 TO 0.6 mg/L 100 8784
Glyphosate isopropylamine salt Nephelopsis obscura Leech MOR MOR MORT LC50 4 d 201 mg/L 100 8784
Glyphosate isopropylamine salt Nephelopsis obscura Leech MOR MOR MORT LC50 4 d 1177 mg/L 100 13683
Glyphosate isopropylamine salt Notomys alexis Spinifex Hopping Mouse MOR MOR MORT NR-ZERO 33 d 5000 ppm 100 40017
Glyphosate isopropylamine salt Notomys mitchelli Mitchell's Hopping Mouse MOR MOR MORT NR-ZERO 33 d 5000 ppm 100 40017
Glyphosate isopropylamine salt Notophthalmus viridescens Salamander MOR MOR SURV NOAEL 23 d 1.3 AI mg/L 13 86886
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout MOR MOR MORT NR-LETH 2.08E-02 d 10 mg/L 100 89625
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout MOR MOR MORT LC50 4 d 75 mg/L 100 3593
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout MOR MOR MORT LC50 4 d 27 mg/L 100 3593
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout MOR MOR MORT LC50 4 d 100 mg/L 100 3593
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout MOR MOR MORT LC50 4 d 52 mg/L 100 10471
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout MOR MOR MORT NR-ZERO 16 d mg/L 100 10471
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout MOR MOR MORT LC50 4 d 54.8 mg/L 100 10471
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout MOR MOR MORT NR-ZERO <=14 d mg/L 100 10471
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout MOR MOR MORT LC50 4 d 10.42(9.37 TO 11.67) AI mg/L 100 97714
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse MOR MOR SURV NOAEL 560 d 2.2 AI kg/ha 100 39005
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse MOR MOR SURV NOAEL 560 d 2.2 AI kg/ha 100 39005
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse MOR MOR SURV NOAEL 1095 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse MOR MOR SURV NOAEL 1095 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse MOR MOR SURV NOAEL 3285 d 3 AI kg/ha 100 97114
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse MOR MOR SURV NOAEL 4015 d 2.2 AI kg/ha 100 97114
Glyphosate isopropylamine salt Phomopsis amaranthicola Fungus MOR MOR MORT LD50 1.0125 d 0.230136 lb/acre 100 96666
Glyphosate isopropylamine salt Phomopsis amaranthicola Fungus MOR MOR MORT LD50 1.0125 d 0.230136 lb/acre 100 96666
Glyphosate isopropylamine salt Pimephales promelas Fathead minnow MOR MOR MORT LT50 3.8 d 0.035 TO 0.6 mg/L 100 8784
Glyphosate isopropylamine salt Pimephales promelas Fathead minnow MOR MOR MORT LC50 4 d 127 mg/L 100 8784
Glyphosate isopropylamine salt Pimephales promelas Fathead minnow MOR MOR MORT NOEC 4 d 1000 mg/L 100 14921
Glyphosate isopropylamine salt Planorbula campestris Snail MOR MOR MORT LT50 3.8 d 0.035 TO 0.6 mg/L 100 8784
Glyphosate isopropylamine salt Poephila guttata Zebra finch MOR MOR MORT NR-LETH 7 d 5000 ppm 100 40017
Glyphosate isopropylamine salt Poephila guttata Zebra finch MOR MOR MORT NR-ZERO 5 d 2500 ppm 100 40017
Glyphosate isopropylamine salt Procambarus clarkii Red swamp crayfish MOR MOR MORT LC50 4 d 47.31 mg/L 100 12810
Glyphosate isopropylamine salt Procambarus sp. Crayfish MOR MOR MORT LC50 4 d 21632.8 AI mg/L 100 46779
Glyphosate isopropylamine salt Pseudacris triseriata Western chorus frog MOR MOR MORT NR-LETH 1 d 0.0000075 % 0.75 61464
Glyphosate isopropylamine salt Pseudorasbora parva Motsuga, stone moroko MOR MOR MORT NR-ZERO 65 d 10.25 mg/L 41 97111
Glyphosate isopropylamine salt Rana cascadae Cascades Frog MOR MOR TDTH LOAEL ~34 d 0.96 mg/L 50.2 96423
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR SURV NOAEL 16 d 2 AI mg/L 25.2 86767
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR SURV NOAEL LOAEL 16 d 1 2 AI mg/L 25.2 86767
Glyphosate isopropylamine salt Rana catesbeiana Bullfrog MOR MOR SURV NOAEL LOAEL 16 d 1 2 AI mg/L 25.2 86767
Glyphosate isopropylamine salt Rana blairi Plains leopard frog MOR MOR MORT NR-ZERO 1 d 0.00000075 % 0.75 61464
Glyphosate isopropylamine salt Rana blairi Plains leopard frog MOR MOR MORT NR-LETH 1 d 0.0000075 % 0.75 61464
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC50 4 d 9.2 mg/L 100 96918
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT NR-LETH 7 d 9.27 ae mg/L 100 75187
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC10 4 d 1.78(0.99 TO 2.86) ae mg/L 100 75187
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC50 4 d 4.34(3.05 TO 6.02) ae mg/L 100 75187
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT NR-LETH 4 d 18 ae mg/L 100 75187
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC10 4 d 7.31(3.83 TO 9.54) ae mg/L 100 75187
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC50 4 d 11.47(9.50 TO 14.5) ae mg/L 100 75187
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT NR-LETH 1 d 8.08 ae mg/L 100 75187
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC10 4 d 1.20(0.84 TO 1.60) ae mg/L 100 75187
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC50 4 d 2.70(2.06 TO 3.67) ae mg/L 100 75187
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT NR-LETH 4 d 8.08 ae mg/L 100 75187
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC10 4 d 3.26(1.66 TO 3.61) ae mg/L 100 75187
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC50 4 d 4.25(2.45 TO 7.10) ae mg/L 100 75187
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT NOAEL 2 d 0.33 ae mg/L 100 72797
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT NOAEL 2 d 0.33 ae mg/L 100 72797
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC50 4 d 20.9 mg/L 100 96918
Glyphosate isopropylamine salt Rana sylvatica Wood frog MOR MOR MORT LC50 4 d 16.5 mg/L 100 96918
Glyphosate isopropylamine salt Rana sylvatica Wood frog MOR MOR MORT LC50 4 d 25.8 mg/L 100 96918
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC50 4 d 6.5 mg/L 100 96918
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC50 4 d 22.8 mg/L 100 96918
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC50 4 d 57.7 mg/L 100 96918
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC50 4 d 57.7 mg/L 100 96918
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC10 4 d 2.6(0 TO 6) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC50 4 d 5.3(3.9 TO 9.2) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC50 4 d 28.6 mg/L 100 96918
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC50 4 d 7.2 mg/L 100 96918
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC50 4 d 4.1(3.4 TO 6.4) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC10 4 d 2.8(2.2 TO 3.8) ae mg/L 100 72795
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Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC10 4 d 2.1(1.7 TO 2.5) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC50 4 d 3.5(3 TO 4.6) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC50 4 d 1.4(1.2 TO 1.7) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC10 4 d 0.89(0.7 TO 1.1) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC10 4 d 13.1(12.8 TO 13.3) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC50 4 d 15.1(14 TO 17.5) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC50 4 d 7.5(7 TO 9) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC10 4 d 6.7(6.3 TO 6.9) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC10 4 d 1.1(1 TO 1.3) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC50 4 d 1.8(1.5 TO 2.2) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC50 4 d 1.1(0.96 TO 1.14) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC10 4 d 0.83(0.71 TO 0.92) ae mg/L 100 72795
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT NR-ZERO 4 d 17.9 ae mg/L 100 96918
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT NR-ZERO 4 d 17.9 ae mg/L 100 96918
Glyphosate isopropylamine salt Rana catesbeiana Bullfrog MOR MOR MORT NR-LETH <=1 d 108 mg/L 100 20274
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR SURV LOAEL 23 d 1.3 AI mg/L 13 86886
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR SURV NOAEL 23 d 1.3 AI mg/L 13 86886
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR SURV LOAEL 10 d 1.5 ae mg/L 100 72794
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR SURV NOAEL LOAEL 10 d 0.75 1.5 ae mg/L 100 72794
Glyphosate isopropylamine salt Rana sylvatica Wood frog MOR MOR SURV LOAEL 1 d 1.6 AI mg/m2 100 86885
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR SURV LOAEL 20 d 3.8 AI mg/L 100 86885
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR SURV LOAEL 20 d 3.8 AI mg/L 100 86885
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR SURV LOAEL 20 d 3.8 AI mg/L 100 86885
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR SURV LOAEL 23 d 1.3 AI mg/L 13 86886
Glyphosate isopropylamine salt Rana sylvatica Wood frog MOR MOR SURV NOEC 16 d 0.1 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana catesbeiana Bullfrog MOR MOR MORT NR-LETH 16 d 5 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana catesbeiana Bullfrog MOR MOR MORT NR-LETH 16 d 5 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana catesbeiana Bullfrog MOR MOR MORT LC50 16 d 2.07 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana catesbeiana Bullfrog MOR MOR MORT LC50 16 d 2.07 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT NR-LETH 16 d 5 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT NR-LETH 16 d 5 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC50 16 d 2.17 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR MORT LC50 16 d 2.17 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT NR-LETH 16 d 5 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT NR-LETH 16 d 5 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC50 16 d 2.46 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR MORT LC50 16 d 2.46 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana sylvatica Wood frog MOR MOR MORT NR-LETH 1 d 5 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana sylvatica Wood frog MOR MOR MORT NR-LETH 1 d 5 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana sylvatica Wood frog MOR MOR MORT LC50 16 d 0.55 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana sylvatica Wood frog MOR MOR MORT LC50 16 d 1.32 AI mg/L 25.2 80961
Glyphosate isopropylamine salt Rana catesbeiana Bullfrog MOR MOR SURV NOEC 16 d 1 mg/L 25.2 80961
Glyphosate isopropylamine salt Rana catesbeiana Bullfrog MOR MOR SURV LOEC 16 d 5 mg/L 25.2 80961
Glyphosate isopropylamine salt Rana catesbeiana Bullfrog MOR MOR SURV NOEC 16 d 1 mg/L 25.2 80961
Glyphosate isopropylamine salt Rana catesbeiana Bullfrog MOR MOR SURV LOEC 16 d 5 mg/L 25.2 80961
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR SURV NOEC 16 d 1 mg/L 25.2 80961
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR SURV LOEC 16 d 5 mg/L 25.2 80961
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR SURV NOEC 16 d 1 mg/L 25.2 80961
Glyphosate isopropylamine salt Rana clamitans Green frog MOR MOR SURV LOEC 16 d 5 mg/L 25.2 80961
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR SURV NOEC 16 d 1 mg/L 25.2 80961
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR SURV LOEC 16 d 5 mg/L 25.2 80961
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR SURV NOEC 16 d 1 mg/L 25.2 80961
Glyphosate isopropylamine salt Rana pipiens Leopard frog MOR MOR SURV LOEC 16 d 5 mg/L 25.2 80961
Glyphosate isopropylamine salt Rana sylvatica Wood frog MOR MOR SURV LOEC 16 d 1 mg/L 25.2 80961
Glyphosate isopropylamine salt Rana sylvatica Wood frog MOR MOR SURV LOEC 16 d 1 mg/L 25.2 80961
Glyphosate isopropylamine salt Rana sylvatica Wood frog MOR MOR SURV NOEC 16 d 0.1 mg/L 25.2 80961
Glyphosate isopropylamine salt Rattus norvegicus Norway rat MOR MOR MORT NR-ZERO 1 d 82 ppm 41 97142
Glyphosate isopropylamine salt Rattus norvegicus Norway rat MOR MOR MORT NR-ZERO 1 d 2000 ppm 100 97142
Glyphosate isopropylamine salt Rattus norvegicus Norway rat MOR MOR MORT NR-ZERO 16 d 750 mg/kg bdwt 100 97707
Glyphosate isopropylamine salt Scinax nasicus Snouted Treefrog MOR MOR SURV NOAEL LOAEL 2 d 1.4736 1.8432 mg/L 48 71969
Glyphosate isopropylamine salt Scinax nasicus Snouted Treefrog MOR MOR MORT LC50 4 d 1.2672(1.0512 TO 1.3632) mg/L 48 71969
Glyphosate isopropylamine salt Simocephalus vetulus Water flea MOR MOR SURV LOAEL 8 d 0.75 ae mg/L 100 72794
Glyphosate isopropylamine salt Simocephalus vetulus Water flea MOR MOR SURV NOAEL 8 d 1.5 ae mg/L 100 72794
Glyphosate isopropylamine salt Simocephalus vetulus Water flea MOR MOR MORT NR-LETH 8 d 1.5 ae mg/L 100 72794
Glyphosate isopropylamine salt Simocephalus vetulus Water flea MOR MOR MORT NR-LETH na ge 1.5 ae mg/L 100 72794
Glyphosate isopropylamine salt Simocephalus vetulus Water flea MOR MOR SURV NOAEL na ge 1.5 ae mg/L 100 72794
Glyphosate isopropylamine salt Sminthopsis macroura Striped Face Dunnart MOR MOR MORT NR-ZERO 33 d 5000 ppm 100 40017
Glyphosate isopropylamine salt Sparganium erectum Branched Burreed MOR MOR MORT NR-LETH 365 d 1.8 ai kg/ha 100 96951
Glyphosate isopropylamine salt Spirostomum ambiguum Protozoa MOR MOR MORT EC50 1 d 32.1 mg/L 100 69821
Glyphosate isopropylamine salt Spirostomum ambiguum Protozoa MOR MOR MORT LC50 1 d 40.7 mg/L 100 69821
Glyphosate isopropylamine salt Stagnicola elodes Marsh pond snail MOR MOR MORT LT50 3.8 d 0.035 TO 0.6 mg/L 100 8784
Glyphosate isopropylamine salt Tetrahymena pyriformis Ciliate MOR MOR MORT LC50 1 d 16.8 mg/L 0.96 60864
Glyphosate isopropylamine salt Tetrahymena thermophila Ciliate Protozoa MOR MOR SURV NOEC LOEC 1 d 0.0425 0.085 mM 25 71860
Glyphosate isopropylamine salt Tetrahymena thermophila Ciliate Protozoa MOR MOR SURV NOEC LOEC 1 d 0.085 0.1725 mM 25 71860
Glyphosate isopropylamine salt Tetrahymena thermophila Ciliate Protozoa MOR MOR SURV NOEC LOEC 1 d 0.0425 0.085 mM 25 71860
Glyphosate isopropylamine salt Tetranychus urticae Two-spotted spider mite MOR MOR MORT NR-ZERO 6 d 4.74 AI mg/eu 100 63571
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Glyphosate isopropylamine salt Tetranychus urticae Two-spotted spider mite MOR MOR MORT NR-ZERO NA sst 4.74 AI mg/eu 100 63571
Glyphosate isopropylamine salt Tetranychus urticae Two-spotted spider mite MOR MOR MORT NR-ZERO NA sst 4.74 AI mg/eu 100 63571
Glyphosate isopropylamine salt Tetranychus urticae Two-spotted spider mite MOR MOR MORT NR-ZERO 2 d 4.74 AI mg/eu 100 63571
Glyphosate isopropylamine salt Tilapia nilotica Nile tilapia MOR MOR MORT NR-ZERO 90 d 7.2 mg/L 48 96917
Glyphosate isopropylamine salt Tilapia nilotica Nile tilapia MOR MOR MORT NR-ZERO 90 d 15 mg/L 100 96937
Glyphosate isopropylamine salt Tilapia nilotica Nile tilapia MOR MOR MORT NR-LETH 1 d 3.1 mg/L 30.5 3296
Glyphosate isopropylamine salt Tilapia nilotica Nile tilapia MOR MOR MORT NR-ZERO 4 d 1.7 mg/L 30.5 3296
Glyphosate isopropylamine salt Tilapia nilotica Nile tilapia MOR MOR MORT LC50 2 d 2.3 mg/L 30.5 3296
Glyphosate isopropylamine salt Tilapia nilotica Nile tilapia MOR MOR MORT LC50 1 d 2.3 mg/L 30.5 3296
Glyphosate isopropylamine salt Tilapia nilotica Nile tilapia MOR MOR MORT LC50 4 d 2.3 mg/L 30.5 3296
Glyphosate isopropylamine salt Trachemys scripta Red-eared Slider MOR MOR HTCH LOAEL NOAEL 85 TO 88 d 12394 1798 ppm 100 97711
Glyphosate isopropylamine salt Typha sp. Cattail MOR MOR MORT LOAEL >=365 d 5.8 l/ha 100 97005
Glyphosate isopropylamine salt Utterbackia imbecillis Paper pondshell MOR MOR MORT LC50 1 d 18.3 mg/L 18 74236
Glyphosate isopropylamine salt Utterbackia imbecillis Paper pondshell MOR MOR MORT NOEC 1 d 10.04 mg/L 18 74236
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC10 4 d 4.5543(3.572 TO 5.358) ae mg/L 89.3 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC50 4 d 10.5374(9.2872 TO 12.9485) ae mg/L 89.3 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC10 4 d 3.4827(2.679 TO 4.1971) ae mg/L 89.3 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC50 4 d 6.1617(5.6259 TO 6.7868) ae mg/L 89.3 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC10 4 d 4.8222(3.3934 TO 6.0724) ae mg/L 89.3 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC50 4 d 12.4127(9.4658 TO 24.2896) ae mg/L 89.3 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC10 4 d 3.8399(2.679 TO 4.7329) ae mg/L 89.3 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC50 4 d 6.1617(5.2687 TO 7.0547) ae mg/L 89.3 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC10 4 d 2739.2004(2499.3822 TO 2945.3154) ae mg/L 90.6 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC50 4 d 3933.4896(3635.4156 TO 4311.2916) ae mg/L 90.6 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC10 4 d 358.0512(0 TO 586.9974) ae mg/L 90.6 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC50 4 d 584.5512(224.9598 TO 756.6912) ae mg/L 90.6 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC10 4 d 1559.9508(1024.8672 TO 2100.7422) ae mg/L 90.6 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC50 4 d 5815.614(4605.5604 TO 8243.694) ae mg/L 90.6 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC10 4 d 217.9836(65.232 TO 382.332) ae mg/L 90.6 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC50 4 d 547.4958(292.5474 TO 735.7626) ae mg/L 90.6 73637
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC10 25 go 6.2(4.7 TO 7.4) ae mg/L 100 72795
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC50 4 d 15.6(12.7 TO 23) ae mg/L 100 72795
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC50 4 d 7.9(7.2 TO 8.7) ae mg/L 100 72795
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC10 4 d 4(3.1 TO 4.7) ae mg/L 100 72795
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC10 4 d 1.99(1.7 TO 2) ae mg/L 100 72795
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC50 4 d 2.1(2 TO 2.7) ae mg/L 100 72795
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC50 4 d 0.88(0.84 TO 0.92) ae mg/L 100 72795
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC10 4 d 0.85(0.55 TO 0.87) ae mg/L 100 72795
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC5 4 d 5515.5(5086.5 TO 5842.5) ae mg/L 100 53090
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC10 4 d 5867.2(5481.2 TO 6164.6) ae mg/L 100 53090
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC50 4 d 7296.8(7047.8 TO 7541.6) ae mg/L 100 53090
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC5 4 d 7.7(7.2 TO 8) ae mg/L 100 53090
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC10 4 d 8(7.6 TO 8.3) ae mg/L 100 53090
Glyphosate isopropylamine salt Xenopus laevis African clawed frog MOR MOR MORT LC50 4 d 9.3(9.1 TO 9.6) ae mg/L 100 53090
Glyphosate Myriophyllum sibiricum Water milfoil GRO MPH AREA LOAEL 14 d 2.99 mg/L 100 74985
Glyphosate Rana clamitans Green frog GRO MPH ABNM NOAEL 166 d 1.8 ae mg/L 100 96918
Glyphosate Rattus norvegicus Norway rat GRO MPH SMIX NOAEL 14 d 300 mg/kg bdwt 100 93402
Glyphosate Rattus norvegicus Norway rat GRO MPH WGHT LOAEL 21 d 1 % w/v 100 97708
Glyphosate Rattus norvegicus Norway rat GRO MPH WGHT NOAEL 21 d 1 % w/v 100 97708
Glyphosate Rattus norvegicus Norway rat GRO MPH SMIX NOAEL LOAEL 21 d 0.5 1 % w/v 100 97706
Glyphosate Rattus norvegicus Norway rat GRO MPH WGHT NOAEL 21 d 1 % w/v 100 97706
Glyphosate isopropylamine salt Anas platyrhynchos Mallard duck GRO MPH SMIX NOAEL 15 d 100 mg/kg bdwt 100 97136
Glyphosate isopropylamine salt Drechslera teres Fungus GRO MPH STRC NOAEL LOAEL 15 d 0.001 0.064 M 100 96996
Glyphosate isopropylamine salt Drechslera teres Fungus GRO MPH STRC LOAEL 15 d 0.0000001 M 100 96996
Glyphosate isopropylamine salt Drechslera teres Fungus GRO MPH STRC NOAEL LOAEL 15 d 0.001 0.064 M 100 96996
Glyphosate isopropylamine salt Drechslera teres Fungus GRO MPH STRC NOAEL LOAEL 15 d 0.001 0.064 M 100 96996
Glyphosate isopropylamine salt Drechslera teres Fungus GRO MPH DMTR LOAEL 8 d 0.064 M 100 96996
Glyphosate isopropylamine salt Drechslera teres Fungus GRO MPH DMTR LOAEL 8 d 0.064 M 100 96996
Glyphosate isopropylamine salt Glycine max Soybean GRO MPH WGHT LOAEL 14 d 0.74928 lb/acre 100 66674
Glyphosate isopropylamine salt Glycine max Soybean GRO MPH WGHT LOAEL 14 d 0.74928 lb/acre 100 66674
Glyphosate isopropylamine salt Glycine max Soybean GRO MPH WGHT LOAEL 14 d 0.74928 lb/acre 100 66674
Glyphosate isopropylamine salt Glycine max Soybean GRO MPH WGHT LOAEL 14 d 0.74928 lb/acre 100 66674
Glyphosate isopropylamine salt Myriophyllum sibiricum Water milfoil GRO MPH AREA LOAEL 14 d 2.99 mg/L 100 74985
Glyphosate isopropylamine salt Myriophyllum sibiricum Water milfoil GRO MPH AREA LOAEL 14 d 2.99 mg/L 100 74985
Glyphosate isopropylamine salt Rana clamitans Green frog GRO MPH LGTH LOAEL 166 d 0.6 ae mg/L 100 96918
Glyphosate isopropylamine salt Rana clamitans Green frog GRO MPH ABNM NOAEL LOAEL 166 d 0.6 1.8 ae mg/L 100 96918
Glyphosate isopropylamine salt Rattus norvegicus Norway rat GRO MPH SMIX NOAEL 1 d 82 ppm 41 97142
Glyphosate isopropylamine salt Rattus norvegicus Norway rat GRO MPH SMIX NOAEL 1 d 2000 ppm 100 97142
Glyphosate isopropylamine salt Rattus norvegicus Norway rat GRO MPH SMIX NOAEL 16 d 1000 mg/kg bdwt 100 97707
Glyphosate isopropylamine salt Rattus norvegicus Norway rat GRO MPH WGHT NOAEL 16 d 1000 ppm 100 97707
Glyphosate isopropylamine salt Trachemys scripta Red-eared Slider GRO MPH WGHT LOAEL 99 TO 102 d 12394 ppm 100 97711
Glyphosate isopropylamine salt Zostera japonica Dwarf eelgrass GRO MPH DNSY NOAEL 365 d 4.2 ae kg/ha 100 97640
Glyphosate isopropylamine salt Zostera japonica Dwarf eelgrass GRO MPH DNSY LOAEL 365 d 4.2 ae kg/ha 100 97640
Glyphosate isopropylamine salt Zostera japonica Dwarf eelgrass GRO MPH DNSY NOAEL 365 d 4.2 ae kg/ha 100 97640
Glyphosate isopropylamine salt Cyprinus carpio common carp NOC NOC MULT NOEC 4 d 1.7 mg/L 30.5 3296
Glyphosate isopropylamine salt Tilapia nilotica Nile tilapia NOC NOC MULT NOEC 4 d 0.31 mg/L 30.5 3296



Chemical Name Genus Species Common Name Effect Group Effect Meas Endpt1 Endpt2 Dur Preferred Dur Unit Preferred Conc Value1 Preferred Conc Value2 Preferred Conc Units Preferred % Purity Ref #
Glyphosate Myriophyllum sibiricum Water milfoil PHY PHY PERM NOAEL 14 d 2.99 mg/L 100 74985
Glyphosate Potamogeton pectinatus Sago pondweed PHY PHY PSYN NOAEL 0.125 d 0.01 mg/L 100 70739
Glyphosate Potamogeton pectinatus Sago pondweed PHY PHY PSYN IC50 0.125 d 0.01 mg/L 100 70739
Glyphosate Scenedesmus quadricauda Green algae PHY PHY PSYN NOAEL LOAEL NA stg 0.0712 0.712 mg/L 35.6 55720
Glyphosate Septifer bilocularis Clam PHY PHY OXYG NOAEL LOAEL 8.33E-02 d 480 720 mg/L 100 85629
Glyphosate isopropylamine salt Algae Algae NR PHY PHY PSYN EC50 0.166666667 d 8.9 TO 89 mg/L 100 12938
Glyphosate isopropylamine salt Algae Algae NR PHY PHY PSYN EC50 0.166666667 d 69.7 mg/L 100 12938
Glyphosate isopropylamine salt Algae Algae NR PHY PHY PSYN EC50 0.166666667 d 35.4 mg/L 100 12938
Glyphosate isopropylamine salt Algae Algae NR PHY PHY PSYN EC50 0.166666667 d 44.4 mg/L 100 12938
Glyphosate isopropylamine salt Myriophyllum sibiricum Water milfoil PHY PHY PERM NOAEL 14 d 2.99 mg/L 100 74985
Glyphosate isopropylamine salt Myriophyllum sibiricum Water milfoil PHY PHY PERM LOAEL 14 d 2.99 mg/L 100 74985
Glyphosate isopropylamine salt Oncorhynchus mykiss Rainbow trout,donaldson trout PHY PHY TEVG LOAEL NOAEL 2.31E-05 d 1 0.1 mg/L 100 89625
Glyphosate isopropylamine salt Pseudokirchneriella subcapitata Green algae PHY PHY PSYN EC50 1 d 0.01 mg/L 100 11780
Glyphosate isopropylamine salt Rattus norvegicus Norway rat PHY PHY DRRH LOAEL 0.25 d 82 ppm 41 97142
Glyphosate isopropylamine salt Rattus norvegicus Norway rat PHY PHY DRRH NOAEL 1 d 2000 ppm 100 97142
AMPA Glomus intraradices Mycorrhizal fungi POP POP RCLN NOAEL LOAEL 14 d 24.25 48.5 ppm 97 55367
Glyphosate Abies balsamea Balsam fir POP POP ABND LOAEL ~4015 d 1.65 ae kg/ha 100 97163
Glyphosate Acer rubrum Red maple POP POP ABND LOAEL ~570 d 1.65 ae kg/ha 100 97163
Glyphosate Acer sp. Maple POP POP ABND LOAEL ~4015 d 1.65 ae kg/ha 100 97163
Glyphosate Acer pensylvanicum Striped maple POP POP ABND LOAEL ~4015 d 1.65 ae kg/ha 100 97163
Glyphosate Arthrinium sphaerospermum Fungus POP POP ABND NOAEL 27 d 200 ppm 100 97083
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT LOAEL NOAEL NR cd 200 20 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT LOAEL NOAEL NR cd 200 20 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT LOAEL NOAEL NR cd 200 20 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT LOAEL NOAEL NR cd 200 20 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT LOAEL NOAEL NR cd 200 20 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT LOAEL NOAEL NR cd 200 20 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL 3 d 200 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL 3 d 200 ppm 100 96999
Glyphosate Arthrinium sphaerospermum Fungus POP POP PGRT NOAEL 3 d 200 ppm 100 96999
Glyphosate Aspergillus parasiticus Fungus POP POP BMAS LOAEL 7 d 50 ppm 100 75785
Glyphosate Aspergillus parasiticus Fungus POP POP BMAS NOAEL 7 d 1000 ppm 100 75785
Glyphosate Betula papyrifera Paper birch POP POP ABND LOAEL ~570 d 1.65 ae kg/ha 100 97163
Glyphosate Betula alleghaniensis Yellow birch POP POP ABND LOAEL ~4015 d 1.65 ae kg/ha 100 97163
Glyphosate Brachionus calyciflorus Rotifer POP POP PGRT NOAEL LOAEL 3 d 0.82 1.64 mg/L 41 79406
Glyphosate Ceratophysella denticulata Springtail POP POP ABND LOAEL 3 gs 15 L/ha 100 94307
Glyphosate Chlorella pyrenoidosa Green algae POP POP PGRT EC50 4 d 579.38 mg/L 98.2 12028
Glyphosate Chlorella pyrenoidosa Green algae POP POP GPOP EC50 4 d 380 mg/L 100 4338
Glyphosate Chlorella pyrenoidosa Green algae POP POP GPOP EC50 4 d 396 TO 423 mg/L 100 4338
Glyphosate Chlorella pyrenoidosa Green algae POP POP GPOP NOEC 4 d 108 mg/L 100 4338
Glyphosate Chlorella pyrenoidosa Green algae POP POP GPOP EC50 4 d 1082.05 mg/L 100 4338
Glyphosate Chlorella pyrenoidosa Green algae POP POP PGRT EC50 4 d 3.3535 mg/L 95 61983
Glyphosate Chlorella vulgaris Green algae POP POP PGRT EC50 4 d 4.461295 mg/L 95 65938
Glyphosate Chlorococcum hypnosporum Green algae POP POP PGRT EC50 4 d 65.756 mg/L 96.7 12028
Glyphosate Cladosporium cladosporoides Fungi POP POP ABND NOAEL LOAEL 1 d 2 20 ppm 100 97083
Glyphosate Clethrionomys gapperi Southern red-backed vole POP POP ABND LOAEL 365 d 2.14 ai kg/ha 100 96941
Glyphosate Colletotrichum truncatum Fungus POP POP PGRT LOAEL 0.416666667 d 0.039694 lb/acre 100 97130
Glyphosate Cryptopygus thermophillus Collembola POP POP ABND NOAEL 3 gs 15 L/ha 100 94307
Glyphosate Dicamptodon tenebrosus Pacific Giant Salamander POP POP PGRT NOAEL ~730 d 1.3 kg/ha 100 77337
Glyphosate Drechslera euphorbiae Fungus POP POP BMAS LOAEL 10 d 1 L/ha 100 95538
Glyphosate Elymus repens Quackgrass POP POP ABND LOAEL 180 d 1.5164 lb/acre 100 97107
Glyphosate Elymus repens Quackgrass POP POP ABND LOAEL 60 d 0.9812 lb/acre 100 97107
Glyphosate Elymus repens Quackgrass POP POP ABND LOAEL 365 d 1.2488 lb/acre 100 97107
Glyphosate Elymus repens Quackgrass POP POP ABND LOAEL 365 d 1.2488 lb/acre 100 97107
Glyphosate Elymus repens Quackgrass POP POP ABND LOAEL 365 d 1.2488 lb/acre 100 97107
Glyphosate Elymus repens Quackgrass POP POP ABND LOAEL 365 d 1.2488 lb/acre 100 97107
Glyphosate Ensatina eschscholtzii Ensatina POP POP PGRT NOAEL ~730 d 1.3 kg/ha 100 77337
Glyphosate Entomobrya lanuginosa Collembola POP POP ABND LOAEL 3 gs 15 L/ha 100 94307
Glyphosate Fusarium solani Fungus POP POP ABND NOAEL 8 d 0.38 ae kg/ha 100 97118
Glyphosate Fusarium solani Fungus POP POP ABND NOAEL 8 d 0.38 ae kg/ha 100 97118
Glyphosate Fusarium solani Fungus POP POP ABND NOAEL 8 d 0.38 ae kg/ha 100 97118
Glyphosate Fusarium oxysporum Fungi POP POP ABND NOAEL 27 d 200 ppm 100 97083
Glyphosate Fusarium sp. Fungi POP POP DMTR LOAEL 10 d 100 ppm 100 97743
Glyphosate Glomus intraradices Mycorrhizal fungi POP POP RCLN NOAEL LOAEL 14 d 0.4995 1.24875 ppm 99.9 55367
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Glyphosate Glyceria declinata Waxy Mannagrass POP POP CNTL LOAEL 7 d 0.6244 lb/acre 100 96386
Glyphosate Lemna aequinoctiales Duckweed POP POP ABND IC50 8 d 0.000023 M 100 78497
Glyphosate Lemna gibba Inflated duckweed POP POP BMAS LOAEL 2 d 0.1 AI mM 79 97549
Glyphosate Lepidocyrtus cyaneus Springtail POP POP ABND LOAEL 3 gs 15 L/ha 100 94307
Glyphosate Luziola fluitans Southern Watergrass POP POP CNTL LOAEL 7 d 0.6244 lb/acre 100 96386
Glyphosate Microtus oregoni Creeping Vole POP POP ABND LOAEL ~730 d 1.3 ae kg/ha 100 96942
Glyphosate Microtus pennsylvanicus Meadow vole POP POP ABND NOAEL 1825 d 2.14 ai kg/ha 100 96941
Glyphosate Monoraphidium griffithii Green Algae POP POP ABND LOAEL 2 d 1 AI ug/L 100 59234
Glyphosate Monoraphidium komarkovae Green Algae POP POP ABND LOAEL 2 d 1 AI ug/L 100 59234
Glyphosate Mortierella alpina Fungus POP POP ABND NOAEL 27 d 200 ppm 100 97083
Glyphosate Mortierella alpina Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT LOAEL NOAEL NR cd 200 20 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT LOAEL NOAEL NR cd 200 20 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT LOAEL NR cd 2 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT LOAEL NOAEL NR cd 200 20 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT LOAEL NOAEL NR cd 200 20 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT LOAEL NOAEL 3 d 200 20 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT NOAEL 3 d 200 ppm 100 96999
Glyphosate Mortierella alpina Fungus POP POP PGRT LOAEL NOAEL 3 d 200 20 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP ABND NOAEL 27 d 200 ppm 100 97083
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT LOAEL NOAEL NR cd 200 20 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT LOAEL NOAEL NR cd 200 20 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT LOAEL NOAEL 3 d 200 20 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL 3 d 200 ppm 100 96999
Glyphosate Mucor hiemalis Fungus POP POP PGRT NOAEL 3 d 200 ppm 100 96999
Glyphosate Myriophyllum sibiricum Water milfoil POP POP PSYN NOAEL 14 d 2.99 mg/L 100 74985
Glyphosate NR Mesostigmata Mite suborder POP POP ABND NOAEL LOAEL 112 d 0.72 7.2 % AI 100 96458
Glyphosate NR Prostigmata Mite suborder POP POP ABND NOAEL LOAEL 112 d 0.72 7.2 % AI 100 96458
Glyphosate NR Oribatida Oribatid mite suborder POP POP ABND NOAEL 112 d 7.2 % AI 100 96458
Glyphosate NR Collembola Springtail order POP POP ABND NOAEL 112 d 7.2 % AI 100 96458
Glyphosate NR Collembola Springtail order POP POP ABND NOAEL 3 gs 15 L/ha 100 94307
Glyphosate NR Stylommatophora Gastropod order POP POP ABND LOAEL 56 d 1.44 ai kg/ha 100 96998
Glyphosate NR Fungi Fungi Kingdom POP POP ABND NOAEL 27 d 200 ppm 100 97083
Glyphosate NR Plantae Plant kingdom POP POP ABND LOAEL ~210 d 1.65 ae kg/ha 100 97163
Glyphosate NR Nemata Nematode phylum POP POP ABND NOAEL 28 d 4.48 ai kg/ha 100 96934
Glyphosate NR Nemata Nematode phylum POP POP ABND NOAEL 28 d 4.48 ai kg/ha 100 96934
Glyphosate NR Nemata Nematode phylum POP POP ABND NOAEL 28 d 4.48 ai kg/ha 100 96934
Glyphosate NR Nemata Nematode phylum POP POP ABND NOAEL 28 d 4.48 ai kg/ha 100 96934
Glyphosate NR Nemata Nematode phylum POP POP ABND NOAEL 28 d 4.48 ai kg/ha 100 96934
Glyphosate NR Rodentia Rodent order POP POP BMAS NOAEL 1825 d 2.14 ai kg/ha 100 96941
Glyphosate NR Carabidae Ground beetle family POP POP ABND LOAEL 14 d 1.57 ai kg/ha 100 70406
Glyphosate Oocystis submarina Green Algae POP POP ABND LOAEL 2 d 1 AI ug/L 100 59234
Glyphosate Oscillatoria chalybea Blue-green algae POP POP ABND EC100 5 d 1000 uM 99 69879
Glyphosate Oscillatoria chalybea Blue-green algae POP POP ABND LOEC 5 d 1000 uM 99 69879
Glyphosate Penicillium nigracans fungus POP POP ABND NOAEL 27 d 200 ppm 100 97083
Glyphosate Peromyscus maniculatus Deer mouse POP POP ABND LOAEL ~730 d 1.3 ae kg/ha 100 96942
Glyphosate Peromyscus maniculatus Deer mouse POP POP ABND NOAEL 1825 d 2.14 ai kg/ha 100 96941
Glyphosate Peromyscus maniculatus Deer mouse POP POP ABND LOAEL d 1.1 TO 1.2 ai kg/ha 100 71474
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Glyphosate Plankton Plankton NR POP POP DVRS LOAEL 2 d 1 AI ug/L 100 59234
Glyphosate Plethodon dunni Dunn's Salamander POP POP PGRT NOAEL ~730 d 1.3 kg/ha 100 77337
Glyphosate Plethodon vehiculum Western Red-Backed Salamander POP POP PGRT NOAEL ~730 d 1.3 kg/ha 100 77337
Glyphosate Populus sp. Aspen, Cottonwood, Poplar POP POP ABND LOAEL ~4015 d 1.65 ae kg/ha 100 97163
Glyphosate Prunus pensylvanica Pin cherry POP POP ABND LOAEL ~570 d 1.65 ae kg/ha 100 97163
Glyphosate Pseudokirchneriella subcapitata Green algae POP POP ABND EC50 4 d 5.27763 mg/L 95 83543
Glyphosate Pseudokirchneriella subcapitata Green algae POP POP ABND NOAEL 4 d 0.0098 mg/L >=98 94271
Glyphosate Pseudokirchneriella subcapitata Green algae POP POP ABND EC50 4 d 13.5 mg/L 100 45196
Glyphosate Pseudokirchneriella subcapitata Green algae POP POP ABND EC50 4 d 7.8 mg/L 100 45196
Glyphosate Pseudokirchneriella subcapitata Green algae POP POP ABND EC100 5 d 1000 uM 99 69879
Glyphosate Pseudokirchneriella subcapitata Green algae POP POP ABND LOEC 5 d 1000 uM 99 69879
Glyphosate Pythium ultimum Fungus POP POP ABND NOAEL 8 d 0.38 ae kg/ha 100 97118
Glyphosate Pythium ultimum Fungus POP POP ABND NOAEL 8 d 0.38 ae kg/ha 100 97118
Glyphosate Pythium ultimum Fungus POP POP ABND NOAEL 8 d 0.38 ae kg/ha 100 97118
Glyphosate Rana aurora Red-legged frog POP POP PGRT NOAEL ~730 d 1.3 kg/ha 100 77337
Glyphosate Rhizopus stolonifer Fungi POP POP ABND NOAEL 27 d 200 ppm 100 97083
Glyphosate Rhodomonas lacustris Cryptomonad POP POP ABND NOAEL 13 d 100 AI ug/L 100 59234
Glyphosate Salix sp. willow species POP POP ABND LOAEL ~4015 d 1.65 ae kg/ha 100 97163
Glyphosate Scenedesmus acutus Green algae POP POP ABND IC50 1 d 0.000062 M 100 78497
Glyphosate Scenedesmus quadricauda Green algae POP POP GPOP NOEC 4 d 0.77 mg/L 100 18456
Glyphosate Scenedesmus acutus Green algae POP POP GPOP LOEC 4 d 4 mg/L 100 18456
Glyphosate Scenedesmus acutus Green algae POP POP GPOP EC50 4 d 10.2 mg/L 100 18456
Glyphosate Scenedesmus acutus Green algae POP POP GPOP NOEC 4 d 2 mg/L 100 18456
Glyphosate Scenedesmus acutus Green algae POP POP GPOP MATC 4 d 2.82 mg/L 100 18456
Glyphosate Scenedesmus quadricauda Green algae POP POP GPOP EC50 4 d 7.2 mg/L 100 18456
Glyphosate Scenedesmus quadricauda Green algae POP POP GPOP LOEC 4 d 1.55 mg/L 100 18456
Glyphosate Scenedesmus quadricauda Green algae POP POP GPOP MATC 4 d 1.09 mg/L 100 18456
Glyphosate Scenedesmus acutus Green algae POP POP PGRT EC50 4 d 53.065575 mg/L 95 65945
Glyphosate Scenedesmus quadricauda Green algae POP POP PGRT EC50 4 d 70.5 mg/L 95 71458
Glyphosate Sminthurides assimilis Collembola POP POP ABND NOAEL 3 gs 15 L/ha 100 94307
Glyphosate Sminthurinus elegans Springtail POP POP ABND LOAEL 3 gs 15 L/ha 100 94307
Glyphosate Sminthurus viridis Lucerne flea POP POP ABND NOAEL 3 gs 15 L/ha 100 94307
Glyphosate Sorex pacificus Pacific Shrew POP POP ABND LOAEL ~730 d 1.3 ae kg/ha 100 96942
Glyphosate Sorex trowbridgii Trowbridge's Shrew POP POP ABND LOAEL ~730 d 1.3 ae kg/ha 100 96942
Glyphosate Sorex vagrans Vagrant Shrew POP POP ABND LOAEL ~730 d 1.3 ae kg/ha 100 96942
Glyphosate Sorex sp. Red-toothed shrew POP POP ABND LOAEL 365 d 2.14 ai kg/ha 100 96941
Glyphosate Sphaeridia pumilis Springtail beetle POP POP ABND LOAEL 3 gs 15 L/ha 100 94307
Glyphosate Tamias townsendii Townsend's Chipmunk POP POP ABND LOAEL ~730 d 1.3 ae kg/ha 100 96942
Glyphosate Taricha granulosa Rough skinned newt POP POP PGRT NOAEL ~730 d 1.3 kg/ha 100 77337
Glyphosate Tetrahymena pyriformis Ciliate POP POP PGRT IC50 0.375 d 500 mg/L 100 97635
Glyphosate Thanatephorus cucumeris Fungi POP POP INDX NOAEL LOAEL 1 d 0.12488 0.24976 lb/acre 100 97548
Glyphosate Thanatephorus cucumeris Fungi POP POP INDX LOAEL 1 d 0.12488 lb/acre 100 97548
Glyphosate Trichoderma harzianum Fungus POP POP ABND NOAEL 27 d 200 ppm 100 97083
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT LOAEL NOAEL NR cd 200 20 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL NR cd 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT LOAEL NOAEL 3 d 200 20 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL 3 d 200 ppm 100 96999
Glyphosate Trichoderma harzianum Fungus POP POP PGRT NOAEL 3 d 200 ppm 100 96999
Glyphosate Tullbergia krausbaueri Springtail POP POP ABND NOAEL 3 gs 15 L/ha 100 94307
Glyphosate Zostera japonica Dwarf eelgrass POP POP CVER NOAEL d 7.5 ae kg/ha 100 76872
Glyphosate Zostera japonica Dwarf eelgrass POP POP CVER NOAEL d 7.5 ae kg/ha 100 76872
Glyphosate diammonium salt Phymatotrichum omnivora Fungus POP POP ABND LOAEL 21 d 420 ae g/ha 100 96965
Glyphosate diammonium salt Phymatotrichum omnivora Fungus POP POP ABND LOAEL 21 d 420 ae g/ha 100 96965
Glyphosate diammonium salt Phymatotrichum omnivora Fungus POP POP ABND LOAEL 7 d 420 ae g/ha 100 96965
Glyphosate diammonium salt Phymatotrichum omnivora Fungus POP POP ABND LOAEL 14 d 420 ae g/ha 100 96965
Glyphosate diammonium salt Phymatotrichum omnivora Fungus POP POP ABND NOAEL 48 d 420 ae g/ha 100 96965
Glyphosate diammonium salt Phymatotrichum omnivora Fungus POP POP ABND NOAEL LOAEL 2 d 1 5 ae ug/ml 100 96965
Glyphosate isopropylamine salt Aceria tosichella Wheat Curl Aphid POP POP ABND LOAEL 10 d 627.7 ai g/ha 100 97330
Glyphosate isopropylamine salt Acilius semisulcatus Diving Beetle POP POP ABND LOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Agonum affine Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
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Glyphosate isopropylamine salt Agonum cupripenne Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Agonum retractum Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Algae Algae NR POP POP CHLO NOAEL 7 d 39 AI mg/L 100 81674
Glyphosate isopropylamine salt Alternanthera philoxeroides Alligator-weed POP POP BMAS LOAEL 35 d 8.4 ml 100 97712
Glyphosate isopropylamine salt Amara angustata Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Amara confusa Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Amara obesa Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Amara quenseli Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Amara sinuosa Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Ambystoma maculatum Spotted salamander POP POP ABND LOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Anax junius Dragonfly POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Ankistrodesmus sp. Green algae POP POP GPOP EC50 4 d 74 mg/L 100 18369
Glyphosate isopropylamine salt Ankistrodesmus sp. Green algae POP POP GPOP EC50 4 d 412 mg/L 100 18369
Glyphosate isopropylamine salt Anticarsia gemmatalis Velvetbean Caterpillar POP POP ABND NOAEL ~60 d 1 qt/acre 100 97327
Glyphosate isopropylamine salt Anticarsia gemmatalis Velvetbean Caterpillar POP POP ABND NOAEL ~60 d 1 qt/acre 100 97327
Glyphosate isopropylamine salt Anticarsia gemmatalis Velvetbean Caterpillar POP POP ABND NOAEL ~60 d 1 qt/acre 100 97327
Glyphosate isopropylamine salt Anticarsia gemmatalis Velvetbean Caterpillar POP POP ABND NOAEL ~60 d 1 qt/acre 100 97327
Glyphosate isopropylamine salt Anticarsia gemmatalis Velvetbean Caterpillar POP POP ABND NOAEL 21 d 1.16 TO 1.75 L/ha 100 96913
Glyphosate isopropylamine salt Anticarsia gemmatalis Velvetbean Caterpillar POP POP ABND NOAEL 35 d 1.16 TO 1.75 L/ha 100 96913
Glyphosate isopropylamine salt Aphis glycines Soybean Aphid POP POP ABND NOAEL >6 TO d 0.84 ae kg/ha 100 97329
Glyphosate isopropylamine salt Aphis glycines Soybean Aphid POP POP ABND NOAEL >6 TO d 0.84 ae kg/ha 100 97329
Glyphosate isopropylamine salt Barbus callipterus Clipper Barb POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Beauveria bassiana Fungus POP POP ABND LOAEL 3 d 3600 ppm 100 71212
Glyphosate isopropylamine salt Belostoma flumineum Giant Water Bug POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Bembidion mutatum Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Bosmina sp. Water flea POP POP ABND EC50 11 d 1.52(1.36 TO 1.66) ae mg/L 100 86275
Glyphosate isopropylamine salt Bosmina sp. Water flea POP POP ABND EC20 11 d 1.38(1.24 TO 1.53) ae mg/L 100 86275
Glyphosate isopropylamine salt Bradycellus semipubescens Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Bufo americanus American toad POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Calathus gregarius Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Calonectria crotalariae Fungus POP POP SRFA LOAEL 14 d 0.82287 lb/acre 41 97141
Glyphosate isopropylamine salt Calonectria crotalariae Fungus POP POP SRFA LOAEL 14 d 0.82287 lb/acre 41 97141
Glyphosate isopropylamine salt Calonectria crotalariae Fungus POP POP SRFA LOAEL 14 d 0.82287 lb/acre 41 97141
Glyphosate isopropylamine salt Calonectria crotalariae Fungus POP POP SRFA LOAEL 14 d 0.82287 lb/acre 41 97141
Glyphosate isopropylamine salt Calonectria crotalariae Fungus POP POP SRFA LOAEL 14 d 1.079766 lb/acre 53.8 97141
Glyphosate isopropylamine salt Calonectria crotalariae Fungus POP POP SRFA LOAEL 14 d 1.079766 lb/acre 53.8 97141
Glyphosate isopropylamine salt Calosoma calidum Fiery Hunter POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Carabus maender Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Carabus serratus Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Cercospora arachidicola Fungus POP POP ABND NOAEL 127 dpp 1.0704 lb/acre 4 96944
Glyphosate isopropylamine salt Ceriodaphnia sp. Water flea POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt Ceriodaphnia sp. Water flea POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Cerotoma trifurcata Bean Leaf Beetle POP POP ABND NOAEL 21 d 1.16 TO 1.75 L/ha 100 96913
Glyphosate isopropylamine salt Cerotoma trifurcata Bean Leaf Beetle POP POP ABND NOAEL 35 d 1.16 TO 1.75 L/ha 100 96913
Glyphosate isopropylamine salt Chlaenius emarginatus Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Chrysichthys nigrodigitatus Catfish POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Cicindela tranquebarica Oblique Lined Tiger Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Cladosporium cladosporoides Fungi POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Clarias lazera Catfish POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Clethrionomys gapperi Southern red-backed vole POP POP ABND NOAEL 730 d 67 % v/v 100 97004
Glyphosate isopropylamine salt Clethrionomys gapperi Southern red-backed vole POP POP ABND LOAEL 730 d 1.8 AI kg/ha 100 97003
Glyphosate isopropylamine salt Ctenopoma kingsleyae Kingley's Ctenopoma POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Cylindrocarpon magmusianum Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Cylindrocarpon magmusianum Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Cymindis cribricollis Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Cynodon dactylon Bermudagrass POP POP ABND NOEL 548 TO 550 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Cynodon dactylon Bermudagrass POP POP ABND NOEL 498 TO 501 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Cynodon dactylon Bermudagrass POP POP ABND NOEL 458 TO 459 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Cynodon dactylon Bermudagrass POP POP ABND NOEL 359 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Cynodon dactylon Bermudagrass POP POP ABND NOEL 300 TO 306 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Cynodon dactylon Bermudagrass POP POP ABND NOEL 570 TO 572 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Cynodon dactylon Bermudagrass POP POP ABND NOEL 518 TO 521 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Cynodon dactylon Bermudagrass POP POP ABND NOEL 478 TO 479 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Cynodon dactylon Bermudagrass POP POP ABND NOEL 379 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Cynodon dactylon Bermudagrass POP POP ABND NOEL 319 TO 326 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Cynodon dactylon Bermudagrass POP POP ABND NOEL 421 TO 428 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Cynodon dactylon Bermudagrass POP POP ABND NOEL 401 TO 408 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Dactylaria higginsii Fungus POP POP DMTR LOAEL 28 d 20.8 ml/eu 100 88572
Glyphosate isopropylamine salt Daphnia sp. Water flea POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt Daphnia pulex Water flea POP POP ABND LOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Daphnia ambigua Water flea POP POP ABND LOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Daphnia longiremis Water flea POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle POP POP ABND NOAEL 122 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle POP POP ABND NOAEL 115 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Dendroctonus ponderosae Mountain Pine Beetle POP POP ABND NOAEL 100 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Diaphanosoma sp Water Flea POP POP ABND EC50 7 d 0.32(0.19 TO 0.50) ae mg/L 100 86275
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Glyphosate isopropylamine salt Diaphanosoma sp Water Flea POP POP ABND EC20 7 d 0.23(0.13 TO 0.39) ae mg/L 100 86275
Glyphosate isopropylamine salt Distichodus rostratus Grass Eater POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Drechslera teres Fungus POP POP DMTR LOAEL 8 d 0.064 M 100 96996
Glyphosate isopropylamine salt Drechslera teres Fungus POP POP DMTR LOAEL 8 d 0.064 M 100 96996
Glyphosate isopropylamine salt Dytiscus sp. Diving beetle POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Empoasca fabae Potato leafhopper POP POP ABND NOAEL ~45 d 1 qt/acre 100 97327
Glyphosate isopropylamine salt Erpetoichthys calabaricus Reedfish POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Europhium clavigerum Fungus POP POP ABND NOAEL 33 d 360000 ppm 100 96963
Glyphosate isopropylamine salt Europhium clavigerum Fungus POP POP ABND NOAEL 33 d 360000 ppm 100 96963
Glyphosate isopropylamine salt Eurycyclops agilis Copepod POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Eurytemora affinis Calanoid copepod POP POP ABND LOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Fragaria x ananassa Hybrid strawberry POP POP BMAS LOAEL 56 d 0.16056 lb/acre 36 40855
Glyphosate isopropylamine salt Fragaria x ananassa Hybrid strawberry POP POP BMAS NOAEL 56 d 3.568 lb/acre 80 40855
Glyphosate isopropylamine salt Fragilaria sp. Diatom POP POP ABND LOAEL 29 d 2.2 ai kg/ha 100 6383
Glyphosate isopropylamine salt Fusarium graminearum Fungus POP POP PGRT NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus POP POP PGRT NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus POP POP PGRT NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus POP POP PGRT NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus POP POP PGRT NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus POP POP PGRT NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus POP POP PGRT NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium graminearum Fungus POP POP PGRT NOAEL 3 d 49 ppm 98 96867
Glyphosate isopropylamine salt Fusarium solani Fungus POP POP ABND NOAEL na stg 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Fusarium solani Fungus POP POP ABND NOAEL na stg 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Fusarium solani Fungus POP POP ABND NOAEL na stg 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Fusarium solani Fungus POP POP ABND NOAEL na stg 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Fusarium solani Fungus POP POP ABND NOAEL na stg 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Fusarium solani Fungus POP POP BMAS NOAEL na hv 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Fusarium sp. Fungi POP POP ABND NOAEL 730 d 0.445 lb/acre 100 97167
Glyphosate isopropylamine salt Fusarium sp. Fungi POP POP ABND NOAEL 36 d 3.41636 lb/acre 41 25670
Glyphosate isopropylamine salt Fusarium sp. Fungi POP POP ABND NOAEL 36 d 3.41636 lb/acre 41 25670
Glyphosate isopropylamine salt Fusarium sp. Fungi POP POP BMAS NOAEL 28 d 0.84 ae kg/ha 100 97143
Glyphosate isopropylamine salt Fusarium sp. Fungi POP POP BMAS NOAEL 28 d 0.84 ae kg/ha 100 97143
Glyphosate isopropylamine salt Fusarium sp. Fungi POP POP BMAS NOAEL 28 d 0.84 ae kg/ha 100 97143
Glyphosate isopropylamine salt Fusarium sp. Fungi POP POP BMAS NOAEL 28 d 0.84 ae kg/ha 100 97143
Glyphosate isopropylamine salt Fusarium sp. Fungi POP POP BMAS NOAEL 28 d 0.84 ae kg/ha 100 97143
Glyphosate isopropylamine salt Fusarium sp. Fungi POP POP BMAS NOAEL 28 d 0.84 ae kg/ha 100 97143
Glyphosate isopropylamine salt Fusarium sp. Fungi POP POP BMAS NOAEL 28 d 0.84 ae kg/ha 100 97143
Glyphosate isopropylamine salt Fusarium sp. Fungi POP POP BMAS NOAEL 28 d 0.84 ae kg/ha 100 97143
Glyphosate isopropylamine salt Gaeumannomyces graminis Fungus POP POP CNTL LOAEL >=4 d 360000 ppm 100 96992
Glyphosate isopropylamine salt Gaeumannomyces graminis Fungus POP POP ABND NOAEL 140 d 0.00036 ppm 100 96994
Glyphosate isopropylamine salt Gaeumannomyces graminis Fungus POP POP ABND NOAEL 140 d 0.00036 ppm 100 96994
Glyphosate isopropylamine salt Gaeumannomyces graminis Fungus POP POP CNTL NOAEL 28 d 0.00036 ppm 100 96994
Glyphosate isopropylamine salt Gaeumannomyces graminis Fungus POP POP ABND LOAEL ~52 d 40 ppm 40 97108
Glyphosate isopropylamine salt Gaeumannomyces graminis Fungus POP POP ABND LOAEL ~49 d 0.4 ppm 40 97108
Glyphosate isopropylamine salt Gaeumannomyces graminis Fungus POP POP ABND NOAEL 21 d 1 ppm 100 97109
Glyphosate isopropylamine salt Gaeumannomyces graminis Fungus POP POP ABND NOAEL 21 d 1 ppm 100 97109
Glyphosate isopropylamine salt Gaeumannomyces graminis Fungus POP POP ABND NOAEL 32 d 1 ppm 100 97109
Glyphosate isopropylamine salt Galerucella calmariensis Leaf Beetle POP POP ABND NOAEL 14 d 2 % 100 97137
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug POP POP ABND NOAEL 21 d 1.16 TO 1.75 L/ha 100 96913
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug POP POP ABND NOAEL 35 d 1.16 TO 1.75 L/ha 100 96913
Glyphosate isopropylamine salt Gliocladium sp Fungi POP POP ABND NOAEL <=12 d 140 ppm 100 96993
Glyphosate isopropylamine salt Gliocladium roseum Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Gliocladium roseum Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Glycine max Soybean POP POP ABND NOAEL NA stg 0.74928 lb/acre 100 97138
Glyphosate isopropylamine salt Glycine max Soybean POP POP ABND NOAEL NA stg 0.74928 lb/acre 100 97138
Glyphosate isopropylamine salt Glycine max Soybean POP POP ABND NOAEL NA stg 0.74928 lb/acre 100 97138
Glyphosate isopropylamine salt Glycine max Soybean POP POP ABND NOAEL NA stg 0.74928 lb/acre 100 97138
Glyphosate isopropylamine salt Glycine max Soybean POP POP BMAS NOAEL NA stg 0.74928 lb/acre 100 97138
Glyphosate isopropylamine salt Glycine max Soybean POP POP BMAS NOAEL NA stg 0.74928 lb/acre 100 97138
Glyphosate isopropylamine salt Glycine max Soybean POP POP BMAS NOAEL na hv 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Glycine max Soybean POP POP BMAS NOAEL na hv 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Glycine max Soybean POP POP BMAS NOAEL na hv 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Glycine max Soybean POP POP BMAS NOAEL na hv 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Glycine max Soybean POP POP BMAS NOAEL na hv 0.99904 lb/acre 100 96916
Glyphosate isopropylamine salt Glycine max Soybean POP POP BMAS NOAEL 107 d 0.84 ae kg/ha 100 97329
Glyphosate isopropylamine salt Glycine max Soybean POP POP BMAS NOAEL 103 d 0.84 ae kg/ha 100 97329
Glyphosate isopropylamine salt Gnathonemus tamandua Electric fish POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Gomphonema sp. Diatom POP POP ABND LOAEL 47 d 2.2 ai kg/ha 100 6383
Glyphosate isopropylamine salt Gonatium rubens Weaver Spider POP POP ABND NOAEL LOAEL ~120 d 180 360 ai g/ha 100 97117
Glyphosate isopropylamine salt Gymnarchus niloticus Aba POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Gymnoascus reessii Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Gymnoascus reessii Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Harpalus somnulentus Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Harpalus nigritarsis Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Hebeloma crustuliniforme Fungus POP POP WGHT NOAEL LOAEL 30 d 10 50 ppm 100 92276
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Glyphosate isopropylamine salt Helisoma trivolvis Ramshorn snail POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Hemichromis bimaculatus African Jewelfish POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Hemichromis fasciatus Banded jewelfish POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Heterotis niloticus African Bonytongue POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Hyla versicolor Gray tree frog POP POP ABND LOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Ips pini Pine engraver POP POP ABND NOAEL <=385 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Ips pini Pine engraver POP POP ABND NOAEL <=378 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Ips pini Pine engraver POP POP ABND NOAEL <=364 d 7 AI g/eu 100 97551
Glyphosate isopropylamine salt Laccaria laccata Ectomycorrhizal fungi POP POP WGHT NOAEL LOAEL 30 d 10 50 ppm 100 92276
Glyphosate isopropylamine salt Lepthyphantes tenuis Dwarf Weaver Spider POP POP ABND NOAEL ~90 d 360 ai g/ha 100 97117
Glyphosate isopropylamine salt Lepthyphantes tenuis Dwarf Weaver Spider POP POP ABND LOAEL ~120 d 360 ae g/ha 100 67167
Glyphosate isopropylamine salt Lepthyphantes tenuis Dwarf Weaver Spider POP POP ABND NOAEL ~480 d 360 ae g/ha 100 67167
Glyphosate isopropylamine salt Leptodiaptumus siciloides Copepod POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Lestes sp. Damselfly POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Limnobium spongia American Spongeplant POP POP BMAS NOAEL 84 d 7.72 kg/ha 100 97638
Glyphosate isopropylamine salt Melanoplus sp Grasshopper POP POP ABND NOAEL ~45 d 1 qt/acre 100 97327
Glyphosate isopropylamine salt Meloidogyne javanica Javanese root-knot nematode POP POP ABND NOAEL 35 d 360000 ppm 100 75453
Glyphosate isopropylamine salt Meridion sp Diatom POP POP ABND NOAEL 47 d 2.2 ai kg/ha 100 6383
Glyphosate isopropylamine salt Meridion sp Diatom POP POP ABND NOAEL 29 d 2.2 ai kg/ha 100 6383
Glyphosate isopropylamine salt Metarhizium anisopliae Fungus POP POP ABND NOAEL 3 d 3600 ppm 100 71212
Glyphosate isopropylamine salt Microtus oregoni Creeping Vole POP POP ABND NOAEL 1095 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Microtus oregoni Creeping Vole POP POP ABND NOAEL 1095 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Microtus oregoni Creeping Vole POP POP NCHG NOAEL 3285 d 3 AI kg/ha 100 97114
Glyphosate isopropylamine salt Microtus longicaudus Long Tailed Vole POP POP ABND NOAEL 730 d 67 % v/v 100 97004
Glyphosate isopropylamine salt Microtus pennsylvanicus Meadow vole POP POP ABND LOAEL 730 d 67 % v/v 100 97004
Glyphosate isopropylamine salt Microtus montanus Montane vole POP POP ABND LOAEL 365 d 1.5 ai kg/ha 100 97135
Glyphosate isopropylamine salt Microtus montanus Montane vole POP POP ABND LOAEL 365 d 1.5 ai kg/ha 100 97135
Glyphosate isopropylamine salt Microtus montanus Montane vole POP POP ABND NOAEL 365 d 1.5 ai kg/ha 100 97135
Glyphosate isopropylamine salt Mormyrus rume Elephant Fish POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Mortierella alpina Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Mortierella alpina Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Myriophyllum sibiricum Water milfoil POP POP PSYN NOAEL 14 d 2.99 mg/L 100 74985
Glyphosate isopropylamine salt Myriophyllum sibiricum Water milfoil POP POP PSYN NOAEL 14 d 2.99 mg/L 100 74985
Glyphosate isopropylamine salt Navicula sp. Diatom POP POP ABND NOAEL 47 d 2.2 ai kg/ha 100 6383
Glyphosate isopropylamine salt Nectria haematococca Fungi POP POP ABND NOAEL LOAEL <=12 d 60 100 ppm 100 96993
Glyphosate isopropylamine salt Nectria haematococca Fungi POP POP ABND NOAEL 14 d 0.74928 lb/acre 100 66674
Glyphosate isopropylamine salt Nectria haematococca Fungi POP POP ABND NOAEL 14 d 0.74928 lb/acre 100 66674
Glyphosate isopropylamine salt Nectria haematococca Fungi POP POP ABND LOAEL 14 d 0.74928 lb/acre 100 66674
Glyphosate isopropylamine salt Nectria haematococca Fungi POP POP ABND LOAEL 14 d 0.74928 lb/acre 100 66674
Glyphosate isopropylamine salt Nectria haematococca Fungi POP POP ABND LOAEL 14 d 0.74928 lb/acre 100 66674
Glyphosate isopropylamine salt Nectria haematococca Fungi POP POP ABND NOAEL 14 d 1.49856 lb/acre 100 66674
Glyphosate isopropylamine salt Nezara viridula Stink Bug POP POP ABND NOAEL ~60 d 1 qt/acre 100 97327
Glyphosate isopropylamine salt Nezara viridula Stink Bug POP POP ABND NOAEL ~45 d 1 qt/acre 100 97327
Glyphosate isopropylamine salt Notiophilus semistriatus Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Notonecta undulata Backswimmer POP POP ABND LOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt NR Ascomycota Fungi phylum POP POP ABND NOAEL LOAEL 15 d 10 100 ppm 100 70527
Glyphosate isopropylamine salt NR Plantae Plant kingdom POP POP CNTL LOAEL 365 d 4.1 L/ha 100 96989
Glyphosate isopropylamine salt NR Plantae Plant kingdom POP POP ABND LOAEL 1095 d 2.9 L/ha 100 96989
Glyphosate isopropylamine salt NR Plantae Plant kingdom POP POP DVRS NOAEL 1825 d 1.90888 lb/acre 100 96991
Glyphosate isopropylamine salt NR Plantae Plant kingdom POP POP DVRS LOAEL 365 d 1.90888 lb/acre 100 96991
Glyphosate isopropylamine salt NR Mammalia Mammal class POP POP DVRS LOAEL 365 d 2.14 AI kg/ha 100 96991
Glyphosate isopropylamine salt NR Icteridae NR POP POP COVR NOAEL ~730 d 5.3 L/ha 100 97120
Glyphosate isopropylamine salt NR Arthropoda Arthropod phylum POP POP ABND NOAEL 730 d 1.8 AI kg/ha 100 97003
Glyphosate isopropylamine salt NR Fungi Fungi Kingdom POP POP DBMS NOAEL 730 d 1.6056 lb/acre 100 97003
Glyphosate isopropylamine salt NR Gastropoda Snails/limpets class POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Oligochaeta Annelid worm class POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Crustacea Crustacean subphylum POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Copepoda NR POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Cladocera Water flea order POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Chydoridae Cladocera family POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Ostracoda Ostracod/seed shrimp subclass POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Hydracarina Water mite family POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Hemiptera Waterbug order POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Corixidae Water boatman family POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Coleoptera Beetle order POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Dytiscidae Diving beetle family POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Diptera Fly/mosquito/midge order POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Chironomidae Midge family POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Chaoboridae Phantom midge family POP POP ABND LOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Ceratopogonidae Biting midge family POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt NR Arachnida Spider/mite class POP POP ABND NOAEL LOAEL ~120 d 180 360 ai g/ha 100 97117
Glyphosate isopropylamine salt NR Arachnida Spider/mite class POP POP ABND NOAEL ~120 d 360 ai g/ha 100 97117
Glyphosate isopropylamine salt NR Arachnida Spider/mite class POP POP ABND NOAEL LOAEL ~120 d 180 360 ai g/ha 100 97117
Glyphosate isopropylamine salt NR Fungi Fungi Kingdom POP POP ABND NOAEL 14 d 1.5164 lb/acre 100 97116
Glyphosate isopropylamine salt NR Fungi Fungi Kingdom POP POP DVRS NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt NR Fungi Fungi Kingdom POP POP DVRS NOAEL 730 d 1.338 lb/acre 100 97115
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Glyphosate isopropylamine salt NR Fungi Fungi Kingdom POP POP PGRT LOAEL 10 d 1 ppm 100 97109
Glyphosate isopropylamine salt NR Araneae Araneoid spider order POP POP DVRS NOAEL ~180 d 360 ai g/ha 100 72930
Glyphosate isopropylamine salt NR Araneae Araneoid spider order POP POP DVRS NOAEL ~150 d 1440 ai g/ha 100 72930
Glyphosate isopropylamine salt NR Poaceae Grass family POP POP ABND NOEL 319 to 546 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt NR Poaceae Grass family POP POP ABND NOEL 420 d 0.9812 lb/acre 100 41467
Glyphosate isopropylamine salt NR Poaceae Grass family POP POP ABND NOEL 300 d 0.9812 lb/acre 100 41467
Glyphosate isopropylamine salt NR Poaceae Grass family POP POP ABND NOEL 480 d 0.9812 lb/acre 100 41467
Glyphosate isopropylamine salt NR Magnoliopsida Dicot class POP POP ABND NOEL 319 to 570 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt NR Magnoliopsida Dicot class POP POP ABND NOEL 297 TO 453 d 0.9812 lb/acre 100 41467
Glyphosate isopropylamine salt NR Magnoliopsida Dicot class POP POP ABND NOEL 306 TO 546 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt NR Magnoliopsida Dicot class POP POP ABND NOEL 306 to 546 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt NR Fungi Fungi Kingdom POP POP ABND NOAEL 36 d 3.41636 lb/acre 41 25670
Glyphosate isopropylamine salt NR Tabellariales NR POP POP ABND NOAEL 47 d 2.2 ai kg/ha 100 6383
Glyphosate isopropylamine salt NR Cymbellaceae Diatom family POP POP ABND NOAEL <=47 d 2.2 ai kg/ha 100 6383
Glyphosate isopropylamine salt NR Carabidae Ground beetle family POP POP DVRS NOAEL ~730 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt NR Pentatomidae Stink bug family POP POP ABND NOAEL ~45 d 1 qt/acre 100 97327
Glyphosate isopropylamine salt NR Aphididae Aphid family POP POP ABND NOAEL >6 TO d 0.84 ae kg/ha 100 97329
Glyphosate isopropylamine salt NR Aphididae Aphid family POP POP ABND NOAEL >6 TO d 0.84 ae kg/ha 100 97329
Glyphosate isopropylamine salt NR Copepoda NR POP POP ABND EC50 4 d 1.59(0.70 TO 3.43) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Plantae Plant kingdom POP POP COVR LOAEL 365 d 2.9 L/ha 100 40279
Glyphosate isopropylamine salt NR Copepoda NR POP POP ABND EC20 4 d 0.82(0.30 TO 2.20) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Copepoda NR POP POP ABND EC50 7 d 0.71(0.51 TO 0.93) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Copepoda NR POP POP ABND EC20 7 d 0.52(0.34 TO 0.72) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Copepoda NR POP POP ABND EC50 7 d 0.74(0.52 TO 0.98) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Copepoda NR POP POP ABND EC20 7 d 0.54(0.35 TO 0.76) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Copepoda NR POP POP ABND EC50 7 d 0.43(0.24 TO 0.65) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Copepoda NR POP POP ABND EC20 7 d 0.16(0.01 TO 0.35) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Cladocera Water flea order POP POP ABND EC50 11 d 1.44(1.22 TO 1.69) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Cladocera Water flea order POP POP ABND EC20 11 d 1.13(1.11 TO 1.52) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Cladocera Water flea order POP POP ABND EC50 7 d 0.17(0 TO 0.43) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Cladocera Water flea order POP POP ABND EC20 7 d 0.04(0 TO 0.26) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Rotifera Rotifer phylum POP POP ABND EC50 14 d 5.29(2.10 TO 6.81) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Rotifera Rotifer phylum POP POP ABND EC20 14 d 4.78(1.71 TO 6.34) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Rotifera Rotifer phylum POP POP ABND EC50 14 d 6.31(3.48 TO 7.23) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Rotifera Rotifer phylum POP POP ABND EC20 14 d 6.01(3.24 TO 6.91) ae mg/L 100 86275
Glyphosate isopropylamine salt NR Fungi Fungi Kingdom POP POP ABND LOAEL 60 d 0.48168 lb/acre 100 48089
Glyphosate isopropylamine salt NR Collembola Springtail order POP POP ABND NOAEL 730 d 11 oz/acre 100 97546
Glyphosate isopropylamine salt NR Collembola Springtail order POP POP ABND LOAEL 730 d 15 oz/acre 100 97546
Glyphosate isopropylamine salt NR Plantae Plant kingdom POP POP COVR NOAEL 28 d 1.16 TO 1.75 L/ha 100 96913
Glyphosate isopropylamine salt NR Plantae Plant kingdom POP POP COVR NOAEL 42 d 1.16 TO 1.75 L/ha 100 96913
Glyphosate isopropylamine salt NR Tabellariales NR POP POP ABND LOAEL 47 d 2.2 ai kg/ha 100 6383
Glyphosate isopropylamine salt Oscinella frit Frit fly POP POP ABND NOAEL 14 d 4 L/ha 100 96997
Glyphosate isopropylamine salt Paecilomyces carneus Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Paecilomyces carneus Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Paecilomyces farinosus Fungus POP POP ABND NOAEL 3 d 3600 ppm 100 71212
Glyphosate isopropylamine salt Paecilomyces fumosoroseus Fungus POP POP ABND NOAEL 3 d 3600 ppm 100 71212
Glyphosate isopropylamine salt Papyrocranus afer African Featherfin POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Parachanna obscura Smooth-breasted Snakefish POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Patrobus longicornis Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Penicillium canescens Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Penicillium canescens Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse POP POP SEXR LOAEL 336 d 2.2 AI kg/ha 100 39005
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse POP POP ABND NOAEL 1095 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse POP POP ABND LOAEL 1095 d 3 ai kg/ha 100 70347
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse POP POP NCHG NOAEL 3285 d 3 AI kg/ha 100 97114
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse POP POP NCHG NOAEL 4015 d 2.2 AI kg/ha 100 97114
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse POP POP ABND NOAEL 730 d 67 % v/v 100 97004
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse POP POP ABND NOAEL 730 d 1.8 AI kg/ha 100 97003
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse POP POP ABND NOAEL 1095 d 1.5 ai kg/ha 100 97135
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse POP POP ABND NOAEL 1095 d 1.5 ai kg/ha 100 97135
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse POP POP ABND NOAEL 730 d 1.5 ai kg/ha 100 97135
Glyphosate isopropylamine salt Phialocephala sp. Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Phomopsis sp. Fungi POP POP ABND NOAEL 36 d 3.41636 lb/acre 41 25670
Glyphosate isopropylamine salt Phomopsis sp. Fungi POP POP ABND NOAEL 36 d 3.41636 lb/acre 41 25670
Glyphosate isopropylamine salt Phomopsis sp. Fungi POP POP ABND NOAEL 7 d 3.41636 lb/acre 41 25670
Glyphosate isopropylamine salt Physa integra Pouch snail POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Pithophora oedogonia Green algae POP POP PGRT EC50 7 d 67.0(43.00 TO 80.3) AI mg/L 100 81674
Glyphosate isopropylamine salt Pithophora oedogonia Green algae POP POP PGRT EC25 7 d 42 AI mg/L 100 81674
Glyphosate isopropylamine salt Pithophora oedogonia Green algae POP POP PGRT LOAEL 7 d 100 AI mg/L 100 81674
Glyphosate isopropylamine salt Pithophora oedogonia Green algae POP POP PGRT NOAEL LOAEL 7 d 15.6 23.4 AI mg/L 100 81674
Glyphosate isopropylamine salt Pithophora oedogonia Green algae POP POP PGRT EC25 7 d 17.6(12.66 TO 26.3) AI mg/L 100 81674
Glyphosate isopropylamine salt Plankton Plankton NR POP POP PSYN NOAEL 2 d 0.43 ai kg/ha 100 53095
Glyphosate isopropylamine salt Plathypena scabra Green Cloverworm POP POP ABND NOAEL 21 d 1.16 TO 1.75 L/ha 100 96913
Glyphosate isopropylamine salt Plathypena scabra Green Cloverworm POP POP ABND NOAEL 35 d 1.16 TO 1.75 L/ha 100 96913
Glyphosate isopropylamine salt Platynus decentis Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Poecilus lucublandus Woodland Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
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Glyphosate isopropylamine salt Polypterus ansorgii Thorny Eel POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Porzana carolina Sora Rail POP POP ABND NOAEL 730 d 5.8 l/ha 100 97005
Glyphosate isopropylamine salt Pseudacris crucifer Spring peeper POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Pseudogymnoascus roseus Fungus POP POP ABND NOAEL 730 d 1.5 ai kg/ha 100 97115
Glyphosate isopropylamine salt Pseudogymnoascus roseus Fungus POP POP ABND NOAEL 730 d 1.5 ai kg/ha 100 97115
Glyphosate isopropylamine salt Pseudokirchneriella subcapitata Green algae POP POP BMAS EC50 14 TO 21 d 0.00383 mg/L 100 11780
Glyphosate isopropylamine salt Pseudokirchneriella subcapitata Green algae POP POP PGRT EC50 4 d 1.1 mg/L 100 69584
Glyphosate isopropylamine salt Pseudokirchneriella subcapitata Green algae POP POP PGRT EC100 4 d 3.2 mg/L 100 69584
Glyphosate isopropylamine salt Pseudokirchneriella subcapitata Green algae POP POP PGRT EC50 4 d 1.05 mg/L 100 69584
Glyphosate isopropylamine salt Pseudokirchneriella subcapitata Green algae POP POP PGRT EC50 4 d 1.05 mg/L 100 69584
Glyphosate isopropylamine salt Pseudokirchneriella subcapitata Green algae POP POP PGRT EC100 4 d 3.2 mg/L 100 69584
Glyphosate isopropylamine salt Pterostichus adstrictus Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Pterostichus coracinus Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Pythium ultimum Fungus POP POP ABND NOAEL LOAEL <=12 d 100 140 ppm 100 96993
Glyphosate isopropylamine salt Pythium ultimum Fungus POP POP PGRT NOAEL LOAEL 1 d 0.001 0.01 ppm 100 97139
Glyphosate isopropylamine salt Pythium ultimum Fungus POP POP PGRT NOAEL LOAEL 1 d 0.01 0.1 ppm 100 97139
Glyphosate isopropylamine salt Pythium sylvaticum Fungus POP POP PGRT NOAEL LOAEL 1 d 0.0001 0.001 ppm 100 97139
Glyphosate isopropylamine salt Pythium sylvaticum Fungus POP POP PGRT NOAEL LOAEL 1 d 0.01 0.1 ppm 100 97139
Glyphosate isopropylamine salt Pythium ultimum Fungus POP POP PGRT NOAEL 1 d 0.1 ppm 100 97139
Glyphosate isopropylamine salt Pythium ultimum Fungus POP POP PGRT NOAEL 1 d 0.1 ppm 100 97139
Glyphosate isopropylamine salt Pythium sylvaticum Fungus POP POP PGRT NOAEL LOAEL 1 d 0.01 0.1 ppm 100 97139
Glyphosate isopropylamine salt Pythium sylvaticum Fungus POP POP PGRT NOAEL 1 d 0.1 ppm 100 97139
Glyphosate isopropylamine salt Rana sylvatica Wood frog POP POP ABND LOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Rana pipiens Leopard frog POP POP ABND LOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Rhopalosiphum padi Aphid POP POP ABND LOAEL 14 d 4 L/ha 100 96997
Glyphosate isopropylamine salt Scaphinotus bilobus Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Scapholeberis sp. Water flea POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Scenedesmus acutus Green algae POP POP GPOP EC50 4 d 9.08 mg/L 100 18456
Glyphosate isopropylamine salt Scenedesmus acutus Green algae POP POP GPOP MATC 4 d 3.61 mg/L 100 18456
Glyphosate isopropylamine salt Scenedesmus acutus Green algae POP POP GPOP NOEC 4 d 3.2 mg/L 100 18456
Glyphosate isopropylamine salt Scenedesmus acutus Green algae POP POP GPOP LOEC 4 d 4.08 mg/L 100 18456
Glyphosate isopropylamine salt Scenedesmus quadricauda Green algae POP POP GPOP MATC 4 d 1.76 mg/L 100 18456
Glyphosate isopropylamine salt Scenedesmus quadricauda Green algae POP POP GPOP EC50 4 d 9.09 mg/L 100 18456
Glyphosate isopropylamine salt Scenedesmus quadricauda Green algae POP POP GPOP LOEC 4 d 2.5 mg/L 100 18456
Glyphosate isopropylamine salt Scenedesmus quadricauda Green algae POP POP GPOP NOEC 4 d 1.25 mg/L 100 18456
Glyphosate isopropylamine salt Senna obtusifolia Sicklepod POP POP BMAS LOAEL na hv 0.5 lb/acre 100 97327
Glyphosate isopropylamine salt Simocephalus sp. Water flea POP POP ABND NOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt Sorex sp. Red-toothed shrew POP POP ABND NOAEL 3285 d 3 AI kg/ha 100 97114
Glyphosate isopropylamine salt Sorex sp. Red-toothed shrew POP POP ABND NOAEL 4015 d 2.2 AI kg/ha 100 97114
Glyphosate isopropylamine salt Sorex cinereus Masked shrew POP POP ABND LOAEL 730 d 1.8 AI kg/ha 100 97003
Glyphosate isopropylamine salt Sphaeroderus canadensis Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Sphaeroderus stenostomus Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Spissistilus festinus Three Cornered Alfalfa Hopper POP POP ABND NOAEL ~45 d 1 qt/acre 100 97327
Glyphosate isopropylamine salt Spissistilus festinus Three Cornered Alfalfa Hopper POP POP ABND NOAEL ~45 d 1 qt/acre 100 97327
Glyphosate isopropylamine salt Spissistilus festinus Three Cornered Alfalfa Hopper POP POP ABND NOAEL 21 d 1.16 TO 1.75 L/ha 100 96913
Glyphosate isopropylamine salt Spissistilus festinus Three Cornered Alfalfa Hopper POP POP ABND NOAEL 35 d 1.16 TO 1.75 L/ha 100 96913
Glyphosate isopropylamine salt Sporobolus indicus smut grass POP POP ABND NOEL 546 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Sporobolus indicus smut grass POP POP ABND NOEL 498 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Sporobolus indicus smut grass POP POP ABND NOEL 458 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Sporobolus indicus smut grass POP POP ABND NOEL 359 d 0.5352 lb/acre 100 41467
Glyphosate isopropylamine salt Sporobolus indicus smut grass POP POP ABND LOEL 359 d 0.9812 lb/acre 100 41467
Glyphosate isopropylamine salt Sporobolus indicus smut grass POP POP ABND LOEL 306 0.5352 lb/acre 100 41467
Glyphosate isopropylamine salt Sporobolus indicus smut grass POP POP ABND NOEL 570 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Sporobolus indicus smut grass POP POP ABND NOEL 521 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Sporobolus indicus smut grass POP POP ABND NOEL 479 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Sporobolus indicus smut grass POP POP ABND NOEL 421 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Sporobolus indicus smut grass POP POP ABND NOEL 319 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Sporobolus indicus smut grass POP POP ABND NOEL 318 to 473 0.9812 lb/acre 100 41467
Glyphosate isopropylamine salt Sporobolus indicus smut grass POP POP ABND NOEL 408 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Sporobolus indicus smut grass POP POP ABND NOEL 379 d 1.9624 lb/acre 100 41467
Glyphosate isopropylamine salt Stagnicola elodes Marsh pond snail POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112
Glyphosate isopropylamine salt Suillus tomentosus Fungus POP POP WGHT NOAEL LOAEL 30 d 1 10 ppm 100 92276
Glyphosate isopropylamine salt Synuchus impunctatus Ground Beetle POP POP ABND NOAEL ~770 d 1.5 ae kg/ha 100 97441
Glyphosate isopropylamine salt Tamias amoenus Yellow pine chipmunk POP POP ABND NOAEL 730 d 67 % v/v 100 97004
Glyphosate isopropylamine salt Tamias amoenus Yellow pine chipmunk POP POP ABND NOAEL 1095 d 1.5 ai kg/ha 100 97135
Glyphosate isopropylamine salt Tamias amoenus Yellow pine chipmunk POP POP ABND NOAEL 1095 d 1.5 ai kg/ha 100 97135
Glyphosate isopropylamine salt Thanatephorus cucumeris Fungi POP POP ABND NOAEL NA stg 0.74928 lb/acre 100 97138
Glyphosate isopropylamine salt Thanatephorus cucumeris Fungi POP POP ABND NOAEL NA stg 0.74928 lb/acre 100 97138
Glyphosate isopropylamine salt Thanatephorus cucumeris Fungi POP POP ABND LOAEL NA stg 0.74928 lb/acre 100 97138
Glyphosate isopropylamine salt Thanatephorus cucumeris Fungi POP POP ABND LOAEL NA stg 0.74928 lb/acre 100 97138
Glyphosate isopropylamine salt Thanatephorus cucumeris Fungi POP POP ABND NOAEL NA stg 0.74928 lb/acre 100 97138
Glyphosate isopropylamine salt Thanatephorus cucumeris Fungi POP POP ABND NOAEL NA stg 0.74928 lb/acre 100 97138
Glyphosate isopropylamine salt Thelephora americana Coral Fungus POP POP WGHT NOAEL LOAEL 30 d 10 50 ppm 100 92276
Glyphosate isopropylamine salt Thelephora terrestris Fungus POP POP WGHT NOAEL LOAEL 30 d 10 50 ppm 100 92276
Glyphosate isopropylamine salt Tilapia dageti Speckled Tilapia POP POP ABND NOAEL 28 d 2.88 ae kg/ha 100 97705
Glyphosate isopropylamine salt Tramea sp. Dragonfly POP POP ABND NOAEL 13 d 3.8 mg/L 100 89112



Chemical Name Genus Species Common Name Effect Group Effect Meas Endpt1 Endpt2 Dur Preferred Dur Unit Preferred Conc Value1 Preferred Conc Value2 Preferred Conc Units Preferred % Purity Ref #
Glyphosate isopropylamine salt Trichoderma viride Fungi POP POP ABND NOAEL <=12 d 140 ppm 100 96993
Glyphosate isopropylamine salt Trichoderma harzianum Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Trichoderma polysporum Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Trichoderma viride Fungi POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Trichoderma viride Fungi POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Trichoderma polysporum Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Trichoderma harzianum Fungus POP POP ABND NOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Trichoderma harzianum Fungus POP POP DMTR NOAEL LOAEL NR cd 12.5 25 ppm 50 97550
Glyphosate isopropylamine salt Trichoderma viride Fungi POP POP DMTR NOAEL LOAEL NR cd 50 100 ppm 50 97550
Glyphosate isopropylamine salt Trichoderma harzianum Fungus POP POP ABND LOAEL 15 d 0.5 g 50 97550
Glyphosate isopropylamine salt Trichoderma viride Fungi POP POP ABND LOAEL 15 d 0.5 g 50 97550
Glyphosate isopropylamine salt Typha sp. Cattail POP POP COVR LOAEL >=365 d 5.8 l/ha 100 97005
Glyphosate isopropylamine salt Typha sp. Cattail POP POP COVR LOAEL ~730 d 5.3 L/ha 100 97120
Glyphosate isopropylamine salt Typha sp. Cattail POP POP CNTL LOAEL <=730 d 5.8 L/ha 100 97122
Glyphosate isopropylamine salt Typha sp. Cattail POP POP COVR LOAEL 730 d 5.8 l/ha 100 97751
Glyphosate isopropylamine salt Umbelopsis vinacea Fungus POP POP ABND LOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Umbelopsis vinacea Fungus POP POP ABND LOAEL 730 d 1.338 lb/acre 100 97115
Glyphosate isopropylamine salt Zostera japonica Dwarf eelgrass POP POP COVR LOAEL 365 d 4.2 ae kg/ha 100 97640
Glyphosate isopropylamine salt Zostera japonica Dwarf eelgrass POP POP COVR NOAEL 365 d 4.2 ae kg/ha 100 97640
Glyphosate isopropylamine salt Zostera japonica Dwarf eelgrass POP POP COVR NOAEL 365 d 4.2 ae kg/ha 100 97640
Glyphosate isopropylamine salt Algae Algae NR SYS PRS PPRO NOAEL 0.291666667 d 0.125 AI mg/L 100 75182
AMPA Glomus intraradices Mycorrhizal fungi REP REP SPRD IC50 14 d 3.686 ppm 97 55367
AMPA Glomus intraradices Mycorrhizal fungi REP REP SPRD IC50 14 d 3.8 ppm 100 55368
Glyphosate Brachionus calyciflorus Rotifer REP REP GREP LOAEL 3 d 0.82 mg/L 41 79406
Glyphosate Ceriodaphnia dubia Water flea REP REP PROG NOAEL 8 d 0.0098 mg/L >=98 94271
Glyphosate Clethrionomys gapperi Southern red-backed vole REP REP PRFM LOAEL 365 d 2.14 ai kg/ha 100 96941
Glyphosate Fusarium sp. Fungi REP REP GERM LOAEL 10 d 100 ppm 100 97743
Glyphosate Glomus intraradices Mycorrhizal fungi REP REP SPRD IC50 14 d 0.4995 ppm 99.9 55367
Glyphosate Glomus intraradices Mycorrhizal fungi REP REP SPRD IC50 14 d 0.5 ppm 100 55368
Glyphosate Lepidium sativum Garden cress REP REP GERM IC50 ~7 d 0.0001 M 100 78497
Glyphosate Peromyscus maniculatus Deer mouse REP REP PRFM NOAEL 1825 d 2.14 ai kg/ha 100 96941
Glyphosate Peromyscus maniculatus Deer mouse REP REP PRFM NOAEL d 1.1 TO 1.2 ai kg/ha 100 71474
Glyphosate isopropylamine salt Dactylaria higginsii Fungus REP REP GERM LOAEL 1.041666667 d 20.8 ml/eu 100 88572
Glyphosate isopropylamine salt Galerucella calmariensis Leaf Beetle REP REP PROG NOAEL 14 d 2 % 100 97137
Glyphosate isopropylamine salt Galerucella calmariensis Leaf Beetle REP REP PROG NOAEL 14 d 2 % 100 97137
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug REP REP FCND NOAEL 10 d 1.76 L/ha 100 96914
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug REP REP FCND NOAEL 10 d 1.76 L/ha 100 96914
Glyphosate isopropylamine salt Geocoris punctipes Chinch bug REP REP FCND NOAEL 10 d 1.76 L/ha 100 96914
Glyphosate isopropylamine salt Gliocladium sp Fungi REP REP SPRD NOAEL <=12 d 140 ppm 100 96993
Glyphosate isopropylamine salt Glycine max Soybean REP REP GERM LOAEL 36 d 3.41636 lb/acre 41 25670
Glyphosate isopropylamine salt Glycine max Soybean REP REP GERM LOAEL 20 d 3.41636 lb/acre 41 25670
Glyphosate isopropylamine salt Leptosphaeria maculans Blackleg REP REP SPRD LOAEL ~120 d 10000 ppm 100 96995
Glyphosate isopropylamine salt Microtus oregoni Creeping Vole REP REP REPO NOAEL 3285 d 3 AI kg/ha 100 97114
Glyphosate isopropylamine salt Microtus oregoni Creeping Vole REP REP REPO NOAEL 4015 d 2.2 AI kg/ha 100 97114
Glyphosate isopropylamine salt Nectria haematococca Fungi REP REP SPRD NOAEL LOAEL <=12 d 100 140 ppm 100 96993
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse REP REP REPO LOAEL 3285 d 3 AI kg/ha 100 97114
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse REP REP REPO NOAEL 4015 d 2.2 AI kg/ha 100 97114
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse REP REP REPO NOAEL 730 d 67 % v/v 100 97004
Glyphosate isopropylamine salt Peromyscus maniculatus Deer mouse REP REP REPO NOAEL 730 d 67 % v/v 100 97004
Glyphosate isopropylamine salt Phytophthora cinnamomi Fungi REP REP SEPD LOAEL 3 d 1440 ppm 100 70028
Glyphosate isopropylamine salt Phytophthora cinnamomi Fungi REP REP SEPD NOAEL 3 d 2880 ppm 100 70028
Glyphosate isopropylamine salt Phytophthora cinnamomi Fungi REP REP SEPD LOAEL 4 d 2880 ppm 100 70482
Glyphosate isopropylamine salt Phytophthora cinnamomi Fungi REP REP SEPD NOAEL 4 d 2880 ppm 100 70482
Glyphosate isopropylamine salt Pyrenophora tritici-repentis Fungus REP REP SEPD LOAEL 30 d 1.7 % AI 100 97140
Glyphosate isopropylamine salt Pythium ultimum Fungus REP REP GERM NOAEL 4.17E-02 d 0.1 ppm 100 97139
Glyphosate isopropylamine salt Pythium ultimum Fungus REP REP GERM NOAEL LOAEL 4.17E-02 d 0.001 0.01 ppm 100 97139
Glyphosate isopropylamine salt Rattus norvegicus Norway rat REP REP RSEM NOAEL 16 d 1000 mg/kg bdwt 100 97707
Glyphosate isopropylamine salt Trichoderma viride Fungi REP REP SPRD NOAEL LOAEL <=12 d 100 140 ppm 100 96993
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Executive Summary 

This updated drinking water assessment for glyphosate includes new environmental fate data, 

current surface and ground water models, and a comprehensive evaluation of surface and ground 

water monitoring data.  Parent glyphosate, expressed on an acid equivalence basis, is considered 

the residue of concern for drinking water.     

Maximum observed and predicted glyphosate concentrations in surface water are shown in Table 

1. The maximum glyphosate concentrations in surface source drinking water are associated with 

the glyphosate use as a direct water application to control aquatic weeds in potable source 

waters. The maximum estimated drinking water concentration (EDWC) of glyphosate in surface 

source water are not expected to exceed 700 μg/L for the 1 in 10 year daily peak, 104 μg/L for 

the 1 in 10 year 90-day average, 75 μg/L for the 1 in 10 year annual average, and 75 μg/L for the 

30 year annual average. These concentrations were derived from label language that defines the 

maximum allowable glyphosate concentration at the intake of a treated drinking water system, as 

well as model predicted concentrations for the long term average glyphosate concentrations. 

Estimated glyphosate concentrations from monitoring sites with comparable watershed areas to 
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community water systems are substantially lower than the glyphosate concentration from direct 

water applications. The maximum EDWC’s for glyphosate from monitoring data are 35.1 μg/L 

or the 1 in 10 year daily peak, 13.5 μg/L for the 1 in 10 year 90-day average, and 2.8 μg/L for the 

1 in 10 year annual average. Although the glyphosate concentrations from monitoring data have 

not been corrected for the inherent underestimation due to less than daily sampling, a preliminary 

analysis of bias factors for glyphosate suggests that bias factor corrected EDWC from 

monitoring data are comparable to the recommended EDWCs from direct water application of 

glyphosate to potable water sources. 

 
Table 1. Maximum EDWCS for Glyphosate in Surface Water 

Use Sites 
1 in 10 year 30-year 

Annual 
Average Daily Average 

Daily 
90-day 

Average 
Annual 
Average 

 μg ae1/L 

Terrestrial Food and Non-

Agricultural Uses-PWC 

 
199 99 65 50 

Direct Water Application-using 

label restriction for MCL and 

50% treatment area 

 

7002 7002 104 75 70 

Rice and Cranberry-PFAM 162 162 13.8 5.2 3.6 

All SW Monitoring Data3  257 257 106 59.7 NC 

All SW Monitoring Data  

 1 in 10 year at 90th percentile site 

61 

 
61 13 3 NC 

SW Monitoring Data for Potential 

Watersheds Supporting CWSs4     

1 in 10 year at 90th percentile site 

 

35.09 35.09 13.47 2.82 NC 

1-Concentrations of glyphosate have been normalized to acid equivalence because glyphosate is formulated as 

amine salts in end use products. The acid equivalence is the ratio of the molecular weight of the acid (grams/mole) 

to the molecular weight of the amine salt of glyphosate (grams/mole). This ratio was used to adjust the application 

rates in modeling.  Additionally, monitoring data occurrence analyzed for glyphosate acid. 

 

2- Represent the maximum label restricted concentration in glyphosate treated potable water.  This concentration is 

equal to the OW Maximum Contaminate Level (MCL).    

   

3-Data represent maximum concentrations of glyphosate in surface water monitoring data without a distributional 

assumption of the 1 in 10 year exposure concentration at a 90th percentile site. These are the observed glyphosate 

exposure concentration from all surface water monitoring data. 

    

4-Concentrations represent 1 in 10 year concentration at a 90th percentile site for monitoring sites with watersheds  

0.04 km2. 

Maximum observed and predicted glyphosate concentrations in ground water are shown in Table 

2. Although the PWC modeling indicate no glyphosate breakthrough in groundwater during a 

100-year simulation, ground water monitoring data indicate a very high peak (285 μg/L) and 

annual average concentration (20.6 μg/L) for glyphosate. The groundwater monitoring data with 

high glyphosate concentrations are associated with subsurface drains and, therefore, they are not 

representative of groundwater source drinking water. Typically, tile drain fields form preferential 

flow pathways into tile drains, which allows for a less torturous flow pathway when compared to 

advection-dispersion flow, as assumed in PWC modeling. 
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Table 2. Maximum EDWCS for Glyphosate in Groundwater 

Assessment Process Peak Annual Average 
μg/L

PRZM-GW Modeling No breakthrough in GW 

Ground Water Monitoring 285 20.6 

EFED recommends that the Health Effects Division (HED) use 700 μg/L for the 1 in 10 year 

daily peak, 104 μg/L for the 1 in 10 year 90-day average, 75 μg/L for the 1 in 10 year annual 

average, and 75 μg/L for the 30 year annual average in the dietary health risk assessment. These 

concentrations were derived from label restrictions for direct water applications of glyphosate on 

the maximum allowable glyphosate concentration (700 μg/L) at the intake of a drinking water 

system, as well as model estimated concentrations for the long-term average glyphosate 

concentrations.  

  

Commercial Formulations and Residues of Concern 
 

Several salts of glyphosate are currently marketed, as well as the acid, and are considered as the 

active ingredient in end-use products. The parent acid is the chemical species that exhibits 

herbicidal activity and is the actual chemical stressor considered in this risk assessment, unless 

otherwise specified.   

 

In order to have comparable results, each salt is considered in terms of its glyphosate equivalent, 

(acid equivalent; a.e.), determined by multiplying the application rate by the acid equivalence 

ratio, defined as the ratio of the molecular weight of N-(phosphonomethyl)glycine to the 

molecular weight of the salt. Table 3 shows the salts of glyphosate that may be used as the 

source of the actual herbicide-active chemical species. For the purpose of this assessment, the 

acid and all salt species are referred to collectively as “glyphosate” throughout this document. 

 
Table 3. Identification of Glyphosate and its Salts 

Counter Cation PC Code CAS No. Acid Equivalence Ratio 

Glyphosate acid 

(no counter cation) 
417300 1071-83-6 1 

Isopropyl amine 103601 38641-94-0 0.74 

Monoammonium 103604 114370-14-8 0.94 

Diammonium 103607 69254-40-6 0.83 

N-methylmethanamine 103608 34494-07-7 0.79 

Potassium 103613 70901-12-1 0.81 

 

 

The Health Effects Division determined that glyphosate([N-(phosphonomethyl)glycine) is the 

only residue of concern in the human health dietary exposure assessments.  
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Regulatory Criteria  

The National Primary Drinking Water Regulations (NPDWR) have defined a Maximum 

Contaminate Level (MCL) for glyphosate (https://www.epa.gov/ground-water-and-drinking-
water/national-primary-drinking-water-regulations). The MCL is 700 μg/L. This 

concentration represents a rolling average concentration for 4 consecutive 90-day sampling 

(quarterly) intervals.  

Previous Drinking Water Assessments 
 

Drinking water assessments have been conducted for a number of different terrestrial crop, 

terrestrial non-crop, and aquatic use patterns (D376484, D372055, D364549). The highest 

EDWCs were derived from the direct aquatic applications (D364549).   

Use Statistics 
 

Glyphosate is used as a non-selective foliar systemic herbicide in both aquatic and terrestrial 

environments on a wide variety of food and feed crops, non-food and non-feed crops and for 

other uses including forestry, greenhouse, non-crop, and residential. Based on agricultural usage 

data provided by the Biological and Economic Analysis Division (BEAD), on average, roughly 

196,355,300 pounds of glyphosate are applied annually to agricultural crops (Table 4). 

Glyphosate usage is highest on soybeans, with annual average applications of 100,000,000 lbs 

a.i. applied (representing nearly 51% of the total use on agricultural crops). The crop with the 

highest average percent crop treated with glyphosate is soybeans (95%), followed by oranges 

(90%), and then almonds, cotton, grapefruit, and pistachios (85%).  
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Table 4. Screening Level Estimates of Agricultural Uses of Glyphosate 

Crop Pounds A.I. 
Percent Crop Treated 

Average Maximum 

Alfalfa 400,000 <2.5 5 

Almonds 2,100,000 85 95 

Apples 400,000 55 70 

Apricots 10,000 60 80 

Artichokes 1,000 10 15 

Asparagus 30,000 55 70 

Avocados 80,000 45 65 

Barley 600,000 25 40 

Beans, Green 70,000 15 25 

Blueberries 10,000 20 25 

Broccoli 3,000 <2.5 <2.5 

Brussels Sprouts * <500 N/C N/C 

Cabbage 20,000 10 25 

Caneberries 3,000 10 25 

Canola 500,000 65 80 

Cantaloupes 20,000 10 25 

Carrots 3,000 5 10 

Cauliflower 1,000 <2.5 5 

Celery 1,000 5 10 

Cherries 200,000 65 85 

Chicory* <500 N/C N/C 

Corn 59,300,000 60 85 

Cotton 18,300.000 85 95 

Cucumbers 30,000 20 35 

Dates 3,000 20 25 

Dry Beans/Peas 600,000 25 45 

Fallow 8,400,000 55 65 

Figs 5,000 40 70 

Garlic 4,000 10 25 

Grapefruit 400,000 85 95 

Grapes 1,400,000 70 80 

Hazelnuts 30,000 65 90 

Kiwifruit 2,000 30 40 

Lemons 200,000 75 90 

Lettuce 10,000 <2.5 10 

Nectarines 20,000 45 70 

Oats 100,000 5 10 

Olives 20,000 45 50 
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Crop Pounds A.I. 
Percent Crop Treated 

Average Maximum 

Onions 40,000 30 40 

Oranges 3,200,000 90 95 

Pasture 700,000 <1 <2.5 

Peaches 100,000 55 70 

Peanuts 300,000 20 35 

Pears 100,000 65 90 

Peas, Green 20,000 10 20 

Pecans 400,000 35 45 

Peppers 30,000 20 35 

Pistachios 500,000 85 95 

Plums/Prunes 200,000 65 80 

Pluots* 1,000 N/C N/C 

Pomegranates* 40,000 N/C N/C 

Potatoes 80,000 10 15 

Pumpkins 20,000 20 25 

Rice 800,000 30 50 

Sorghum 2,800,000 40 60 

Soybeans 100,000,000 95 100 

Spinach 2,000 <2.5 10 

Squash 10,000 20 40 

Strawberries 10,000 10 20 

Sugar Beets 1,200,000 55 100 

Sugarcane 300,000 45 50 

Sunflowers 1,100,000 55 75 

Sweet Corn 100,000 15 25 

Tangelos 9,000 55 80 

Tangerines 60,000 65 80 

Tobacco 9,000 5 10 

Tomatoes 100,000 35 45 

Walnuts 600,000 75 85 

Watermelons 30,000 15 25 

Wheat 8,500,000 25 70 

All numbers rounded.   

<500 indicates less than 500 pounds of active ingredient.   

<2.5  indicates less than 2.5 percent of crop is treated.   

<1     indicates less than 1 percent of crop is treated.  

* Based on CA DPR data only; N/C = not calculated, only lb a.i. available 

 

The survey data included in the SLUA report does not differentiate between which exact chemical code(s) are 

included from the Case. Data years 2004-2012 

 

SLUA data sources include: 

USDA-NASS (United States Department of Agriculture's National Agricultural Statistics Service), 

Private Pesticide Market Research, and California Department of Pesticide Regulation data. 

These results reflect amalgamated data developed by the Agency and are releasable to the public. 

 

As shown in Figure 1, based on U.S. Geological Survey (USGS) National Water Quality 

Assessment Program (NAWQA) data from 2011, glyphosate is used on agricultural crops across 
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most of the U.S., but predominantly in California, Midwestern states, Arkansas, Tennessee, 

Mississippi, Louisiana, and Southeastern states from Maryland to Florida.   

 

 

Figure 1. Map of Estimated Annual Agricultural Use of Glyphosate in 2011  
(Source: http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=2011&map=GLYPHOSATE&hilo=L) 

 
 

Application Methods and Rates 
 

Target pests include a broad spectrum of emerged grass and broadleaf weeds, both annual and 

perennial. Glyphosate is formulated as water-dispersible granules (WG) (80% active ingredient), 

emulsifiable concentrate (EC) (13.4% - 36.5% active ingredient), water-dispersible liquids (L) 

(5% - 14.6% active ingredient), ready to use (RTU) (0.81% active ingredient), and soluble 

concentrate/solid (SC/S) (95.2% - 96.7% active ingredient). Application equipment includes 

aircraft and various ground equipment (boom sprayer, hand held hydraulic sprayer, hand held 

sprayer, high volume ground sprayer, hooded sprayer, hose-end sprayer, low volume ground 

sprayer, low volume sprayer, motor driven sprayer, product container, ready-to-use spray 

container, shielded applicator, sprayer, tank-type sprayer, wick applicator, and wiper applicator). 
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Application is via band treatment, broadcast, crack and crevice treatment, directed spray, edging 

treatment, ground spray, high volume spray (dilute), low volume spray (concentrate), perimeter 

treatment, soil broadcast treatment, spot treatment, spray, strip treatment, stump treatment, and 

wipe-on/wiper treatment. Single application rates are up to 8 pounds active ingredient (as acid 

equivalents)/acre (lb a.e./A), but are generally 1.55 lb a.e./A for aerial applications and 3.75 lb 

a.e./A for ground application. Maximum combined annual application rates are up to generally 6 

to 8 lbs a.e./A. For some uses, the single application rates were calculated as up to 40 lbs a.e./A, 

however, these applications are intended for spot treatment or treatment over areas much smaller 

than an acre. In these cases, the application rate is also expressed in terms of the smaller 

coverage area.  

 

The label data used in this assessment were derived label and use information compiled by the 

Joint Glyphosate Task Force (JGTF). The Agency requested that the JGTF submit label 

information to clarify non-specified information in the LUIS report (Memorandum attachments 

from Ms. Katie Miller, Administrator for the Joint Glyphosate Task Force, LLC. to Ms. Carissa 

Cyran, Chemical Review Manager in the Office of Pesticides Program. February 15, 2013, 

Regarding JGTF Submission of Data Matrix Sheet). The non-specified information clarified 

included maximum number of applications in a crop cycle, maximum number of applications per 

year, maximum application rate per year, and the minimum retreatment intervals. Table 5 and 

Table 6 show the maximum single application rates for glyphosate from the JGTF. 

 
Table 5. Maximum Single Application Rates for Ground Applications of Glyphosate from the 
JGTF Use Matrix 

Crop Group 
Max Single 
App Rate 
(lb a.e./A) 

Max 
Apps 

Min
Interval 
(days) 

Max Annual 
App Rate 

Crop Cycle 
(lb a.e./A) 

Max 
Combined 

Annual 
App Rate 
(lb a.e./A) 

Round Ready 2 Yield Soybeans 3.75 3 10 3.75 6 

Root Tuber Vegetables 3.75 3 7 6 6 

Rangelands 0.38 6 7 2.25 2.25 

Pome Fruits 3.75 10 7 8 8 

Pastures 8 4 7 8 8 

Oilseed Crops 3.75 3 7 6 6 

Non-Food Tree Crops 8 30 7 8 8 

Miscellaneous Tree Crops 3.75 10 7 8 8 

Miscellaneous Crops 3.75 3 7 6 6 

Legume Vegetables 3.75 6 7 6 6 

Leafy Vegetables 3.75 6 7 6 6 

Herbs and Spices 3.75 6 7 6 6 

Grass/Turfgrass/Sod Production 3.75 3 7 6 6 

Grain Sorghum 3.75 3 7 6 6 

Fruiting Vegetables 3.75 6 7 6 6 

Forestry 8 5 7 8 8 
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Crop Group 
Max Single 
App Rate 
(lb a.e./A) 

Max 
Apps 

Min
Interval 
(days) 

Max Annual 
App Rate 

Crop Cycle 
(lb a.e./A) 

Max 
Combined 

Annual 
App Rate 
(lb a.e./A) 

Fallow 3.75 3 7 6 6 

Cucurbits Vegetables/Fruit 3.75 6 7 6 6 

Cotton 3.75 5 7 6 6 

Corn (Field, Seed, Silage, Popcorn) 3.75 3 7 6 6 

Conservation Reserve Program 3.75 3 7 6 6 

Citrus Fruit Crop 3.75 10 7 8 8 

Cereal and Grain Crop 3.75 3 7 6 6 

Bulb Vegetables 3.75 6 7 6 6 

Brassica Vegetable 3.75 6 7 6 6 

Round-up Ready Flex Cotton 3.75 3 10 3.75 6 

Round-up Ready Cotton 3.75 3 10 3.75 6 

Round-up Ready Corn (GA-21)  3.75 3 10 3.75 6 

Round-up Ready Corn 2 (NK603) 3.75 3 10 3.75 6 

Round-up Ready Alfalfa 1.55 3 10 4.61 6 

Round-up Ready Sugarbeets 3.75 3 10 3.75 6 

Tropical/Subtropical Trees/Fruits 3.75 3 10 8 8 

Tree Nut Crops 3.75 3 10 8 8 

Sweet Corn 3.75 3 7 6 6 

Sugar Cane 3.75 3 7 6 6 

Stone Fruit 3.75 3 7 8 8 

Round-Up Ready Canola(Winter Varieties) 1.55 3 10 1.55 6 

Soybeans 3.75 3 7 6 6 

Sweet Corn with Round-Up Ready 2 

Technology 
3.75 3 10 3.75 6 

Round-Up Ready Canola (Spring Varieties) 1.55 3 10 1.55 6 

Vine Crops 3.75 3 7 8 8 

Non Crop 8 10 7 8 8 

Aquatic  8 4 1 8 8 

Alfalfa, Clover, and Other Forage Legume 3.75 3 7 6 6 

Berry and Small Fruit Crops 3.75 3 7 8 8 

Residential  40 12 7 40 40 
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Table 6. Maximum Single Application Rates for Aerial Applications of Glyphosate from the JGTF 
Use Matrix 

Crop Group 
Max Single 
App Rate 
(lb a.e./A) 

Max 
Apps 

Min
Interval 
(days) 

Max Annual 
App Rate 
Crop Cycle 
(lb a.e./A) 

Max 
Combined 
Annual 
App Rate 
(lb a.e./A) 

Round Ready 2 Yield Soybeans 1.55 3 10 3.75 6 

Root Tuber Vegetables 1.55 3 7 4.65 6 

Rangelands 0.38 6 7 2.25 2.25 

Pome Fruits 1.55 3 7 4.65 8 

Pastures 8 4 7 8 8 

Oilseed Crops 1.55 3 7 4.65 6 

Non-Food Tree Crops 8 3 7 4.65 8 

Miscellaneous Tree Crops 1.55 3 7 4.65 8 

Miscellaneous Crops 1.55 3 7 4.65 6 

Legume Vegetables 1.55 6 7 4.65 6 

Leafy Vegetables 1.55 6 7 4.65 6 

Herbs and Spices 1.55 6 7 6 6 

Grass/Turfgrass/Sod Production 1.55 3 7 4.65 6 

Grain Sorghum 1.55 3 7 4.65 6 

Fruiting Vegetables 1.55 6 7 4.65 6 

Forestry 8 2 7 8 8 

Fallow 1.55 3 7 4.65 6 

Cucurbits Vegetables/Fruit 1.55 6 7 4.65 6 

Cotton 1.55 3 7 4.65 6 

Corn (Field, Seed, Silage, Popcorn) 1.55 3 7 4.65 6 

Conservation Reserve Program 1.55 3 7 4.65 6 

Citrus Fruit Crop 1.55 3 7 4.65 6 

Cereal and Grain Crop 1.55 3 7 4.65 6 

Bulb Vegetables 1.55 6 7 4.65 6 

Brassica Vegetable 1.55 6 7 4.65 6 

Round-up Ready Flex Cotton 1.55 3 10 3.75 6 

Round-up Ready Flex Cotton 1.125 6 10 4.5 6 

Round-up Ready Cotton 1.55 3 10 3.75 6 

Round-up Ready Corn (GA-21)  1.55 3 10 3.75 6 

Round-up Ready Corn 2 (NK603) 1.55 3 10 3.75 6 

Round-up Ready Alfalfa 1.55 3 10 4.61 6 

Round-up Ready Sugarbeets 1.55 3 10 3.75 6 

Tropical/Subtropical Trees/Fruits 1.55 3 10 4.65 8 

Tree Nut Crops 1.55 3 10 4.65 8 

Sweet Corn 1.55 3 7 4.65 6 
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Crop Group 
Max Single 
App Rate 
(lb a.e./A) 

Max 
Apps 

Min
Interval 
(days) 

Max Annual 
App Rate 
Crop Cycle 
(lb a.e./A) 

Max 
Combined 
Annual 
App Rate 
(lb a.e./A) 

Sugar Cane 2.25 3 7 6 6 

Stone Fruit 1.55 3 7 4.65 8 

Round-Up Ready Canola (Winter Varieties) 1.55 3 10 1.55 6 

Soybeans 1.55 3 7 4.65 6 

Sweet Corn with Round-Up Ready 2 Technology 1.55 3 10 3.75 6 

Round-Up Ready Canola (Spring Varieties) 1.55 3 10 1.55 6 

Vine Crops 1.55 3 7 4.65 8 

Non Crop 8 10 7 8 8 

Aquatic  8 4 1 8 8 

Alfalfa, Clover, and Other Forage Legume 1.55 3 7 4.65 6 

Berry and Small Fruit Crops 1.55 3 7 4.65 8 

Environmental Fate Assessment 

The glyphosate salts dissociate rapidly to form glyphosate acid and the counter ion. Because 

glyphosate acid will be a zwitterion (presence of both negative (anionic) and positive (cationic) 

electrostatic charges) in the environment, it is expected to speciate into dissociated species of 

glyphosate acid as well as glyphosate-metal complexes in soil, sediment, and aquatic 

environments. The environmental fate data for glyphosate, with the exception of a 

photodegradation study (MRID 44320643), did not address the impact of environmental fate 

processes on different species of glyphosate acid.    

 

The major route of transformation of glyphosate identified in laboratory studies is microbial 

degradation (Table 7). In soils incubated under aerobic conditions, the half-life of glyphosate 

ranges from 1.8 to 109 days and in aerobic water-sediment systems is 14 - 518 days. However, 

anaerobic conditions limit the metabolism of glyphosate (half-life 199 - 208 days in anaerobic 

water-sediment systems). 

 

In laboratory studies, glyphosate was not observed to break down by abiotic processes, such as 

hydrolysis, direct photolysis on soil, or photolysis in water at pH 7. In the field, soil dissipation 

half-lives for glyphosate were measured to be 1.4 to 142 days. The majority of terrestrial field 

dissipation studies showed glyphosate half-lives less than 25 days. Although the variability in 

glyphosate dissipation rates cannot be statistically correlated to any specific test site properties, 

dissipation half-lives tend to be higher at test sites in the central to northern United States. Along 

with significant mineralization to carbon dioxide, the major metabolite of glyphosate is 

aminomethylphosphonic acid (AMPA).   

 

AMPA is a major degradation product from glyphosate.  It was detected in all laboratory studies 

except for the abiotic hydrolysis studies. This degradation product is ionic because it retains the 
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phosphonate and amine functional groups. Because of these functional groups, AMPA will form 

metal complexes with Ca2+, Mg2+, Mn2+, Cu2+, and Zn2+ (Popov, et al., 2001). Batch equilibrium 

data for AMPA indicate high sorption to soils. Freundlich sorption coefficients range from 10 to 

509 with exponents (1/n) of .78 to 0.98. The laboratory and field dissipation data indicate that 

AMPA is substantially more persistent than glyphosate.  

Table 7. Environmental Fate Data for Glyphosate 

Study Value Major Degradates1,
Comments 

MRID # 

Abiotic Hydrolysis 

Half-life 

Stable  

 

None 00108192 

44320642 

Direct Aqueous 

Photolysis 

Stable 

(t1/2 = 216 days) 

AMPA (6.6% of AR)  41689101 

44320643 

Soil Photolysis 

Half-life 

Stable 

(for at least 30 days) 
Degradation in dark control was 

equal to that in irradiated samples 

44320645 
 

Aerobic Soil 

Metabolism 

Half-life 

1.8 days (sandy loam; 25oC)  

2.6 days (silt loam; 25oC) 

7.5 days (sandy loam; 25oC) 

2.04 days (sandy loam; 25oC) 

19.3 days (sandy loam;20oC) 

27.4 days (scl loam; 20oC) 

7.78 days (clay loam;20oC) 

109 days (silt loam;20oC) 

AMPA (24-32% of AR)  

CO2 (53 to >70% of AR) 

   

42372501 

44320645 

44125718 

PMRA1161813  

Al-Rajab and 

Schiavon, 2010 

 

Anaerobic Aquatic 

Metabolism 

Half-life 

208 days  

203 days  

199 days 

 

AMPA (21.9-31.6% of AR) 
CO2 (23-35% of AR) 

AMPA and glyphosate were detected 

in sediment at 1 year posttreatment  

41723701  

42372502 

44125718 

Aerobic Aquatic 

Metabolism 

Half-life 

14.1 days (25oC) 

267 days (20oC) 

518 days (20oC)

AMPA (25% of applied AR) 

CO2 (  23% of applied AR) 

41723601; 

42372503

PMRA 161822 

Study Value MRID # 

Batch Equilibrium 

 

Soil KF 1/n KFoc 44320646 

sand 64 0.75 22,000 

sandy loam 9.4 0.72 1,600 

sandy loam 90 0.76 5,000 

silty clay loam 470 0.93 21,000 

silty clay loam 700 0.94 33,000 

Silty clay loam 62 0.90 3,172 00108192 

Silt 90 0.94 13,050 

Sandy loam 70 0.95 5,075 

Sandy loam 22 0.78 5,468 

Sediment 175 1.0 20115 
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Study Value MRID # 

Terrestrial Field 

Dissipation 

Half-life 

Glyph. AMPA 

1.7 d  131 d (TX) 

7.3 d  119 d (OH) 

8.3 d 958 d (GA) 

13 d  896 d (CA) 

17 d  142 d  (AZ) 

25 d  302 d  (MN) 

114 d  240 d  (NY) 

142 d  no data (IA) 

Bare ground studies. 

 

Glyphosate and AMPA were found 

predominantly in the 0 to 6 inch layers 

 

42607501 

42765001 

Glyph.           AMPA     

2.79 d             48d            (CA) 

31 d                ND             (NC) 

 

 

Bareground Studies 

 

Glyphosate and AMPA were found 

predominantly in the surface soil layers 

 

44125719 

44422201 

 Glyph            AMPA 

3.9 d                ND     Bareground 

1.4 d                ND     Turf  

Bareground and turf plots in MS 

 

Glyphosate and AMPA were found 

predominantly in the surface soil layers 

 

44320648 

 Glyph            AMPA 

19 d                ND     Bareground 

12 d                ND     Turf 

Bareground and turf plots in CA 

 

Glyphosate and AMPA were found 

predominantly in the surface soil layers 

44320649 

44320650 

Aquatic Field 

Dissipation  

Half-life 

7.5 d – water 

120 d- sediment 
In a farm pond in Missouri. 

 

At 3 sites (OR, GA, MI), half-lives 

could not be calculated due to 

recharging events.  

40881601 

 Water:  Dissipated rapidly 

immediately after treatment. 

 

Sediment:  Glyphosate remained in 

pond sediments at  1 ppm at 1 year 

post treatment. 

In ponds in Michigan and Oregon and a 

stream in Georgia 

 

Accumulation was higher in the pond 

than in the stream sediments  

41552801 

Forestry Dissipation Foliage: < 1 day 

Ecosystem: 

 Glyphosate:  100 d 

 AMPA:  118 d 

3.75 lb a.e./A, aerial application 41552801 

1 Major degradates are defined as those which reach >10% of the applied.  

 

 

The available laboratory data indicate that both glyphosate and AMPA sorb strongly to soil. The 

formation of glyphosate-metal complexes promotes a high sorption affinity of glyphosate to Fe 

and Al oxide surfaces on soils and sediments (McBride, 1994; Popov, et al. 2001). AMPA is also 

expected to form similar metal-ligand complexes (Popov, et al. 2001). Freundlich partitioning 

coefficients (Kf) for glyphosate ranged from 9.4 to 479 with exponents of 0.72 to 1, which 

corresponding organic carbon partitioning coefficients (Kfoc) of 1,600 to 33,000 mL/goc.  

Freundlich sorption coefficients for AMPA range from 10 to 509 with exponents (1/n) of 0.78 to 

0.98. Because the Freundlich exponents for glyphosate and AMPA are not equal to 1, the 

sorption process is non-linear and, therefore, sorption coefficients are dependent on the 
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concentration in soil solution or aquatic environments. Although this non-linearity in sorption is 

not captured in the exposure modeling, it is expected to reduce the exposure concentrations in 

aquatic exposure modeling.   

 

Although the coefficient of variation for Kfoc is less than the coefficient of variation for Kf, 

indicating that pesticide binding to the organic matter fraction of the soil may explain some of 

the variability among the adsorption coefficients, the physicochemical properties of glyphosate 

(ionic) and the propensity for glyphosate and AMPA to form metal-ligand complexes on surfaces 

of iron and aluminum oxides would suggest the Freundlich model is the most appropriate 

partitioning model. This model would account for sorption on both mineral and organic 

constituents in soils and sediments. Based on measured Koc values, glyphosate is classified as 

slightly mobile to hardly mobile according to the FAO classification scheme and would not be 

expected to leach to groundwater or to move to surface water at high levels through dissolved 

runoff. However, glyphosate does have the potential to contaminate surface water from spray 

drift or transport of residues adsorbed to soil particles suspended in runoff. It is expected to be 

persistent in anaerobic sediments. 

 

The potential for volatilization of glyphosate from soil and water is expected to be low due to the 

low vapor pressure and low Henry’s Law constant. Several studies have shown both glyphosate 

and AMPA detections in rainwater near use locations. In most cases, these detections were found 

during the spraying season in the vicinity of local use areas and can be attributed to spray drift 

rather than to volatilization or long range transport (Baker et al., 2006; Quaghebeur et al., 2004).  

The highest concentrations were found in urban locations. At one site in Belgium that was 5 m 

from a spraying location in an urban parking lot, glyphosate was detected in rainwater for several 

months following a single application (Quaghebeur et al., 2004). Deposition was measured to be 

205 μg a.i./m2 at one week after spraying and 0.829 μg/m2 two months after spraying. These data 

suggest that volatilization of glyphosate from hard surfaces is possible despite its low vapor 

pressure. 

Surface Water Exposure Modeling 

Drinking water assessments were conducted to assess EDWCs for terrestrial crop use sites, non-

agricultural use sites, rice use sites, and direct application to water use sites. Each of these use 

sites require a different environmental fate modeling strategy for estimation of glyphosate 

concentrations in drinking water.   

 

Environmental fate data parameters used in the modeling were selected from the available 

studies in general accordance with Guidance for Selecting Input Parameters in Modeling the 
Environmental Fate and Transport of Pesticides, Version 2.1, October 22, 2009. Environmental 

fate data used in glyphosate modeling are shown in Table 8.   
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Table 8. PWC Modeling Inputs for Glyphosate 

PARAMETER Measured
VALUES VALUE COMMENT SOURCE 

Spray Drift Fraction 

 

NA 

No buffer-0.13 

 

500 feet buffer-0.018 

(AR and CA only) 

Default fraction for no buffers 

simulations 

Calculated  AgDrift  

Aerobic Soil 

Metabolism Half-

life (days) 

1.8days 

2.6 days 

7.5 days 

2.0 days 

13.6 daysb 

19.4 daysb 

5.5 daysb 

77.1 daysb 

29 days 

Upper 90th percentile 

confidence bound of the mean 

half-life= 

16.19+(1.415*25.37)/SQR(8) 

Average=16.19 

SD=25.37 

T n-1,90 =1.415 

n=8  

MRID 44320645 

MRID  44125718 

MRID 42372501  

PMRA 1161813  

Al-Rajab and 

Schiavon, 2010 

Organic Carbon 

Partition 

Coefficient (Koc) 

(mL/ goc) 

 

157 

 

Mean KF
a MRID  44320646    

MRID  00108192 

Aerobic Aquatic  

Half-Life (days)   

14 days 

188 daysb 

366 daysb 

381 days 

Upper 90th percentile 

confidence bound of the mean 

half-life= 

189.7+(1.886*175.8)/SQR(3) 

Average=189.7 

SD=175.8 

T n-1,90 =1.886 

n=3  

MRID  41723601 

PMRA 1161822 

Anaerobic Aquatic  

Half-Life (days)   

208 days 

203 days 

199 days 

208 

Upper 90th percentile 

confidence bound of the mean 

half-life= 

203.33+(1.886*4.509)/SQR(3) 

Average=203.33 

SD=4.509 

T n-1,90 =1.886 

n=3 

MRID 41723701  

MRID 42372502 

Aqueous 

Photolysis  

half-life (days) 

 

Stable 

Represents photo-degradation 

rate at pH 7 
MRID 41689101 

MRID 44320643 

Hydrolysis  

half-life (days) 

 
Stable 

 MRID 00108192 

MRID 44320642 

Vapor Pressure 

(torr) 
9.750E-10 9.750E-10 

Vapor Pressure @ 250C 
 

Molecular Weight 

(g/mole) 

 
169.08 

 
Calculated 

Water Solubility 

@ 25°C (mg/L) 

 
12,000 

 
Product Chemistry 

a=Data derived according to Guidance of Selecting Input Parameters in Modeling Environmental Fate and Transport of 

Pesticides Version 2.1 (10/22/2009) 

b=Half-lives corrected from 20oC to 25oC using Q10 temperature correction equation.   
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Terrestrial Crop and Non-Agricultural Terrestrial Use Sites 
 

EDWCs in surface water from terrestrial and non-agricultural uses were estimated with PRZM5 

and Variable Volume Water Model (VVWM) models in the operating platform of Pesticide 

Water Calculator (Version 1.52).  PRZM5 simulates pesticide fate and transport as a result of 

leaching, direct spray drift, runoff and erosion from an agricultural field. The VVWM model 

simulates pesticide loading via runoff, erosion, and spray drift assuming a standard watershed of 

172.8 ha that drains into an adjacent standard drinking water index reservoir of 5.26 ha, an 

average depth of 2.74 m. A more detailed description of the index reservoir (IR) watershed can 

be found at https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/development-

and-use-index-reservoir-drinking-water. Simulations for drinking water used the index reservoir 

scenario in the VVWM, which is a surrogate for a drinking water source drawn from a surface 

water source (nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P100JIT6.TXT). Weather and 

agricultural practices are simulated for 30 years so that the 1 in 10-year exceedance probability at 

the site can be estimated. The simulation was generated using the 30 years of meteorological 

data, encompassing the years from 1961 to 1990.       

 

The EDWCs for surface water were multiplied by a percent crop area factor (PCA) of 1.  

Because glyphosate is used on multiple crops and non-agricultural areas, an all agricultural PCA 

of 1.0 was used to adjust EDWCs for the percentage of agricultural crops in a watershed 

(https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/development-community-

water-system-drinking-water).    

 

The modeling strategy used to estimate EDWCs for glyphosate included all crop and non-crop 

scenarios. This modeling approach was used because glyphosate can be used on most crops and 

non-agricultural use sites. Application rates of glyphosate used in modeling include 1) two 

applications at 3.75 lbs ae/A, 2) a single application at 8 lbs ae/A, and 3) a single application of 

40 lbs ae/A. The application rate of 40 lbs ae/A is a calculated rate based on a residential spot 

treatment application rate and is expected to be highly conservative.  

 

Pre-emergent applications were assessed assuming an application at 37 and 30 days before 

emergence at 3.75 lbs ae/A/application or 30 days before emergence at 8 lbs ae/A/application.  

Post-emergent applications were assessed assuming applications at 20 and 27 day after 

emergence at 3.75 lbs ae/A/application or 20 days after emergence at 8 lbs ae/A/application. The 

application date for the residential spot treatment of glyphosate was set to be May 1st because 

there is no clear emergence date for turf and residential areas. Aerial and ground applications 

were modeled. Default drift fractions were used to assess drift except for aerial glyphosate 

applications in CA scenarios (Brady, 20131).  Glyphosate labels in AR and CA require a 500 feet 

spray drift buffer for aerial applications of glyphosate. Drift fractions for the 500 feet spray drift 

buffer was estimated to be 0.0182.    

                                                 
1 Brady, December 13, 2013. Guidance on Modeling Offsite Deposition of Pesticides via Spray Drift for Ecological 

and Drinking Water Assessments. Environmental Fate and Effects Division, Office of Pesticide Programs. 

2 Drift fraction calculation : ((area streams/area reservoir)*drift fraction for 500 feet buffer on a 4 meter  wide 

stream) + drift fraction for 500 ft on an 82 meter wide reservoir. The equation used in calculation of drift fraction is 

as follows:  ((6,000 m2/52,480 m2)*0.0183)+0.0156=0.0181.  
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The maximum EDWCs for Tier 1 simulations are shown in Table 9. The PWC output is shown 

in Appendix A. As expected, the highest EDWCs for terrestrial crop and non-agricultural uses is 

from the residential spot use expressed on an area calculated application rate of 40 lbs a.e./A in 

the Barton Springs Residential scenario. These EDWCs are expected to be very conservative due 

to scaling the spot treatment rate to a field application rate on lb a.e./A basis. More realistic 

EDWCs are expected from post and pre-emergent applications on terrestrial crops because of the 

defined use rates on field crops and the widespread use of glyphosate on terrestrial crops. The 

highest EDWCs (peak=206 μg/L) among the terrestrial crop scenarios is associated with an 

aerial application at an application rate of 8 lbs a.e./A in the MS cotton standard scenario.  

 

EDWCs for glyphosate use on terrestrial crop and non-agricultural use sites are not expected to 

exceed 199 μg/L for the 1 in 10 year daily average peak concentration, 99 μg/L for the 1 in 10 

year 90 day average concentration, 65 μg/L for the 1 in 10 year annual average concentration, 

and 50 μg/L for the 30 year annual average concentration. 

 

Table 9. Tier I PWC Estimated Environmental Concentrations of Glyphosate in Surface Water 
from Terrestrial Crop and Non-Agriculture Use Sites 

Application
Method 

Spray
Drift 

Buffer 
(feet) 

Single
Application

Rate  
(lb a.e./A) 

EDWC
1 in 10 year 30 Year 

Annual 
Average Peak 

Daily 
Average 

Peak 

90 day 
Average 

Annual 
Average 

μg/L  
 Pre-emergent Application 

Aerial Spray 

0 3.751 176 171 89 58 45 

0 8 206 199 99 65 50 
5003 3.751 123 121 74 52 29 

5003 8 125 123 80 57 32 

Ground Spray 0 8 202 196 94 60 45 

 Post-emergent Application 

Aerial Spray 

0 3.751 170 167 103 74 55 

0 8 179 175 104 76 56 

5003 3.751 53 52 31 25 17 

5003 8 79 77.2 44 33 20 

Ground Spray 0 8 175 196 98 71 51 

 Residential Spot Treatment  
Ground Spray 0 402 418 406 157 91 57 

1-2 applications @ 7 day interval 

2-Residential Spot Treatment- Application rates are expressed as lbs ae/A. 

3-Spray Drift Buffer for CA and AR 

Direct Applications to Aquatic Environments  
 

Direct water applications of glyphosate are allowed to control of aquatic weeds. The EDWCs for 

direct water applications were calculated using the Pesticide Water Calculator (Version 1.52) and 

VVWM model.   
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Direct water applications were simulated in PWC for all available scenarios. This modeling 

approach considers the geographic variability in both aquatic degradation and reservoir flow 

rates. The modeling was conducted using single application rates of 3.75 and 8 lb a.e./A. The 

labels with direct aquatic uses do not specify a target concentration as the aquatic label 

application rates are expressed as lbs ae/A. Direct water applications were modeled in PWC by 

using the label application rate with a spray drift of application efficiency of 0 and drift fraction 

of 1.0. This modeling approach assumes that 100% of the pesticide application rate drifts into the 

reservoir. The glyphosate labels, however, recommend that no more than 50% of water area be 

treated to limit oxygen depletion from decaying aquatic vegetation.    

 

The maximum EDWCs for direct water use simulations are shown in Table 10. The PWC output 

is shown in Appendix A. As expected, the highest EDWCs (peak=438 μg/L) for direct water 

applications are associated with the application of 8 lbs a.e./A in the MI asparagus and 

WAorchard scenarios. These EDWCs are expected to be conservative because they assume 

100% of the reservoir area is treated with glyphosate. More realistic EDWCs require factoring in 

the label restriction for a maximum of 50% treated area in the waterbody for any direct water 

applications.  

 

It is important to note the following label language regarding direct application to water: 

“To make aquatic applications around and within ½ mile of active potable water intakes, the 
water intake must be turned off for a minimum period of 48 hours after the application. The 
water intake may be turned on prior to 48 hours if the glyphosate level in the intake water is 
below 0.7 parts per million as determined by laboratory analysis.”  This concentration is the 

USEPA maximum contaminate level (MCL) for glyphosate.      

 

Based on label recommendations, EDWCs for direct water applications of glyphosate are 
not expected to exceed 700 μg/L in surface source drinking water. Because this 
concentration is greater than EDWCs from modeling, it represents the most conservative 
EDWCs from direct water applications.   

Table 10. Predicted Glyphosate Concentrations from Direct Applications into the Index Reservoir 

Single
Application

Rate  
(lb a.e./A) 

Treated Area 
Assumption 

(100%) 

EDWC
1 in 10 year 30 Year 

Annual 
Average Peak 

Daily 
Average 

Peak 

90 day 
Average 

Annual 
Average 

μg/L
3.75 100 206 201 98 70 66 

8 100 438 428 208 150 140 

3.75 50 103 101 49 35 33 

8 50 219 214 104 75 70 

Aquatic Food Crop Uses (Rice and Cranberry) 
 

EDWCs for glyphosate use on aquatic food crop use sites (rice and cranberry) were predicted 

using the PFAM model (version 2). Glyphosate is used in rice and wild rice as a pre-plant 
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herbicide for control of red rice. The labels recommend a single glyphosate application of 0.375 

to 1.5 lbs ae/A at 8 days prior to planting rice. For cranberries, glyphosate applications can be 

applied as a spot treatment around cranberry bogs or as a post-harvest application using a spot or 

wiper applications. The maximum specified application rate for cranberry is 3 lbs ae/A.  

Additionally, the label requires that only 10% of the bog is treated. For both the rice and 

cranberry uses, direct water applications of glyphosate are not allowed. Because the glyphosate 

labels for rice and cranberry restrict direct glyphosate applications to water, the Tier 1 rice model 

was not used. 

 

PFAM modeling for rice was conducted using the drinking water standard scenarios for rice in 

CA and MO. These scenarios were designed to mimic a rice growing watershed draining to a 

community water system (CWS) intake. The cranberry scenarios for PFAM, however, have been 

designed for ecological exposure assessment. Therefore, the EDWCs for cranberry uses are 

expected to be highly conservative because they do not account for dilution and dissipation 

pathways between the treated field and the drinking water intake.  

 

The maximum EDWCs for glyphosate use on rice and cranberry are shown in Table 11. The 

PFAM output is shown in Appendix B. The highest EDWCs are associated with the MO 

preflood no-hold scenario for glyphosate applications to rice.  Although the cranberry modeling 

was conducted at a higher application rate than rice and represents edge of bog concentrations, 

the PFAM cranberry EDWCs are substantially lower than the PFAM rice EDWCs. A possible 

explanation is the difference in water management practices for rice and cranberry production.  

EDWCs for glyphosate use on rice and cranberry are not expected to exceed 162 μg/L for 
the 1 in 10 year daily average peak concentration, 13.8 μg/L for the 1 in 10 year 90 day 
average concentration, 5.12 μg/L for the 1 in 10 year annual average concentration, and 3.6 
μg/L for the 30 year annual average concentration. 

Table 11. Predicted Glyphosate Concentrations from Applications to Rice and Cranberry Use Sites

Single  
Application Rate  

(lb a.e./A) Crop 

EDWC
1 in 10 year 

30 Year 
Annual 
Average 

Daily Average 90 day Average Annual 
Average 

μg/L
1.5 Rice 162 13.8 5.2 3.6 

3.0 Cranberry 12.9 12.1 3.0 NR 
1-NR=Not reported in PFAM output 

Surface Water Monitoring Data 

A search for available surface water monitoring data from 2014 to present for glyphosate and 

AMPA was conducted in the Water Quality Portal (accessed 4/18/2017), USGS NAWQA 

(accessed 1/4/2014), CADPR SWAMP (accessed 4/11/2017), CADPR SURF (accessed 

4/11/2017), USDA PDP, and USGS-EPA Pilot Reservoir Monitoring Program, and the 

Washington Department Agriculture Salmonid Monitoring Program (accessed 6/12/2017). 

Additionally, open literature was also considered in this analysis. 
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The surface water monitoring data were analyzed on a site-year basis where each site-year 

combination is used to derive exposure endpoints. The surface water data were evaluated to 

ensure each observation had consistent concentration units (μg/L), defined detection limits, 

sampling station number, and sampling date. These data were evaluated using a computer 

program (Chemograph Generator 2.0.2) designed to derive sampling data on a site-year basis.  

Sampling data includes site identification, sample year, number of samples in a site-year, number 

of non-detects in a site-year, and relevant exposure concentrations, such as the daily peak, 90-

day average, and annual average. Data points reported as the limit of quantification (LOQ) or 

limit of detection (LOD) were adjusted to 1/2 of LOD or LOQ, whichever is reported in the data.  

The daily peak concentrations represent the highest daily concentration for a site-year. Time 

weighted concentrations such as the 90-day average and annual average concentrations were 

derived using a forward “hot deck” stair-step imputation process from the first sampling date to 

the last sampling date in each site-year chemograph.   

 

In order to adequately compare the monitoring data with model predictions of a 1 in 10 year 

concentration at a 90th percentile site, the monitoring data were analyzed using joint temporal-

spatial distributional analysis. This analysis was completed using the site-year summary statistics 

from Chemograph Generator 2.0.2. All monitoring data were included in the analysis of daily 

peak concentrations. Monitoring data with 4 or more samples per year were used to calculate 90-

day and annual average concentrations. The selected data for each appropriate endpoint (daily 

peak, 90 day-day average, and annual average) were log transformed to approximate a normal 

distribution. The assumption is that environmental monitoring data are commonly log-normally 

distributed. The average and standard deviation for each site were calculated using R commander 

(Version 3.03, 3/6/14). These summary statistics were then used in the Student t approximation 

of a normal distribution to represent the 1 in 10 year value (90th percentile) based on lognormal 

average and standard deviation at each site. These transformed data were combined to determine 

the 90th percentile site. The calculated 1 in 10 year value at a 90th percentile site will be 

compared to the model predictions. 

 

It is important to note that the monitoring data have not been corrected for bias due to low 

sampling frequency. However, glyphosate bias factors were generated from the single data set of 

USGS stream data with 2-day sampling frequency at sampling sites in MO for 2013 (Mahler et 

al., 2017). These bias factors provide some context on the extent of bias (underestimation) in the 

glyphosate occurrence concentrations. Bias factors were generated using the EXCEL program 

Chemograph Generator 2.0.2.   

Glyphosate 

Surface water monitoring data for glyphosate were derived from the Water Quality Portal, USGS 

NAWQA, CADEPA SWAMP, CADPR SURF, and Washington Department of Agriculture 

(WDA).  Attributes of the general monitoring programs are shown in Table 12. The available 

monitoring data for glyphosate represent state and federal monitoring programs. The monitoring 

data represent a range of spatial and temporal distribution with the WQP, representing 20,466 

site-years over 46 states to 1,638 site-years in single state (California). Most of the monitoring 

data represent glyphosate concentrations in dissolved or filtered surface water samples. For 

purposes of this analysis, dissolved glyphosate or glyphosate in filtered samples are equivalent. 
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NAWQA and USGS Stream monitoring data were the only monitoring programs to describe the 

major land use in the watershed of the sampling sites. The limits of detection (LOD) were 

generally low (<0.150 μg/L) for dissolved glyphosate concentrations. However, there were some 

monitoring data with high LODs (4-300 μg/L). These data were generally representative of older 

information (pre-2000).    

Table 12. Attributes of Surface Water Monitoring Programs for Glyphosate 

Monitoring Program Description Years Sites States Water
Type1

Range of LOD 

μg/L 

Water Quality Portal 
General Monitoring-Dissolved Water 18 1137 46 Dissolved 0-4 (0.02)2 

General Monitoring-Total Water 23 442 3 Total 0-100 (10) 

General Monitoring-Recoverable Water 5 35 6 Recoverable 5-10 (5) 

USGS Streams  
2 Day Sample Frequency 1 5 1 Filtered 0.04 

Weekly Sample Frequency – LC  1 27 9 Filtered 0.04 

Weekly Sample Frequency– Elisia  1 100 12 Filtered 0.04 

NAWQA  
All Sites 12 64 20 Filtered 0.02-.150 (0.1) 

Agricultural Use Monitoring Sites 12 17 13 Filtered 0.02-.150 (0.1) 

Urban Use Monitoring Sites 9 12 13 Filtered 0.02-.150 (0.1) 

Mixed Use Monitoring Sites 9 17 15 Filtered 0.02-.150 (0.02) 

Other Use Monitoring Sites 9 18 7 Filtered 0.02-.150 (0.02) 

CA SWAMP 
CA Monitoring Sites 9 182 1 Filtered 1-300 (5) 

CA SURF 
CA Monitoring Sites 16 291 1 Filtered 0.02-400 (5) 

WDA
Salmonid Monitoring Program 1 14 1 Total 0.008 

1-Water Handling: Filtered is residues in filtered waters; Total is total residues detected in unfiltered sample; and 

Extractable is extracted residues from water sample. 

2-Represents reported range of  LOD or LOQ with (median) 

 

 

Descriptive statistics for glyphosate occurrence in surface water are shown in Table 13.  The 

median detection frequency ranged from 0 to 100%. A median detection frequency of 0% 

illustrates that 50% of the site-years had no glyphosate detections. In contrast, a median detection 

frequency of 100% illustrates that 50% of the site-years had glyphosate detections in every 

sample. This interpretation illustrates that glyphosate is commonly detected in surface waters. 

Although the ability to correlate detection frequency to land use is limited to the monitoring data 

from NAWQA, the highest median detection frequency (72.1%) was found in watersheds with 

undefined land use (i.e., mixed or other).    

 

The highest glyphosate  concentration in the monitoring data (257 μg/L) is from a Goshen Ditch 

sampling station (558GSDSP6) in the CA SURF database. This monitoring station is a sampling 

site in the irrigated lands monitoring program. Similar glyphosate concentrations (180 to 200 

μg/L) were detected in the Drain 11@ Waisal Slough (53XXXD11) and Drain 14@ Lone Tree 
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Creek (544XXXD14) in CA. The highest concentration of glyphosate in the WQP monitoring 

program is 200 μg/L from a tributary in the Deep Hollow Lake watershed (USG 0728711610) 

near Sidon, MS. (https://archive.usgs.gov/archive /sites/ms.water.usgs.gov 

/projects/MDMSEA/index.html). The watershed of the tributary is comprised of 42.1 acres of 

soybean and cotton fields in conservation tillage and winter cover crops for Best Management 

Practices. The sampling site at the entrance of the tributary had a culvert with a weir. Similar 

concentrations of glyphosate (156 μg/L) also were observed in another tributary of the Deep 

Hollow Lake watershed (USGS-0728711620). The watershed of this tributary is comprised of 

25.4 acres of soybean and cotton fields in conservation tillage. Although there are high 

glyphosate detections in surface water monitoring programs, the aforementioned sampling sites 

are not expected to be representative of drinking water intake locations.    

 
Table 13. Maximum EDWCs for Glyphosate from Surface Water Monitoring Programs 

Monitoring Program 

 Median 
Detection 

Frequency
(%)

Peak 90-Day
Average1

TW Annual 
Average1

μg/L 
Water Quality Portal2

Dissolved 50 200 87.4 57.8 

Total 0 24.4 3.0 5.3 

Recoverable 0 <LOD <LOD <LOD 

USGS Streams 

2 Day Sample Frequency-Filtered 38.5 16.5 1.2 1.3 

Weekly Sample Frequency – LC -Filtered 100 11.0 3.5 3.3 

Weekly Sample Frequency– Elisia-Filtered 41.7 27.8 3.7 2.8 

NAWQA2 

All Sites 61.5 73 31.3 6.1 

Agricultural Use Monitoring Sites 56.5 73 31.3 4.0 

Urban Use Monitoring Sites 38.9 5.9 1.6 0.9 

Mixed Use Monitoring Sites 72.1 3.1 0.9 0.6 

Other Use Monitoring Sites 72.1 38 7.3 6.1 

CA SWAMP 
CA Monitoring Sites 0 200 106 59.7 

CA SURF 
CA Monitoring Sites 0 257 106 59.7 

WDA
Salmonid Monitoring Program 100 1.5 NC3 NC 

1-Represents site-years with 4 or more samples per year 

2- Represent monitoring programs with monitoring sites capable of supporting a surface source community water 

system.  Monitoring sites with dissolved glyphosate data and watershed areas greater or equal to 0.04 km2 are 

assumed to be capable of supporting a CWS.  A watershed area of 0.04 km2 represents a lower bound watershed 

area for a surface source drinking water.   

3-Not calculated because there are only 2 samples per site-year. 

 

Distributional analysis was conducted to provide a probabilistic estimate of the 1 in 10 

glyphosate concentration at a 90th percentile use site from the monitoring data. Site-year 

descriptive statistics for non-bias factor adjusted monitoring data were used to estimate the 1 in 

10 year glyphosate concentration at 90th percentile site. Table 14 shows the 1 in 10 year 

concentrations for dissolved glyphosate at a 90th percentile for monitoring sites with dissolved 
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glyphosate concentrations data and watershed areas greater or equal to 0.04 km2 from the WQP 

and NAWQA monitoring programs.  These monitoring sites were selected in distributional 

analysis because their watersheds are comparable to or greater than a lower bound watershed 

area (0.04 km2) for an actual surface source CWS.  More importantly, the WQP and NAWQA 

monitoring data were used because most of the data are not routinely representative of non-

drinking water source waters such as irrigation ditches, canals, and shallow streams.  An 

assumption in determining the watershed area for individual monitoring sites is the linkage of 

monitoring site location to the National Hydrologic Database (NHD).     

  

The distributional analysis indicates that daily maximum peak EDWCs from PWC modeling are 

comparable to the 95th site percentile in the NAWQA monitoring program and 99th site percentile 

in the WQP monitoring data.  Additionally, the median (typical) EDWCs from PWC were 

generally comparable or higher than the 1 in 10 year glyphosate concentrations for the 90th 

percentile sites in the monitoring data.  These data illustrate that the EDWCs from PWC 

modeling are reasonably conservative when compared to non-bias factor adjusted monitoring 

data.         

 
Table 14. Comparison of glyphosate concentrations from non-bias factor adjusted surface water 
monitoring programs and EDWCs from PWC for Terrestrial Crop and Non-agricultural Uses 

Monitoring
Program 

Exposure
Endpoint 

1 in 10 year Glyphosate  
Monitoring Concentration (μg/L) 

1 in 10 year Glyphosate  PWC 
Concentrations1 (μg/L) 

Site Percentile 
Minimum Median Maximum 90th 95th 99th

WQP Daily Peak 13.98 35.60 205.57 35.1 51.9 171 

90-Day Average 13.47 49.22 559.25 15.9 26.4 88.5 

Annual Average 2.82 6.01 24.90 5.4 14.7 45.2 

NAWQA Daily Peak 35.09 93.50 587.74 35.1 51.9 171 

90-Day Average 2.94 4.00 10.10 15.9 26.4 88.5 

Annual Average 0.98 1.46 3.10 5.4 14.7 45.2 
1- PWC concentrations for two pre-emergent applications of 3.75 lb ae/A.   

       

 

The bias factors for glyphosate show considerable variation (CV=64 to 129%) among the 

monitoring sites in the USGS stream monitoring program (Mahler et al., 2017) (Table 15).  

Although these bias factors were not factored into the distribution analysis, the bias factor 

adjustment of the monitoring data will inflate the differences between monitoring data and PWC 

modeling. The median sample frequency is 14 days in the WQP and NAWQA monitoring 

programs. These data suggest that bias factors for glyphosate could be 24.5 to 39.1X for daily 

peak glyphosate concentrations and 3.7X for 90-day average concentrations. Mahler et al., 2017 

found that glyphosate concentrations from 2-day samples could be approximately 8 times higher 

than glyphosate concentrations from weekly samples. Using similar data, the BFs for 2-day peak 

concentrations could be underestimated from 12 to 19.5X lower for a 7-day sampling interval.   

 

Although these data provide quantification on the potential extent of underestimation in 

glyphosate occurrence concentrations, there are insufficient data ( 100 site-years) to allow for 

spatial and temporal extrapolation of bias factors (US EPA, 2012).   
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Table 15. Bias factors estimated from USGS Small Stream Monitoring Data 

Endpoint Sampling Interval 
7-day 14-day 21-day 28-day 

Daily Peak 19.5±27.6 39.1±47.1 43.5±61 54.2±70.7 

4-day average 12±15.4 24.5±25.7 25.9±38.8 33±37.3 

90-day average 2.5±1.6 3.7±2.4 3.4±2.0 4.2±2.4 

 

AMPA

Surface water monitoring data for AMPA were derived from the USGS NAWQA, CADEPA 

SWAMP, USGS Streams, and WDA. Attributes of the general monitoring programs are shown 

in Table 16. The available monitoring data for AMPA represent state and federal monitoring 

programs. The AMPA monitoring data represent a range of spatial and temporal dispersion with 

the WQP representing 846 site-years over 20 states to 180 site-years in a single state (California). 

Most of the monitoring data represent AMPA concentrations in dissolved or filtered surface 

water samples. NAWQA monitoring data was the only monitoring program to describe the major 

land use in the watershed of the sampling sites. The limits of detection (LOD) were generally 

low (<0.31 μg/L) for dissolved glyphosate concentrations. However, the CA SWAMP 

monitoring program had higher LODs (10 μg/L).   

Table 16.  Attributes of Surface Water Monitoring Programs for AMPA 

Monitoring Program Description Years Sites States Water
Type1

Range of LOD 

μg/L 

USGS Streams  
Weekly Sample Frequency – LC  1 27 10 Filtered 0.02 

NAWQA  
All Sites 13 65 20 Filtered 0.02-0.31 (0.1) 

Agricultural Use Monitoring Sites 12 18 13 Filtered 0.02-0.31 (0.1) 

Urban Use Monitoring Sites 9 7 7 Filtered 0.02-0.31 (0.1) 

Mixed Use Monitoring Sites 10 18 15 Filtered 0.02-0.31 (0.1) 

Other Use Monitoring Sites 9 19 6 Filtered 0.02-0.1 (0.1) 

CA SWAMP 
CA Monitoring Sites 5 36 1 Filtered 10 

WDA
Salmonid Monitoring Program 1 14 1 Total 0.008 

1-Water Handling: Filtered= Water samples filtered prior to chemical analysis; Total= Total residues detected in 

unfiltered sample; and Extractable-Extracted residues from water sample. 

2-Zero was used as the LOD and LOQ

 

Descriptive statistics for AMPA occurrence in surface water are shown in Table 17. The median 

detection frequency for AMPA ranges from 83.4 to 100% with the exception of the CA SWAMP 

monitoring program. The high detection frequencies of AMPA were expected because it is more 

mobile and persistent than glyphosate. The highest median detection frequency (72.1%) was 

found in watersheds with undefined land use (i.e., mixed or other).    

 

The highest AMPA concentration in the monitoring data (28 μg/L) is from a USGS sampling site 

on Bogue Phalia near Leland, MS (USGS 7288650). This site has a watershed area of  
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484 mile2 with the major crop production in soybeans https://waterdata.usgs.gov/nwis/inventory/  

?site_no=07288650&agency_cd=USGS and Coupe et al, 2011). 

 
Table 17. Maximum EDWCs for AMPA from Surface Water Monitoring Programs 

Monitoring Program 

 Median 
Detection 

Frequency 
(%)

Peak 90-Day
Average1 TW Annual 

Average1

μg/L 
USGS Streams

Weekly Sample Frequency – LC -Filtered 100 5.2 2.8 3.0 
NAWQA

All Sites 100 28 7.0 4.3 
Agricultural Use Monitoring Sites 95.23 8.7 5.1 3.1 
Urban Use Monitoring Sites 83.4 3.5 1.3 0.7 
Mixed Use Monitoring Sites 100 4.4 1.5 1.0 
Other Use Monitoring Sites 100 9.7 3.9 3.1 

CA SWAMP 
CA Monitoring Sites 0 4.4 0.9 0.5 

WDA 
Salmonid Monitoring Program 100 0.38 NC2 NC 

1-Represents site-years with 4 or more samples per year 

2-Not calculated because there are only 2 samples per site-year 

Groundwater Modeling 
 

Ground water concentrations are estimated using the PRZM-GW model in the Pesticide Water 

Calculator (Version 1.52). PRZM-GW uses leaching algorithms (tipping bucket) from the PRZM 

model to predict pesticide leaching into shallow groundwater on vulnerable sites (i.e., sandy 

soils), with the shallow well located directly adjacent to the treated area. The model construct 

assumes that the aerobic soil metabolism rate decreases linearly to zero at a 1 meter depth in the 

surface soil, and that abiotic hydrolysis is the only degradation process deeper than 1 meter. 

Lateral flow is not considered in the modeling. Currently, six regionally-specific scenarios of 

vulnerable soils are used in the groundwater modeling. Detailed description, documentation, and 

direct links for running these models can be found in: https://www.epa.gov/pesticide-science-

and-assessing-pesticide-risks/about-water-exposure-models-used-pesticide.  

 

A modeling strategy using PWC to estimate EDWCs for glyphosate using all crop and non-crop 

scenarios was developed. The application rate used in modeling was 40 lbs ae/A. Although the 

application rate of 40 lbs ae/A is calculated from a residential spot treatment application rate, it is 

expected to provide the most conservative EDWCs in ground source drinking water. The 

application date for the residential spot treatment of glyphosate was set to be May 1st  because 

there is no clear emergence date for turf and residential areas.   

 

The Tier 1 simulation indicates that glyphosate is not expected to breakthrough into groundwater 

during a 100-year simulation. The PRZM-GW output is shown in Appendix C.  
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Glyphosate Groundwater Monitoring Data 

Ground water monitoring data for glyphosate were derived from the Water Quality Portal and 

USGS NAWQA. Attributes of the general monitoring programs are shown in Table 17. The 

available monitoring data for glyphosate represent state and federal monitoring programs. The 

glyphosate monitoring data represent a range of spatial and temporal dispersion with the WQP 

representing 20,349 site-years over 30 states. Most of the monitoring data represent glyphosate 

concentrations in dissolved or filtered surface water samples. For purposes of this analysis, 

dissolved glyphosate or glyphosate in filtered samples are assumed to be equivalent. NAWQA 

monitoring data was the only monitoring program to describe the major land use in the 

watershed of the sampling sites. The limits of detection (LOD) were generally low (<0.6) μg/L) 

for dissolved glyphosate concentrations. However, LODs were higher (3 to 5 μg/L) for 

monitoring data for total and recoverable glyphosate fractions in groundwater.   

 
Table 17.  Attributes of Groundwater Monitoring Programs for Glyphosate 

Monitoring Program Description Years Sites States Water
Type1

Range of LOD 

μg/L 

Water Quality Portal 
General Monitoring-Dissolved Water 17 1197 30 Dissolved 0.02-0.6 (0.02) 

General Monitoring-Total Water 3 22 1 Total 3.0-3.1 

General Monitoring-Recoverable Water 2 51 2 Recoverable 5.0 

NAWQA  
All Sites 12 745 30 Filtered 0.02-0.15 (0.1) 

Agricultural Use Monitoring Sites 9 294 18 Filtered 0.02-0.15 (0.1) 

Urban Use Monitoring Sites 10 44 19 Filtered 0.02-0.15 (0.1) 

Mixed Use Monitoring Sites 3 24 7 Filtered 0.02-.1 (0.1) 

Other Use Monitoring Sites 9 23 13 Filtered 0.02-.1 (0.02) 
1-Water Handling: Filtered is residues in filtered waters; Total is total residues detected in unfiltered sample; and 

Extractable is extracted residues from water sample. 

2-Represents reported range of  LOD or LOQ with (median) 

 

 

Descriptive statistics for glyphosate occurrence in groundwater are shown in Table 18.  The 

median detection frequency of glyphosate was < 0.1%. These data indicate that glyphosate is not 

typically detected in groundwater. Most of the monitoring sites had low peak concentrations 

(0.1-2.2 μg/L).  

 

The highest glyphosate concentration (285 μg/L) in groundwater is from a subsurface drain in 

Hamilton County, IA (USGS 423232093351801), which is not representative of a drinking water 

intake location.    
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Table 18. Maximum EDWCs for Glyphosate from Groundwater Monitoring Programs 

Monitoring Program 

 Median 
Detection 

Frequency 
(%)

Peak TW Annual 
Average1

μg/L 
Water Quality Portal 

Dissolved 0 280 22.77 

Total 0 <LOD <LOD 

Recoverable 0 <LOD <LOD 

NAWQA 

All Sites 0 285 20.6 

Agricultural Use Monitoring Sites 0 1.2 NE 

Urban Use Monitoring Sites 0 2.2 0.3 

Mixed Use Monitoring Sites 0 0.1 NE 

Other Use Monitoring Sites 0 285 14 
1-Represents sites with 4 or more samples per year 

 

AMPA Groundwater Monitoring Data 
 

Groundwater monitoring data for AMPA were derived from USGS NAWQA. Attributes of the 

general monitoring programs for AMPA are shown in Table 19. The available monitoring data 

for AMPA represent state and federal monitoring programs. The AMPA monitoring data 

represent a range of spatial and temporal distribution with the WQP representing 1164 site-years 

over 30 states. The monitoring data represent AMPA concentrations in filtered surface water 

samples. The limits of detection (LOD) were generally low (<0.31) μg/L) for dissolved AMPA 

concentrations.   

 

 
Table 19.Attributes of Groundwater Monitoring Programs for AMPA 

Monitoring Program Description Years Sites States Water Type1
Range of LOD 

μg/L 

NAWQA  
All Sites 12 97 30 Filtered 0.02-.31 (0.1) 

Agricultural Use Monitoring Sites 9 69 18 Filtered 0.02-.31 (0.1) 

Urban Use Monitoring Sites 10 44 19 Filtered 0.02-.31 (0.1) 

Mixed Use Monitoring Sites 4 18 8 Filtered 0.1 

Other Use Monitoring Sites 10 24 14 Filtered 0.02-0.31 (0.02) 
1-Water Handling: Filtered= Water samples filtered prior to chemical analysis; Total= Total residues detected in 

unfiltered sample; and Extractable-Extracted residues from water sample. 

2-Zero was used as the LOD and LOQ 

 

 

Descriptive statistics for AMPA occurrence in ground water are shown in Table 20. The median 

detection frequency of glyphosate was 0%. These data indicate that AMPA is not typically 

detected in groundwater.  Peak AMPA concentrations in groundwater range from 1.4- 397 μg/L. 

The highest AMPA concentration (397 μg/L) in groundwater is from a site in IA (Coupe et al., 
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2011). Although there are high AMPA detections in groundwater monitoring programs, the 

aforementioned sampling site is not representative of a drinking water intake location.    

 
Table 20. Maximum EDWCs for AMPA from Groundwater Monitoring Programs 

Monitoring Program 
 Median 

Detection 
Frequency (%)

Peak TW Annual 
Average1

μg/L 
NAWQA 

All Sites 0 397 17 

Agricultural Use Monitoring Sites 0 1.4 0.2 

Urban Use Monitoring Sites 0 37 5.3 

Mixed Use Monitoring Sites 0 <LOD <LOD 

Other Use Monitoring Sites 0 397 17 

 

Open Literature 

The USGS conducted studies to assess glyphosate and AMPA concentrations in surface water as 

well as wastewater effluent from treatment plants.  

A total of 154 water samples were collected by the U.S. Geological Survey during a 2002 study 

in nine Midwestern States (Illinois, Indiana, Iowa, Kansas, Minnesota, Missouri, Nebraska, 

Ohio, and Wisconsin) (Scribner et al., 2003 and Lee et al., 2001), where glyphosate is 

extensively used on corn. Glyphosate was detected in 36 percent of the samples, while its 

metabolite AMPA was detected in 69 percent of the samples. The highest measured 

concentration of glyphosate was 8.7 μg/L. The highest AMPA concentration was 3.6 μg/L. 

 

Treated effluent samples were collected from 10 wastewater treatment plants (WWTPs) in 

Arizona, Colorado, Georgia, Iowa, Minnesota, Nevada, New Jersey, New York, and South 

Dakota to study the occurrence of glyphosate and AMPA (Kolpin et al., 2006). Stream samples 

were collected upstream and downstream of the 10 WWTPs. Two reference streams were also 

sampled. The results document the apparent contribution of WWTP effluent to stream 

concentrations of glyphosate and AMPA, with roughly a two-fold increase in their frequencies of 

detection between stream samples collected upstream and those collected downstream of the 

WWTPs. Thus, urban use of glyphosate contributes to glyphosate and AMPA concentrations in 

streams in the United States.  

 

Glyphosate or its degradate AMPA were commonly detected in the stream and WWTP effluent 

samples, being present in 67.5% of the 40 samples collected. Concentrations were generally low, 

although nine detections of AMPA (maximum concentration=3.9 g/L) and three detections of 

glyphosate (maximum concentration=2.2 g/L) exceeded 1 g/L. AMPA was detected much 

more frequently (67.5%) than glyphosate (17.5%).  

 

Both AMPA and glyphosate had the greatest frequency of detection in the WWTP effluent 

samples, with roughly a two-fold increase in the frequency of detection for both AMPA and 
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glyphosate between stream samples located upstream and those located downstream of the 

WWTPs. 

 

It should be noted, however, that AMPA can also be derived from the degradation of phosphonic 

acids (such as EDTMP and DTPMP) in detergents. Thus, part of the AMPA detections from this 

study could be potentially derived from a detergent source. Other components of detergents, such 

as 4-nonylphenol diethoxylate and 4-nonylphenol monoethoxylate were also measured in the 

samples collected for this study. However, AMPA was always present in samples that had 

detections of glyphosate, which suggests that at least part of the AMPA concentrations in this 

study were derived from the degradation of glyphosate.  

From 2003 to 2008, Coupe et al, 2011 conducted surface water monitoring of glyphosate and 

AMPA in agricultural surface waters in MS, IA, IN, and France. This monitoring was targeted to 

watersheds with a high percentage of agricultural crops (68 to ~100% basin in agriculture). The 

major crops in the watershed were soybeans, corn, cotton, rice, and grapes (France only).  For 

the larger surface water bodies in the United States, samples were taken bimonthly during most 

of the year with weekly sampling during the growing season from April to August. Additionally, 

some samples were collected during selected storm events.  Monitoring in France and some 

smaller basins in the U.S. were taken using an automatic sampler. Filtered water samples were 

analyzed using HPLC/MS. The reporting levels were 0.02 μg/L for samples from the United 

States and 0.1 μg/L for the French samples. Detection frequencies of glyphosate and AMPA 

ranged from 59 to 100% and 92 to 100%, respectively. The maximum concentration of 

glyphosate was 430 μg/L (median 380 μg/L) at an overland flow site in the Sugar Creek, IN 

monitoring site from May 19-21, 2004. The maximum concentration of AMPA was 29 μg/L 

(median 26 μg/L) at the overland flow site.   

Mahler, et al. 2017 conducted a Midwest Stream Quality Assessment (MSQA) on 100 sites of  

shallow streams (<1 meter deep) across the U.S. Midwestern Corn Belt. The land use within the 

sample sites was 54% row crops, 11% pasture and hay, 8% urban land use, and the remainder in 

woodlands and grasslands. The highest detections of glyphosate (63%) were from urban 

watersheds. The maximum glyphosate concentration from weekly samples was 27.8 μg/L 

(median 1.68 μg/L). The maximum glyphosate concentration from 2-day sampling intervals was 

35.2 μg/L.
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APPENDIX A. Terrestrial Crop and Non-Agricultural Terrestrial Use Sites 

Variable Volume Water Model, Version    1.02000000000000      

 ******************************************* 
Performed on:  5/ 4/2017  at 16:28 

Peak 1-in-10.0     =   206.     ppb 
Chronic 1-in-10.0  =   42.3     ppb 
Simulation Avg     =   25.1     ppb 
4-d avg 1-in-10.0  =   183.     ppb 
21-d avg 1-in-10.0 =   134.     ppb 
60-d avg 1-in-10.0 =   101.     ppb 
90-d avg 1-in-10.0 =   87.7     ppb 
1-d avg 1-in-10.0  =   199.     ppb 
Benthic Pore Water Peak 1-in-10.0     =   80.2     ppb 
Benthic Pore Water 21-d avg 1-in-10.0 =   79.6     ppb 
Benthic Conversion Factor             =   157.     -Pore water (ug/L) to (total mass, ug)/(dry sed mass,kg) 
Benthic Mass Fraction in Pore Water   =  0.235E-02 

YEAR    Peak      4-day      21-day     60-day     90-day   Yearly Avg Benthic Pk  Benthic 21-day 
  1    4.37E+01   3.74E+01   2.56E+01   2.04E+01   1.89E+01   9.72E+00   1.65E+01   1.63E+01 
  2    1.57E+02   1.44E+02   1.08E+02   7.77E+01   6.70E+01   3.08E+01   6.32E+01   6.26E+01 
  3    5.52E+01   4.88E+01   3.62E+01   3.29E+01   2.98E+01   1.81E+01   2.89E+01   2.86E+01 
  4    1.42E+02   1.29E+02   1.07E+02   8.14E+01   7.04E+01   3.33E+01   6.61E+01   6.55E+01 
  5    5.61E+01   4.98E+01   3.57E+01   2.48E+01   2.17E+01   1.36E+01   2.09E+01   2.09E+01 
  6    7.00E+01   6.33E+01   5.26E+01   4.43E+01   3.92E+01   2.03E+01   3.84E+01   3.80E+01 
  7    8.27E+01   7.52E+01   5.86E+01   4.63E+01   4.15E+01   2.33E+01   4.21E+01   4.18E+01 
  8    1.19E+02   1.07E+02   8.36E+01   6.64E+01   5.91E+01   2.99E+01   5.49E+01   5.44E+01 
  9    1.35E+02   1.21E+02   8.81E+01   6.37E+01   5.58E+01   2.90E+01   5.53E+01   5.49E+01 
 10    5.44E+01   4.80E+01   3.69E+01   3.30E+01   2.99E+01   1.72E+01   2.90E+01   2.87E+01 
 11    9.90E+01   8.85E+01   7.27E+01   5.78E+01   5.06E+01   2.57E+01   4.99E+01   4.95E+01 
 12    5.91E+01   5.37E+01   4.57E+01   3.55E+01   3.30E+01   1.88E+01   3.37E+01   3.34E+01 
 13    1.42E+02   1.31E+02   9.45E+01   7.02E+01   6.16E+01   3.00E+01   5.93E+01   5.86E+01 
 14    1.45E+02   1.29E+02   9.47E+01   6.76E+01   5.94E+01   3.09E+01   5.70E+01   5.67E+01 
 15    7.13E+01   6.58E+01   5.66E+01   4.66E+01   4.33E+01   2.46E+01   4.36E+01   4.31E+01 
 16    6.18E+01   5.66E+01   4.63E+01   3.81E+01   3.43E+01   2.03E+01   3.59E+01   3.55E+01 
 17    1.69E+02   1.49E+02   1.08E+02   7.98E+01   6.91E+01   3.29E+01   6.44E+01   6.39E+01 
 18    6.85E+01   6.47E+01   5.63E+01   4.65E+01   4.35E+01   2.44E+01   4.45E+01   4.41E+01 
 19    2.10E+02   1.87E+02   1.37E+02   1.03E+02   8.96E+01   4.33E+01   8.17E+01   8.11E+01 
 20    2.18E+02   2.02E+02   1.50E+02   1.06E+02   9.14E+01   4.53E+01   8.71E+01   8.64E+01 
 21    6.68E+01   6.03E+01   4.49E+01   3.64E+01   3.58E+01   2.27E+01   3.62E+01   3.57E+01 
 22    1.10E+02   9.78E+01   7.36E+01   5.26E+01   4.68E+01   2.48E+01   4.59E+01   4.55E+01 
 23    2.37E+02   2.19E+02   1.70E+02   1.18E+02   1.02E+02   4.82E+01   9.23E+01   9.15E+01 
 24    8.13E+01   7.27E+01   5.64E+01   5.02E+01   4.58E+01   2.71E+01   4.47E+01   4.45E+01 
 25    5.30E+01   4.68E+01   3.65E+01   2.70E+01   2.35E+01   1.37E+01   2.18E+01   2.16E+01 
 26    4.83E+01   4.27E+01   3.64E+01   2.83E+01   2.51E+01   1.44E+01   2.64E+01   2.61E+01 
 27    4.97E+01   4.44E+01   2.94E+01   2.61E+01   2.47E+01   1.40E+01   2.29E+01   2.27E+01 
 28    1.37E+02   1.21E+02   8.15E+01   6.29E+01   5.44E+01   2.57E+01   5.05E+01   5.01E+01 
 29    7.31E+01   6.74E+01   5.46E+01   4.39E+01   3.99E+01   2.27E+01   4.00E+01   3.97E+01 
 30    5.61E+01   5.17E+01   4.16E+01   3.62E+01   3.39E+01   1.91E+01   3.41E+01   3.36E+01 
**************************************************************************************************** 
 Effective compartment halflives averaged over simulation duration: 

 washout halflife (days) =              48.1966144835075      
 water col metab halflife (days) =      560.436578988054      
 zero hydrolysis                       0 
 zero photolysis                       0 
 volatile halflife (days)  =            15373857038.0289      
 total water col halflife (days) =      44.3800074522735      

 zero burial                           0 
 benthic metab halflife (days) =        306.313158027487      
 zero benthic hydrolysis               0 
 total benthic halflife (days) =        306.313158027487      
 *********************************************************************** 
 Fractional Contribution of Transport Processes to Waterbody & Total Mass (kg): 

 Due to Runoff  =     0.1158           119.1     
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 Due to Erosion =     0.6985           718.2     
 Due to Drift   =     0.1857           190.9     
 *********************************************************************** 
 Flow in/out Characteristics of Waterbody: 
 Average Daily Runoff Into Waterbody (m3/s) =   2.398982023910145E-002 
 Baseflow Into Waterbody (m3/s)             =   0.000000000000000E+000 
 Average Daily Flow Out of Waterbody (m3/s) =   2.398982023910173E-002 
 *********************************************************************** 
 Inputs: 
   3925.     = oc partitioning coefficient 
   381.0     = water column half Life 
   25.00     = reference temp for water column degradation 
   208.2     = benthic Half Life 
   25.00     = Reference temp for benthic degradation 
   2.000     = Q ten value 
   0.000     = photolysis half life 
   0.000     = reference latitude for photolysis study 
   0.000     = hydrolysis half life 
   169.1     = molecular wt 
  0.9750E-09 = vapor pressure 
  0.1200E+05 = solubility 
  0.1728E+07 = field area 
  0.5260E+05 = water body area 
   2.740     = initial depth 
   2.740     = maximum depth 
   3         1=vvwm, 2=usepa pond, 3 = usepa reservoir, 4 = const vol no flow, 5 = const vol w/flow  
 F  T = burial, else no burial 
  0.1000E-07 = mass transfer coefficient  
  0.5000     = PRBEN 
  0.5000E-01 = benthic compartment depth 
  0.5000     = benthic porosity 
   1.350     =  benthic bulk density 
  0.4000E-01 = OC frcation in benthic sediment 
   5.000     = DOC in benthic compartment 
  0.6000E-02 = benthic biomass 
   1.190     = DFAC 
   30.00     = SS 
  0.5000E-02 = chlorophyll 
  0.4000E-01 = OC frcation in water column SS 
   5.000     = DOC in water column 
  0.4000     = biomass in water column 
 FRACTION AREA CROPPED =    1.00000000000000      

Direct Applications to Aquatic Environments  

MIasparagusSTD scenario 

Variable Volume Water Model, Version    1.02000000000000      

 ******************************************* 
Performed on:  5/ 4/2017  at 16:37 

Peak 1-in-10.0     =   577.     ppb 
Chronic 1-in-10.0  =   168.     ppb 
Simulation Avg     =   152.     ppb 
4-d avg 1-in-10.0  =   507.     ppb 
21-d avg 1-in-10.0 =   349.     ppb 
60-d avg 1-in-10.0 =   254.     ppb 
90-d avg 1-in-10.0 =   229.     ppb 
1-d avg 1-in-10.0  =   558.     ppb 
Benthic Pore Water Peak 1-in-10.0     =   193.     ppb 
Benthic Pore Water 21-d avg 1-in-10.0 =   192.     ppb 
Benthic Conversion Factor             =   157.     -Pore water (ug/L) to (total mass, ug)/(dry sed mass,kg) 
Benthic Mass Fraction in Pore Water   =  0.235E-02 

YEAR    Peak      4-day      21-day     60-day     90-day   Yearly Avg Benthic Pk  Benthic 21-day 
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  1    4.44E+02   3.73E+02   2.17E+02   1.26E+02   1.05E+02   4.65E+01   6.65E+01   6.63E+01 
  2    4.90E+02   4.19E+02   2.62E+02   1.69E+02   1.47E+02   8.75E+01   1.09E+02   1.08E+02 
  3    5.19E+02   4.48E+02   2.91E+02   1.98E+02   1.75E+02   1.15E+02   1.38E+02   1.37E+02 
  4    5.37E+02   4.66E+02   3.09E+02   2.14E+02   1.91E+02   1.30E+02   1.54E+02   1.53E+02 
  5    5.49E+02   4.78E+02   3.20E+02   2.25E+02   2.01E+02   1.41E+02   1.65E+02   1.64E+02 
  6    5.56E+02   4.86E+02   3.29E+02   2.34E+02   2.10E+02   1.48E+02   1.74E+02   1.73E+02 
  7    5.62E+02   4.91E+02   3.34E+02   2.39E+02   2.15E+02   1.53E+02   1.79E+02   1.78E+02 
  8    5.65E+02   4.94E+02   3.37E+02   2.42E+02   2.18E+02   1.57E+02   1.82E+02   1.81E+02 
  9    5.68E+02   4.97E+02   3.40E+02   2.45E+02   2.21E+02   1.59E+02   1.85E+02   1.84E+02 
 10    5.71E+02   5.00E+02   3.42E+02   2.46E+02   2.22E+02   1.60E+02   1.86E+02   1.85E+02 
 11    5.70E+02   5.00E+02   3.42E+02   2.47E+02   2.23E+02   1.61E+02   1.87E+02   1.86E+02 
 12    5.72E+02   5.01E+02   3.43E+02   2.48E+02   2.24E+02   1.62E+02   1.87E+02   1.86E+02 
 13    5.74E+02   5.03E+02   3.45E+02   2.50E+02   2.26E+02   1.64E+02   1.90E+02   1.90E+02 
 14    5.73E+02   5.02E+02   3.45E+02   2.50E+02   2.26E+02   1.64E+02   1.90E+02   1.89E+02 
 15    5.76E+02   5.05E+02   3.47E+02   2.52E+02   2.27E+02   1.65E+02   1.91E+02   1.90E+02 
 16    5.72E+02   5.01E+02   3.43E+02   2.48E+02   2.24E+02   1.63E+02   1.88E+02   1.87E+02 
 17    5.75E+02   5.04E+02   3.45E+02   2.50E+02   2.25E+02   1.64E+02   1.89E+02   1.88E+02 
 18    5.75E+02   5.04E+02   3.46E+02   2.51E+02   2.26E+02   1.65E+02   1.90E+02   1.89E+02 
 19    5.76E+02   5.05E+02   3.48E+02   2.53E+02   2.29E+02   1.67E+02   1.92E+02   1.92E+02 
 20    5.78E+02   5.07E+02   3.50E+02   2.55E+02   2.30E+02   1.68E+02   1.94E+02   1.93E+02 
 21    5.78E+02   5.07E+02   3.49E+02   2.54E+02   2.29E+02   1.68E+02   1.94E+02   1.93E+02 
 22    5.79E+02   5.07E+02   3.49E+02   2.54E+02   2.30E+02   1.68E+02   1.93E+02   1.92E+02 
 23    5.76E+02   5.05E+02   3.47E+02   2.53E+02   2.28E+02   1.65E+02   1.93E+02   1.92E+02 
 24    5.72E+02   5.02E+02   3.44E+02   2.49E+02   2.25E+02   1.63E+02   1.89E+02   1.88E+02 
 25    5.72E+02   5.00E+02   3.42E+02   2.47E+02   2.23E+02   1.62E+02   1.86E+02   1.86E+02 
 26    5.72E+02   5.00E+02   3.43E+02   2.47E+02   2.23E+02   1.62E+02   1.87E+02   1.86E+02 
 27    5.71E+02   5.00E+02   3.42E+02   2.45E+02   2.20E+02   1.59E+02   1.85E+02   1.84E+02 
 28    5.68E+02   4.97E+02   3.39E+02   2.43E+02   2.18E+02   1.56E+02   1.83E+02   1.82E+02 
 29    5.66E+02   4.95E+02   3.37E+02   2.42E+02   2.18E+02   1.57E+02   1.82E+02   1.81E+02 
 30    5.69E+02   4.98E+02   3.40E+02   2.45E+02   2.21E+02   1.60E+02   1.85E+02   1.84E+02 
**************************************************************************************************** 
 Effective compartment halflives averaged over simulation duration: 

 zero washout                          0 
 water col metab halflife (days) =      972.604153253890      
 zero hydrolysis                       0 
 zero photolysis                       0 
 volatile halflife (days)  =            10193410081.3359      
 total water col halflife (days) =      972.604060452880      

 zero burial                           0 
 benthic metab halflife (days) =        531.588159773203      
 zero benthic hydrolysis               0 
 total benthic halflife (days) =        531.588159773203      
 *********************************************************************** 
 Fractional Contribution of Transport Processes to Waterbody & Total Mass (kg): 

 Due to Runoff  =     0.0000           0.000     
 Due to Erosion =     0.0000           0.000     
 Due to Drift   =     1.0000           268.8     
 *********************************************************************** 
 Flow in/out Characteristics of Waterbody: 
 Average Daily Runoff Into Waterbody (m3/s) =   5.349566875959242E-005 
 Baseflow Into Waterbody (m3/s)             =   0.000000000000000E+000 
 Average Daily Flow Out of Waterbody (m3/s) =   5.349566875959118E-005 
 *********************************************************************** 
 Inputs: 
   3925.     = oc partitioning coefficient 
   381.0     = water column half Life 
   25.00     = reference temp for water column degradation 
   208.2     = benthic Half Life 
   25.00     = Reference temp for benthic degradation 
   2.000     = Q ten value 
   0.000     = photolysis half life 
   0.000     = reference latitude for photolysis study 
   0.000     = hydrolysis half life 
   169.1     = molecular wt 
  0.9750E-09 = vapor pressure 
  0.1200E+05 = solubility 
  0.1000E+06 = field area 
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  0.1000E+05 = water body area 
   2.000     = initial depth 
   2.000     = maximum depth 
   2         1=vvwm, 2=usepa pond, 3 = usepa reservoir, 4 = const vol no flow, 5 = const vol w/flow  
 F  T = burial, else no burial 
  0.1000E-07 = mass transfer coefficient  
  0.5000     = PRBEN 
  0.5000E-01 = benthic compartment depth 
  0.5000     = benthic porosity 
   1.350     =  benthic bulk density 
  0.4000E-01 = OC frcation in benthic sediment 
   5.000     = DOC in benthic compartment 
  0.6000E-02 = benthic biomass 
   1.190     = DFAC 
   30.00     = SS 
  0.5000E-02 = chlorophyll 
  0.4000E-01 = OC frcation in water column SS 
   5.000     = DOC in water column 
  0.4000     = biomass in water column 
 FRACTION AREA CROPPED =    1.00000000000000      

WAorchardsSTD scenario 

Variable Volume Water Model, Version    1.02000000000000      

 ******************************************* 
Performed on:  5/ 4/2017  at 16:36 

Peak 1-in-10.0     =   438.     ppb 
Chronic 1-in-10.0  =   150.     ppb 
Simulation Avg     =   140.     ppb 
4-d avg 1-in-10.0  =   399.     ppb 
21-d avg 1-in-10.0 =   300.     ppb 
60-d avg 1-in-10.0 =   228.     ppb 
90-d avg 1-in-10.0 =   208.     ppb 
1-d avg 1-in-10.0  =   427.     ppb 
Benthic Pore Water Peak 1-in-10.0     =   173.     ppb 
Benthic Pore Water 21-d avg 1-in-10.0 =   173.     ppb 
Benthic Conversion Factor             =   157.     -Pore water (ug/L) to (total mass, ug)/(dry sed mass,kg) 
Benthic Mass Fraction in Pore Water   =  0.235E-02 

YEAR    Peak      4-day      21-day     60-day     90-day   Yearly Avg Benthic Pk  Benthic 21-day 
  1    3.24E+02   2.85E+02   1.87E+02   1.16E+02   9.84E+01   5.37E+01   6.32E+01   6.31E+01 
  2    3.65E+02   3.26E+02   2.28E+02   1.57E+02   1.38E+02   8.97E+01   1.03E+02   1.03E+02 
  3    3.93E+02   3.54E+02   2.55E+02   1.83E+02   1.65E+02   1.13E+02   1.29E+02   1.29E+02 
  4    4.09E+02   3.70E+02   2.71E+02   1.99E+02   1.81E+02   1.28E+02   1.45E+02   1.45E+02 
  5    4.24E+02   3.85E+02   2.86E+02   2.14E+02   1.95E+02   1.39E+02   1.59E+02   1.59E+02 
  6    4.29E+02   3.90E+02   2.91E+02   2.19E+02   2.00E+02   1.43E+02   1.64E+02   1.64E+02 
  7    4.29E+02   3.90E+02   2.91E+02   2.18E+02   2.00E+02   1.42E+02   1.64E+02   1.64E+02 
  8    4.27E+02   3.88E+02   2.90E+02   2.17E+02   1.98E+02   1.42E+02   1.62E+02   1.62E+02 
  9    4.32E+02   3.93E+02   2.95E+02   2.22E+02   2.03E+02   1.45E+02   1.68E+02   1.68E+02 
 10    4.33E+02   3.94E+02   2.95E+02   2.23E+02   2.04E+02   1.46E+02   1.68E+02   1.68E+02 
 11    4.32E+02   3.93E+02   2.95E+02   2.22E+02   2.03E+02   1.46E+02   1.68E+02   1.68E+02 
 12    4.34E+02   3.95E+02   2.96E+02   2.24E+02   2.05E+02   1.47E+02   1.69E+02   1.69E+02 
 13    4.35E+02   3.96E+02   2.97E+02   2.25E+02   2.05E+02   1.47E+02   1.70E+02   1.70E+02 
 14    4.33E+02   3.94E+02   2.95E+02   2.23E+02   2.04E+02   1.47E+02   1.68E+02   1.68E+02 
 15    4.33E+02   3.94E+02   2.96E+02   2.23E+02   2.04E+02   1.47E+02   1.69E+02   1.69E+02 
 16    4.34E+02   3.95E+02   2.97E+02   2.24E+02   2.05E+02   1.49E+02   1.70E+02   1.70E+02 
 17    4.38E+02   3.99E+02   3.00E+02   2.28E+02   2.08E+02   1.50E+02   1.73E+02   1.73E+02 
 18    4.35E+02   3.96E+02   2.98E+02   2.25E+02   2.05E+02   1.48E+02   1.70E+02   1.70E+02 
 19    4.38E+02   3.99E+02   3.00E+02   2.27E+02   2.08E+02   1.49E+02   1.73E+02   1.72E+02 
 20    4.34E+02   3.95E+02   2.96E+02   2.24E+02   2.04E+02   1.47E+02   1.69E+02   1.69E+02 
 21    4.33E+02   3.94E+02   2.96E+02   2.23E+02   2.03E+02   1.46E+02   1.68E+02   1.67E+02 
 22    4.33E+02   3.94E+02   2.95E+02   2.23E+02   2.04E+02   1.47E+02   1.68E+02   1.68E+02 
 23    4.35E+02   3.96E+02   2.97E+02   2.24E+02   2.05E+02   1.48E+02   1.69E+02   1.69E+02 
 24    4.35E+02   3.96E+02   2.97E+02   2.25E+02   2.05E+02   1.49E+02   1.70E+02   1.69E+02 
 25    4.39E+02   4.00E+02   3.01E+02   2.29E+02   2.09E+02   1.51E+02   1.74E+02   1.74E+02 
 26    4.40E+02   4.01E+02   3.02E+02   2.29E+02   2.10E+02   1.52E+02   1.74E+02   1.74E+02 
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 27    4.38E+02   3.99E+02   3.00E+02   2.27E+02   2.08E+02   1.50E+02   1.73E+02   1.72E+02 
 28    4.36E+02   3.97E+02   2.99E+02   2.26E+02   2.07E+02   1.50E+02   1.71E+02   1.71E+02 
 29    4.37E+02   3.98E+02   2.99E+02   2.27E+02   2.08E+02   1.50E+02   1.72E+02   1.72E+02 
 30    4.37E+02   3.98E+02   2.99E+02   2.26E+02   2.07E+02   1.49E+02   1.72E+02   1.71E+02 
**************************************************************************************************** 
 Effective compartment halflives averaged over simulation duration: 

 washout halflife (days) =              4842.69650906671      
 water col metab halflife (days) =      912.130844512108      
 zero hydrolysis                       0 
 zero photolysis                       0 
 volatile halflife (days)  =            17022237093.2060      
 total water col halflife (days) =      767.559543659740      

 zero burial                           0 
 benthic metab halflife (days) =        498.535766564833      
 zero benthic hydrolysis               0 
 total benthic halflife (days) =        498.535766564833      
 *********************************************************************** 
 Fractional Contribution of Transport Processes to Waterbody & Total Mass (kg): 

 Due to Runoff  =     0.0000           0.000     
 Due to Erosion =     0.0000           0.000     
 Due to Drift   =     1.0000           1414.     
 *********************************************************************** 
 Flow in/out Characteristics of Waterbody: 
 Average Daily Runoff Into Waterbody (m3/s) =   2.387570882106416E-004 
 Baseflow Into Waterbody (m3/s)             =   0.000000000000000E+000 
 Average Daily Flow Out of Waterbody (m3/s) =   2.387570882106397E-004 
 *********************************************************************** 
 Inputs: 
   3925.     = oc partitioning coefficient 
   381.0     = water column half Life 
   25.00     = reference temp for water column degradation 
   208.2     = benthic Half Life 
   25.00     = Reference temp for benthic degradation 
   2.000     = Q ten value 
   0.000     = photolysis half life 
   0.000     = reference latitude for photolysis study 
   0.000     = hydrolysis half life 
   169.1     = molecular wt 
  0.9750E-09 = vapor pressure 
  0.1200E+05 = solubility 
  0.1728E+07 = field area 
  0.5260E+05 = water body area 
   2.740     = initial depth 
   2.740     = maximum depth 
   3         1=vvwm, 2=usepa pond, 3 = usepa reservoir, 4 = const vol no flow, 5 = const vol w/flow  
 F  T = burial, else no burial 
  0.1000E-07 = mass transfer coefficient  
  0.5000     = PRBEN 
  0.5000E-01 = benthic compartment depth 
  0.5000     = benthic porosity 
   1.350     =  benthic bulk density 
  0.4000E-01 = OC frcation in benthic sediment 
   5.000     = DOC in benthic compartment 
  0.6000E-02 = benthic biomass 
   1.190     = DFAC 
   30.00     = SS 
  0.5000E-02 = chlorophyll 
  0.4000E-01 = OC frcation in water column SS 
   5.000     = DOC in water column 
  0.4000     = biomass in water column 
 FRACTION AREA CROPPED =    1.00000000000000      
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APPENDIX B. PFAM Aquatic Food Crop Uses (Rice and Cranberry) 

DW CA Preflood nohold Rice Scenario 

*************************************************************************** 
 Pesticide in Flooded Applications (PFAM) 
 Version 2 
 6/15/2017 1:00:11 PM 
 Variable Volume Water Model: PFAM Compatible    1.01000000000000      
 Performed on:  6/15/2017  at 13: 0 
 MIXING CELL, Width =    194.0  Depth=      5.1  Length =     40.0 
 Parent 
*************************************************************************** 
1-day avg 1-in-10 (ppb) =     162.     
4-day avg 1-in-10  =     65.2     
21-day avg 1-in-10 =     31.9     
60-day avg 1-in-10 =     18.8     
90-day avg 1-in-10 =     13.8     
Chronic 1-in-10    =     5.12     
Overall Average    =     3.62     
 *********************************************************************** 
 Effective compartment halflives averaged over simulation duration: 

 washout halflife (days) =             1.139782804254377E-003 
 water col metab halflife (days) =      686.891795253106      
 hydrolysis halflife (days)  =          103542641.722930      
 photolysis halflife (days)  =          25930523373.8510      
 volatile halflife (days)  =            28063375434.6205      
 total water col halflife (days) =     1.139780912964687E-003 

 zero burial 
 benthic metab halflife (days) =        375.428733447524      
 benthic hydrolysis halflife (days) =   169658242568.335      
 total benthic halflife (days) =        375.428732616756      
 *********************************************************************** 

Mass Fraction Due to Drift =  0.892E-02 

MA cranberry Scenario 

  Pesticide in Flooded Applications (PFAM) 
 Version 2 
 5/19/2017 11:28:33 AM 
******* Summary of Paddy Concentration Rankings ******** 

******************************************************** 
**************  Analysis for Parent        ************* 
Max released concentration (ppb) =  0.173E+05 
Index for max concentration      =       4687 

 1-in-10 Year Return Concentrations: 
********* WATER COLUMN CONCENTRATION (ug/L) ************ 
Water Column Peak                =   13.5     
Water Column 1-day Avg           =   12.9     
Water Column 4-day Avg           =   12.9     
Water Column 21-day Avg          =   12.6     
Water Column 60-day Avg          =   12.4     
Water Column 90-day Avg          =   12.1     
Water Column 365-day Avg         =   3.00     

****** BENTHIC PORE WATER (ug/L) Concentration ********* 
Benthic Pore Water  Peak         =   31.9     
Benthic Pore Water 4-day Avg     =   31.3     
Benthic Pore Water 21-day Avg    =   28.0     
Benthic Pore Water 60-day Avg    =   22.5     
Benthic Pore Water 90-day Avg    =   19.3     
 Benthic Pore Water 365-day Avg  =   10.1     
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***** BENTHIC TOTAL CONCENTRATION (Mass/Dry Mass) ****** 
Benthic Total Conc. Peak         =  0.502E+04 
 Benthic Total Conc. 4-day Avg   =  0.492E+04 
Benthic Total Conc. 21-day Avg   =  0.441E+04 
Benthic Total Conc. 60-day Avg   =  0.354E+04 
Benthic Total Conc. 90-day Avg   =  0.304E+04 
Benthic Total Conc. 365-day Avg  =  0.159E+04 
******************************************************** 
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APPENDIX C. PRZM-GW Output for Residential Spot Treatment Use (40 lbs ae /A) 
**** Parent ***************************************************************************************** 
GW Run ID                       Peak  Breakthru    Thruput PostBT Avg    Sim Avg 
Delmarva_PWC_+0           6.5223E-29    -999999 0.02867823    -999999 6.775729E-30 
FL potato_ForQA_+0        1.9012E-21    -999999 0.07528269    -999999 3.324455E-22 
FLCitrus_PWC_+0           2.0027E-20    -999999 0.05396811    -999999 3.228578E-21 
GA peanuts_ForQA_+0       8.9863E-34    -999999 0.03971326    -999999 5.149908E-35 
NCCotton_PWC_+0           1.0738E-31    -999999 0.02014195    -999999 1.154074E-32 
WI_corn_ForQA_+0          6.31285E-42    -999999 0.01438171    -999999 3.433181E-43 
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SUMMARY 

HED is currently re-evaluating the toxicity, exposure, and risk profile of glyphosate under the 
Food Quality Protection Act (FQPA)-mandated Registration Review program. The registration 
review program is designed to ensure EPA evaluates new information regarding pesticides on a 
15 year cycle, and to update the risk assessment and initiate new regulatory requirements, when 
appropriate, to ensure the protection of human health and the environment. Pesticides included in 
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the registration review program are pesticides for which EPA completed a Re-registration 

Eligibility Decision (RED) under the FQP A. 

One component of the Agency's Registration Review Program is consideration of acute and 
chronic health effects observed in the human population as a possible consequence of glyphosate 
exposure. Given the magnitude and frequency observed in the initial screening evaluation of 
acute poisoning incidents related to glyphosate use, HED determined that a more extensive Tier 
II report of the acute and chronic human health effects linked to glyphosate use should be 
performed. A Tier II report provides additional details and greater depth in scope of review 
information relating to human exposure. Information streams queried for this report include 
acute pesticide poisoning event (incident data) and surveillance data, medical case reports of 
human exposure to glyphosate, general medical information, biomonitoring data, and 
observational epidemiology studies. Utilization of these data will aid HED in better defining and 
characterizing the potential risk of glyphosate pesticide products to the U.S. population, and 
particular sub-groups such as workers and children. 

A review of medical literature finds most of the accidental ingestions of glyphosate formulations 
resulted in mild symptoms such as irritation of oral and upper gastrointestinal mucosa and were 
self limited. However, intentional ingestions caused moderate to severe symptoms in multiple 
organs. 

HED reviewed five pesticide incident data sources (IDS, NPIC, California PISP, 
NIOSH/SENSOR, and AAPCC). HED found that the acute health effects reported to the 
incident databases queried are consistent with the previous incident report, and the other 
databases and medical literature reviewed. These health effects primarily include dermal, ocular, 
and respiratory. HED did not identify any aberrant effects outside of those anticipated. While 
inconvenient for those who suffer adverse health effects, effects are generally mild/minor to 
moderate and resolve rapidly. The incident data available from IDS and NPIC suggest that 
homeowner mixing/loading/ applying (usually due to human errors and container leaks of 
glyphosate products) are responsible for almost half of the reported incidents. SENSOR
Pesticides incident data are consistent with IDS and NPIC, also suggesting that most reported 
incidents (50%) occur during application of glyphosate results .. However, the SENSOR
Pesticide incidents include both residential and occupational incidents. The incident data 
available from CA PISP suggests that occupational handling of equipment is responsible for 
most incidents due to equipment leaks and malfunction. 

All of the databases showed a number of childrens' exposures (ranging from 5% to 27% of total 
cases). Based on the data in SENSOR, IDS, and NPIC, it appears that the childrens' exposures 
are due to primarily to postapplication exposure, accidental ingestion, and tampering with the 

product. 
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Ocular exposure and symptoms were reported in all of the databases, to both occupational and 

nonoccupational users, as a result of splash to the face or touching their eyes with the product on 

their hands.  These symptoms primarily included eye irritation, redness, burning and blurred 

vision.   

Trends over time data from IDS (2008 to 2012), PISP (2005 to 2010), SENSOR-Pesticides (1998 

to 2009) and AAPCC (2001 to 2012) data were reviewed.  Based on IDS and AAPCC, which are 

primarily non-occupational cases, incidents appear to be decreasing over time. CA PISP data 

represents both occupational and non-occupational incidents. This data appears to show incidents 

to be  relatively steady over time. The SENSOR-Pesticide data also represent both occupational 

and non-occupational cases.  For this data, occupational case reports involving glyphosate 

appeared to be increasing until 2008 and non-occupational case reports appear to be increasing 

over time.  The increase in non-occupational case reports may be reflective of increased 

SENSOR state capacity to collect non-occupational pesticide surveillance data. 

 

While HED identified several dozen glyphosate environmental epidemiology studies, few of 

these studies reflected an a priori research interest in the potential role of glyphosate and chronic 

disease outcomes, and most studies were hypothesis-generating in nature. Given this and other 

limitations of these studies, we cannot conclude glyphosate plays a role in any of the health 

outcomes studied across this epidemiologic database. EPA will continue to follow the literature 

concerning the potential role of the chemical in certain cancer and non-cancer outcomes, 

particularly respiratory health and lymphohematopoietic cancers such as non-Hodgkin 

lymphoma (NHL) and multiple myeloma (MM).  

 

1. BACKGROUND 

Glyphosate is a nonselective herbicide which acts via blocking the activity of the enzyme, 5-

enolpyruvylshikimate 3-phosphate synthase (EPSPS).  EPSPS is produced only by green plants 

and is involved in the synthesis of the amino acids tyrosine, tryptophan, and phenylalanine.  

 

Glyphosate is registered for use on a variety of fruit, vegetable, and field crops as well as for 

aquatic and terrestrial uses.  It is also registered for use on transgenic crop varieties such as 

canola, corn, cotton, soybeans, sugar beets, and wheat.  Glyphosate was first registered for use 

by the United States Environmental Protection Agency (U.S. EPA) in 1974 and reregistration 

was completed in 1993.  Glyphosate is among the most widely used pesticides by volume. It 

ranked eleventh among conventional pesticides used in the U.S. during 1990-91. In recent years, 

approximately 13 to 20 million acres were treated with 18.7 million pounds of glyphosate 

annually. The largest use sites include hay/pasture, soybeans and field corn (D362745, 

06/03/2009, J. Langsdale et al.). 

 

http://en.wikipedia.org/wiki/Amino_acid
http://en.wikipedia.org/wiki/Tyrosine
http://en.wikipedia.org/wiki/Tryptophan
http://en.wikipedia.org/wiki/Phenylalanine
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In March 2009, HED prepared a preliminary Tier I human incident review of glyphosate human 

incident reports by consulting the OPP Incident Data System (IDS) for reports of poisoning 

incidents.  During the time period captured in the screening report, 2002 to March 2009, 289 

incidents involved products containing the single active ingredient glyphosate. Based on the IDS, 

8 major types of adverse health effects were identified:  gastro-intestinal (4.8%), dermal (30.1%), 

upper-respiratory (10.3%), neurological (34.3%), cardiovascular (0.3%), ocular (13.8%), 

muscular (0.3%), and combination (5.5%) effects (Updated Review of Glyphosate Incident 

Reports, M. Hawkins and J. Cordova, 03/12/2009).  Given the frequency and relative severity, 

HED determined it would further evaluate glyphosate acute poisoning event reporting and 

surveillance databases as well as a review of published literature as to the acute and chronic 

health effects associated with glyphosate exposure by performing a Tier II review.  

 

It is important to recognize, however, that reports of adverse health effects allegedly due to a 

specific pesticide exposure (i.e., an “incident”) are largely self-reported and therefore, generally 

speaking, neither exposure to a pesticide or reported symptoms (or the connection between the 

two) are validated.   Therefore, only rarely can causation be determined or definitively identified 

based on incident data.  However, incident information can provide important feedback to the 

Agency.  Human incident data, in concert with other human observational studies (medical case 

reports, general medical information, biomonitoring and epidemiological studies) and the human 

health risk assessment, can assist the Agency in determining potential risks of 

pesticides/pesticide product exposure, and can help characterize that risk. This review assesses 

acute pesticide poisoning incidents, medical case reports, and published epidemiology studies to 

inform the preliminary risk assessment for glyphosate.  

a.  Tier II Overview 

Historically, the Agency has relied on toxicity studies conducted on animals and exposure 

information measured or modeled in relevant populations regarding the pesticide’s use pattern 

when considering the registration or re-registration of a pesticide.  While the use of these data, 

models and standard exposure assumptions will likely not diminish, the relevance of human data 

that report acute and chronic health effects experienced in the population will continue to 

increase. Improved exposure assessment methods, use of biomarkers of disease as well as 

exposure, and continued merging of toxicology and epidemiology through adverse outcome 

pathway/MOA framework analysis and molecular epidemiology methods will enhance the utility 

of public health data as a stream of evidence in the risk assessment.  

Tier I incident reports make recommendations on whether there is a need for a more in-depth 

Tier II analyses based on high frequency and/or severity of incidents in IDS, SENSOR-

Pesticides, and the preliminary Agricultural Health Study results for a particular active 

ingredient.  If a recommendation for further in-depth analyses (Tier II) is made, a broader set of 

available incident data sets are reviewed and a review of available epidemiological studies and 
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human toxicology and medical case reports is conducted.  Trend analyses and summaries (root 

cause analysis) with respect to incidents is done, as well as additional analysis on a product-

specific (as opposed to active ingredient) basis.  

 

This Tier II glyphosate analysis includes human observation data from a variety of sources 

including:  

 Human toxicological reviews and medical case reports from the literature,  

 Human incident (poisoning) data from such sources as OPP’s Incident Data System (IDS) 

database, NIOSH SENSOR, the Agency-sponsored National Pesticide Information 

Center (NPIC), California’s Pesticide Incident Surveillance Program (PISP), American 

Association of Poison Control Centers (AAPCC) Annual Reports, and  

 Epidemiological studies from the literature. 

2. MEDICAL CASE REPORTS 

a. Literature Search Methodology 

While much animal toxicology data exist and have been evaluated by OPP during the glyphosate 

registration review process medical data involving pesticides provide another source of 

information to evaluate risks of glyphosate.  Medical case reports evaluate particular patients and 

describe the symptoms, signs, diagnosis, treatment, and follow-ups. Medical case series are 

similar to case reports, but focus instead on multiple patients with similar exposure, treatment 

and/or symptoms/signs. Case reports and case series provide insight into the potential effects of 

pesticide exposure on humans. It is important to remember, however, that often the exposure 

scenarios associated with case reports and series are high dose (suicides, attempted suicides, or 

non-accidental ingestions) and are dissimilar in some ways to inadvertent exposures which tends 

to be at substantially lower doses and with different exposure routes.  Nevertheless, examining 

these cases can be valuable in that they illustrate the effects of frankly toxic doses and allow 

observation of what may be important health consequences of high-dose exposure. Medical 

information on pesticides are found in many locations; however the Agency has relied on 

information from databases for the period from 1975 to the present, querying the National 

Library of Medicine (PubMed, TOXNET), Web of Knowledge, Google Scholar, as well as the 

CDC and ATSDR databases, to identify relevant pesticide medical information. Specifically, the 

Agency looked across the following databases for this assessment: 

 PUB MED comprises more than 22 million citations for biomedical literature from 

MEDLINE, life science journals and online books. 

 TOXNET consists of HSDB (Hazardous Substances Data Bank) which contains 

comprehensive peer-reviewed toxicology data for about 5,000 chemicals. 
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 ATSDR Case-Studies provide information regarding clinical findings, treatment and 

current knowledge regarding pesticides. 

 Google Scholar is a search engine that indexes the full text of scholarly literature 

across an array of publishing formats and disciplines.  It includes most peer-reviewed 

online journals of Europe and America's largest scholarly publishers. 

The Agency is confident that considering the above sources captures the critical medical 

information concerning the human health effects of glyphosate.  A medical literature search on 

glyphosate in Pub Med, Web of Knowledge and Google was performed, using the terms (or key 

concepts): glyphosate toxicity; glyphosate, poisoning; glyphosate, symptoms.  One hundred and 

ninety nine citations were recovered but many of them were not related to the human health 

effects of glyphosate.  From the title and abstract review, animal studies with glyphosate and 

studies regarding environmental effects of glyphosate were removed.  A Google Advanced 

Search and the EPA library were used to retrieve full text articles.  Thirty eight full text articles 

related to glyphosate and human health effects, toxicokinetics, toxicodynamics and case reports 

were reviewed.   

b. Summary of glyphosate medical literature review. 

Glyphosate [N-(phosphonomethyl)glycine] is a nonselective herbicide.  Glyphosate inhibits the 

enzyme 5-enolpyruvyl-shikimic-3-phosphatesynthase in plants; however, mammals do not have 

this enzyme (Aaron, 2006). Glyphosate should thus possess low risk for mammalian toxicity.  

Glyphosate has been placed in Toxicity Category III for oral and dermal acute toxicity (i.e. oral 

LD50 500 – 5,000 mg/kg), which means low acute toxicity for oral, and dermal exposures.  It is a 

mild eye irritant and is not a dermal sensitizer.  In addition, neurotoxicity was not observed in 

any of the acute, subchronic, chronic, developmental or reproductive animal studies performed 

with glyphosate (D398547, 11/14/2012, T. Bloem et al.). 

 

However, glyphosate end products (commercial products) are usually formulated with different 

glyphosate salts with various concentrations of surfactant polyoxyethyleneamine (POEA) up to 

50% and other ingredients (antifoaming agents, biocides and inorganic ions), rather than active 

ingredient glyphosate alone.  For example, Roundup contains 41% glyphosate as the 

isopropylamine salt and 15% POEA.  This can potentially make the end product more toxic than 

the active ingredient alone.   

There have been many reports in the medical literature on acute poisoning with commercial 

glyphosate –based formulations.  Most of the accidental ingestions of glyphosate formulations 

resulted in mild symptoms such as irritation of oral and upper gastrointestinal mucosa and were 

self limited.  However, intentional ingestions caused moderate to severe symptoms in multiple 

organs.  It was reported that most of these symptoms may actually be related to the surfactant 

polyoxyethyleneamine (POEA) or other ingredients in the commercial glyphosate formulations  
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(Bradberry, Proudfoot, & Vale, 2004; Sawada, Nagai, Ueyama, & Yamamoto, 1988).  Since 

human poisoning with this herbicide is not with the active ingredient (glyphosate) alone but with 

various mixtures, it is not easy to identify the exact cause.  Table A in Appendix 1 identifies 

various glyphosate product formulations that have been previously  identified by the U.S. Forest 

Service (Diamond & Durkin, 2011).  

 Experimental studies have found that the toxicity of a surfactant (POEA) is greater than the 

toxicity of glyphosate alone (Bradberry et al., 2004; Peixoto, 2005).  Hour B.T. et al. (2012) also 

reported that surfactants interfere with the proton gradient in the mitochondria wall, affecting 

energy production in cells leading to cell death.  According to Peixoto F. (2005), Roundup 

interferes with electron transfer by partially inhibiting mitochondrial complexes II and III, 

leading to depressed ATPase activity.  When the authors used the glyphosate alone in the same 

concentration they did not find this effect.  Diamond (2011) mentioned that there were various 

concentrations of POEA surfactant, glyphosate salts and other ingredients in different glyphosate 

products and the resulting adverse health effects may be different. The adverse health effects of 

accidental and intentional exposures to glyphosate products are summarized from medical case 

reports in the following sections.  

c. Summary of Case Reports 

Various case reports are summarized in this section, and are divided into accidental/unintentional 

exposures and intentional exposures.   

i. Accidental/Unintentional Exposures 

Inhalation Exposure: 

 Ptok M., (2009) reported that a 26-year-old school teacher suffered from a severe 

dysphonia (abnormal vocal sounds) a few hours after applying glyphosate product (more 

detailed information regarding the exposure  was not available).  She informed that she 

had followed the instructions on the product label.  A laryngoscopy found decreased 

vocal fold mobility. The symptoms disappeared spontaneously and her vocal fold 

mobility returned to normal after 6 weeks (Ptok, 2009).  

 A 42 year old worker exposed to Roundup suffered from burns in the mucosal lining of 

the pharynx and larynx and acute toxic pneumonitis (inflammation of lung tissue) 

(Pushnoy, Avnon, & Carel, 1998). He presented at the ER with shortness of breath, 

irritative cough, dizziness, discomfort in the throat and episodes of hemoptysis (blood in 

the sputum).  According to the patient he developed these symptoms after cleaning the 

clogged sprayer containing Roundup inside a small room. His chest X-ray (Figure 1) 

showed extensive bilateral alveolar involvement.  The authors stated that the surfactant 
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polyoxyethylene amine is the main reason for erosion of upper respiratory tract mucosal 

lining and lung tissue.  

Figure 1. Chest radiograph  

             
 

Dermal Exposure: 

 

Although glyphosate alone has been found to have low dermal toxicity, there were several cases 

of severe dermal effects due to accidental exposure to formulations containing glyphosate and 

surfactants. 

 

 Amerio et al. (2004) reported that a 78 year old woman presented with extensive 

chemical burns on her back, knees and legs caused by an accidental contact with a 

glyphosate-surfactant formulation (41% glyphosate and 15% POEA). She knelt on the 

ground where her son had just sprayed the herbicide.  Later she put on clothing that had 

been lying on the same ground contaminated with the herbicide. At home, she lay down 

in the same clothing on the couch. After several hours she noticed burning sensation on 

areas that had been in touch with the glyphosate product; and sheets of necrotic epidermis 

(dead skin) had sloughed, causing extensive erosions.  Fluid filled lesions (bullae) were 

also appeared on the dorsum of the feet. She was treated with normal saline wet dressing, 

petrolatum gauze, topical hydrocortisone 1% plus silver-sulfadiazine cream, and systemic 

antibiotic piperacilline/tazobactam (to prevent secondary infection). It took four weeks to 

heal these skin lesions. The authors mentioned that effects of glyphosate on human skin 

depend on several factors, such as concentration of glyphosate in the formulation, the 

duration of exposure, the presence of a surfactant in the formulation, and skin conditions 

such as moisture, sweat, and the presence of sebum (Amerio et al., 2004). 

 

 Mariager et al. (2013) also described a 43-year old man with severe chemical burns 

following prolonged accidental exposure to the herbicide Roundup Bio (isopropylamine 

salt of glyphosate and surfactant POEA with the pH of 4.5-5).  The contents accidentally 

http://www.ncbi.nlm.nih.gov/pubmed?term=Mariager%20TP%5BAuthor%5D&cauthor=true&cauthor_uid=23360343
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sprayed on the patient when he shook the bottle.  He did not wash the exposed areas for 

more than 24 hours. The next day he developed local swelling, bullae and exuding 

wounds on his left hand, arm, upper arm and axilla regions.  Soon it changed into second 

degree skin necrosis with detachment of the epidermis. In addition, he had touched his 

face with contaminated hands resulting in swelling of the area around the eye. After three 

months, nerve conduction studies showed reduced nerve conduction in distal axons on 

the medial, ulnar and radial nerves in the exposed hand.  Hand X-ray done after 4 months 

revealed osteopenia of carpal bones. After 9 months, the patient regained near normal 

sensation but he had severe atrophy of the intrinsic muscles of the hand and loss of 

strength with decreased range of motion. All other skin lesions had healed with scarring 

and alopecia (hair loss), (Figures 2, 3 and 4) (Mariager, Madsen, Ebbehoj, Schmidt, & 

Juhl, 2013).  

 

  Figure 2: Atrophy of hand muscles resulting in deformity (Mariager TP., et al.) 

                   
    

    Figure 3: Osteopenia of the carpal bones (Mariager TP., et al.) 
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    Figure 4: Chemical burn healing with alopecia (Mariager TP., et al.) 

 

                     
 

 Another dermal exposure involved a 37 year old female. She was exposed to glyphosate 

herbicide (Touchdown Premium) when the backpack containing the herbicide broke and 

wet her clothing.  The herbicide contained 36% glyphosate ammonium salt which she 

diluted with water before using it. She admitted delaying in rinsing off the herbicide.  At 

the end of the day she suffered from the irritant contact dermatitis, followed by 

erythemato-purpuric plaques developed on the upper extremities, on the abdomen, axilla 

and groin (Figure 5). The patient was treated with oral corticosteroids and antihistamines.  

The lesions got better in 2 weeks with post-inflammatory hyperpigmentation (Heras-

Mendaza, Casado-Farinas, Paredes-Gascon, & Conde-Salazar, 2008).  

 Figure 5:  Erythematous and purpuric plaques on the abdomen (Heras-Mendaza F., et al. 

2008) 

                        

 Fisher KR., et al (2008) reported a patient who developed pemphigus vulgaris (PV) on 

his body and extremities, after an occupational exposure to fumes of burning empty 

glyphosate drums. PV is an autoimmune skin lesions characterized by bullae that rupture 

quickly and progress to crusted erosions.  Authors mentioned that their patient had been 

using glyphosate product with 41% glyphosate isopropylamine salt on the farm for the 

past 3 years, which might have sensitized the skin (Figure 6) (Fisher et al., 2008).   
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Figure 6: Scattered bullae and vesicles on the body (Fisher KR., et al., 2008) 

                       

Accidental death with glyphosate trimesium formulation (Touchdown): 

 Sorensen et al. (1999) reported an accidental ingestion of Touchdown causing the death 

of a 6-year-old boy.  He accidentally ingested a mouthful of the herbicide and died within 

a couple of hours.  His father had placed the bottle containing the herbicide on the table 

in the garage and the child mistook it for a drink.  The child spat almost all of it out and 

swallowed only a small amount because of the bad taste.  He then went into the house 

and drank some water.  Soon he developed pain, vomiting, and then collapsed. The father 

performed cardiopulmonary resuscitation (CPR) when he noticed that his son was not 

breathing and had no pulse.  The child was taken to the hospital and, in spite of the 

resuscitation attempt, he passed away.  The post-mortem examination revealed edema of 

the mucus membranes of the airways, erosion of the mucus membranes of the 

gastrointestinal tract, pulmonary edema, cerebral edema, and dilated right atrium and 

ventricle of the heart (Sorensen & Gregersen, 1999).  

 

ii.  Intentional Exposures 

Intentional exposure or suicide cases can assist in understanding the relative sensitivity of 

humans to the toxicity of glyphosate formulations. Some of the case reports may be used for 

estimating the acute lethal toxicity of glyphosate-surfactant formulations.  

 Bradberry et al. (2004) reported that ingestion of >85 mL of the concentrated formulation 

can cause serious toxicity in adults.  Pain in mouth, throat, stomach and dysphagia 

(difficulty in swallowing) due to gastrointestinal corrosion are common.  In severe cases, 

pulmonary edema (fluid inside the lung), respiratory distress, cardiac arrhythmias 

(abnormal heart rhythm), shock, and impaired consciousness may occur.  In addition, 

renal failure, metabolic acidosis and hyperkalemia (high serum potassium level) may take 

place requiring hemodialysis for treatment (Bradberry et al., 2004).  
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 Zouaoui et al. (2013) reviewed 13 cases of glyphosate herbicide intentional poisoning, 

and found that the most common symptoms were oropharyngeal ulcerations, nausea and 

vomiting. The main biochemical abnormality was lactic acidosis.  Other adverse health 

effects were: respiratory distress; cardiac arrhythmia; hyperkalemia; impaired renal 

function; liver toxicity; and altered consciousness.  In mild to moderate intoxications, 

blood glyphosate concentrations were in the range of (0.6 – 150) mg/L with a mean value 

of 61 mg/L.  In the severe intoxication case, the blood glyphosate concentration was 

found at 838 mg/L; and in fatal cases the range of (690-7480) mg/L with a mean value of 

4146 mg/L was found (Zouaoui, Dulaurent, Gaulier, Moesch, & Lachatre, 2013). 

 

 Chang CY., et al., (1999) studied lesions in gastrointestinal tract of 50 patients with 

glyphosate-surfactant oral ingestion as a suicide attempt. They found that esophageal 

injury was seen in 68% of the patients (15% grade 1, 15% grade 2a and 4% grade 2b); 

gastric injury in 72% (22% grade 1 and 8% grade 2a), and duodenal injury in 16% (7% 

grade 1 and 1% grade 2a). [According to the Zargar’s modified grading system, Grade 1 

injuries have swelling and redness of mucosa. Grade 2a injuries have friability, 

hemorrhage, erosion, blistering, whitish membranes, exudates or superficial ulcerations. 

Grade 2b injuries have features of grade 2a plus circumferential ulcerations] (C. Y. 

Chang et al., 1999).  Chen HH., et al., (2013) stated that patients with grade 2b 

esophageal injury suffered from a greater incidence of respiratory (100.0% versus 5.9%, 

P = 0.001) and gastrointestinal (66.7% versus 11.8%, P = 0.034) complications than 

patients with grade 1 injury (H. H. Chen et al., 2013). 

 

 Talbot and Shiaw (1991) reviewed 93 cases of exposure to Roundup from 1980 to 1989.  

They found that the lethal cases had ingested glyphosate herbicide (41% solution), 

ranging from 85-200 mL.  These patients had: erosion of gastrointestinal tract (66%); 

sore throat (43%); dysphagia (31%): and gastrointestinal hemorrhage (8%).  Other organs 

involved were: non-specific leucocytosis in blood (65%); pulmonary edema (23%); liver 

dysfunction (19%); cardiovascular shock (18%); kidney dysfunction (14%); and central 

nervous system (changes in the level of consciousness) (12%) (Talbot et al., 1991). 

 

 A case-control study conducted by Lee C.H. et al., (2008) and a retrospective study done 

by Lee H.L. et al., (2000) found similar multi-organ effects.  Author’s found that useful 

indicators for predicting serious outcome from commercial glyphosate product were: 

metabolic acidosis; hyperkalemia; respiratory distress requiring intubation; tachycardia; 

and elevated serum creatinine levels.  According to authors, pulmonary toxicity and renal 

toxicity were mostly responsible for the fatality (C. H. Lee, Shih, Hsu, Hung, & Lin, 

2008; H. L. Lee, Chen, Chi, Huang, & Tsai, 2000).  

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Zouaoui%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23291146
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 Kamijo Y. et al. (2012) and Bando H. et al. (2010) reported that ingestion of Roundup 

Maxload (48% glyphosate potassium salt) can cause severe hyperkalemia and severe 

complications (Bando et al., 2010; Kamijo, Mekari, Yoshimura, Kan'o, & Soma, 2012).  

A 69- year old female had serum potassium levels of 10.7 mEq/L (normal range is 3.5 – 5 

mEq/L), loss of consciousness, low blood pressure, metabolic acidosis and abnormal 

cardiac rhythm (ventricular tachycardia) after ingesting about 500 mL of Roundup 

Maxload.  Serum glyphosate levels on admission and after 20 hours were 1625.74 and 

100.44 µg/mL, respectively.  Chest X-rays showed diffuse pulmonary infiltrate.  The 

endoscopy showed pharyngeal edema, esophageal erosions, and gastric erosions. Patient 

was given activated charcoal and put on cardiopulmonary support, continuous 

hemodialysis, and mechanical ventilation.  Although the patient recovered, the authors 

reminded that glyphosate products containing high potassium that can be easily 

purchased in retail stores possess a serious problem in Japan.  

 

 Stella J. and Ryan M. (2004) stated that the triad of pulmonary edema, metabolic 

acidosis, and hyperkalemia indicates a poor outcome, and may not respond to even the 

most intensive supportive care (Stella & Ryan, 2004).  

 

 Chang CB., et al. (2009) also reported that a 57-year old woman who ingested 400 ml of 

a Taiwanese glyphosate formulation (41% glyphosate isopropylamine and 15% 

polyoxyethyleneamine) died in spite of intensive treatment. On admission to the hospital, 

the patient was drowsy although vital signs were within the normal range. Shock and 

respiratory failure developed within 5 hours after admission to the hospital.  She was 

transferred to the intensive care unit, put on the mechanical ventilator, and treated 

according to the critical care procedures. The hyperkalemia was corrected with 

insulin/glucose infusion and oral kayexalate. The acidosis was corrected by intermittent 

sodium bicarbonate infusions.  However, refractory shock persisted despite the 

administration of fluids, dopamine, vasopressin, epinephrine, and norepinephrine.  

Ventricular tachycardia developed on the third day of admission and the patient died (C. 

B. Chang & Chang, 2009).  

 

 Although animal studies found that absorption of glyphosate from the stomach is 

inefficient, Roberts DM., et al. (2010) stated that in humans, commercial glyphosate 

solution is rapidly absorbed from the GI tract, and followed first-order elimination with a 

half-life ranged from (2.7-3.6) hours.  This reflects the rapid development of adverse 

health effects in humans (Roberts et al., 2010).  

 

 Sribanditmongkol P., et al. (2012) reviewed the pathological and toxicological results of 

a fatal poisoning case.  The postmortem examination of a 37-year old woman who 

ingested 500 mL of concentrated Roundup formulation (41% glyphosate as the 



Page 14 of 127 
 

isopropylamine salt and 15% polyoxyethylene amine) revealed hemorrhagic areas in the 

gastric mucosa and marked dilatation and thin walls in the small intestines. A mild degree 

of pulmonary congestion and edema was observed in both lungs.  The glyphosate level in 

the serum was 3.05 mg/mL; the glyphosate level in the gastric contents was 59.72 mg/mL 

(Sribanditmongkol, Jutavijittum, Pongraveevongsa, Wunnapuk, & Durongkadech, 2012).  

 

 According to Wu J.Y. (2006), intravenous injection of 250 mL of diluted glyphosate (150 

mL of glyphosate in 500 mL of water) in a suicide attempt caused acute hemolysis 

(rupturing red blood cells inside the blood vessels) in a 22-year-old male patient (Wu, 

Chang, Tseng, Deng, & Lee, 2006). 

iii. Direct Renal Toxicity 

 Yoo et al. (2009) found that the product (41% glyphosate with surfactant) can cause 

direct toxic effects on kidneys. Their patient had suffered from the severe 

tubulointerstitial nephritis without the cardiovascular collapse which means that the renal 

insufficiency in this case was not secondary to the low blood pressure and poor renal 

perfusion, but due to direct toxic effect of glyphosate product on kidneys.  He was 

admitted to the hospital 30 minutes after ingesting 90 mL of glyphosate herbicide. On 

arrival, his serum creatinine was normal (0.8 mg/dL) and other laboratory findings 

including liver, cardiac, and muscle enzymes were within normal ranges. Two days after 

admission, although his vital signs were stable, his serum creatinine abruptly increased to 

8.2 mg/dL and oliguria (very low urine output due to renal insufficiency) developed. The 

kidney biopsy also showed the chemical/glyphosate-induced nephrotoxic injury. He was 

treated with hemodialysis and two weeks later, his renal function started to improve 

slowly (Yoo & BS., 2010). 

  

iv. Neurotoxicity 

Although neurotoxicity was not observed in any of the acute, subchronic, chronic, 

developmental or reproductive animal studies performed with the glyphosate, there were few 

case reports with central nervous system effects suggesting direct neuronal toxic effects from 

the glyphosate-surfactant herbicide (GlySH).   

 

 Malhotra et al. (2010) reported that a 71-year-old male who attempted suicide with the 

commercial glyphosate formulation developed a prolonged (>7days) but reversible 

encephalopathy.   He also had cardiogenic shock and severe metabolic acidosis (pH 7.13; 

HCO3 13.2 mmol/L). His blood acetylcholinesterase level was within normal range. 

Authors mentioned that although glyphosate has a carbon and phosphorus moiety it does 

not inhibit acetylcholinesterase enzyme unlike organophosphate pesticides.  The EEG 

(electroencephalogram) indicated encephalopathy.  He was treated in the intensive care 
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unit and also received hemodialysis.  He fully recovered after 15 days in the hospital 

(Malhotra, Ghia, Cordato, & Beran, 2010).  

 

 A case of aseptic meningitis after ingestion of about 150 mL of commercial glyphosate 

herbicide (41% glyphosate and 15% polyoxyethyleneamine) was reported by Sato C et al. 

(2011).  A 58 year-old female presented with signs and symptoms of meningitis such as 

neck stiffness, rigidity of limbs, Kernig’s sign (severe stiffness of the hamstring muscle 

causing an inability to straighten the leg when the hip is flexed to 90 degrees), and altered 

consciousness.  All bacteriological and virological tests were negative. Glyphosate level 

in the cerebrospinal fluid (CSF) was 122.5 µg/ml.  Authors mentioned that signs and 

symptoms of meningitis decreased as the concentration of glyphosate in CSF decreased. 

She completely recovered after 39 days due to the aggressive supportive care in the 

intensive care unit. The authors determined that the findings were suggestive of aseptic 

meningitis caused by the commercial glyphosate poisoning (Sato, Kamijo, Yoshimura, & 

Ide, 2011).  

 

 Potrebic et al. (2009) described the neurologic lesion of a 56-year old woman who 

ingested about 500 mL of herbicide containing glyphosate isopropylamine salt.  She 

suffered from hypotension, hyperkalemia, respiratory and renal failure and fell into a 

coma. Although the patient received the intensive care, she did not regain consciousness.  

An MRI revealed bilateral extensive white matter lesions of the brain stem and Pons 

(Potrebic, Jovic-Stosic, Vucinic, Tadic, & Radulac, 2009).  

 

 Wang G., et al (2011) reported that a previously healthy 44 year-old woman presented 

with rigidity, slowness and resting tremor (typical of Parkinsonism) in all four limbs. She 

had worked exclusively at the glyphosate production division for 3 years while wearing 

only basic personal protective equipment (PPE) (gloves or face mask) for 50 hours a 

week.  The MRI revealed bilateral hypotense lesions in the globus pallidus, the substantia 

nigra, and in the cerebral peduncle of the brain.  Authors stated that the patient’s 

occupational history and MRI results indicated a secondary Parkinsonism due to 

glyphosate product, rather that primary idiopathic Parkinson’s disease (G. Wang, Fan, 

Tan, Cheng, & Chen, 2011).   

 

v. Determination of blood glyphosate level and urine level of metabolite 

Serum glyphosate and its metabolite aminomethyl phosphonic acid (AMPA) in urine can be 

determined by gas chromatography-mass spectrometry (GC-MS) (Hori, Fujisawa, Shimada, & 

Hirose, 2003; Motojyuku et al., 2008).  Wang Y., et al., 2012 reported that ion chromatography 

is a simple, sensitive and accurate method to prove that the patient had a glyphosate poisoning 

(Y. Wang, Wu, Lian, & Shi, 2012).  
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d. Conclusion 

Although animal studies showed glyphosate to have limited toxicity, medical case reports 

suggest that glyphosate end use products (formulated with, different types of glyphosate salts and 

various concentrations of surfactants and adjuvants), may be more toxic than the active 

ingredient alone.  Since human poisoning reviewed were not with the active ingredient 

(glyphosate) alone but with various mixtures, it is not easy to identify the exact cause.  

Nevertheless, the medical literature reviewed indicates that most of the accidental ingestions of 

glyphosate formulations resulted in mild symptoms such as irritation of oral and upper 

gastrointestinal mucosa and were self limited.  However, intentional ingestions caused moderate 

to severe symptoms in multiple organs.   

 

3. HUMAN INCIDENT DATA 

As indicated above, incident information can provide important feedback to the Agency, 

assisting in determining actual real-world exposures and risks posed by pesticides/pesticide 

products.  Incident data are collected systematically, but differently, across the different 

databases used by the Agency with respect to such issues as coverage, certainty/confidence, 

fields/parameters reported, and usability.  The aforementioned five pesticide incident data 

sources (IDS, NPIC, AAPCC, California PISP, and NIOSH/SENSOR) were used in this 

glyphosate report since they provide useful content and historical perspective.  Various other 

comparable sources of data are available (e.g. the Bureau of Labor Statistics, emergency room 

outpatient surveillance, National Poison Data System (NPDS), etc.) but are not included in this 

review. By looking across the five data sources which were used, the Agency is confident that 

we are considering adequate and appropriate information to discern trends and patterns in 

glyphosate-associated acute pesticide poisonings, or “incidents.” 

a. OPP Incident Data System (IDS) (2008-2013) 

The OPP IDS includes reports of alleged human health incidents from various sources, including 

mandatory Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) Section 6 (a) (2) reports 

from registrants and reports from other federal and state health and environmental agencies and 

individual consumers. Since 1992, OPP has compiled these reports in IDS.  IDS contain reports 

from across the U.S. and most incidents contained in the system have all relevant product 

information recorded. Case reports or “narratives” are provided for each incident, with varying 

levels of detail; however, there is no effort at validating or assessing how likely it is that the 

reported exposure is causally related to the reported outcome.  Because IDS has such extensive 

coverage, it is useful for providing temporal trend and geographic pattern information. The 

system is also useful for determining whether risk mitigation has helped reduce potential 

pesticide exposure through a decreased number of reported incidents.  
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For this evaluation, the OPP IDS was utilized for pesticide incident data on the active ingredient 

glyphosate (PC Codes 103601, 103603, 103604, 103605, 103607, 103608, 103613, and 417300).  

The incident data system records incidents in one of two modules: Main IDS and Aggregate IDS. 

Main IDS contains incidents resulting in higher severity outcomes and provides more detail with 

regard to case specifics.  This system stores incident data for death, major and moderate 

incidents, and it includes information about the location, date and nature of the incident.  Main 

IDS incidents involving only one active ingredient (as opposed to pesticide products with 

multiple active ingredients) are considered to provide more certain information about the 

potential effects of exposure from the pesticide. The higher severity outcomes include:  

 H-A (death): If the person died;  

 H-B (major): If the person alleged or exhibited symptoms which may have been life-

threatening, or resulted in adverse reproductive effects or in residual disability; and 

 H-C (moderate): If the person alleged or exhibited symptoms more pronounced, more 

prolonged or of a more systemic nature than minor symptoms, usually some form of 

treatment of the person would have been indicated, symptoms were not life threatening 

and the person has returned to his/her pre-exposure state of health with no additional 

residual disability.   

 

Aggregate IDS contains incidents resulting in less severe human incidents (minor, unknown, or 

no effects outcomes). These are reported by registrants only as counts in what are aggregate 

summaries.  The less severe human incidents include:  

 H-D (minor): If the person alleged or exhibited some symptoms, but they were minimally 

traumatic, the symptoms resolved rapidly and usually involve skin, eye or respiratory 

irritation; and 

 H-E/H (unknown or no effects): If symptoms are unknown, unspecified or are alleged to 

be of a delayed or chronic nature that may appear in the future. 

For the Main IDS, from January 1, 2008 to September 11, 2013, there are 502 cases reported that 

involve the active ingredient glyphosate.  Of these 502 cases, there are 212 cases reported for the 

single chemical glyphosate in the database that occurred in the United States.
1
  Summaries of 

these incidents are recorded in Appendix A.  There was one death due to suicide, 6 suicide 

attempts, 2 suspected suicide attempts, and three malicious intent incidents which were not 

reviewed further for symptoms and are not included in the severity totals. There were also two 

incidents reported as lawsuits to IDS that were not considered in this report.  

 

In addition to the suicide, there were two deaths reported. Upon further review these two 

reported deaths cannot be substantiated as being related to glyphosate.  In one case, the death 

                                                 
1
 There were 16 events reported that occurred outside of the United States (5-Canada, 5-Brazil, 2-Argentina, 1-

United Kingdom, 1-Jamaica, 1-Malawi, 1-Mozambique) that were not reviewed.  Foreign incidents are not reviewed 

in detail because of the potential differences in the exposure patterns, use practices, and product formulation. 
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was reported by a third party with no further details. In the other case, a woman reported her 

husband and a neighbor both died of tumors. She reports that both she (major severity) and her 

husband (death) were exposed to Roundup three years before, and both developed tumors; 

however, the exposure to Roundup is unclear in the incident report.   

 

One hundred and ninety nine cases were reviewed further for severity, exposure scenario, and 

reported symptoms.  Nine of these incidents classified as majors; 185 incidents were classified as 

moderates; 2 incidents were classified as minor and 1 was classified as no effects.
 2

  The nine 

major severity incidents mostly involved applicators (4 were home owner 

mixer/loader/applicator and 2 were applicators (unknown if home or agricultural), 1 is 

nonagricultural occupational exposure and 2 are unknown exposure scenario.  

Homeowner mixing/loading and/or applying resulted in the most (46%) reported exposures 

(most of these incidents occurred due to leaks, spills, splashes, mist and product blowback during 

mixing loading or applying (n=46), or equipment malfunction (n=12)) followed by post 

application exposure (14%).  There were 9 exposures to children ages 11 years old and younger. 

These children were exposed through post application exposure or due tampering with the 

product, or accidental exposure. A summary the exposure scenario counts reported to Main IDS 

is provided in Table 1. The incident narratives for these incidents are provided in Appendix 2. 

Table 1. Exposure Scenario Frequency of incidents reported to Main IDS (2008-2013) 

 
Exposure Scenario Number of reported incidents (%) 

Home owner mixer/loader/applicator 90 (46) 

Post application exposure 27 (14) 

Unknown 20 (10) 

Applicator exposure 

(unknown if homeowner of occupational) 
17 (9) 

Drift 12 (6) 

Child exposures 9 (5) 

Occupational application exposure 6 (3) 

Accidental ingestions (adult) 5 (3) 

Dermal contact (not applying) 4 (2) 

Ingestion of treated fruit 2 (1) 

Occupational mixing/loading 2 (1) 

Non-agricultural occupational exposure 1 (0.5) 

Smoked product in marijuana 1 (0.5) 

Indoor use 1 (0.5) 

Total 197
a
 

aThis total does not include the two death incidents which are described above. 

                                                 
2
 Minor severity incidents and “no effects” incidents are typically reported to the Aggregate IDS, but do 

occasionally get reported to the Main IDS. For glyphosate, there are 6054 more minor severity incidents and 89 

incidents with no or unknown effects reported to Aggregate IDS. 
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Based on the IDS reports, symptoms most often reported were dermal (n=72), neurological 

(n=70), respiratory (n=37), ocular (n=27), gastrointestinal (n=24), and cardiovascular (n=7).  

Note that a patient could exhibit multiple symptoms.  Dermal symptoms reported include hives, 

swelling, rash, burning sensation, blotches, redness, peeling skin, and itchiness.  Neurological 

symptoms reported include shaking, muscle cramps, diaphoresis, headaches, paresthesia, ataxia, 

disorientation, and dizziness.  Respiratory symptoms reported included wheezing, coughing, 

sinus infection, nasal discharge, sore throat, and shortness of breath.  Ocular symptoms reported 

were burning eyes, eye irritation and swelling, eye redness, foreign body sensation and vision 

problems.  Gastrointestinal symptoms reported were nausea, diarrhea, vomiting, and abdominal 

pain.  Cardiovascular symptoms reported include low blood pressure, chest tightness, chest pain, 

and heart attack. 

In Aggregate IDS, queried from January 1, 2008 to May 8, 2013, there are 6143 incidents 

involving glyphosate.  Because it falls within the categories reported as counts (which includes 

minor, unknown or no effects), there is no unique report that provides details about the incident 

and single chemical incidents are not distinguished from multiple chemical incidents; however, 

in general a high frequency of incidents indicates there is a high potential for exposure or 

elevated acute toxicity and vice versa.  

Most (92%) of the incidents reported to IDS involving glyphosate were either minor severity 

(n=6054) or no or unknown effects (n=89).  For the minor incidents, this means that a person 

alleged or exhibited some symptoms, but they were minimally traumatic, the symptoms resolved 

rapidly and usually involved skin, eye or respiratory irritation. For the no/unknown effects, this 

mean that symptoms are unknown, unspecified or are alleged to be of delayed or chronic nature 

that may appear in the future. 

The glyphosate incidents trend over time, from 2008 to 2012, was reviewed. The number of 

reported incidents appears to have decreased since 2008 (Figure 7).   
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Figure 7. Number of Glyphosate Incident per Year (2008 to 2012) Reported to IDS 

 

The most often implicated glyphosate products in Main IDS are: 

 Honcho Herbicide (Reg. No. 524-445) (n=88) 

 Roundup Weed & Grass Killer Ready-To-Use Poison Ivy and Tough Brush 

Killer (Reg. No. 71995-23) (n=20)  

 Roundup Weed & Grass Killer Ready-To-Use (Reg. No. 71995-32) (n=19).  

In Aggregate IDS the main often implicated products are: 

 Roundup Weed & Grass Killer Ready-To-Use Plus (Reg No. 71995-33) (n=1397) 

 Roundup Weed & Grass Killer Concentrate Plus (Reg. No. 71995-29) (n=746) 

 Roundup Herbicide (Reg. No. 524-445) (n=628) 

 Roundup Weed & Grass Killer Ready-To-Use Poison Ivy and Tough Brush Killer 

(Reg. No. 71995-23) (n=390), and 

 Roundup Weed & Grass Killer Ready-To-Use (Reg. No. 71995-32) (n=341). 

Roundup Weed & Grass Killer Ready-To-Use Plus (Reg No. 71995-33) was implicated the most 

often in IDS (n=1397).  This product is used to kill weeds and grasses in places, such as on 

patios, walkways, and driveways, (gravel, or mulch beds) in flower beds and vegetable gardens, 

around shrubs and trees, along fences and foundations.  This is likely due to the high volume of 

use of this product. All the resulting incidents are minor severity. 
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b. National Pesticide Information Center (NPIC) (2007-2013) 

The National Pesticide Information Center or NPIC is a cooperative effort between Oregon State 

University and EPA which is funded by EPA to serve as a source of objective, science-based 

pesticide information and respond to inquiries from the public and to incidents. NPIC functions 

nationally during weekday business hours through a toll-free telephone number in addition to the 

internet (www.npic.orst.edu) and email.  Similar to Poison Control Centers, NPIC’s primary 

purpose is not to collect incident data, but rather to provide information to inquirers on a wide 

range of pesticide topics, and direct callers for pesticide incident investigation and emergency 

treatment.  Nevertheless NPIC does collect information about incidents (approximately 4000 

incidents per year) from inquirers and records that information in a database.  NPIC is a source 

of national incident information but generally receives fewer reports than IDS.  Regardless, if a 

high frequency is observed in IDS, NPIC provides an additional source of information to see 

whether there is evidence of consistency across national data sets or possibly duplication and 

additional information about the same incident(s).  

From 2007 to July 2013, 173 glyphosate incidents were reported to NPIC. NPIC estimates a 

certainty index as to whether an incident (including reported symptoms) was either definitely, 

probably, possibly, or unlikely to have been caused by the reported exposure to a pesticide, or 

whether the incident was unrelated to pesticides or if the incident was unclassifiable.  Of the 173 

reported incidents, 34 were reported as symptomatic and classified as definitely, probably, or 

possibly related to the glyphosate exposure and 55 cases were unclassifiable. Of these 55 

unclassifiable cases, 53 were asymptomatic and 2 were reported as unknown symptoms.  Of the 

173 reported incidents, 82 were classified by NPIC as unlikely to have been caused by 

glyphosate. There were two suicide attempts which were not further reviewed.  The Agency 

further reviewed the 89 incidents that were classified as definite, probable, possible and 

unclassifiable.  

Of the 89 reported incidents reviewed by the Agency, homeowner mixing/loading and/or 

applying resulted in the most (n=42) reported exposures.  Of these 42 exposures, most (n=26) 

occurred due to leaks, spills, splashes and product blowback during mixing loading or applying, 

or (n=11) equipment malfunction.  Of the 89 reviewed incidents, the next most reported 

exposures were due to childrens exposures and drift (both 19%).  A summary of the exposure 

scenario counts reported to NPIC is provided in Table 2.  
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Table 2. Exposure Scenario Frequency of Incident Reported to NPIC (2007-2013) 

 
Exposure Scenario 

 

Number of reported 

incidents (%) 

 

Home owner mixer/loader/applicator 42 (47%) 

Child exposures 15 (19%) 

Drift 15 (19%) 

Dermal contact (not applying) 6 (7%) 

Occupational applicator 4 (4%) 

Homeowner post application exposure 3 (3%) 

Adult accidental ingestion 2 (2%) 

Ate treated food from garden 1 (1%) 

Unknown exposure 1 (1%) 

Total 89 

 

The symptoms most often reported to NPIC were respiratory (n=11), ocular (n=11), neurological 

(n=9), dermal (n=8), and gastrointestinal (n=5).  Note that a patient could exhibit multiple 

symptoms.  Respiratory symptoms reported included difficulty breathing, nasal discharge, nose 

irritation, and throat irritation.  Ocular symptoms reported were red and irritated eyes, burning 

eyes, stinging eyes, blurry vision.  Neurological symptoms reported include headaches, loss of 

balance, altered taste, dizziness, and Paresthesia.  Dermal symptoms reported include rash, 

burning sensation, and redness.  Gastrointestinal symptoms reported were nausea, diarrhea, and 

vomiting.   

c. American Association of Poison Control Centers (2001-2012) 

The American Association of Poison Control Centers (AAPCC) is a non-profit, national 

organization founded in 1958 that represents the poison control centers of the United States and 

the interests of poison prevention and treatment of poisoning.  All of the calls to a poison control 

center are managed by a medical professional trained to answer questions about poisons.  

Additionally, AAPCC reports provide clearly summarized information on pesticide incidents 

within the context of other poisoning events. 

 AAPCC produces an annual summary report giving statistics and information on all the 

poisonings reported to PCCs in a calendar year (http://www.aapcc.org/annual-reports/).  

Glyphosate is included in the AAPCC annual summary and Agency examined the data from 

2001 to 2012.  According to the AAPCC 2012 annual report, glyphosate products ranked first 

with 3,464 single exposures among the reported human herbicide exposures (total reported 

herbicide exposures were 4717).  There were 3257 unintentional exposures, and 875 cases were 

http://www.aapcc.org/annual-reports/
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to children 5 years old and younger.
3
  A review of the AAPCC incident trend for glyphosate 

from 2001 to 2012 suggests a decrease in reported glyphosate incidents from 2005 to present 

(Figure 8). 

Figure 8. Number of Glyphosate Incidents per Year (2001 to 2012) Reported to AAPCC

 

d. California Pesticide Illness Surveillance Program (PISP) (2005-2010) 

The California Pesticide Illness Surveillance Program (PISP) maintains a database of pesticide-

related illnesses and injuries. Case reports are received from physicians and via workers’ 

compensation records. The local County Agricultural Commissioner investigates circumstances 

of exposure. Medical records and investigative findings are then evaluated by DPR technical 

experts and entered into an illness registry. 

PISP contains both residential and occupational pesticide incidents.  PISP has limited coverage 

(only California) and is not particularly useful for trend over time information.  However, the 

incident information is entered by professionals with expertise in pesticides, with extensive 

follow-up on each reported case so there is a high level of confidence in the information 

provided for each reported incident. 

Eighty one cases were reported to PISP between 2005 and 2010 that involve the single reported 

active ingredient, glyphosate.   All of these cases were classified as having a definite, probable or 

possible relationship with glyphosate.  A total of 55 were occupational cases and 26 were non-

occupational cases (Figure 9).  The majority of cases (both occupational and non-occupational) 

occurred in a non-agricultural setting (N=56) such as landscaping or residential; 24 cases 

occurred in agricultural settings and in one case setting was unknown.   

                                                 
3
 2012 Annual Report of the American Association of Poison Control Centers ’ National Poison Data System 

(NPDS): 30th Annual Report  

https://aapcc.s3.amazonaws.com/pdfs/annual_reports/2012_NPDS_Annual_Report.pdf 
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Figure 9. Number of Glyphosate Incidents per Year (2005 to 2010) Reported to PISP 

 

The glyphosate exposure scenarios in PISP were as follows: 

 31 cases were related to the handling of application equipment, including: 

 

o 18 cases were related to application equipment leaks or malfunctions 

 

o Nine cases were related to problems while loading equipment or over-pressurizing 

equipment 

 

o Four cases involved the cleaning or repair of application equipment 

 

o Of these 31 equipment handling exposures, 22 cases were sprayed or splashed in 

the eyes or face while working with the application equipment.  Eight of these 

cases were product handlers who were either failed to wear protective eyewear or 

removed their protective eyewear to load or repair the pressurized equipment and 

were splashed in the face and eyes (other cases may have had similar PPE issues 

but were not specifically cited in the report).   

 

 Eight cases were the result of either drift (worker or bystander) or an application made 

while windy (exposing the handler) 

 

 Nine cases were due to the ingestion of the product,  five of which were accidental and 

four were intentional 
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 Five cases resulted from various accidents, such as vehicle problems 

 

 Three cases involved toddlers who found the product and sprayed themselves 

 

 Ten cases involved other various occupational exposure circumstances 

 

 Eight cases involved other various bystander exposure circumstances 

 

 Four cases involved other various homeowner exposure circumstances 

 

 Three cases had unknown or unclear exposure scenarios 

 

Symptoms Reported 

Note that a patient could exhibit multiple symptoms.  The most commonly reported symptom 

was eye irritation (n=39), followed by dermal irritation (n=37).  Fourteen cases reported 

gastrointestinal symptoms, including vomiting, nausea, and diarrhea.  Eleven cases reported 

respiratory symptoms including cough, wheeze, and shortness of breath.  Nine cases reported a 

neurological symptom including headache, anxiety and dizziness.  One case reported 

cardiovascular symptoms (Table 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The most notable exposure pattern in the PISP data is the splashes to the eye/face during 

equipment handling.  Appropriate PPE use, particularly protective eyewear, and equipment 

pressurization were important contributing factors for the glyphosate incident reports in PISP. 

Table 3. PISP 2005-2010: Health Effects for Glyphosate Cases 

Health Effect* Frequency 

Ocular 39 

Dermal 37 

Gastrointestinal 14 

Respiratory 11 

Neurological 9 

Cardiovascular 1 

* Cases may report multiple health effects 
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e. SENSOR-Pesticides (1998-2009) 

The SENSOR-Pesticides database covers 11 states from 1998-2009, although reporting varies 

from state to state. Cases of pesticide-related illnesses are ascertained from a variety of sources, 

including: reports from local Poison Control Centers, state Department of Labor workers’ 

compensation claims when reported by physicians, reports from State Departments of 

Agriculture, and physician reports to state Departments of Health. Although both occupational 

and non-occupational incidents are included in the database, SENSOR focuses on occupational 

pesticide incidents, and is of particular value in providing that information. A state SENSOR 

contact specialist attempts to follow-up with cases and obtains medical records to verify 

symptoms, circumstances surrounding the exposure, severity, and outcome.  Using standardized 

protocol and case definitions derived from poison center reporting, SENSOR coordinators at 

State Departments of Health enter the incident interview description provided by the case, 

medical report, physician and patient into the SENSOR data system. The SENSOR data system 

is accessible to participating states and EPA. 

 

A query of SENSOR-Pesticides 1998-2009 finds a total of 834 case reports involving glyphosate 

(pc codes 103601, 103603, 103604, 103605, 103607, 103608, 103613, 417300); of these, 505 

involve a single active ingredient (ai).  The 505 single ai cases, stemming from 495 events (no 

large multiple exposure events were identified), will be reviewed for this analysis.  Six cases 

were high in severity, 57 were moderate in severity and 442 were low in severity (Table 4).  Case 

narratives for all high and moderate severity cases are provided in Appendix 3.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Occupational and Nonoccupational
4
  

 272 cases were work-related 

 186 cases were not work-related 

 47 cases were unknown/unclear 

                                                 
4
 SENSOR-Pesticides defines work-related cases as those illness and injuries occurring at the case’s place of work. 

Table 4. SENSOR-Pesticides 1998-2009 Glyphosate Cases by 

Severity (N=505) 

Severity Incident Count 

Fatal 0 

High 6 

Moderate 57 

Low 442 

Total 505 
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Overall, occupational case reports involving glyphosate appeared to be increasing until 2008 and 

non-occupational case reports appear to be increasing over time.  This trend is shown in Table 5 

and the corresponding Figure 10, broken down by occupational and non-occupational case 

reports.   The increase in non-occupational case reports may be reflective of increased SENSOR 

state capacity to collect non-occupational pesticide surveillance data.  

 

Table 5. SENSOR Glyphosate Incident Count per Year (1998-2009) 

 

Year 
 

Occupational 

Non-

Occupational/ 

Unknown Total 

1998 19 3 22 

1999 18 4 22 

2000 15 5 20 

2001 24 10 34 

2002 24 17 41 

2003 18 14 32 

2004 24 24 48 

2005 25 16 41 

2006 22 26 48 

2007 27 38 65 

2008 35 35 70 

2009 20 39 59 

Year blank 1 2 3 

Grand Total 

 

272 

 

233 505 



Page 28 of 127 
 

 

 

Figure 10. Number of Glyphosate Incident per Year (1998 to 2009) Reported to SENSOR-

Pesticides

 

 

Reported Symptoms 

Dermal symptoms were most frequently reported (n=244) followed by ocular symptoms 

(n=194). The breakdown of all the symptoms are included in Table 6.  
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Table 6. SENSOR-Pesticides 1998-2009: Reported Health Effects for Glyphosate Cases  

Health Effect* Frequency  

Dermal 244  

Ocular 194  

Nervous System 160  

Gastrointestinal 157  

Respiratory 148  

Miscellaneous 48  

Cardiovascular 23  

Renal 5  

* Cases may report multiple health effects  
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Route of Exposure* 

Dermal-244 

Inhalation-150 

Ingestion-57 

Ocular-156 

Unknown-32 

*Case may have been exposed via multiple routes.  

 

Multiple Exposure Events 

No large multiple case exposure events were found.  In Florida in 2004, four cases were exposed 

to Roundup after their neighbor applied it at the fence line and it subsequently drifted onto the 

property next door.  Three were low in severity and one was moderate in severity. 

 

Exposure Information 

The most common single ai glyphosate exposure, responsible for 50% of cases, involved the 

application of the product.  A closer review of the high and moderate severity case narratives 

(n=63) was conducted.  Of the 63 high and moderate cases, 19 were missing case descriptions. 

Seventeen of the cases with missing narratives are California cases from 1998-2003.  Of the 

remaining 44 high/moderate severity cases with case narratives provided: 16 were exposed while 

applying the product, eight involved equipment problems while handling the product (leaks, 

breaks, etc), six various exposure scenarios occurring at non-agricultural workplaces (such as 

landscape, Walmart), six resulted from ingestion of the product (three of these ingestion cases 

were high severity), four bystander exposures, two spills while mixing the product, and one child 

who handled the product.  Among the high/moderate severity cases, ocular symptoms were most 

frequently reported (n=28); followed by dermal (n=25).  A summary of case narratives for all 

moderate and high severity cases are provided in Table 7 below. 

 

Table 7.  Case Activity at Time of Exposure in 

SENSOR-Pesticides (1998-2009) 
Code Activity Frequency 
1 Applying 253 

99 Unknown 60 

10 Routine outdoor living 55 

8 Routine work incl. fieldworkers 52 

9 Routine indoor living 36 

2 Mixing/loading 15 

5 Any combination of  1-4 11 

3 Transport or disposal 9 

98 Not Applicable 8 

4 Repair or maintenance 6 

6 Manufacture or formulation  0 

7 Emergency response 0 

11 Application to self or another 0 
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Drift Cases 

There were 59 glyphosate cases reported that related specifically to drift. 

 

Child Exposures 

There were 48 cases reported that involved children under the age of 18 (42 of which were 12 

and under) (Tables 8 and 9). In most cases (23), children 6 years old and younger were exposed 

due to ingestion or tampering with the product.  

 

Table 8. Number of reported glyphosate incidents to children in SENSOR-Pesticides 
Age of Child Incident Count 
6 and under 33 

7 to 12 10 

13 to 17 5 

Total 48 

 

Table 9. Age 6 and under case scenarios 
Exposure Scenario Incident Count 
Ingestion 12 

Child Tampering with 

product
a
  

11 

Routine Application 7 

Unknown 2 

Spill 1 

Total 33 
aChild tampering excludes ingestion, generally involves child spraying 

self with product resulting in ocular or dermal exposure. 

f. Acute Glyphosate Poisoning Incident Summary  

HED previously reviewed glyphosate in 2009 (Updated Review of Glyphosate Incident Reports, 

M. Hawkins and J Cordova, 03/12/2009). From the years 2002 to March 2009, 289 incidents 

involved products containing the single chemical glyphosate in Main IDS.  HED found that “the 

IDS query resulted in a moderately large number of case reports which warrants searching the 

following databases for consistency and reproducibility of the poisoning incident data:  the 

American Association of Poison Control Centers Toxic Exposure Surveillance System (TESS), 

the California Pesticide Illness Surveillance Program, and the National Institute of Occupational 

Safety and Health’s Sentinel Event Notification System for Occupational Risks (NIOSH 

SENSOR).”  The general findings and conclusions from HED’s current review of IDS (for years 

2008-2013) agree with those from this previous HED review. HED found a moderately large 

number of incidents reported to IDS (212 cases reported for the single chemical glyphosate in 

Main IDS and an additional 6143 incidents involving glyphosate in Aggregate IDS) and 

analyzed three additional databases and the AAPCC Annual Reports.    

 

HED found that the acute health effects reported to the incident databases queried are consistent 

with the previous incident report, and the other databases and medical literature reviewed. These 

health effects primarily include dermal, ocular, and respiratory effects.  HED did not identify any 
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aberrant effects outside of those anticipated. While inconvenient for those who suffer adverse 

health effects, effects are generally mild/minor to moderate and resolve rapidly.   

 

The incident data available from IDS and NPIC suggest that homeowner mixing/loading/ 

applying (usually due to human errors and container leaks) are responsible for almost half of the 

reported incidents.  SENSOR-Pesticides incident data are consistent with IDS and NPIC, also 

suggesting that application of glyphosate results in the most reported incidents (50%). However, 

the SENSOR-Pesticide incidents include both residential and occupational incidents.  The 

incident data available from CA PISP suggests that occupational handling of equipment is 

responsible for most incidents due to equipment leaks and malfunction.    

 

All of the databases showed the occurrence of childrens’ exposures (ranging from 5% to 27% of 

total cases).  Based on the data in SENSOR, IDS, and NPIC, it appears that the childrens’ 

exposures are due to postapplication exposure, accidental ingestion, and tampering with the 

product.  Ocular exposures and symptoms were reported in all of the databases, to both 

occupational and nonoccupational users, as a result of splash to the face or touching their eyes 

with the product on their hands.  These symptoms primarily included eye irritation, redness, 

burning and blurred vision.   

 

Trends over time data from IDS (2008 to 2012), PISP (2005 to 2010), SENSOR-Pesticides (1998 

to 2009) and AAPCC (2001 to 2012) data were reviewed.  Based on IDS and AAPCC, which are 

primarily non-occupational cases, incidents appear to be decreasing over time. CA PISP data 

represents both occupational and non-occupational incidents. This data appears to be relatively 

steady over time. The SENSOR-Pesticide data also represent both occupational and non-

occupational cases.  For this data, occupational case reports involving glyphosate appeared to be 

increasing until 2008 and non-occupational case reports appear to be increasing over time.  The 

increase in non-occupational case reports may be reflective of increased SENSOR state capacity 

to collect non-occupational pesticide surveillance data. 

 

4. CHRONIC DISEASE EPIDEMIOLOGY  

In this section, HED discusses the available evidence concerning the chronic health effects of 

glyphosate exposure in the human population. Environmental epidemiology studies are designed 

to evaluate whether there is evidence of an increased (or decreased) risk of disease in relation to 

a specific environmental risk factor such as pesticide exposure. For this report, HED/TEB 

identified several published, peer reviewed epidemiology studies concerning exposure to 

glyphosate. A wide variety of cancer and non-cancer health outcomes are included in this 

analysis.  
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a. Literature Review Methodology 

In preparing this Tier II review of environmental epidemiology data related to glyphosate 

exposure, HED queried publis6hed, peer-reviewed literature. Appendix 4 describes the methods 

reviewers utilized to identify, to select, and to evaluate the open literature studies. These methods 

are in accordance with the OPP Guidance on Open Literature Reviews
5
.  Briefly, reviewers 

developed a comprehensive search string for use in both PubMed and Web of Science, two major 

biomedical searchable databases available to EPA scientists. Google scholar was also searched 

for additional unique research articles. Inclusion criteria were a direct epidemiologic measure of 

glyphosate (as opposed to all herbicides, or all phosphonic acid pesticides), and English language 

publication. Publication date was not restricted, but most articles were published 1990 to present. 

HED excluded articles that did not make an epidemiological risk estimate of glyphosate 

exposure in relation to an adverse health outcome (exposure only, acute toxicity only, 

experimental toxicology study, ecologic risk study, or other review or commentary), or were not 

full text articles (e.g., abstract only).  There were 90 articles initially identified using the search 

string; of these, 59 were excluded and 31 included in full text review. Among the 31, only 10 

were included in the review. Citation mapping added an additional 40 articles, of which 36 were 

derived from examination of two recent review articles (Mink, Mandel, Lundin, & Sceurman, 

2011; P. J. Mink, J. S. Mandel, B. K. Sceurman, & J. I. Lundin, 2012), and four were identified 

using citation mapping techniques.  An additional 5 articles were identified through the European 

Food Safety Authority pesticide epidemiology systematic review
6
. Therefore, there are 55 

epidemiology studies included in the review of glyphosate evaluating both cancer and non-

cancer chronic disease endpoints. A full description of literature review methodology is in 

Appendix 4 which includes a comprehensive listing of all articles identified and excluded based 

upon title and abstract review or full text evaluation, and a listing of the final 55 articles included 

in the review.  

b. Summary of Glyphosate Epidemiology Literature 

As discussed above, glyphosate is a non-selective herbicide registered for use on a variety of 

fruit, vegetable, and field crops, as well as for residential uses. Glyphosate can be applied pre- or 

post-emergence, or during the growing season. Therefore, given the number of use sites and the 

range of timing of application, the exposure potential is substantial.  Available experimental 

evidence indicates that the acute and chronic toxicity of the pesticide is low by all routes of 

exposure, and well characterized as a result of submitted guideline studies. Glyphosate has been 

classified as a "Group E" chemical (evidence of non-carcinogenicity for humans), based upon 

lack of convincing evidence of carcinogenicity in adequate studies in two animal species (mice 

and rats). This section presents information pertaining to potential glyphosate toxicity in the 

human population. Epidemiology study review is important for several reasons: animal data are 

                                                 
5
 http://www.epa.gov/pesticides/science/literature-studies.html 

6
 http://www.efsa.europa.eu/en/supporting/pub/497e.htm 
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not always good surrogates for health effects of chemicals in the human population; the exposure 

range in animal studies are typically much higher than experienced in “real world” human 

populations; and, human studies better reflect toxicity of the end-use product, as opposed to the 

active ingredient as well as exposure to a mixture of compounds. Considering this information, 

the results of observational studies in the human population are considered herein. 

Studies included in this review evaluate both cancer and non-cancer health outcomes. Many of 

the studies included are from the Agricultural Health Study (AHS); however, there are several 

analyses from population-based case control studies in other parts of the Midwest, Canada and 

Europe.  In addition, use of glyphosate in the control of illegal crops, e.g., cocaine, is common in 

some parts of the world; there is one study included which was performed in South America 

(Columbia), in which this use is prevalent. It should be noted that, with only one exception, all 

the studies included in this review evaluate glyphosate in addition to several (dozen in some 

instances) other agricultural pesticides in relation to a potential health outcomes; glyphosate was 

only a priori identified as a compound of interest in the cohort study on glyphosate in the AHS 

in which glyphosate exposure and all cancer risks were compared. While there are several dozen 

studies included in this review, there may be only a few studies for each chronic health endpoint 

upon which to assess consistency of findings. Therefore, while the pesticide epidemiology 

database for glyphosate exposure is large in comparison to other active ingredients, it is still 

unfortunately limited in making causal inference for specific chronic disease outcomes.  A 

summary of the observational studies of the human health effects of glyphosate is presented in 

this section. 

 b.1.  Non-Cancer Effects 

Epidemiological studies of the potential role of glyphosate, among other compounds, in the 

etiology of several non-cancer health effects are detailed in this sub-section.  

b.1.1.  Adverse Birth Outcomes 

Several studies evaluated the role of pesticides and increased risk of adverse developmental and 

reproductive health outcomes. Pesticide exposure in relation to pregnancy complications such as 

gestational diabetes and increased time to pregnancy (TTP) as well as reproductive conditions 

like small-for-gestational age (SGA) and low birthweight are included in this section. Study 

authors also reviewed the potential role of pesticides in adverse birth outcomes such as neural 

tube defects (NTD), congenital malformations, and spontaneous abortion. A brief summary of 

these reports is included in this section. 

Two studies evaluated time to pregnancy in relation to exposure to pesticides, hypothesizing that 

pesticide exposure may interfere with fecundability among those exposed. Within the Ontario 

Farm Family study, Curtis et al. (1999) reported some evidence of increased TTP (40% increase 

in TTP) among women exposed to glyphosate pre-conception (fecundability rate ratio (FRR) 
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0.61 (95% CI 0.24, 1.05)). Authors did not observe evidence of increased time to pregnancy 

given fathers exposure to glyphosate prior to conception (Curtis, Savitz, Weinberg, & Arbuckle, 

1999). Authors state they identified no clear pattern of pesticide use in relation to TTP, but use of 

herbicides in general was more strongly linked to this outcome. The exclusion of sub-fertile and 

infertile women as well as potential exposure misclassification could have attenuated the effects 

estimates. However, unmeasured positive confounding and chance could explain positive 

findings.  Authors did not identify any one pesticide as strongly linked to TTP in this study, 

indicating further research is needed.  In a separate investigation using ecologic exposure 

assessment methods, authors examined use of Roundup (glyphosate end use product) by illicit 

drug production area. Sanin et al (2009) and colleagues reported some evidence of reduced time 

to pregnancy among women who reside in areas of Columbia (South America) in which illicit 

drug eradication programs using glyphosate are of the greatest intensity (FRR 0.15 (0.12, 0.18)) 

(Sanin, Carrasquilla, Solomon, Cole, & Marshall, 2009).  Both studies investigating TTP in 

relation to pesticide use have uncertainties, making it difficult to draw firm conclusions. The 

indirect (and ecologic) nature of the pesticide exposure assessment in both evaluations dictate 

further follow-up before a link with this reproductive health endpoint can be established. 

 HED also identified studies on pregnancy outcomes such as pre-term delivery and small-for-

gestational age in relation to pesticide use. Across these studies, there is little evidence of a role 

for glyphosate. Savitz et al. (1997) reported a non-statistically significant association between 

glyphosate use and preterm delivery (OR (95% CI) 1.5 (0.8, 2.7), and no link with SGA (OR 

(95% CI) 0.80 (0.20, 2.3)) (Savitz, Arbuckle, Kaczor, & Curtis, 1997). However, the authors 

acknowledge the study requires replication as there is insufficient evidence to suggest a role for 

any specific pesticide in this study. Garry et al. (2002) evaluated pesticide use and male:female 

sex ratio in an agricultural area of the U.S., but did not report any glyphosate-specific risk 

estimate because there was no significant exposure-response relation with this chemical (Garry et 

al., 2002).  

While other pesticide epidemiology studies have reported an association with low birth weight 

and pesticide exposure (Whyatt et al., 2004), Sathayanarayana et al. (2010) did not observe such 

a link when considering glyphosate use in the AHS cohort (Sathyanarayana et al., 2010). In the 

cross-sectional study, authors compared lifetime glyphosate use (as reported by female spouses 

of male pesticide applicators) and range of pregnancy time period. Other pesticides were 

marginally linked to low birth weight, but glyphosate was not associated with this outcome. 

Further Saldena et al. (1999) performed a cross-sectional analysis of pesticide use and gestational 

diabetes in the AHS cohort.  Among 11,273 pregnancies reported among women enrolled in the 

cohort study, authors did not observe a relation between gestational diabetes and self-reported, 

ever-use of glyphosate during the first trimester of the most recent pregnancy. While errors in the 

timing of exposure (misclassification) and residual confounding could have reduced the observed 

effect estimates, the observation of a link with some pesticides, but not glyphosate, suggest the 

herbicide may not play a role in GD, based upon the evidence in this study.  
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There were several studies of birth malformations in relation to pesticide use including 

glyphosate. Rull et al examined the relation between glyphosate and other pesticides and birth 

certificate reported incidence of neural tube defects (Rull, Ritz, & Shaw, 2006). Cases (731) 

were births between 1987-1991 in CA, and pesticide exposure was measured as maternal 

residential proximity to an agricultural field treated with specific pesticides. Authors reported 

non-statistically significantly elevated (50%) risk of NTD among glyphosate exposed women, 

adjusting for education, ethnicity, peri-conception smoking and vitamin use. Results were 

attenuated upon mutual adjustment for exposure to other pesticides (OR (95% CI) 1.4 (0.8, 2.5)). 

Authors pooled two population-based case control studies to increase the number of birth defect 

cases included in the study. However, major findings from this pooled analysis related to other 

pesticides (methomyl, benomyl), and not glyphosate. The non-significant result could be 

explained by exposure misclassification (which would not likely be differential since residential 

address and not self-report was used in exposure assessment), residual confounding by factors 

negatively related to both pesticide use and NTD, or small number of glyphosate exposed cases. 

Garcia et al. (1998) initially identified a positive association between congenital malformations 

and glyphosate (OR (95% CI) 1.23 (0.59, 2.56), but the association attenuated considerably upon 

mutual adjustment for other risk factors including spontaneous abortion, drug use, smoking, 

education, occupational exposure to other pesticides, and age (OR (95% CI) 0.94 (0.37, 2.56) 

(Garcia, Benavides, Fletcher, & Orts, 1998). Arbuckle et al. (2001) reported non-statistically 

significantly elevated risk of spontaneous abortion among women who were exposed to 

glyphosate pre-conception (OR (95% CI) 1.7 (1.0, 2.9)) and post-conception (OR (95% CI) 1.4 

(0.80, 2.5))(Arbuckle, Lin, & Mery, 2001). There were many strengths of this study including 

the ability to measure exposure in the pre- and post-conception time periods; however authors of 

this study urge caution in the interpretation of results because many different statistical tests were 

performed, and exposure misclassification is possible. Glyphosate exposure was among the key 

findings of the study (atrazine and carbaryl also associated with spontaneous abortion in this 

study). Considering the totality of the scientific data concerning adverse birth outcomes, there is 

little overall evidence of a role for glyphosate at this time. 

b.1.2  Respiratory Effects 

Within the AHS, authors have made several evaluations of respiratory health effects and 

pesticide exposure including asthma, chronic bronchitis, rhinitis and wheeze. Each investigation 

utilized a cross-sectional study design; however, given the study was with the prospective AHS 

and the use of certain analytic methods, concerns about temporal bias (exposure did not precede 

onset of respiratory health effect) are somewhat ameliorated. In addition, each study was 

hypothesis-generating in nature such that all pesticides within the AHS were measured in 

association with incidence or prevalence of these health effects. Across these studies, there were 

some observations of positively elevated risks of adverse respiratory health in association with 

glyphosate use; however, for the most part, other compounds were more strongly associated with 

respiratory health. Given the hypothesis-generating nature of these studies, many statistical tests 
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performed and the potential for unmeasured, positive confounding bias that may explain 

outcomes, more research is needed to clarify whether glyphosate truly plays a role in respiratory 

health.  

Hoppin et al. (2008, 2009) evaluated adult-onset asthma and prevalence of atopy in both men 

and women enrolled in the AHS. Atopy is the presence of other allergic conditions such as hay 

fever and eczema. Authors observed elevated odds of asthma among those with and without 

atopy in both men and also women among those who report use of glyphosate. Results were 

similar for men and women and did not statistically differ between those with and without atopy 

(Women: atopic asthma: OR (95% CI) 1.31 (1.02, 1.67); non-atopic asthma: OR (95% CI) 1.13 

(0.92, 1.39), p-value 0.40; Men: atopic asthma: OR (95% CI) 1.37 (0.86, 2.17), non-atopic 

asthma: OR (95% CI) 1.15 (0.87, 1.51)) (Hoppin et al., 2008; Hoppin et al., 2009). Glyphosate 

was one of two herbicides among 11 different herbicides tested that were statistically 

significantly association with asthma in this study and chance may therefore play a role; other 

pesticides were more strongly related to asthma in this study. Rhinitis, or runny nose, was 

marginally, but significantly, associated with glyphosate use among both private but not 

commercial applicators (odds at least one rhinitis episode in past year: 1.09 (1.05, 1.13); odds 

13+ episodes rhinitis in past year: 1.14 (1.07, 1.21), global p=0.001)) (Slager et al., 2009; Slager 

et al., 2010). The authors did not observe a relation with chronic bronchitis among either men 

(OR 0.99 (95% CI (0.82, 1.19)) or farm women (1.07 (95% CI (0.89, 1.29)) (Hoppin et al., 2007; 

Valcin et al., 2007). There is little evidence of a role for glyphosate in the prevalence of wheeze 

among either private or commercial pesticide applicators, and risk estimates attenuate 

considerably upon mutual adjustment for pesticides and chlorimuron-ethyl specifically (Hoppin, 

Umbach, London, Alavanja, & Sandler, 2002; Hoppin et al., 2006). While these authors note an 

elevated odds of wheeze among glyphosate users who are not also asthmatics (OR (95% CI) 1.5 

(1.1, 2.1)), researchers also note that a healthy worker effect in which applicators with asthma or 

wheeze avoid chemical exposure, making the effect estimate for non-asthmatics artificially 

higher than asthmatics (Hoppin et al., 2002). These studies indicate a possible role for pesticides 

in respiratory health; however glyphosate is not strongly suggested as a risk factor based upon 

these data. 

Overall, while some significantly elevated odds of adverse respiratory health outcomes were 

observed in relation to glyphosate use, the number of statistical tests, the hypothesis-generating 

nature of these studies, and the limited ability to co-adjust for other pesticides (particularly in 

studies of women) render the database insufficient to make a determination of the role of 

glyphosate in these outcomes.  

b.1.3  Other Non-Cancer Effects 

HED also identified epidemiology studies of other non-cancer health effects in relation to 

pesticide use including glyphosate exposure. Endpoints include auto-immune (rheumatoid 

arthritis) and endocrine (diabetes) effects, dysfunction of the cardiac (myocardial infarction) and 
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neurological (Parkinson’s disease) systems, respiratory health, and retinal degeneration. DeRoos 

et al. (2005) examined the association between pesticide use including glyphosate and the 

incidence of rheumatoid arthritis (RA) in a nested case control study in the AHS.  Among 135 

RA cases and 675 matched controls, authors did not observe a link with RA by self-reported 

glyphosate use (odds ratio (OR (95% CI) 1.2 (0.8, 1.8)), and there was no difference in risk by 

study state (IA or NC) (De Roos, Cooper, Alavanja, & Sandler, 2005). Given the cross-sectional 

nature of the study, disease initiation could have preceded pesticide use (temporal bias) affecting 

the risk estimate (under-estimate if prevalent cases mixed with new cases). However, authors 

conclude on the basis of this study that other farm exposures excluding pesticide use may be 

more strongly related to RA etiology. In another study within the AHS, Kirrane et al. (2005) 

examined retinal degeneration (RD) among wives of enrolled pesticide applicators in relation to 

pesticide use. Among 31,173 women enrolled in the study, authors did not observe an 

association between self-reported, ever-use of glyphosate and RD (OR (95% CI) 1.1 (0.8, 1.5)) 

(Kirrane et al., 2005). 

Kamel et al. (2007) performed an analysis of both incident and prevalent Parkinson’s disease 

(PD) in relation to pesticide use among AHS participants. Among 79,557 private and 

commercial pesticide applicators, authors identified 83 prevalent and 78 incident cases of PD. 

PD status was measured as a result of participants self report of a physician diagnosis of the 

condition (no confirmation). Pesticide use was also measured using the AHS self-report 

questionnaire from which lifetime exposure days was calculated. Adjusting for age, state and 

type of applicator (or spouse of applicator), authors did not observe a significant, positive 

association between glyphosate and either incident (OR (95% CI) 1.1 (0.6, 2.0), or prevalent PD 

(OR (95% CI) 1.0 (0.6, 1.7)) (Kamel et al., 2007).  

Similarly, a study of cardiac effects in relation to pesticide use in the AHS did not identify any 

links with glyphosate. Because risk factors for heart attack (MI) differ greatly between men and 

women, authors examined each group in separate studies. Controlling for the age, state, smoking, 

BMI, and the use of other pesticides (only among men), authors did not observe any association 

between incident MI or mortality due to MI among either male or female participants in the AHS 

with glyphosate – relative risks were the null value (1.0) (Dayton et al., 2010; Mills, Blair, 

Freeman, Sandler, & Hoppin, 2009).  

AHS authors also examined diabetes in relation to pesticide use, and did not observe evidence of 

an association with glyphosate (OR (95% CI) 0.85 (0.74, 0.98) (Montgomery, Kamel, Saldana, 

Alavanja, & Sandler, 2008). Similarly, AHS study authors found no association between thyroid 

disease and glyphosate use in a cross-sectional analysis in the AHS; hyper-thyroidism: 0.98 

(0.78., 1.2); hypo-throidism: 1.0 (0.91, 1.2); and, “other” thyroid disease: 0.97 (0.81, 1.2) 

(Goldner et al., 2010).   

While these non-cancer health endpoints are wide ranging, in most instances only one study was 

available for a specific endpoint, therefore making it challenging to assess consistency in the 
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human population. Across these varied non-cancer, chronic health endpoints, there is little 

evidence of a role for glyphosate in the etiology of these non-cancer health effects. 

 b. 2.  Cancer Effects 

An effect estimate of the relation between glyphosate and other pesticide exposure and several 

different anatomical cancer sites is included in this literature review. Mainly performed within 

the AHS cohort, this literature review includes studies of prostate, lung, and colorectal cancer in 

addition to less common cancers in the human population such as pancreatic and stomach cancer 

in association with pesticide use. The role of pesticide use and lymphohematopoietic cancers and 

particularly non Hodgkin lymphoma (NHL) has been studied in several investigations external to 

the AHS cohort. For most of the cancer endpoints studied in relation to pesticide use, only one 

epidemiology study is available; however, for NHL and other non-solid tumors, several 

investigations are published. In this section, we present a summary of the studies evaluating the 

carcinogenic potential of glyphosate and other pesticides in the human population.  

 b.2.1  Solid Tumor Cancer Studies (non-lymphohematopoietic (LHP) cancers) 

Within the AHS study cohort, authors evaluated several anatomical cancer sites in relation to 

pesticide use. None of these investigations reported a significant statistical association with 

lifetime use of glyphosate specifically. While these are all initial, hypothesis-generating studies 

and require further follow-up studies to determine whether the true association with glyphosate is 

indeed null, the large sample size, extensive exposure data collection and validation, and 

comprehensive confounding variable adjustment in the AHS supports a conclusion of no 

association between glyphosate use and cancers studied at this time. In a cohort analysis of all 

glyphosate users, authors did not observe an association with all cancers combined (OR 1.0 (95% 

CI (0.90, 1.2)) or specific anatomical cancer sites, with the exception of a non-statistically 

significantly elevated risk of multiple myeloma based upon a small number of glyphosate 

exposed cases  (De Roos, Blair, et al., 2005). A discussion of studies external to the AHS cohort 

that addressed pesticide use in relation to non-solid tumors including multiple myeloma and 

NHL is presented below in section b.2.2 below. 

Several AHS nested case-control analyses also provide information concerning the carcinogenic 

potential of glyphosate; there is no statistical evidence of an association with glyphosate 

presented across these investigations. Specifically, AHS researchers reported no statistical 

evidence of an association between glyphosate use and breast cancer (OR 0.9 (95% CI (0.1, 1.1)) 

(Engel et al., 2005), colorectal cancer (OR 1.6 (95% CI (0.9, 2.9)) (W. J. Lee et al., 2007), lung 

cancer (no results shown due to lack of statistically significant risk estimate) (Alavanja et al., 

2004), pancreatic cancer (OR (95% CI) 1.1 (0.6, 1.7)) (Andreotti et al., 2009), and prostate 

cancer (no results shown due to lack of statistically significant risk estimate) (Alavanja et al., 

2003; Koutros et al., 2013), as well as cutaneous melanoma (no results shown due to lack of 

statistically significant risk estimate) (Dennis, Lynch, Sandler, & Alavanja, 2010). In a 
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population-based study external to the AHS, Canadian researchers reported non-significantly 

elevated odds of prostate cancer in relation to glyphosate use (OR 1.36 (95% CI 0.83, 2.25)) 

(Band et al., 2011). This study enrolled prostate cancer cases between1983-1990, prior to the 

PSA-era; therefore, the study includes more advanced tumors upon diagnosis, and is not 

comparable to Alavanja et al. (2003), which reflects cases during the PSA-era in which cases are 

typically identified at an earlier stage in the natural history of disease. Notably, in a prostate 

cancer follow-up study within the AHS, Koutros et al. (2013) did not identify an association with 

advanced prostate cancer (OR (95% CI) 0.93 (0.73, 1.18)) (Koutros et al., 2013). AHS 

investigators also examined the relation between parental pesticide use and all pediatric cancers 

reported to state registries among children of AHS participants and did not observe a significant 

association with glyphosate use (maternal exposure to glyphosate: OR  (95% CI) 0.61 (0.32, 

1.16)); paternal exposure to glyphosate: OR (95% CI) 0.84 (0.35, 2.54)) (Flower et al., 2004).  

Brain Tumors (Glioma): Population-Based Case Control Studies: External to the AHS cohort 

study, HED identified population-based case control studies which evaluated brain cancer in 

relation to pesticides use. Glioma is the most common type of brain tumor. In a study of ever-use 

of pesticides, authors identified 251 glioma cases between 1988 and 1993 in Nebraska, and 

controls (n=498) identified from the same region. Matching for age and vital-status, study 

authors reported a non-significant elevated odds of glioma (OR 1.5 (95% CI (0.7, 3.1)) in 

relation to glyphosate use; however the results were significantly different between those who 

self-reported pesticide use (OR 0.4 (95% CI (0.1, 1.6)), and for those whom a proxy respondent 

was used (3.1 (95% CI (1.2, 8.2)), indicating recall bias was likely a characteristic of this study  

(W. Lee et al., 2005). Three other population-based case control studies of glioma risk were part 

of this literature review; authors investigated the question among men and also among women 

participating in the Upper Midwest Health Study ((Carreon et al., 2005; Ruder et al., 2004; Yiin 

et al., 2012). Among glioma cases identified 1995-1997, authors found little evidence of a role of 

glyphosate in the etiology of this tumor. While herbicide use overall was non-statistically 

significantly linked to glioma in the study among men (OR 1.51 (95% CI (0.92, 2.48)), use of 

glyphosate was not linked to glioma among women (OR 0.7 (95% CI (0.4, 1.3). In the study by 

Carreon et al. (2005), there was no difference in risk estimate by vital status (use of self-report or 

proxy respondent), suggesting recall bias was more limited in this study in contrast to the study 

by Lee et al. (2005) noted above.  Using a quantitative measure of pesticide exposure (in contrast 

to an ever-use metric), authors similarly observed no statistical evidence of an association with 

glyphosate; risk estimates were roughly equal to the null value (occupational use: OR 0.98 (95% 

CI 0.67, 1.43); home and garden use: OR 0.83 (95% CI 0.39, 1.73))(Yiin et al., 2012). Overall, 

this database presents little statistical evidence that there is a role for glyphosate in glioma risk in 

the Midwestern U.S.  

Adenocarcinoma: Population-Based Case Control Study:  In another population based case 

control study in the Midwest (NE), authors evaluated pesticide use and adenocarcinoma. 

Researchers did not observe an association between glyphosate exposure and either stomach 
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cancer (OR (95% CI) 0.8 (0.4, 1.5)) or esophageal cancer (OR (95% CI) 0.7 (0.3, 1.4)) (W. Lee 

et al., 2004). Exposure assessment was based upon self report pesticide use, with follow-up 

telephone interview to verify reported information. Cancer cases were identified through the 

state cancer registry, and confirmed by pathologist. While non-differential misclassification of 

either pesticide use could have occurred and attenuated or obscured results, it is unlikely there is 

a strong positive association with glyphosate and adenocarcinoma based the evidence presented 

in this study.  

 b.2.2  Non-Solid Tumor Sites (Lymphohematopoietic cancers) 

There are several epidemiology studies of the possible link between pesticide use and 

lymphohematopoietic cancers; the study of NHL is particularly well represented in this small 

epidemiology database. All studies are case-control in design; there are no prospective cohort 

evaluations of this potential association. The presence of case control study design across this 

database limits development of firm causal inference.  

Leukemia: In a population-based case control study in Iowa and Minnesota, authors investigated 

leukemia risk and pesticide use; authors did not observe an association with the ever-use of 

glyphosate in this study (OR (95% CI) 0.9 (0.5, 1.6)) (Brown et al., 1990). The study population 

was identified from cancers reported to state registry or authorities in 1981-1984, and pesticide 

exposure assessment was performed through in-person interview which authors state likely 

reduced exposure misclassification (incorrect exposure information).  The large sample size (578 

cases and 1245 controls), exposure assessment methods, and confounding variable control are 

strengths of the study; however the lack of clear exposure-response information and the potential 

for recall bias are also present. In another population based case control study, cases were 

identified in 1987-1992 through the Swedish cancer registry. Authors reported a non statistically 

significant  elevated risk of hairy cell leukemia in relation to glyphosate use (OR (95% CI) 3.1 

(0.8, 12.0), controlling for age, gender, and residential location (Nordstrom, Hardell, Magnuson, 

Hagberg, & Rask-Andersen, 1998). However, these results are based on only 4 and 5 glyphosate 

exposed cases and controls, respectively, and should be interpreted with caution, as noted by the 

authors.  At this time, the limited available literature concerning glyphosate use and leukemia 

cannot support a conclusion that glyphosate plays a role in leukemia.  

Multiple Myeloma (MM): Using the same study population as noted above in reference to 

leukemia risk and pesticide use, Brown et al. (1993) studied whether pesticide use is also related 

to MM. Among men in Iowa (173 cases, 605 controls), authors observed a statistically non-

significant elevated association with glyphosate use (OR (95% CI) 1.7 (0.80, 3.6))(Brown, 

Burmeister, Everett, & Blair, 1993). However, authors caution that while the study may lend 

support for the role of pesticides in general, the study limitations preclude use of evidence in 

support of any one compound.  In the AHS cohort analysis by de Roos et al. (2005), researchers 

also reported a non-statistically significantly elevated risk of multiple myeloma among 

glyphosate users (OR 2.6 (95% CI (0.70, 9.4)), but this results was based upon only 32 MM 
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cases (20 of whom reported exposure to glyphosate), and authors did not observe evidence of an 

exposure-response trend by duration or intensity of pesticide use (De Roos, Blair, et al., 2005). 

Authors suggest there are too few cases of glyphosate exposed MM in the study to make a firm 

conclusion. In a population-based case control study in Canada, researchers reported non-

statistically significantly elevated odds of MM in relation to glyphosate use (OR (95% CI) 1.22 

(0.77, 1.93), based upon 32 and 133 glyphosate exposed MM case and controls, respectively 

(Pahwa et al., 2012). Within the AHS study population, molecular epidemiology researchers 

studied the association between pesticide use and prevalence of monoclonal gammopathy of 

undetermined significance (or MGUS); MGUS is considered a pre-clinical marker of MM 

progression. Authors did not observe a link with glyphosate use in the AHS cohort (OR 0.50 

(95% CI (0.20, 1.0)) (Landgren et al., 2009). At this time, the epidemiologic database regarding 

the possible link between pesticide use and MM is too small and inconsistent to determine 

whether glyphosate plays a role in this cancer.  

Lymphoma: The National Cancer Institute (NCI) performed a series of population-based case 

control studies in the Midwestern U.S. in the early to mid-1980s. These studies include several 

hundred NHL cases and controls, identified cases through disease registries which in many cases 

were histopathologically confirmed. Investigators ascertained pesticide exposure through use of 

a structured interview with follow-up concerning pesticide use over time. Early investigations 

(IA and MN) did not observe a link with ever-use of glyphosate (OR (95% CI) 1.0 (0.5, 2.2)); 

however authors did not adjust for exposure to other pesticides in this study (Cantor et al., 1992). 

Pooling data from several Midwestern states to increase study sample size (IA, MN, NE), and 

using additional pesticide use information to adjust the risk estimate (duration and frequency of 

use, telephone follow-up interview), Lee et al. (2004) observed a positive, non-significant 

association with glyphosate among those without asthma (OR (95% CI) 1.4 (0.98, 2.1)), 

adjusting for age, state and vital status (W. J. Lee, Cantor, Berzofsky, Zahm, & Blair, 2004). In a 

pooled analysis (n=3,417) of these same three study states, and utilizing hierarchical regression 

techniques to adjust for exposure to other pesticide exposures, authors observed a similarly 

elevated, but non-statistically significant result: OR (95% CI) 1.6 (0.90, 2.8) (De Roos et al., 

2003). These three evaluations reflect the same study population, use different levels of 

information (duration and frequency of exposure) and different analytic techniques (hierarchical 

regression and stratified analysis (by atopy)). While studies with increasing levels of refinement 

to method report a stronger risk estimates in relation to glyphosate, additional studies are needed 

to exclude the role of chance and other limitations that may explain positive (non-statistically 

significant) associations.  

Hardell et al. (1999 and 2002) performed two analyses of the possible link between pesticide use 

and NHL using the Swedish cancer registry and a telephone based exposure questionnaire to 

determine pesticide use.  The initial investigation of 404 NHL cases and 741 control subjects 

included only 4 and 5 glyphosate exposed cases and controls, respectively. The risk estimate was 

elevated, but precision was low (OR (95% CI) 2.3 (0.40, 13.0)) (L Hardell & Eriksson, 1999). In 
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a pooled analysis reflecting the same study time period and prevalence of glyphosate use, 

Hardell et al. (2002) reported a non-statistically elevated odds of NHL among glyphosate users: 

OR (95% CI) 1.85 (0.55, 6.20)), however this estimate also lacks precision (L. Hardell, Eriksson, 

& Nordstrom, 2002). Authors stated glyphosate use was low in the time period of the study 

1987-1990. Therefore, authors performed a new study in later time period (1999-2003) in which 

glyphosate use had increased. In this study, authors observed a similar risk estimate (OR (95% 

CI) 1.55 (0.77, 2.94)), among 910 NHL cases and 1016 non-NHL controls (Eriksson, Hardell, 

Carlberg, & Akerman, 2008). Authors conclude that the follow-up study, with a greater number 

of glyphosate exposed participants lends support to the conclusion glyphosate may play a role in 

NHL.  

Within the Cross- Canada study of pesticides and health, authors estimated the association 

between glyphosate and NHL as well. These investigations reflect cases identified 1991-1994 

through provincial cancer registries. In this study, authors histopathologically confirmed 84% of 

cases, and implemented a two-tiered exposure questionnaire, and assessed the validity of the 

questionnaire through quality control studies both of which increased the accuracy of the study 

results. Glyphosate was not among the primary findings of either study. The initial study within 

this population identified a non-statistically significant 20% increased risk of NHL (OR (95% 

CI) 1.20 (0.83, 1.74))(McDuffie et al., 2001), which attenuated in a follow-up study which 

controlled for exposure to other pesticides (OR (95% CI) 0.92 (0.54, 1.55)) (Hohenadel et al., 

2011). Within this series of studies, authors also evaluated Hodgkin lymphoma (HL), and 

similarly observed little statistical evidence of an association, using similar study design and 

methods (OR (95% CI) 0.99 (0.62, 1.18)) (Karunanayake et al., 2012). In a separate study using 

a hospital-based case control study design (France (2000-04)), authors identified 491 NHL cases 

and 456 non-cases, and performed telephone-based questionnaire to assess pesticide and other 

confounding variables. Investigators did not observe an association between NHL and 

glyphosate use (OR (95% CI) 1.0 (0.50, 2.2)) (Orsi et al., 2009).  

 c. Glyphosate Summary  

HED identified 55 environmental epidemiology studies regarding potential cancer and non-

cancer, chronic health effects in association with pesticide use including glyphosate. As noted 

above, few of these studies reflected an a priori research interest in the potential role of 

glyphosate and chronic disease outcomes. Most studies were hypothesis-generating in nature, 

and study authors evaluated use of glyphosate in addition to several other pesticides. Therefore, 

the role of chance given the many different statistical tests performed and the lack of a pre-

specified hypothesis limit epidemiologic inference. Given this and other limitations of these 

studies, we cannot conclude glyphosate plays a role in any of the health outcomes studied across 

this epidemiologic database. EPA will continue to follow the literature concerning the potential 

role of the chemical in respiratory health (asthma in particular), as well as adverse pregnancy and 

birth outcomes such as increased time to pregnancy. Across the several population-based case-

control studies on NHL and pesticide use, some investigators observed non-statistically 
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significantly increased risk in relation to glyphosate use, while others reported no observation of 

a statistical association with glyphosate use. Variation in the quality of exposure assessment, 

study design and methods, as well as available information concerning potential confounding 

variables could explain these inconsistencies in the data. A prospective study devoid of the 

limitations of exposure recall inherent to case control studies will greatly aid causal inference. 

EPA will await with interest any new study using prospective exposure assessment methods to 

investigate the role of glyphosate and NHL and other lymphohematopoietic tumors.  

5. CONCLUSIONS  

The relatively high number of reported glyphosate incidents across the reviewed databases is 

likely a result of glyphosate being among the most widely used pesticides by volume. It should 

be noted that, most of the incidents reported are minor in severity meaning the symptoms were 

minimally traumatic and resolved rapidly. 

HED found that the acute health effects reported to the incident databases queried are consistent 

with the previous incident report, and the other databases and medical literature reviewed. These 

health effects primarily include dermal, ocular, and respiratory effects.  HED did not identify any 

aberrant effects outside of those anticipated. While inconvenient for those who suffer adverse 

health effects, effects are generally mild/minor to moderate and resolve rapidly.   

 

The incident data available from IDS and NPIC suggest that homeowner mixing/loading/ 

applying (usually due to human errors and container leaks) are responsible for almost half of the 

reported incidents.  SENSOR-Pesticides incident data are consistent with IDS and NPIC, also 

suggesting that application of glyphosate results in the most reported incidents (50%). However, 

the SENSOR-Pesticide incidents include both residential and occupational incidents.  The 

incident data available from CA PISP suggests that occupational handling of equipment is 

responsible for most incidents due to equipment leaks and malfunction.    

 

All of the databases showed occurrence of children’s’ exposures (ranging from 5% to 27% of the 

total).  Based on the data in SENSOR, IDS, and NPIC, it appears that the childrens’ exposures 

are due to postapplication exposure, accidental ingestion, and tampering with the product.  

Ocular exposure and symptoms were reported in all of the databases, to both occupational and 

nonoccupational users, as a result of splash to the face or touching their eyes with the product on 

their hands.  These symptoms primarily included eye irritation, redness, burning and blurred 

vision.   

 

Trends over time data from IDS (2008 to 2012), PISP (2005 to 2010), SENSOR-Pesticides (1998 

to 2009) and AAPCC (2001 to 2012) data were reviewed.  Based on IDS and AAPCC, which are 

primarily non-occupational cases, incidents appear to be decreasing over time. CA PISP data 

represents both occupational and non-occupational incidents. This data appears to be relatively 
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steady over time. The SENSOR-Pesticide data also represent both occupational and non-

occupational cases.  For this data, occupational case reports involving glyphosate appeared to be 

increasing until 2008 and non-occupational case reports appear to be increasing over time.  The 

increase in non-occupational case reports may be reflective of increased SENSOR state capacity 

to collect non-occupational pesticide surveillance data. 

 

Although animal studies showed glyphosate to have limited toxicity, medical case reports 

suggest that glyphosate end use products (formulated with different glyphosate salts and various 

concentrations of surfactants and adjuvants), may be more toxic than the active ingredient alone.  

Since human poisoning reviewed were not with the active ingredient (glyphosate) alone but with 

various mixtures, it is not easy to identify the exact cause.  Nevertheless, the medical literature 

reviewed indicates that most of the accidental ingestions of glyphosate formulations resulted in 

mild symptoms such as irritation of oral and upper gastrointestinal mucosa and were self limited.  

However, intentional ingestions caused moderate to severe symptoms in multiple organs.   

 

While HED identified several dozen glyphosate environmental epidemiology studies, few of 

these studies reflected an a priori research interest in the potential role of glyphosate and chronic 

disease outcomes, and most studies were hypothesis-generating in nature. Given this and other 

limitations of these studies, we cannot conclude glyphosate plays a role in any of the health 

outcomes studied across this epidemiologic database. EPA will continue to follow the literature 

concerning the potential role of the chemical in certain cancer and non-cancer outcomes. There 

were several (case control) studies evaluating the role of pesticide exposure including glyphosate 

and lymphohematopoietic cancers like NHL however limitations of study design and exposure 

assessment methods restrict the ability of these studies to inform causal inference. A prospective 

study devoid of the limitations of exposure recall inherent to case control studies could greatly 

clarify the current database. EPA will await with interest any new study using prospective 

exposure assessment methods to investigate the role of glyphosate and NHL and other 

lymphohematopoietic tumors.  
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Appendix 1 

Table A: Glyphosate Formulations Identified by the U.S. Forest Service 

(Diamond, 2011) 

Formulation Name Supplier 
EPA Reg. 

No. 
Form Salt %a.i. 

Surfactan

t 
Other 

Accord Monsanto 524-326 L IPA 41.5%  Aq 

Accord Concentrate DowAgro Sciences 62719-324 L IPA 53.8%   
 
Accord SP 

 
DowAgro Sciences 

 
62719-322 

 
L 

 
IPA 

 
41% X 

No longer 
available 

Accord XRT DowAgro Sciences 62719-517 L IPA 53.6% X-
POEA[10

] 

 
Accord XRT II DowAgro Sciences 62719-556 L DMA 50.2% Inferred  
Aqua Star Albaugh, Inc. 42750-59 L IPA 53.8% ?[7]  
AquaMaster (a.k.a. 
Export and Rodeo) 

 
Monsanto 

 
524-343 

 
L 

 
IPA 

 
53.8% 

 Aq 

AquaNeat Riverdale 228-365 L IPA 53.8%  Aq 

Buccaneer Tenkoz Inc 55467-10 L IPA 41.0% X  
Buccaneer Plus Tenkoz Inc 55467-9 L IPA 41.0% X  
Cornerstone Winfield Solutions 

Agrisolutions 
1381-191 
71368-20-

1381 

L IPA 41.0% 
 
X  

Cornerstone Plus Winfield Solutions 1381-192 L IPA 41.0% ?  
Credit Extra Nufarm  

71368-65 
 
L 

Am 
K 

17.86% 
16.26% 

 
X POEA?  

Credit Systemic Extra Nufarm 71368-20 L IPA 41.0% X POEA?  
Diamondback EZ-Ject 83220-1 Sh IPA 83.5%  Injection 

DuraMax DowAgro Sciences 62719-556 L DMA 50.2% Inferred  
Durango (GF-1279) DowAgro Sciences 62719-517 L IPA 53.6% X-

POEA[10
] 

 
Durango DMA (GF- 
1280) 

DowAgro Sciences 62719-556 L DMA 50.2% Inferred  

Eliminator [4,6] Gro Tec, Inc 71995-27 L IPA 41.0% X  
Foresters’ Non 
Selective 

Riverdale 228-381 L IPA 53.8% None[8]  

Glyphogan Makhteshim Agan 66222-105 L IPA 41.0% Inferred  
Glyphomax 41 Plus [4] DowAgro Sciences 62719-322 L IPA 41.0% Inferred  
Glyphomax XRT DowAgro Sciences 62719-517 L IPA 53.6% X-

POEA[10
] 

 
Gly Star Plus Albaugh Inc 42750-61 L IPA 41.0% X  
Glyphosate VMF DuPont 352-609 L IPA 53.8%  Cancelled 

? 

Glyphosate 41 Plus CropSmart 42750-61-

72693 

L IPA 41.0% ?  
GlyphoMate 41 or 
Pronto 

PBI/Gordon 
Corporation 

2217-847 L IPA 41.0% X  

Glyfos Aquatic Cheminova A/S 4787-34 L IPA 53.8%  Aq 

Glyfos X-TRA Cheminova A/S 4787-23 L IPA 41.0% X 15%[6]  
Glypro DowAgro Sciences 62719-324 L IPA 53.8%   
Gly-4 Plus Universal Crop 

Protection Alliance 
 

72693-1 
 
L 

 
IPA 

 
41.0% 

 
X  

Helosate Plus Helm Agro US, 

Inc 
74530-4 L IPA 41.0% Inferred  
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Formulation Name Supplier 
EPA Reg. 

No. 
Form Salt %a.i. 

Surfactan

t 
Other 

Hi-yield Killzall Voluntary 
Purchasing 

Groups Inc 

67760-49- 
7401 

  
IPA 

 
53.8% 

  
Aq 

Honcho 
(RoundupOriginal)   

Monsanto 524-445 L IPA 41.0% 
 
X  

Honcho Plus Monsanto 524-454 L IPA 41.0% X  
Imitator Plus Drexel Chemical 19713-526 L IPA 41.0% ?  
KGro Grass and Weed 

Killer[5] 
Swiss Farms Pdts 

Inc 

 

71995-27-

73327 

 

L IPA 1.92%   
Mirage Loveland Products 34704-866 L IPA 41.0% Inferred  
Ranger Pro Monsanto 524-517 L IPA 41.0% X  
RapidFire DowAgro Sciences 62719-556 L DMA 50.2% Inferred  
Rattler Monsanto 524-445-ZE-

5905 

 

L IPA 41.0%   
Razor Nufarm 228-366 [1] L IPA 41.0% X  8%[8]  
Razor Pro Nufarm 228-366 [1] L IPA 41.0% X 14%[8]  
Rodeo DowAgro Sciences 62719-324 L IPA 53.8%   
Roundup Original Max Monsanto 524-539 [3] L K 48.7% X  
Roundup Pro Monsanto 524-475 [2] L IPA 41.0% X 14.5%  
Roundup Pro Concen. Monsanto 524-539 [3] L IPA 50.2% X 13%  

 

 

 

 

 

Ro 

 

 

 

 

undup ProDry 

Monsanto 524-505 G Am 71.4% X  
Roundup ProMax Monsanto 524-579 L K 48.7% X  
Roundup UltraMax Monsanto 524-512 L IPA 50.2% X  
Roundup UltraDry Monsanto 524-504 G Am 71.4% X  25%  
Roundup WeatherMax Monsanto 524-537 L K 48.8% X  
RT 3 Monsanto 524-544 L K 48.8% X  
 

[1] 
Razor and Razor Pro appear to have the same EPA Registration number but the formulations are different. 

[2] 
Based on the EPA master product label, this registration number applies to the following brand names:  

Roundup Ultra Herbicide; Roundup Ultra RT Herbicide; Roundup Pro Herbicide; Roundup Original II CA;    MON 77360 

Herbicide; Roundup W Herbicide; Gly 41 Herbicide. 
[3] 

Based on the Product Labels and MSDSs, Roundup Original Max and Roundup Pro Concentrate have the same 

EPA registration number but contains different salts of glyphosate. 
[4] 

Need specimen label.  The EPA labels are not clear (are ambiguous) in terms of the formulation(s) covered. 
[5] 

MSDS cannot be located, including searches of http://www.msdsonline.com and http://www.cdms.net. 
[6] 

From Lajmanovich et al. 2003 but not specifically identified as Glyphos Plus. 
[7] 

Bringolf et al. (2007) state that Aqua Star does not contain the MON 0808 POEA surfactant.  It is 

not clear whether or not this formulation contains a less toxic surfactant. 
[8] 

Information confirmed by Nufarm (Ehresman 2010a). 
[9] 

Dow (Fonseca 2010a) has indicated that Accord SP (EPA Reg. No. 62719-322) is not longer commercialized. 
[10] 

Based on information provided by Dow AgroSciences (Fonseca 2010a) 

Key: 

Form: L=Liquid; G=Granular; Sh=Shells.  

Salt: Am=Ammonium salt: DMA=Dimethylamine salt; IPA=Isopropylamine salt; K=Potassium salt; 

Other: Aq=Aquatic application; Inj=Injection. 

Formulations containing herbicides other than glyphosate as the a.e. are not included. 

 

 

  

http://www.msdsonline.com/
http://www.cdms.net/
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Table B: Summary of References for the Medical Literature Search 
 

Study Author Summary 

1. Rosen’s Emergency 

Medicine: Concepts and 

Clinical Practice. 6th ed.  

Aaron CK. 

(2006) 

Glyphosate inhibits the enzyme 5-enolpyruvyl-shikimic-3-phosphatesynthase in 

plants; however, mammals do not have this enzyme. 

2. Annual Report  American 

Association of 

Poison Control 

Centers (2011) 

According to the American Association of Poison Control data in 2011, glyphosate 

ranked first with 3,570 exposures among reported human exposures to herbicides 

(total of 8377); 90% were unintentional. 

3. Skin Toxicity from 

Glyphosate-Surfactant 

Formulation 

Amerio P., 

Motta A.et al. 

(2004) 

A 78 year old woman presented with extensive chemical burns on her back, knees 

and legs caused by accidental contact with a glyphosate-surfactant formulation. 

Sheets of necrotic epidermis had sloughed, leaving extensive erosions. Bullae were 

present on the dorsum of the feet. 

4. Glyphosate poisoning.   Bradberry SM. 

(2004) 

The mechanisms of toxicity of glyphosate formulations are complicated. Not only is 

glyphosate used as five different salts but commercial formulations of it contain 

surfactants, which vary in nature and concentration.  Ingestion of >85 mL of the 

concentrated formulation is likely to cause significant toxicity in adults. 

5. Extreme hyperkalemia 

in a patient with a new 

glyphosate potassium 

herbicide poisoning: 

report of a case.  

Bando H., 

Murao Y, 

(2010) 

Ingestion of Roundup Maxload which contains high concentration of glyphosate 

potassium can cause extreme hyperkalemia with cardiac toxicity and metabolic 

acidosis. 

6.  Clinical impact of 

upper gastrointestinal 

tract injuries in 

glyphosate-surfactant 

oral intoxication. 

Chang C.Y., 

(1999) 

Authors studied lesions in gastrointestinal tract of 50 patients with glyphosate-

surfactant oral ingestion as a suicide attempt. They found that esophageal injury was 

seen in 68% of the patients; gastric injury in 72%, and duodenal injury in 16%. 

7. Refractory 

cardiopulmonary failure 

after glyphosate 

surfactant intoxication: a 

case report.  

Chang CB, 

Chang CC  

(2009) 

Patient ingested about 400 mL of concentrated glyphosate developed shock, 

respiratory failure, hyperkalemia, and acidosis. In spite of comprehensive supportive 

treatment, patient died 3 days after admission.  

8.The epidemiology of 

glyphosate-surfactant 

herbicide poisoning in 

Taiwan, 1986-2007: a 

poison center study. 

Chen YJ, Wu 

ML, Deng JF, 

Yang CC 

(2009) 

A retrospective analysis of all GlySH exposures reported to the Taiwan National 

Poison Control Center between 1986 and 2007. Irritation of the oral mucous 

membrane and gastrointestinal tract was the most frequently reported effect. Other 

effects recorded were pulmonary dysfunction, oliguria, metabolic acidosis, 

hypotension, leukocytosis and fever. Cardiovascular collapse and respiratory failure 

were two major cause of fatality (Y. J. Chen, Wu, Deng, & Yang, 2009).  

 

9. Glyphosate Human 

Health and Ecological 

Risk Assessment (USDA) 

Durkin PR 

(2011) 

Authors mentioned that there were various concentrations of POEA surfactant, 

glyphosate salts and other ingredients in different glyphosate products and the 

resulting adverse health effects may be different. 

 

10. Handbook of Pesticide 

Toxicology, 2
nd

 edition 

(Inhibitors of Aromatic 

Acid Biosynthesis). 

Farmer D., 

(2001) 

Glyphosate contains a carbon and phosphorous moiety but it is not a cholinesterase 

inhibitor and does not affect the nervous system in the same way as 

organophosphate insecticides 

11. Pesticide-Associated 

Pemphigus Vulgaris 

Fisher KR., et 

al., (2008) 

Described a patient who developed pemphigus vulgaris (PV) on his body and 

extremities, after an occupational exposure to fumes of burning empty glyphosate 

drums. PV is an autoimmune skin lesions characterized by bullae that rupture 

quickly and progress to crusted erosions. 

12. Determination of the 

herbicide glyphosate and 

its metabolite in 

Hori, Y. Authors described the method for determining glyphosate and its metabolites by 

GC-MS. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Bradberry%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=15862083


Page 55 of 127 
 

biological specimens by 

gas chromatography-

mass spectrometry. A 

case of poisoning by 

roundup herbicide 

13. Herbicide roundup 

intoxication: successful 

treatment with 

continuous renal 

replacement therapy.   

Hour BT., 

Belen C., Zar 

T., Lien YH., 

(2012) 

Roundup toxicity is mainly due to surfactant, which interferes with the 

mitochondrial wall, destroying the proton gradient required for energy production.  

Patient develops cardiogenic shock, lactic acidosis and multiorgan failure. Early 

administration of hemodialysis would be the treatment of choice (Hour, Belen, Zar, 

& Lien, 2012). 

14. Erythema multiforme 

like eruption due to an 

irritant contact 

dermatitis 

Heras-

Mendaza F., 

et al. (2008) 

A 37-year –old female was exposed to glyphosate herbicide (Touchdown Premium) 

when the backpack containing the herbicide broke and wet her clothing. She 

suffered from the irritant contact dermatitis, followed by erythemato-purpuric 

plaques developed on the upper extremities, on the abdomen, axilla and groin. 

 

15. Glyphosate-surfactant 

herbicide products 

containing glyphosate 

potassium salt can cause 

fatal hyperkalemia if 

ingested in massive 

amounts.   

Kamijo Y, 

Mekari M,  

(2012) 

A 69-year old female ingested about 500 mL of Roundup Maxload contains 48% 

glyphosate potassium developed severe hyperkalemia and refractory ventricular 

tachycardia.  It was considered that hyperkalemia was caused by Roundup Maxload 

which contains potassium 2.6 mEq/mL. Endoscopy showed pharyngeal edema, 

esophageal and gastric erosions.  

16. Early continuous 

dialysis in acute 

glyphosate-surfactant 

poisoning. 

Knežević 

V. (2012) 

A 36-year old male took about 300 ml of glyphosate-surfactant, six hours later he 

developed hypotension, oliguria and renal failure.  Hemodialysis brought the 

complete recovery of renal function on the 5
th

 day (Knezevic et al., 2012). 

17. Clinical presentations 

and prognostic factors of 

a glyphosate-surfactant 

herbicide intoxication 

Lee H.L., 

Chen K.W., 

Chi C.H., 

Huang J.J., 

Tsai L.M., 

(2000) 

Retrospective review of 131 cases in Taiwan University hospital. The most common 

symptoms included sore throat (79.5%), and nausea with or without vomiting 

(73.8%). The most common laboratory findings were leucocytosis (68.0%), low 

serum bicarbonate (48.1%), and acidosis (35.8%). 

18. The early prognostic 

factors of glyphosate-

surfactant intoxication.   

Lee C-H, Shih 

CP, Hsu KH, 

Hung DZ, Lin 

CC. (2008)  

GlySH poisoning is multiorgan toxicity. Metabolic acidosis, hyperkalemia, 

respiratory distress needing intubation, tachycardia, and elevated serum creatinine 

level are useful prognostic factors for predicting GlySH mortality. 

19. Severe adverse effects 

related to dermal 

exposure to a glyphosate-

surfactant herbicide 

Mariager TP., 

Madsen PV ., 

(2013) 

A 43-year old man diluted the glyphosate-surfactant herbicide with water and shook 

the bottle; the contents accidentally sprayed on him.  He did not wash the exposed 

areas. The next day he developed local swelling, bullae and exuding wounds on right 

hand, arm, upper arm and axilla regions.  Soon it changed into second degree skin 

necrosis with detachment of the epidermis. In addition he had touched his face with 

contaminated hands resulting in a peri-orbital edema. Nerve conduction study (NCS) 

showed reduced nerve conduction in distal axons on the medial, ulnar and radial 

nerves. Imaging revealed edema of the soft tissue and osteopenia of carpal bones. 

 

20. Ethoxylated adjuvants 

of glyphosate-based 

herbicides are active 

principles of human cell 

toxicity.  

Mesnage R, 

Bernay B, 

Séralini GE. 

(2012) 

All formulations are more toxic than glyphosate.  Polyethoxylated tallowamine 

POE-15 appears to be the most toxic principle against human cells (cell membrane 

disruption and necrosis). Since pesticides are always used with adjuvants that could 

change their toxicity, it is necessary to assess the toxicity of whole formulations in 

addition to the active ingredient (Mesnage, Bernay, & Seralini, 2013).  

 

21. Glyphosate–

surfactant herbicide-

induced reversible 

encephalopathy.  

Malhotra R.C., 

Ghia 

DK.(2010) 

A 71-year-old male who attempted suicide with GlySH developed a prolonged 

(clinically unresponsive for more than 7 days, demonstrated with 

electroencephalogram) but reversible encephalopathy suggestive of the acute central 

nervous system (CNS) toxicity of the product.    

http://www.ncbi.nlm.nih.gov/pubmed?term=Mesnage%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23000283
http://www.ncbi.nlm.nih.gov/pubmed?term=Bernay%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23000283
http://www.ncbi.nlm.nih.gov/pubmed?term=S%C3%A9ralini%20GE%5BAuthor%5D&cauthor=true&cauthor_uid=23000283
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22. Glyphosate based 

pesticides affect cell cycle 

regulation.  

Marc J. et al., 

(2004) 

Glyphosate based pesticide products disrupt cell-cycle control mechanisms, which 

may be relevant for cancer as well as noncancer health outcomes. 

23. Comparative effects 

of the Roundup and 

glyphosate on 

mitochondrial oxidative 

phosphorylation.   

Peixoto F 

(2005).   

The potential toxicity of the herbicide Roundup and its fundamental substance 

(glyphosate) was tested in isolated rat liver mitochondria. Roundup interferes 

electron transfer (by partially inhibiting mitochondrial complexes II and III) and 

depresses ATPase activity, while glyphosate used in the same concentrations does 

not induce any significant effect.  

 

24.  Acute glyphosate-

surfactant poisoning with 

neurological sequels and 

fatal outcome 

Potrebić O, 

Jović-Stosić J, 

(2009) 

A 56 year old woman ingested about 500 mL of herbicide containing glyphosate 

isopropylamine salt developed hypotension, hyperkalemia, respiratory and renal 

failure, coma and had a lethal outcome.  MRI revealed bilateral extensive white 

matter lesions of the brain stem and Pons. 

 

25. Herbicide (Roundup) 

pneumonitis.  

Pushnoy LA, 

Avnon LS, 

Care RS 

(1998). 

A 42-year old worker had inhaled Roundup while cleaning the spraying device in a 

confined space. He developed shortness of breath, irritative cough, dizziness and 

hemoptysis. Otolaryngology evaluation showed signs of burns in the mucosal 

membranes of the pharynx and larynx. Chest X-ray showed acute massive 

pneumonitis.   

 

26. Dysphonia following 

glyphosate exposition 

Ptok M (2009) A 26-year-old teacher who used glyphosate formulation correctly but suffered from 

severe dysphonia after few hours. Laryngoscopy revealed decreased vocal fold 

mobility suggesting innervation impairment. The symptoms resolved spontaneously 

6 weeks later and vocal fold mobility returned to normal. 

 

27. A prospective 

observational study of the 

clinical toxicology of 

glyphosate-containing 

herbicides in adults with 

acute self-poisoning  

Roberts DM. 

et al (2010) 

601 cases of intentional ingestion between 2002- 2007 in two hospitals in Sri Lank 

were followed.  86% of patients had mild symptoms and signs such as nausea, 

vomiting, diarrhea, abdominal pain, transient hypotension, and tachypnea 

(respiratory rate >25/minute).  5.5% of patients were in moderate to severe condition 

with depressed level of consciousness, had respiratory failure and severe 

hypotension (mean arterial blood pressure <70 mmHg). 3.2% of cases were fatal 

(median time to death was 20 hours). Glyphosate plasma concentration >734 µg/mL 

was the best predictor of fatality.  Glyphosate product was rapidly absorbed from the 

GI tract, followed first-order elimination with a half-life ranged from (2.7-3.6) 

hours. 

 

28. Pathological and 

toxicological findings in 

glyphosate-surfactant 

herbicide fatality: a case 

report.  

Sribanditmong

kol P, 

Jutavijittum P, 

(2012) 

A 37-year-old woman intentionally ingested approximately 500 mL of concentrated 

Roundup formulation (41% glyphosate as the isopropylamine salt and 15% 

polyoxyethylene amine). The postmortem examination revealed hemorrhagic areas 

in the gastric mucosa of anterior fundus and the small intestines had marked 

dilatation and thin walls. The glyphosate levels of serum and gastric content were 

3.05 and 59.72 mg/mL, respectively. 

 

29. Aseptic meningitis in 

association with 

glyphosate-surfactant 

herbicide poisoning.   

Sato C, et al 

(2011) 

Patient demonstrated Kernig’s sign and significant neck stiffness with rigidity of the 

extremities as well as consciousness disturbance and fever (38.4°C). Investigations 

of cerebrospinal fluid (CSF) revealed the presence of glyphosate (122.5 μg/mL), 

significant elevation of IL-6 (394 μg/mL), and pleocytosis (32 cells/μL) with 

monocyte dominance. All bacteriological and virological tests were negative. 

 

30. Glyphosate herbicide 

formulation: A 

potentially lethal 

ingestion.  

Stella J, Ryan 

M.  (2004) 

Although glyphosate is generally regarded as minimally toxic, severe poisoning with 

glyphosate formulation may be refractory even to the most intensive supportive care. 

The triad of pulmonary edema, metabolic acidosis and hyperkalemia indicates poor 

outcome. Polyethoxylated tallowamine (POEA) toxicity can cause gastric pain, 

pulmonary edema, impaired consciousness and hemolysis. Glyphosate alone can 

http://www.ncbi.nlm.nih.gov/pubmed?term=Sribanditmongkol%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22835958
http://www.ncbi.nlm.nih.gov/pubmed?term=Sribanditmongkol%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22835958
http://www.ncbi.nlm.nih.gov/pubmed?term=Jutavijittum%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22835958
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also cause gastrointestinal erosions, renal toxicity, metabolic acidosis and central 

nervous system effects. 

 

31. Roundup intoxication 

and a rationale for 

treatment.  

Sampogna 

R.V., Cunard 

R. (2007) 

Patient developed acute renal failure with oliguria after ingestion of Roundup.  His 

condition improved rapidly and renal function returned to normal with hemodialysis 

treatment (Sampogna & Cunard, 2007).  

 

32.  Rapid lethal 

intoxication caused by the 

herbicide glyphosate-

trimesium (Touchdown). 

Sorensen FW, 

Gregersen M., 

(1999) 

A 6-year-old boy who accidentally ingested a mouthful of glyphosate-trimesium 

died within few hours. The same happened to a 34-year-old woman who 

intentionally ingested approximately 150 ml of glyphosate-trimesium. The speed of 

which death occurs is much more rapid than lethal intoxications with glyphosate 

(isopropylamine salt), also known as 'Roundup'. 

 

33.  Acute Poisoning with 

a Glyphosate-Surfactant 

Herbicide ('Roundup'): A 

Review of 93 Cases 

Talbot (1991)  The average amount of the 41% solution of glyphosate surfactant herbicide ingested 

by lethal cases was 184 ± 70 ml (range 85-200 ml). There were erosion of 

gastrointestinal tract, pulmonary, renal and central nervous system dysfunction. 

Deaths followed refractory hypotension or pulmonary edema. 

34. Glyphosate Induced 

Severe Tubulointerstitial 

Nephritis Requiring 

Hemodialysis.   

Yoo SH,  Kim 

BS,  Lee HY., 

(2010)   

Reported the first case of glyphosate induced severe tubulointerstitial nephritis (not 

secondary to cardiovascular collapse) requiring hemodialysis.  Kidney biopsy 

revealed drug-induced nephrotoxic injury. Patient had ingested about 90 mL of the 

product. 

35. Parkinsonism after 

chronic occupational 

exposure to glyphosate 

Wang G., Fan 

X-N., (2011) 

A 44 year old woman who worked exclusively at the glyphosate production division 

for 3 years, 50 hours each week, wearing only basic PPE (gloves or face mask) was 

diagnosed with Parkinsonism syndrome.  She had weakness, dizziness, and blurred 

vision.  She also had a resting tremor, global akinesia and rigidity in all four limbs. 

MRI revealed bilateral hypotense lesions in the globus pallidus, the substantia nigra 

and in the cerebral peduncle.  

 

36. Determination of 

glyphosate in heart blood 

of corpse by ion 

chromatography. 

Wang Y., et 

al., (2012) 

Ion chromatography is a simple, sensitive and accurate method to prove that the 

patient had a glyphosate poisoning. 

37. Rhabdomyolysis from 

an intramuscular 

injection of glyphosate-

surfactant herbicide. 

Weng SF, 

Hung DZ, Hu 

SY, Tsan YT, 

Wang LM 

(2008) 

Authors described the Rhabdomyolysis (destruction of muscle cells) in the upper 

limb due to intramuscular injection with the glyphosate product in a suicide attempt 

(Weng, Hung, Hu, Tsan, & Wang, 2008). 

38. Determination of 

glyphosate and AMPA in 

blood and urine from 

humans: About 13 cases 

of acute intoxication.   

Zouaoui K, 

Dulaurent S, 

Gaulier JM, 

Moesch C, 

Lachâtre G.  

(2013) 

In mild to moderate intoxications blood glyphosate concentrations had a mean value 

of 61mg/L (range 0.6-150mg/L), in severe intoxication cases, the blood glyphosate 

concentrations were around 838mg/L and in fatal cases 4146mg/L (range 690-

7480mg/L).  
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Appendix 2 

 
Human Incidents Chemical: Glyphosate PC Code: 103601, 103603, 103604, 103605, 103607, 103608, 103613, and 417300 

 

Incident 

Package 

Report 

Incident 

Date Location 

Reg 

Number Product Name 

PC 

Code Exposure Severity  Incident Description 

019417 - 

00001 1/1/2008 FL 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

A 74 year old male ingested 1/2 gallon of Roundup 

Concentrate. He experienced vomiting, diarrhea 

and high blood pressure 

019542 - 

00001 1/1/2008 CA 

071995-

00032 

ROUNDUP WEED 

AND GRASS 

KILLER READY 

TO USE PLUS 103601 MODERATE 

The caller states that she is a medical doctor calling 

on behalf of her friend who has been suffering 

from Roundup poisoning for years. The caller 

states that her friend self diagnosed the Roundup 

poisoning. The woman is being treated for chronic 

fatigue syndrome and was prescribed to give 

herself heparin weekly for the condition. She was 

giving herself heparin that was manufactured in 

China and it had a hyper sulfur content. She is the 

only person of her MD's patients who reacted 

adversely to the heparin getting skin pain and 

flushing. The patient also has history of asthma but 

is not compliant with any therapies for the asthma. 

The caller is not treating the woman. PCC 

confirmed the exposure was when the gardener 

sprayed the product outside her home.  

019726 - 

00001 3/1/2008 HI 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Man was working with Roundup Herbicide 

unknown formulation about four weeks ago. He 

does not have the container to confirm the product 

ingredients. He stated while mixing the product he 

got some on his hands. He did not wash with soap 

and water until a few hours passed. The next day 

his hands were a reddish brown then light redness 

and the skin sloughed off. His hands are now 

discolored and sensitive. He has not seen a doctor. 

At the end of the conversation, he mentioned he is 

a chemist and works with chemicals. He usually 

does not get anything on his hands as he wears 

protective gloves. 

019727 - 

00001 6/3/2008 CA 

000524-

00475 ROUNDUP PRO 103601 MODERATE 

A worker got overspray from Roundup PRO in his 

eyes about 1 0 days ago. He rinsed his eyes on the 

sight and has been to the eye doctor. He has been 

prescribed eye drops for the last 10 days but his 

eyes are red and still irritated. He is worried about 
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Incident 

Package 

Report 

Incident 

Date Location 

Reg 

Number Product Name 

PC 

Code Exposure Severity  Incident Description 

long term damage to his eyes or if there is 

something else he 

should be doing. Follow up indicated that one of 

the problems with eye drops is an allergic reaction 

to the drops. There are also some nasal symptoms, 

so an 

allergy to the eye drops is likely. He went to MD 

who advised him to stop using the drops. 

019740 - 

00001 5/7/2008 SILER CITY, NC 

004787-

00023 GLYFOS X-TRA 103601 MODERATE 

A 36 year old male reports product was sprayed in 

his face and nose due to the fact that he claimed his 

sprayer was not attached correctly. There was no 

skin irritation; however, he reportedly started 

getting a cough, nasal discharge and a fever the 

next day. After examination by a doctor, caller 

reports 

symptoms were due to pneumonia. He was given 

antibiotics. 

019741 - 

00001 6/24/2008 NC 

004787-

00023 GLYFOS X-TRA 103601 MODERATE 

A 51 year old male had product blown back on him 

by wind as he applied it.  The product got primarily 

his face, head, arms and legs. Approximately 12 

hours later, this man reportedly had a blotchy rash 

all over his head, arms, back, legs and chest with 

welts on his back and side. After an examination 

by a doctor, caller states husband was diagnosed 

with poison oak. 

019746 - 

00001 5/7/2008 HEATH, OH 

004787-

00023 

ACE READY-TO-

USE WEED & 

GRASS KILLER 2 103601 MODERATE 

A 73 year old female reportedly got some product 

on her shoes. After wearing these same shoes the 

following Monday, caller noticed her feet were red 

and burning. Following soaking her feet in apple 

cider vinegar, caller claimed the skin on her feet 

was peeling off. Medical treatment was sought and 

caller was prescribed topical medication. 

Approximately three and 1/2 weeks later, caller 

reported having medical evaluation done and 

symptoms were resolving. 

019772 - 

00004 5/19/2008 READING, PA 

062719-

00322 

GLYPRO PLUS 

HERBICIDE 103601 MODERATE 

A 28 year old female states that on Tuesday she 

was spraying the dilute product and when she 

finished she removed the top of the sprayer and 

was hit "across her eyes" with the mist of the 

product.  She didn't feel anything go into her eyes 

nor did she feel any discomfort at the time. She 



Page 60 of 127 
 

Incident 

Package 

Report 

Incident 

Date Location 

Reg 

Number Product Name 

PC 

Code Exposure Severity  Incident Description 

states that last night while doing some trimming 

with her 'weed whacker' she got some grass in her 

eye. She couldn't get it out and so she went to the 

MD who rinsed her eye and 

gave her antibiotic eye drops. She is now 

wondering if the product could have also been 

involved with the irritation. She was asymptomatic 

before getting the grass in her eye. 

019803 - 

00001 6/11/2008 HI 

034704-

00890 

KLEENUP PRO 

HERBICIDE 103601 MODERATE 

An adult female was using product at her 

workplace. The product was mixed 2.5oz per 

gallon of water. The hose kept coming off and the 

diluted product saturated her gloves and pants. It 

was about 1 hour before she could rinse her skin. 

The next day she experienced decreased urine 

output, headache and nausea. Her headache and 

nausea resolved in 24 hrs. She went to MD to 

address her decreased urination and was diagnosed 

with a UTI. She was placed on antibiotic and her 

symptoms resolved. 

019862 - 

00002 5/7/2008 PA 

071995-

00032 

ROUNDUP WEED 

AND GRASS 

KILLER READY 

TO USE 103601 MODERATE 

Caller states that she was using Roundup Ready to 

Use yesterday morning for about 30 minutes and 

there was no noted exposure to the product except 

that she felt like she was breathing it in. She began 

to have symptoms of vomiting, bloody diarrhea.  

019862 - 

00007 5/27/2008 CA 

071995-

00023 

ROUNDUP WEED 

& GRASS KILLER1 

READY-TO-USE 103601 MODERATE 

Caller states his spouse used a Roundup Ready to 

Use formulation one year ago. Some of the 

Roundup got onto her hands during the spraying. 

She did not wash her hands for several hours, until 

after the project was completed. No skin irritation 

or rash reported at the time of the exposure or near 

post-exposure. Husband calling the MRPC to see if 

the product is absorbed through the skin. His 

spouse has been diagnosed with squamous cell 

cancer. He wonders if this could be related to the 

use of Roundup with dermal exposure.  

019862 - 

00008 5/27/2008 IL 

071995-

00023 

ROUNDUP WEED 

& GRASS KILLER1 

READY-TO-USE 103601 MODERATE 

Grandmother calling about her 5 year old 

granddaughter who, along with some friends, used 

a gallon of Roundup Weed and Grass Killer Ready 

to Use. They used the entire bottle on the weeds. 

There may have been some dermal exposure, but 

the children were bathed that day. There were no 
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complaints of a sore throat or nasal symptoms on 

the day of the exposure. The 5 year old female 

developed a cough and fever was diagnosed with 

pneumonia four days later. She is going to see a 

pulmonologist in one month. The caller would like 

to know if the child is poisoned. Caller states to her 

knowledge, none of the other children have been 

sick. 

019862 - 

00009 5/10/2008 IA 

000524-

00343 AQUAMASTER 103601 MODERATE 

Mother calling about 24 year old son that was 

pulling out cattails by hand about 5-7days post 

herbicide treatment with Aquamaster mixed per 

direction with a nonionic surfactant. Unknown if 

he was wearing gloves at the time, but he did have 

on waders. Exposure was greater than six months 

ago. Since that time he has complained of 

sneezing, coughing, nasal drainage, gastrointestinal 

upset and headache. Man has been evaluated by 

PMD to rule out gastric reflux. He was also 

evaluated by ENT physician. Mother is calling 

today as she and son have noted a similar odor of 

product on son's breath recently. Man denies any 

oral exposure and questions inhalation of substance 

during time of dermal exposure. No recent contact 

with product. 

019862 - 

00010 5/15/2008 IN 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MAJOR 

Caller states that several years ago (2-3 years), she 

used a Roundup product or another herbicide to kill 

some poison ivy. She recalls that she mixed the 

product in a bucket, and some of the product may 

have splashed onto her leg(s). She developed a rash 

on her leg shortly after this exposure that she 

assumed was poison ivy. Then, she experienced 

tingling down her leg that she cannot get rid of. 

Her doctor told her that she had nerve damage. She 

had a hip and knee 

replaced and thought that may help the symptoms, 

but it didn't. Caller has accepted that there is nerve 

damage, but she is wondering if it could be due to 

this possible exposure.  

019862 - 

00012 6/2/2008 MN 

071995-

00032 

ROUNDUP WEED 

& GRASS KILLER 

READY TO USE 103601 MODERATE 

Caller states her 5 year old has had a reoccurring 

spider like rash on areas of his skin for about 1 

month. Mother notices the rash after he has been 
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playing outside. The mother is worried that it could 

be due to the Roundup Weed and Grass Killer 

Ready To Use that her husband sprayed weeks ago. 

Her son was not around the area when it was 

sprayed or while it was still wet. The rash comes 

and goes and does not bother her son. No itching 

noted. 

019862 - 

00013 6/10/2008 MO 

071995-

00032 

ROUNDUP WEED 

& GRASS KILLER 

READY TO USE 103601 MODERATE 

An emergency department physician was calling, 

about a 68 year old male that presents with a 

history of sudden onset nausea and ataxia. No 

vomiting noted. The man stated that he had been 

spraying weeds with Roundup earlier today but 

does not think he got any of the product on his 

skin. The physician states she will be admitting the 

man for further workup to try and determine the 

cause of the symptoms. 

019862 - 

00015 6/8/2008 GA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states he applied an unknown formulation of 

Roundup about a month or so ago while wearing 

gloves but short sleeves. It may have been windy, 

and the back spray may have gotten onto the 

exposed areas of his arms. Caller noticed red 

blotches from his wrists to his elbows shortly after 

applying the Roundup. The areas are not raised and 

they do not itch or hurt. He never recalls his arms 

being wet with the Roundup. He has been applying 

Cortisone 10 to both arms with no improvement. 

Caller has an appointment for MD to look at his 

arms tomorrow.  

019862 - 

00016 6/15/2008 MO 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states he sprayed Roundup Concentrate 

(unknown exact formulation) that was diluted 3 

ounces to 1 gallon of water. A day or two later he 

pulled up the grass that he had sprayed. 

Immediately afterwards, he developed blotches and 

hives on his arms and trunk. He has been to the 

emergency room twice for treatment of hives and 

pruritis. He was given prednisone 10 mg the first 

time and hydroxyzine the second time. The 

emergency room didn't believe that his signs and 

symptoms were related to the Roundup, but rather 

that he was having an allergic reaction to 

something. 
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019862 - 

00017 6/21/2008 MO 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Physician Assistant calling about a 38 year old 

female that came to the Emergency Department 

with complaints of malaise, weakness and appeared 

in poor health. She is jaundiced with acute onset 

hepatitis. Symptoms started four days earlier. The 

woman was working in her yard and mixed an 

unknown Roundup product and an Ortho Weed B 

Gone product together with her hands. She washed 

her hands later after she worked in the yard. The 

woman has associated her illness with this 

exposure. The attending MD and Physician 

Assistant do not think either product has anything 

to do with the woman's illness, but they wanted to 

double check possible toxicity.  The woman is 

going to be admitted to the ICU. 

019877 - 

00001 6/1/2008 

SHARPSBURG, 

GA 

 

ROUND-UP 1.33 

GALLON WEED 

KILLER WITH 

"PULL 'N SPRAY" 

FEATURE 103601 

Unknown or No 

Effects 

A 45 year old male was sprayed directly in the face 

with product. He was using a 1.33 Gallon container 

of Round-Up weed killer with a "Pull 'N Spray" 

delivery 

system, the pull handle snapped off with the 

contents under pressure. He got the product in his 

eyes, nose, and mouth. He does not feel that this 

product delivery system which is built into the 

packaging is safe and he believes that it should be 

considered for recall. 

019910 - 

00433 5/20/2008 

PENNS GROVE, 

NJ 

071995-

00008-

000239 

TOTAL KILL 

WEED & GRASS 

KILLER READY-

TO-USE 103601 MODERATE 

Caller used this product to treat ivy in his yard. 

Two weeks later his 5 year old son had a seizure 

for the first time.  

019952 - 

00001 6/25/2008 IN 

034704-

00890 MAKAZE 103601 MODERATE 

An adult male used the product and thought he may 

have ingested some of the product through the 

spray about 3-4 weeks ago. Caller said the product 

was diluted when he was using it. He has been 

seeing a MD because he has a heavy spot on his 

chest like a cough that never goes away. He had an 

X-ray done and everything was normal.  

019978 - 

00466 7/22/2008 CA 

071995-

00008-

000239 

TOTAL KILL 

WEED & GRASS 

KILLER READY-

TO-USE 103601 MODERATE 

An adult female used the product on the sidewalk. 

It was windy day and some product got on her 

arms and legs. Her right hand and leg were in 

contact with the product. Caller wiped the area 

with a dry paper towel and did not shower until the 
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next morning. Three days later she broke out in a 

light fine rash on both her arms and legs. She went 

to the MD who diagnosed it as an allergic reaction.  

020042 - 

00001 7/1/2008 IL 

071995-

00008 

ROUNDUP 

READY-TO-USE 

WEED & GRASS 

KILLER 103601 MODERATE 

Caller states she inadvertently sprayed Roundup 

Weed and Grass Killer RTU in her eye and then 

rinsed for about 5 minutes. She went to the ED for 

evaluation. She was diagnosed with an abrasion to 

the right eye and given an analgesic and antibiotic. 

She had an appt to follow up with her optometrist. 

The caller was not sure if the pressure from the 

spray caused the injury or if the sprayer hit her in 

the eye or just the Roundup. 

020043 - 

00001 7/1/2008 NY 

071995-

00020 

ROUNDUP 

CONCENTRATE 

POISON IVY AND 

TOUGH BRUSH 

KILLER 1 103601 MODERATE 

Wife calling about her husband who used Roundup 

Poison Ivy and Tough Brush Killer1 Concentrate 

that was diluted per label instructions. He also used 

an Ortho product around the same time. The man 

showered afterward. He started to feel sick that 

evening, and was worse the next day with chills, 

sweating and weakness. He was admitted to the 

hospital for treatment of pneumonia. The man was 

very dehydrated on admission.  He complained of a 

severe headache and stomach pains. He had a CT 

scan of his lungs.  Four days later, the physician 

called from the hospital to state that the man was 

admitted to the hospital for treatment of 

pneumonia. 

020044 - 

00001 7/1/2008 IA 

071995-

00017 

ROUNDUP 

CONCENTRATE 

WEED & GRASS 

KILLER 103601 MODERATE 

A 55 year old male was calling about his ongoing 

occupational dermal and inhalational exposure to 

Roundup Weed and Grass Killer Concentrate for 

three months. He complains of vertigo. 

020048 - 

00001 6/1/2008 MN 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

About one month ago a 52 year old female stated 

while outside treating weeds with an unspecified 

Roundup product, her hand had turned brown in 

color immediately after a dermal exposure to the 

product. 

020065 - 

00007 6/30/2008 

HOT SPRINGS, 

AR 

062719-

00517 ACCORD XRT 103601 MODERATE 

Caller is a company rep calling for an MD that is 

treating a patient that was using these three 

products in conjunction around 24 hour ago. Caller 

is not certain about the details of the exposure. Pt. 

was presenting with SOB and other symptoms, 

which the caller is unsure of. MD is inquiring 
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about the products. Pt. is currently being treated.  

Two days later, the patient's symptoms had 

resolved and he was back at work. It is unclear 

what the doctor's assessment revealed. 

020083 - 

00001 8/6/2008 CA 

071995-

00023 

ROUNDUP WEED 

& GRASS KILLER1 

READY-TO-USE 103601 MODERATE 

Caller states a Roundup Ready to Use product was 

sprayed in his face and eyes while he was trying to 

adjust a clogged hose on the spray container.  Man 

rinsed his eyes with water but did not elaborate on 

the method used. He complains that his left eye is 

still burning and the vision is blurred. On follow 

up, the man did rinse his eyes with water a little 

longer and then went to see his doctor who checked 

his eye and noted a small burn on the corneal 

surface. He was prescribed an ointment to use but 

he does not know its name. The doctor will follow 

up with him in 4-5 days. 

020085 - 

00001 7/1/2008 FL 

071995-

00032 

ROUNDUP WEED 

& GRASS KILLER 

READY-TO-USE 103601 MODERATE 

Caller states that about a month ago she was 

weeding with her sister and her sister was spraying 

Round Up Ready to Use. The caller began to have 

a burning sensation to her eye and at the time she 

was not sure if it was sweat in her eye or Round 

Up. She did go inside and wash off her face and 

then place a warm compress to her eye. No 

irrigation done at the time. The caller has been 

dealing with eye issues since that time. The caller 

reports that her eyes are red 

and tearing constantly. She first went to her PMD 

who prescribed antibiotic eye drops. Those drops 

did not work and she went to an ophthalmologist 

who prescribed prednisone for her eyes. That did 

not work and she has seen an allergist who 

prescribed eye drops which have also not resolved 

her symptoms.  

020087 - 

00001 6/1/2008 IL 

071995-

00032 

ROUNDUP WEED 

& GRASS KILLER 

READY-TO-USE 103601 MODERATE 

020089 - 

00001 8/22/2008 MO 

071995-

00007-

059144 

ELIMINATOR W & 

G KILLER SUPER 

CONCENTRATE 103601 MODERATE 

Caller states her yard was sprayed with diluted 

Eliminator Super Concentrate on Friday morning. 

Later that day, her child was playing out in yard 

and could have accessed the area sprayed but it is 

not confirmed. The child became delusional and 
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hallucinated 30 minutes after playing outside. She 

was evaluated in the emergency department where 

a CT scan was done. Drug screens were all 

negative. 

020090 - 

00001 7/1/2008 OK 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states the rock area around her flowerbeds 

was sprayed with Roundup by lawn workers about 

1.5 months ago. About an hour after spraying she 

walked on the rocks to access her hose while 

wearing socks and tennis shoes. When she turned 

on the hose, her feet got wet from the water. 

Worked in the yard for about an hour and then 

showered with soap and water. About 2 days later 

her foot broke out into a rash. The urgent care told 

her it was a topic dermatitis or eczema and a 

steroid cream was prescribed and used. She 

followed up with her PMD who referred her to the 

dermatologist because her symptoms were 

worsening. The dermatologist scraped the area and 

diagnosed her with a fungus infection. 

020091 - 

00001 7/1/2008 MO 

000524-

00475 

GLY-41 

HERBICIDE 103601 MODERATE 

Caller states that about a month ago he had his 

arms emerged into a sprayer tank with the diluted 

Gly-41 product to unclog the sprayer. He did wash 

up immediately after the exposure but he began to 

have diarrhea soon after the exposure and he is still 

having it (symptoms persisting one month). 

020092 - 

00001 8/1/2008 MO 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Woman calling that was spraying unknown 

formulation of Roundup Herbicide Concentrate 

when the sprayer cap came off and sprayed her in 

the face and eyes. She took a shower and rinsed her 

eyes for about 30 minutes as they were stinging 

and burning. She is still having a burning sensation 

and hazy vision at the time of the call. The eye is 

not tearing. The next morning, the woman states 

she had rinsed her eye with well water for 

approximately one hour last evening just to be 

sure it was adequately rinsed. This morning she 

notes a foreign body sensation. The woman states 

she also got some of the product in her mouth 

yesterday which resulted in a bitter taste that has 

now gone away. On follow up, the woman states 

her MD discovered a small scratch on her cornea 
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and was given eye medications. 

020111 - 

00245 8/1/2008 MI 

071995-

00027-

000239 

BASIC SOLUTIONS 

WEED AND 

GRASS KILLER 103601 MODERATE 

A 48 year old female reports that her landlord 

applied product in yard 3 wks ago. Caller walked 

barefoot in the yard 2. 5 wks after the product had 

been applied. That night, caller felt exhausted, 

developed a migraine headache, itchy eyes, palms 

and feet were red and itchy (BSA 6%). She 

developed hives and bleeding with development of 

scabs on her eyelids. She continued to have 

insomnia for the past 4 nights. Caller's symptoms 

have nearly subsided by scrubbing her skin daily 

with soap and water. She did not seek medical 

treatment by a physician. 

020180 - 

00018 4/25/2008 

GARDEN 

GROVE, CA 

000524-

00445 

ROUNDUP 

READY-TO-USE 

HERBICIDE 

(UNSPECIFIED) 103601 MAJOR 

A fifty-five (55) year old male allegedly 

deliberately ingested approximately I 00 milliliters 

of "Roundup Ready To Use" herbicide, and an 

unknown amount of acetaminophen with the intent 

to commit suicide. 

020180 - 

00023 5/16/2008 FONTANA, CA 

000524-

00445 ROUNDUP 103601 MODERATE 

A twenty-three (23) year old male allegedly was 

exposed to a "Roundup" product when a sudden 

gust of wind blew the pesticide onto him, causing 

skin exposure and inhalation. He was applying it to 

residential landscape plants on a property in 

Fontana as part of his father's company's 

maintenance gardener service. He soon 

experienced symptoms of dizziness, shivering, 

weakness, flushing, diarrhea, and later became 

feverish. The victim drove himself to Pomona 

Valley Medical Center that evening since it was 

closer to his home and he was admitted overnight. 

020222 - 

00001 8/1/2008 IA 

000524-

00536 

ROUNDUP 

POWERMAX 103601 MODERATE 

Caller states, about a month ago he was wearing 

rubber gloves when he had gotten Roundup 

Powermax Concentrate poured inside of the glove. 

The caller states that the concentrate sat in contact 

with his skin for 2-3 minutes. He did wash the skin 

off very well at that time. Over the past three 

weeks, the caller has developed arthritis-like 

symptoms of his hands. 

020223 - 

00001 7/1/2008 GA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

A 78 year old female sprayed a lot of Roundup 

Herbicide, unknown dilution or whether or not it 

was a ready to use product. She may have inhaled a 
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lot of it.  The woman had a sore throat around the 

time of using the product and now has a chronic 

cough. 

020322 - 

00001 10/1/2008 IN 

071995-

00032 

ROUNDUP WEED 

& GRASS KILLER 

READY-TO-USE 103601 MODERATE 

Caller states an eight year old child got some 

Roundup Ready to Use spritzed into his right eye. 

They have rinsed his eye for about five minutes. 

The caller is asking if they should they go to the 

ED. On follow up, the child had been taken to the 

ED and was diagnosed with a small corneal 

abrasion per fluorescein stain. The evaluating 

physician stated the abrasion was not related to the 

Roundup. 

020324 - 

00001 9/1/2008 MO 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

A caller sprayed her rose bushes for bugs with 

malathion. She thinks maybe the wind blew some 

of the spray back onto her skin. Two weeks later, 

she went to her PMD with the symptom of a rash 

on her chin. She has returned to her physician three 

times and has taken three different pills for her 

symptoms. She called the malathion people, who 

thought maybe the symptoms may have been 

caused by Roundup and was given this number to 

inquire. The caller had used a sprayer that at some 

time in the past might have held a Roundup 

product and then had been rinsed prior to use with 

malathion. She doesn't really think her symptoms 

are related to the Roundup. The rash had gone 

away, but at the time of the call on 1 0/15/08 the 

symptoms have reappeared. 

020326 - 

00001 8/1/2008 CA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states approximately 2 months ago he was 

using a backpack sprayer at work with an unknown 

formulation of Roundup Herbicide. It leaked all 

over his back. He didn't notice that it had leaked 

and kept working all day long using the backpack 

sprayer. He did not wash until that evening. He 

used the backpack sprayer on two more occasions. 

That day his skin became very hot, a rash 

developed which comes and goes and itches. 

Sometimes, his body is numb. 

020546 - 

00001 8/1/2008 MO 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller's son complained to her last month that he 

had been feeling ill for some time. Son mentioned 

that he sprayed some Roundup on plants in his 
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backyard 4 months ago. Caller does not know the 

type of Roundup that was sprayed or the type of 

exposure that her son had. Son complained of 

blurred vision and gastrointestinal problems, 

sleeping a lot, urinating a lot and blood in stools. 

He saw a PMD to have medical tests for diabetes 

which was negative. 

020550 - 

00001 1/1/2009 FL 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Wife calls to say her husband used Roundup to kill 

weeds and Triazicide to kill ants about 15 minutes 

ago. He came inside to eat dinner and 

approximately 5 to 7 minutes later he had 

symptoms of his peripheral vision becoming dark; 

telling his wife he could not see. The wife has 

rinsed his eye and is wondering if either product 

caused his symptoms. He may have gotten 

symptoms from the mist of the product but he has 

no recollection of the product in his eyes. No direct 

spray to the eye. 

020586 - 

00001 1/1/2009 FL 

071995-

00032 

ROUNDUP WEED 

& GRASS KILLER 

READY-TO-USE 103601 MODERATE 

An adult male used the Roundup product about 3 to 

4 weeks ago. He got it on his hands and has been 

battling a rash and cracking of skin on the hands. 

He has been using a product called Lac Hydril 

cream on his hands without much help. He saw his 

physician 2 days ago and was prescribed clobetasol 

cream. On follow up, 4 days later, the rash was 

improving but seemed to worsen at times. The man 

had been using Vaseline on his hands along with 

the clobetasol cream and wearing rubber gloves 

which seemed to make his symptoms worse. On 

subsequent follow up, a female family member 

reports that the man's hands continue to improve 

greatly. The rash is almost gone. He has been using 

the clobetasol cream and keeping his hands open to 

air. 

020588 - 

00001 5/1/2008 LA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

An adult male was exposed numerous times 

spraying fence lines last spring and summer. The 

man is a part-time farmer and was using a 

backpack sprayer. The man states he planted corn 

and then after planting went through the field and 

fence line with Roundup ready corn. Caller states 

he has also used a termite control product. The man 
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has been to 8 different physicians to resolve a skin 

issue. The man states the rash has involved his 

entire body. The rash moves 

around, one day it is on his torso and then 2 weeks 

later it goes to another area. He states his skin welts 

after scratching. He states he has had constant pain, 

itching and burning for the past 8 to 10 months. 

The caller has taken many medications and used 

topical products with no help.  

020638 - 

00001 3/1/2009 CA 

000524-

00343 AQUAMASTER 103601 MODERATE 

Caller was riding his bike up and down a hill. The 

parks service was spraying Aqua Master on the 

side of the road with a tractor to the right of him. 

He felt a mist on his face, which tingled a bit. He 

also thought maybe his face felt numb temporarily. 

This has subsided. He also got a terrible taste in his 

mouth. The taste persists despite this happening 

about 3 hours ago. About 20 minutes after the 

exposure, he noticed, tremors in his right hand, 

which have subsided.  

020639 - 

00001 3/1/2009 TX 

071995-

00025 

ROUNDUP WEED 

& GRASS KILLER 

SUPER 

CONCENTRATE 103601 MODERATE 

Caller used Roundup about 5.5 hours prior to 

calling. She first used a brush to apply before 

diluting and got some on her hands. She then used 

the sprayer and got some more on her hands. She 

did wash off after using the product. The caller also 

took a vicodin for shoulder pain, which she has 

taken before, at about the same time as the use of 

the Roundup. Woman is calling now because she 

felt faint earlier. She now has vision changes and is 

jittery. No dermal symptoms.  

020725 - 

00031 12/2/2008 CA 

 

HONCHO 103601 MODERATE 

A 47 (forty-seven) year old male, was exposed to a 

herbicide and an insecticide (U.S. EPA registration 

numbers unknown) while he was applying them. 

He experienced weakness, dizziness, and trouble 

swallowing and was admitted to the hospital. He 

was later released two days later. He had been 

applying and handling pesticides for the last four 

years without proper pesticide training. In addition, 

he was not provided with the correct and/or 

appropriate personal protective equipment at the 

time of the pesticide exposure.  

020770 - 3/25/2009 LAKEPORT, CA 071995- ROUNDUP WEED 103601 MODERATE An adult female had post application exposure to 
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00001 00025 & GRASS KILLER 

SUPER 

CONCENTRATE 

the product (applied by gardeners). She 

experienced rash, cough and brown spots on her 

skin. She was in bed for three days detoxing with 

pectin and sulfur glutathione nasal wash. 

020795 - 

00001 4/1/2009 NC 

071995-

00023 

ROUNDUP WEED 

& GRASS KILLER1 

READY-TO-USE 103601 MODERATE 

An adult male mixed product with water and used a 

pressurized sprayer that malfunctioned, sprayed 

him in the face, and got the product in his eyes. He 

then splashed water into his eyes. Several hours 

later he was still having redness, slight periorbital 

edema, and discomfort to the eye. He didn't irrigate 

more than a of couple minutes. He had irrigated his 

eyes but for a short amount of time but 3.5 hours 

later he was still complaining of irritation, tearing 

and some crusting of drainage.  The ED MD just 

looked at his eye visually, no instruments were 

used. The MD said there was a burn and an 

infection in both eyes. Antibiotic drops were 

prescribed.  

020796 - 

00001 4/13/2009 NV 

071995-

00032 

ROUNDUP WEED 

& GRASS KILLER 

READY-TO-USE 103601 MODERATE 

Caller states he used Roundup Ready to Use about 

30 minutes ago, when the wind blew some mist 

back into his face and he accidently inhaled some. 

Caller states he is having nausea, difficulty 

breathing, feels short of breath, no vomiting. Caller 

states he does have a history of COPD. On follow 

up, the man states he is still having difficulty 

breathing and stated he had a seizure. Man states 

he has a history of a seizure disorder.  On follow 

up with the ED after several unsuccessful attempts 

earlier, the RN states the man had a low dilantin 

level. He did not have any respiratory symptoms 

and did not require any breathing treatments. The 

RN states the man is in the ED frequently and was 

discharged to home several hours ago. 

020800 - 

00001 4/5/2009 VA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

A 30 year old adult male suicide attempt (ingested 

approximately 3oz). 

020802 - 

00001 4/16/2009 CA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states he used Roundup Concentrate 

extensively on his property about 2 weeks ago. He 

mixed it according to the package directions. The 

man states it had sprinkled rain at least once since 

he had applied the Roundup. Yesterday, he was 

digging fence posts in a gravel-like bed where he 
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had previously sprayed the Roundup. It was very 

windy. The man was wearing boots, gloves, long 

sleeved shirt and long pants. He noticed his hands 

were itching and he went in and washed his hands. 

He states his feet began itching and then he went 

into 'shock.' The man's wife called an ambulance 

and he was taken to an ED. He was treated with 

Benadryl and other "anti allergy stuff' and given 

intravenous fluids. The man states the physician 

could find no reason for his symptoms. No bite or 

sting was noted. The man was discharged to home 

and now is asymptomatic. 

020803 - 

00001 4/16/2009 OR 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states she is a first responder from Oregon 

state calling about herself and her neighbor.  

Today, the street was sprayed with a combination 

of 3 herbicides, Glyphosate (Buccaneer), Milestone 

from Dow chemical and Spyder which contains 

'Sulfometuron methyl (applied from a helicopter).  

She is also concerned about her neighbor that takes 

Cyclobenzaprine, asking if the chemicals could be 

interacting with his medication. The caller states 

she has also been exposed to the same chemicals 

since she lives on the same street. She has a history 

of liver disease. The neighbor refuses to go MD or 

the hospital. The neighbor has a severe headache 

'left sided in occipital area with 'brain swelling', 

'mastoid swelling neck', and muscle spasms. Onset 

of symptoms was 2-3 days ago, sometimes he tells 

her 2-3 weeks ago. The caller states she has had 

muscle tremors, hot and cold flashes, chills, 

occipital headache, mastoid swelling, and headache 

since last week. She states her heart was irregular a 

couple of days ago. 

020813 - 

00177 4/17/2009 

LITTLE SILVER, 

NJ 

071995-

00008-

000239 

TOTAL KILL 

WEED & GRASS 

KILLER READY-

TO-USE 103601 MODERATE 

A 4 year old male sprayed the product. It was 

unclear if the child had any exposure to the 

product. The next day, the child woke up with 

swollen eyes. He went to MD and was prescribed a 

steroidal ointment. Two days later he was greatly 

improved. 

020875 - 

00002 5/1/2009 NC 

071995-

00032 

ROUNDUP WEED 

& GRASS KILLER 103601 MODERATE 

Caller states 8 year old walked in front of a spray 

of Roundup Ready to Use Weed and Grass Killer 
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READY-TO-USE 2% about 24 hours ago. He was instructed to go 

inside and wash it off but evidently did not because 

he developed rash and itching later. Mother called 

back several hours later to report that the child 

developed hives on his legs, abdomen, back and 

upper arms. He was also started on a new 

medication last week which he stopped due to a 

stomach virus but restarted today. 

 The child was evaluated by his pediatrician who 

administered an antihistamine injection. The MD 

thought the symptoms may be related to a post 

viral reaction. Child to follow up with his 

pediatrician. 

020875 - 

00003 5/1/2009 NJ 

071995-

00032 

ROUNDUP WEED 

& GRASS KILLER 

READY-TO-USE 103601 MODERATE 

Caller states that she was using Roundup Ready to 

Use yesterday and got some of the foam on the 

back of her hand. She did not think much about it 

and just wiped off the Roundup instead of washing 

it off. She reports within a few hours of the 

exposure, she began to feel tremendously dizzy. 

She is able to monitor her blood pressure and it 

was 225/101 mmhg. 

020875 - 

00005 5/1/2009 MO 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Ophthalmologist calling about a woman that got an 

unknown formulation of a Roundup concentrate in 

her eye yesterday. Unknown if immediate first aid 

provided or not. The eye was diagnosed as having 

an acid burn with minor corneal staining. Artificial 

tears recommended. The woman was discharged to 

home. 

020875 - 

00006 5/1/2009 NY 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Son calling from the ED with his father being 

evaluated for sudden onset of short term memory 

loss and sharp pain in his head. He sprayed 

Roundup this morning and then at 4 pm, he was 

talking with a neighbor and all of a sudden didn't 

remember anything and had a sharp pain in his 

head. He sprayed the product normally, with no 

significant exposure.  They are currently in an ED, 

waiting for the MD to evaluate him. 

020988 - 

00001 7/12/2009 KS 

004787-

00023 

GLYFOS X-TRA 

HERBICIDE 103601 MODERATE 

Caller's husband had been spraying diluted Glyfos 

X-TRA Herbicide and started to develop flu-like 

symptoms, fever and chills the next day. Patient 

sought medical care and was prescribed 
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azithromycin and propoxyphene. According to 

patient, the medications were not working. 

020997 - 

00031 6/6/2009 AR 

000239-

02637 

GROUNDCLEAR 

VEGETATION 

KILLER 

CONCENTRATE 103601 MODERATE 

A 55 year old male sprayed the diluted product 

along the driveway and fence. He was wearing 

shorts.  Two days later he developed knee to ankle 

petechia rash with edema and cellulitis developing. 

CNP thinks it is a combination product and sun 

exposure. He was given Prednisone and 2 

Decadron injections. He went back to MD because 

he developed fever/chills/rash/bumps that are now 

itchy and raised.  He was treated with Benadryl and 

an inhaler for a previous condition. He was also 

prescribed lincocin. 

021052 - 

00001 6/1/2009 MO 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states, a few days ago, she became very 

lethargic and felt like she couldn't get enough 

oxygen. Her cat also had been sick recently. The 

caller states she had gone to run an errand and 

noticed some blue stuff on the ground near where 

she lives. She called the state department and was 

told that the product was Roundup. 

021060 - 

00001 6/1/2009 MS 

071995-

00017 

ROUNDUP 

CONCENTRATE 

WEED & GRASS 

KILLER 1 103601 MODERATE 

Caller states he sprayed over 1 gallon of Roundup. 

It is questionable whether his shirt was damp from 

the overspray. Caller states it was hot outside. He 

states there was some overspray on his feet. While 

spraying, caller states he had a burning spot on his 

neck which stopped burning when he washed it off. 

He took a shower 3-4 hours after application. The 

next day, he woke up itching, a rash on his hands, 

arms and feet (not like poison ivy) and welts all 

over him. He had a boiled lobster look. He took 

Benadryl 25 mg which resolved the symptoms.  

021064 - 

00001 6/28/2009 OH 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states her 36 year old son had a seizure at 

church on Sunday 6-28-09. The day before, on 

Saturday, he sprayed Roundup using a backpack 

sprayer. It was a windy day. Unknown if any mist 

blew onto his skin. 

021065 - 

00001 1/1/2009 FL 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states, for the past year he has had atypical 

seizure disorder. He is wondering if it could be 

caused by his exposure to Roundup Weed and 

Grass Killer. He typically used a 41% glyphosate 

formulation and diluted it according to directions. 
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He doesn't recall a specific exposure to the 

chemical. He states he is just trying to rule out 

causes for his seizures. 

021191 - 

00021 8/4/2009 IL 

000239-

02637 

GROUNDCLEAR 

TRIOX TOTAL 

VEGETATION 

KILLER 1 103601 MODERATE 

An adult male used the product. While he was 

spraying the hose on his sprayer broke and it 

sprayed all over his skin. He stated he did 

wash initially, but now has an infection in his 

mouth.  He has seen a dentist and is being treated.  

The dentist is not sure of cause of infection. 

021244 - 

00001 6/1/2009 OH 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller used a Roundup Weed and Grass Killer Pull 

and Spray product at least 2 months ago. He was 

spraying around plants. He thought he was 

sweating, but apparently the sprayer was leaking 

onto his hand. He did not realize this until after he 

was done spraying. Since then, he has gotten huge 

blisters on his hands. He says they are as large as a 

thumb. He says they're so deep that you can see the 

muscle. He has been to the doctor and the doctor 

gave him 2 pills to take, but the pills didn't help. 

The doctor didn't tell him what was wrong with his 

hands. 

021245 - 

00001 8/1/2009 MA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller reports, a neighbor sprayed Roundup 

unknown concentration diluted 3 ounces to 1 

gallon of water, on poison ivy outside the front of 

her home, approximately 5 yards away. Her 

windows were open. Within an hour she reports 

becoming dizzy, experienced a headache 

unrelieved by ibuprofen, a little relief with aspirin, 

nausea, shakiness and trembling. Symptoms are 

better if she lies flat. "Something wrong with her 

head and spinal cord". She was finally better and 

then her neighbor sprayed again 6 days later, and 

the symptoms have started all over again. She feels 

fine when she is lying down but the symptoms 

return when she gets up. She denies mishaps or any 

direct contact with the product. 

021247 - 

00001 8/1/2009 NC 

071995-

00032 

ROUNDUP WEED 

AND GRASS 

KILLER READY 

TO USE 103601 MODERATE 

Caller states that she had been spraying Roundup 

Ready to Use yesterday and had left the bottle sit 

on the front porch. At some point, she found her 2 

year old grandson with the bottle and he had been 

spraying the Roundup. He was spitting out acting 
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like there was a bad taste in his mouth at that time. 

Caller was not concerned at the time but the child 

woke up with symptom of shaking badly last night 

at 0300. He is currently sleeping now and has an 

appointment with his PMD this afternoon. 

021250 - 

00001 8/1/2009 DE 

071995-

00023 

ROUNDUP WEED 

& GRASS KILLER 

1 READY TO USE 103601 MAJOR 

Caller states his 88 year old mother is in the 

hospital with kidney problems. The son is calling 

to see if Roundup could be a factor in her illness. 

He states that in the last 6 months, his mom has 

used 4 containers of the Roundup Weed and Grass 

Killer Ready to Use. No actual ingestion, nor 

dermal exposure. The son is concerned that she 

may have inhaled some. 

021251 - 

00001 8/1/2009 MS 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states sometime yesterday, his 5 year old son 

must have gotten near some Roundup. No further 

history of any actual exposure available. Child may 

also have gotten some trash and dirt in his eye this 

morning while playing outside. This morning, the 

child's eye was swollen and painful so he couldn't 

open it. Dad took to him to the emergency 

department and they diagnosed a big scratch on 

one eye and prescribed hydrocortisone drops. Now 

this evening, the child's other eye is painful and 

swollen. Dad has given an over the counter 

analgesic and put the child to bed. 

021252 - 

00001 8/1/2009 SC 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states her spouse was sick with a high fever, 

dehydration and confusion last week. He is better 

now. He had good care by the doctor. She states he 

uses Roundup a lot but is unaware of any specific 

exposure.  

021254 - 

00001 7/1/2009 VA 

071995-

00008 

ROUNDUP READY 

TO USE WEED 

AND GRASS 

KILLER 103601 MODERATE 

Caller used Roundup in high weeds for 2 days. 

About two weeks later, he developed a bumpy, 

itchy rash all over his legs and arms. 

Approximately a month later, the rash is on his 

back. No mishaps with the product. He does not 

recall becoming wet with the product. He has seen 

a dermatologist for treatment and has had biopsies 

done. He has been taken off all his medications 

except his antihypertensive. 

021256 - 

00001 7/1/2009 OH 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller believes her neighbor upstairs is using 

Roundup and Miracle Gro.  She states she was 
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outside while the neighbor was spraying the other 

day but denies 

dermal contact. She is suffering from hoarseness, 

dizziness, light headedness and skin burning 

sensation. 

021397 - 

00001 9/1/2009 CA 

071995-

00023 

ROUNDUP WEED 

AND GRASS 

KILLER 1 READY 

TO USE 103601 MODERATE 

Spouse got Roundup Weed and Grass Killer Ready 

to Use on his skin. He had on shorts and flip flops. 

He denies mishaps or spills but was walking thru 

the weeded area he had treated.  No recall of being 

wet with the product. He suspects he showered the 

next day. A few days later, he developed a biting 

sensation on his ankles and feet. At first, he 

attributed the symptom to insect bites, and started 

wearing soaks and used mosquito spray. The 

symptoms worsened and he developed tiny bumps 

and tiny fluid filled blisters that looked like herpes 

on the back of his hands. The symptoms then 

progressed to the dorsum of feet. About 6-7 weeks 

later, the rash is generalized all over his arms, legs, 

trunk, buttocks and hands with itchy, weeping 

blisters and bumps. He saw a dermatologist, who 

was not sure what it was. The caller mentioned 

Roundup and she told him that was likely the 

cause. He has a prescription for a steroid dose pack 

but had not used it. He is using topical steroids. 

021398 - 

00001 9/1/2009 WA 

071995-

00025 

ROUNDUP WEED 

& GRASS KILLER 

SUPER 

CONCENTRATE 103601 MAJOR 

Call from an emergency crew on scene where an 

84 year old male drank Roundup Weed and Grass 

Killer Super Concentrate approximately 20 minutes 

prior. His wife found him in the garage when he 

told her he had intentionally drunk from the 35 

ounce container which is now almost one third 

gone. They estimate 6 

ounces ingested; 

021401 - 

00001 10/1/2009 TN 

071995-

00032 

ROUNDUP WEED 

AND GRASS 

KILLER READY 

TO USE 103601 MODERATE 

Caller states that a month or so ago, he was turning 

the selector nozzle on Roundup Ready to Use when 

a small amount of the foam got on the corner of his 

eye. The eyelid, only, was exposed. He 

remembered thinking that he should wash that off 

when he was done but he may or may not have 

rinsed it. About a day later, he began to have a 

minor itch at the exposed site and peeling skin 
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from that area. Both symptoms persist to today. He 

has applied hydrocortisone cream to the area 

maybe once or twice. 

021466 - 

00001 11/1/2009 ND 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller stated he used a concentrate Roundup Weed 

Killer for farming, trying to kill trees. He is unsure 

how it was diluted. He had a typical overspray 

exposure, and showered at the end of the day. Two 

days later, he got out of bed and fell. He was seen 

in the emergency department and was diagnosed as 

having Guillain-Barre. He went to the Mayo Clinic, 

2 months ago, and was told his symptoms are 

consistent with Guillain-Barre. He is still having 

muscle weakness in his legs. 

021610 - 

00001 1/23/2010 HI 

000524-

00475 ROUNDUP PRO 103601 DEATH 

49 yr. old Hawaiian man intentionally ingested 

Roundup Pro, death. ER staff said there was 

nothing they could do 

021635 - 

00001 9/1/2009 NJ 

071995-

00025 

ROUNDUP WEED 

& GRASS KILLER 

SUPER 

CONCENTRATE 103601 MODERATE 

Caller states about 4 months ago some diluted 

Roundup Weed and Grass Killer Super 

Concentrate splashed on his leg when he was 

applying the product. He did not wash it off until 

later when he started having burning and stinging 

on his legs. He has been to two different 

dermatologists and his PMD over the past 4 

months and has been given three different creams 

that have not gotten rid of the burning sensation. 

The symptom is still present off and on. 

021635 - 

00002 11/1/2009 FL 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states she sprayed weeds with an unknown 

type of Roundup less than 2 months ago. She used 

one glove for pulling weeds that were sprayed with 

the Roundup and then folded her arms while 

talking to neighbors. She developed a rash on the 

upper arm area several days later and the rash has 

remained since then. She is under the care of a 

dermatologist who cannot say what the cause is. 

The area is red now. It started as a mosquito bite 

like nodule, hard boil, and dime size bumps under 

her skin. She never had any blistery rash. 

021817 - 

00001 3/23/2010 CA 

000524-

00445 

ROUNDUP 

HERBICIDE FROM 

MONSANTO 103601 MODERATE 

Caller states that about one month ago, her 

gardener applied an unknown formulation of 

Roundup from a golf course to her weeds outside. 

Her small dog was outside running in that area the 
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next day and developed small pinpoint lesions on 

its face which seemed to bother the dog by itching. 

After holding the dog, she too has developed 

pinpoint bumps with craters in them, which are 

extremely pruritic on her arms. She has seen a 

dermatologist and they have done biopsies which 

are pending. 

021819 - 

00001 3/6/2009 OH 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states, in the spring a year ago, she was 

using a Roundup product at work. Some went onto 

her pant leg and into her sock. Some went onto her 

ankle which she wiped off with a wet paper towel 

and soap soon afterwards. Since then she has had 

an intermittent rash on her ankle that gets dark 

when she scratches it. 

She has consulted her PMD. 

021898 - 

00001 4/9/2010 OH 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller used a Roundup product 2 weeks ago. She 

got some into her eye and it burned, so she flushed 

it for 1-2 minutes with water. Seven days ago, she 

noticed large floaters in her eye. She contacted her 

PMD, who told her to see an eye doctor 

immediately, but she didn't. Today, she has 

thousands of black spots that she 

sees. Caller states symptom came on suddenly. 

Eyes feel dry and hurt. 

021899 - 

00001 3/26/2010 OH 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states she used Roundup more than 1 month 

ago. She vaguely remembers a drip getting onto her 

hand or wrist area. She doesn't think she washed it 

off right away because it was such a minimal 

amount. For several weeks, she has had an area on 

the top of her wrist that is a patch of bumps that 

resembles poison ivy and weeps a yellowy 

discharge. It itches and appears to be gradually 

getter larger. It started out looking like 4-5 bug 

bites, but it has progressively gotten worse. She is 

going to MD next week. 

021900 - 

00001 4/15/2010 CO 

071995-

00023 

ROUNDUP WEED 

AND GRASS 

KILLER 1 READY 

TO USE 103601 MODERATE 

Ophthalmologist is seeing a 39 year old male with 

a complaint of pupil dilation in one eye only. In 

trying to determine the cause, the man reports 

using Roundup Weed and Grass Killer Ready to 

Use, four days ago. He is not aware of getting any 

in his eyes, but states it might have blown there. 
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No complaint of eye irritation or redness at the 

time of use. 

021902 - 

00001 3/24/2010 OH 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller notes that several weeks ago she was using 

Roundup concentrate (6 ounces to 1 gallon) 

dilution and then also mixed it (12 oz to 1 gallon). 

Some was sprayed on her hands and legs when her 

sprayer got clogged. She has been noticing muscle 

spasms to her hands, feet, and legs and urinary 

incontinence. 

021983 - 

00001 5/15/2010 MO 

042750-

00061-

072693 

CROP SURE 

GLYPHOSATE 

PLUS 103601 MODERATE 

An adult male indicates he was exposed to the 

product 2 weeks ago. He was sitting on an ATV 

seat saturated with diluted product. He reports he 

developed a severe rash all over my body. He saw 

a doctor and was placed on the oral antibiotic 

doxycycline. The caller also reports he had 

developed diarrhea for 

three days following the dermal exposure 

described. The caller is ASX at this point. 

021983 - 

00002 5/24/2010 IL 

042750-

00061-

072693 

CROP SMART 

GLYPHOSATE 41 

PLUS 103601 MODERATE 

An adult male states that product spilled on his leg 

one week ago. Two days ago his wife noticed some 

swelling in his lower legs. 

021990 - 

00001 5/9/2010 AZ 

071995-

00023 

ROUNDUP WEED 

AND GRASS 

KILLER 1 READY-

TO-USE 103601 MODERATE 

Caller states that he got Roundup Ready to Use 

(unknown formulation) on him this past January 

(approximately 4 months ago). It sprayed on him 

when he opened the container. Caller states he has 

had symptoms of numbness and swelling of tongue 

and lack of taste since the exposure. 

021991 - 

00001 5/14/2010 TX 

000524-

00454 

HONCHO PLUS 

HERBICIDE 103601 MODERATE 

Man works at a tractor supply store and has 

become sensitive to some chemicals he works with 

at the job. Last evening, he was mixing Honcho 

Plus around 6-6:30 pm, getting the concentrate on 

his hands while mixing. He did rinse with water 

promptly and later with soap and water. He did feel 

burning on his hands at the point of contact but no 

rash or redness noted after rinsing with water. 

Around 10 pm when his spouse saw him at home, 

he was disoriented and confused, she brought him 

to the local ER. 

021992 - 

00001 5/11/2010 MO 

071995-

00017 

ROUNDUP 

CONCENTRATE 

WEED AND 103601 MODERATE 

Man sprayed Roundup on his property today. No 

known exposure. Tonight he is having significant 

symptoms but refuses to be checked out at the ED. 
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GRASS KILLER 1 He has symptoms of dizziness, walking into walls, 

drowsiness, and ataxia. 

021993 - 

00001 5/5/2010 OH 

071995-

00023 

ROUNDUP WEED 

AND GRASS 

KILLER 1 READY-

TO-USE 103601 MODERATE 

Caller used a Roundup Ready to Use product, 2 

days ago in her yard. No mishaps during use. 

Yesterday, she was working in her yard in the area 

she had sprayed the day prior and noticed her hand 

was itching. Then the back of her neck, and legs 

broke out. She has generalized hives, swelling and 

itching. She is concerned she came in contact with 

the Roundup and worried that it is causing her 

symptoms. 

021994 - 

00001 5/28/2010 MO 

071995-

00023 

ROUNDUP WEED 

AND GRASS 

KILLER 1 READY-

TO-USE 103601 MODERATE 

Woman used Roundup Weed and Grass Killer 

Ready to Use 2 days ago, getting some on her 

hands and spilling some on her feet while pouring 

it from one container to another. The smell of the 

product makes her feel lightheaded. She did wash 

well but did not feel well later in the day, becoming 

nauseated and continued to be nauseated. She was 

at the dentist office yesterday. She had her BP 

checked at 83/58. Today, her fingertips are numb. 

She denies history of medical problems. She did 

not ingest any Roundup. 

022100 - 

00001 6/19/2010 HI 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Call from Hawaii at a hardware store where 2 days 

ago, a weed killer that was in a sprayer device was 

returned to the store. It was evidently sprayed on 

the arm of an employee at that time. She did not 

get to wash it off right away but rinsed a few 

minutes later. She states the customer told her it 

contained Roundup, but there was no way to verify 

what was in the container. The employee 

complains of a red, flushed look to her arm and leg 

(leg was not sprayed). She feels a funny tingling 

type sensation to the skin, and complains of chest 

pain and shortness of breath. 

022101 - 

00001 6/18/2010 OH 

071995-

00032 

ROUNDUP WEED 

AND GRASS 

KILLER - READY 

TO USE 103601 MODERATE 

Caller states, 2 days ago her friend sprayed 

Roundup Ready to Use on some very tall weeds. 

The day after spraying, she started to have trouble 

breathing and can hardly walk now, without 

becoming winded. The friend thinks that she may 

have breathed in some of the mist while spraying 

the Roundup. 
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022102 - 

00001 6/30/2010 NY 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MAJOR 

Call coming from Syracuse EMS and they are en 

route to a home where an adult male is unconscious 

and has been reportedly using Roundup all day. No 

other details are known, caller wants to know what 

type of herbicide is in the Roundup and if it would 

cause this type of symptom.  

022103 - 

00001 6/24/2010 MO 

000524-

00454 

BUCCANEER PLUS 

HERBICIDE 103601 MODERATE 

Caller states she was spraying with Buccaneer Plus 

about May 25th in her yard. It was diluted to label 

directions. She sprayed for about 3 hours then 

came in and took a shower. The day before she 

knew she had been around poison ivy and started 

itching. MD prescribed her Prednisone. Since then, 

she has seen MD about 4 times. She says her skin 

is swollen from head to toe for one week. Her skin 

appeared to be turning orange from a burn, the past 

4 days, with some skin peeling. MD asked her if 

she was exposed to herbicides and is treating her 

now with Bactrim to 'get poison out of her '.On 

follow up the nurse practitioner stated she did not 

feel the woman's symptoms were related to the 

Buccaneer Plus. 

022175 - 

00002 7/8/2010 ALTOONA, PA 

053883-

00059 

SURRENDER 

ERASER 

SYSTEMIC WEED 

& GRASS KILLER 103601 MODERATE 

A 17 year old male sprayed this product outdoors 

using a backpack sprayer for about 3 hrs. He was 

not wearing any PPE, just shorts and a t-shirt. 

Some of the product spilled down the back of his 

shirt. He showered that night as usual, but woke up 

the following morning with 'flu-like symptoms' as 

well as some muscle and joint pain. No fever or 

other symptoms.  Although he was "80% better," 

three days later he saw his MD.  No specific 

treatment was rendered at that time as he was 

getting better on his own. 

022192 - 

00002 7/28/2010 

 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states her husband was spraying Roundup 

concentrate. The wind was blowing while spraying. 

She found her husband lying on the grass. She got 

him inside and he took a shower. His nose is 

congested. 

022192 - 

00003 7/17/2010 MO 

071995-

00018 

ROUNDUP WEED 

AND GRASS 

KILLER 1-SUPER 

CONCENTRATE 103601 MODERATE 

Woman presents to the ER with a complaint of 

numbness to both legs and difficulty urinating. She 

is able to go only small amounts since Wednesday. 

The RN believes, on Wednesday, the woman was 
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using Roundup concentrate that she had diluted and 

got some on her feet. There are few details of the 

exposure. The woman denies using any other 

chemicals. 

022192 - 

00005 7/20/2010 CT 

071995-

00023 

ROUNDUP READY 

TO USE POISON 

IVY AND TOUGH 

BRUSH KILLER 3 103601 MODERATE 

Caller states he spilled some Roundup Ready to 

Use Poison Ivy and Tough Brush Killer 3 on his 

thumb about 30 minutes ago. At the time of 

exposure, he used hand sanitizer to rub it off. 

About 10 minutes later, he washed with water and 

soap for 5-10 minutes. He notes some redness on 

his skin just below his wrist but not on his thumb at 

the point of contact. He states he feels tingling of 

the hand and is dizzy.  On follow up, the man 

stated he was at the emergency room because he 

was short of breath and felt like he was going to 

pass out from being dizzy. He states his tongue 

went white and his mouth was dry. 

022192 - 

00007 7/1/2010 LA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller and her sister are elderly. They have an 

absentee landlord neighbor whose lot adjoins 

theirs. In the middle part of April, he sprayed the 

grass between their homes. They began having 

symptoms at that time. Symptoms experienced 

were, sore throat with "pus sacs" and red pimples 

down the throat, burning sensation in the skin and 

coming up out of the esophagus, abdominal 

cramping, vomiting, itching, hair loss and 

headaches. Their MD gave them a Z pack 

antibiotic, and eventually they were doing all right. 

On the 24th of May they saw the neighbor out 

spraying and then leaving. They felt stinging of 

their eyes and skin, respiratory irritation, dizziness 

at the time of spraying. They got another Z pack 

antibiotic from PMD afterwards. 

022193 - 

00002 1/1/2010 

KAUNAKAKAI, 

MOLOKAI, HI 

 

ROUNDUP 103601 C,MODERATE 

Roundup sprayed near female AA member: 

malaise, sinus discharge, Part vague: mentions 

death nearby after Roundup was used 

022193 - 

00003 11/1/2009 MOLOKAI, HI 

 

ROUNDUP 103601 DEATH 

Roundup sprayed near female AA member: 

malaise, sinus discharge, Part vague: mentions 

death nearby after Roundup was used 

022268 - 

00001 8/30/2010 VA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MAJOR 

Caller states her sister-in -law drank a pint of 

Roundup - unknown formulation yesterday. The 
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woman was out on pass from a psychiatric center 

and when she returned she was vomiting. 

022270 - 

00001 8/2/2010 IL 

071995-

00032 

ROUNDUP WEED 

AND GRASS 

KILLER-READY 

TO USE 103601 MODERATE 

Woman spraying the Roundup Ready to Use this 

afternoon and thinks that she got some on her hand 

and then rubbed it into her eye. Tonight, her eye is 

very irritated and is lachrymating. Woman has 

removed her contact lens.  On follow up the next 

morning, the woman went to her eye doctor early 

in the morning and was diagnosed with severe 

chemical burn to the cornea. The doctor prescribed 

antibiotics. It was noted that at the time of the 

exposure, the caller had no burning sensation or 

irritation. 

022271 - 

00001 8/31/2010 VA 

071995-

00032 

ROUNDUP WEED 

AND GRASS 

KILLER-READY 

TO USE 103601 MODERATE 

Caller states that his father was using Roundup 

Ready to Use yesterday and got some of the spray 

in his hair. He did shampoo his hair soon after the 

exposure. At some point he was reading a 

newspaper and has a habit of licking his finger to 

help turn the page. When he licked his finger he 

noted immediately the left side of his tongue went 

very numb. He woke up this morning with left 

sided facial drooping and his left eyelid is 

drooping. 

022272 - 

00014 7/22/2010 DE 

071995-

00008-

000239 

TOTAL KILL 

WEED & GRASS 

KILLER READY-

TO-USE 103601 MODERATE 

An adult female got some of this on her legs. Then 

2 days later she developed blisters on her leg. She 

thought it was just poison ivy. She used a steroid 

cream on her symptoms and the blisters went away. 

Then it turned into a big bubble so she went to MD 

and they gave Death oral steroids. She now has 

scars on her leg. She was calling to see if it might 

be related to the product. 

022395 - 

00001 9/17/2010 FL 

071995-

00025 

ROUNDUP WEED 

AND GRASS 

KILLER SUPER 

CONCENTRATE 103601 MODERATE 

An adult male had mixed a total of 15 gallons 

using Roundup Super Concentrate, dilution of 3 

ounces of concentrate per gallon of water to apply 

over 15 acres. He has a large container on the back 

of his pickup truck and he used a sprayer hose to 

spray the Roundup. There was an occasional wind 

shift and he got the product mist on his skin. He 

was spraying for approximately 6 hours. He had 

hives that started in the groin area. His feet began 

to itch and then he had welts all over. He was 
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treated with Benadryl and had an appointment with 

his MD the next day. 

022401 - 

00001 9/1/2010 LA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Wife calling after being prompted by nurse to 

question pesticide encephalopathy. Her husband 

used Roundup 4 days ago. The son brought the 

product over stating it is Roundup in a spray bottle. 

The caller does not have the label, ingredients or 

dilution available. Her husband eyes were swollen 

the day after use. His symptoms have progressively 

gotten worse. He started with a headache, now he 

is disoriented with hallucinations, left arm and leg 

numbness. The caller 

has taken her spouse to the hospital 3 times. All CT 

scans do not show sign of stroke. Her husband's PA 

just keeps sending them back to the hospital. The 

man does not take any maintenance medications. 

022453 - 

00001 10/6/2010 TN 

071995-

00032 

ROUNDUP WEED 

AND GRASS 

KILLER-READY 

TO USE 103601 MODERATE 

Caller states that his wife was helping him spray 

Roundup Ready to Use about 4 weeks ago. She 

was holding up a sheet of tin foil that they were 

using to shield plants that they did not want 

sprayed. No known exposure to the Roundup at 

that time. Three to four days later, she started with 

symptoms of a rash on her chest, which has spread 

to her face. They have gone to their PMD and since 

have been referred to a dermatologist. She is on 

Prednisone and various creams. Biopsy of the rash 

was done this week. 

022454 - 

00001 ######## FL 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Ace Hardware employee calling on behalf of a 

customer who got a mist of an unknown 

formulation of Roundup in his face about 20 

minutes ago. He has developed chest pressure. 

022504 - 

00001 11/8/2010 CA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Physician office calling about a man that has been 

using diluted Roundup every day for 3 months 

while wearing gloves but sometimes touches his 

face. His skin is red and swollen with blisters. 

022805 - 

00001 10/1/2010 OH 

071995-

00023 

ROUNDUP WEED 

AND GRASS 

KILLER 1 READY-

TO-USE 103601 MODERATE 

Woman calling in regards to an indirect exposure 

to a Roundup Weed and Grass Killer product. She 

had used the product indoors to treat and is now 

calling due to the eruption of red raised lesion to 

the back of her leg which occurred following 

exposure and had then spread to her neck, arms as 
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well as her waist. The caller stated that she has 

been in to see dermatology and was given steroid 

injections which essentially eradicated the 

condition with only an occasional outbreak. Now 

she is calling just in case the rash may be related. 

022938 - 

00002 4/14/2011 PR 

000524-

00475 ROUNDUP ULTRA 103601 MODERATE 

Caller is from Puerto Rico. Spanish translator 

conferenced on the line. The translator states the 

caller used Roundup Ultra 2 months ago. He got a 

spray of the diluted product on his forearm. Since 

that time, he has been nauseated and had a burning 

stomach. No oral ingestion. No rashes noted post 

exposure. No chest symptoms. He has seen a 

cardiologist. He would like to know what to take to 

fix these symptoms. MRPC discussed the product 

toxicity. The symptoms do not correlate with the 

expected response to the product. Advised to 

continue under the care of his PMD. MRPC is 

available to speak to the MD if desired. 

022938 - 

00004 4/15/2011 NE 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states his 14 year old gardener sprayed 

Roundup last week and broke out in hives from 

head to toe that evening. The teen had used it all 

last summer with no reaction. MRPC discussed the 

product toxicity. The symptom does not correlate 

with the expected response to the product. Advised 

to have the family or MD contact MRPC if further 

concerns. 

022938 - 

00005 4/15/2011 LA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Son calling, about his 70 year old father who 

accidently drank less than a mouthful of Roundup 

about a week ago. The father thinks he spit most of 

it out. The caller states that they are taking him to 

the hospital tonight because he is still having 

symptoms. The caller does not know what the 

specific product was. He knows that it was a 

diluted concentrate. The caller states his father's 

gums and the top of his mouth are sore and painful. 

His father has been seen once 

before today. The physician told him that he had 

'pus pockets' in his mouth. He also had areas of 

irritation in his mouth that were bleeding. His 

father is now complaining that his stomach is 

hurting. MRPC discussed the product toxicity. 
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Delayed onset abdominal pain is not an expected 

response to the product. Advised to observe for 

worsening of symptoms. On follow up, spoke with 

the daughter-in-law. The man is in the hospital. 

Running some tests. The MD thinks it may be 

some sort of chemical burn. PCC is available to 

provide information about the active ingredient or 

consult if the MD desires. No return calls received. 

022938 - 

00006 4/20/2011 TN 

071995-

00023 

ROUNDUP WEED 

AND GRASS 

KILLER 1 READY 

TO USE 103601 MODERATE 

Caller states that on 3/11/11, he was spraying a 

Roundup Ready to Use product. He felt liquid on 

his right thigh through his work jeans. He washed 

the area within 30 minutes. 5 days later he had 

chills, different muscle twitches. His twitches are 

mostly gone and his chills are resolved. Now he 

has a burning sensation at the site for less then a 

week. The caller is unable to find the ingredients 

on the label he had saved. MRPC discussed the 

product toxicity. The symptoms do not correspond 

with expected response to the product. Advised to 

follow up with PMD if his symptoms persist or 

worsen. 

022938 - 

00007 2/1/2011 CA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Mother of a 27 year old female notes that she 

believes her daughter's ex-husband may have been 

poisoning her with Roundup. The last contact with 

him would have been February and no contact with 

him since then. The woman states that they have 

been researching different things and she may have 

been poisoned by a concentrated type of product. 

Ate food twice prior to February that tasted 

strange. MD is involved and not sure of what was 

ingested or if it is a poisoning or medical problem. 

Also notes other products such as WD40 come up 

missing from the home. She complains of hives, 

mouth burning, stomach upset, poor PO intake, 

vomiting, diarrhea, and blue nails. 

022938 - 

00008 4/28/2011 GA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Dad calls about 11 year old daughter who lost 

some vision in one eye. She is currently in CT scan 

for evaluation of the eye now. Caller states about a 

week or 2 earlier, he had sprayed the ground with 

diluted Roundup. This past Monday night and 

today, his daughter had planted some flowers. She 
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may have rubbed her eye with her hand. He is 

asking if that could affect her vision. MRPC 

discussed the product toxicity. The symptoms do 

not correspond with expected response to the 

product. SPI concerned re: possible 

misinterpretation of symptoms and/or possible 

misidentification of product or mixed exposure. 

023018 - 

00001 5/21/2011 CA 

071995-

00023 

ROUNDUP WEED 

AND GRASS 

KILLER 1 READY 

TO USE 103601 MODERATE 

Caller states that she already had a pre-existing 

case of productive bronchitis. On this past 

Wednesday, when she sprayed about 3/4th of a 

gallon of Roundup Ready to Use formulation, her 

bronchitis turned into wheezing. She did a 

nebulization treatment that she had in her home. 

After doing a treatment with no improvement she 

involved her PMD and is now hospitalized. Her 

breathing status has gotten worse. 

023018 - 

00005 5/2/2011 GA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states his brother had been spraying 

Roundup outside earlier today and ' had a seizure' 

about an hour ago. No history of seizures before. 

No product known to be on skin or ingested. The 

man had diarrhea, a seizure and fell in the 

bathroom. 

023052 - 

00001 6/3/2011 TN 

000524-

00454 

HONCHO PLUS 

HERBICIDE 103601 MODERATE 

One month ago, the man was spraying an apple 

tree using a water mixture of Honcho Plus. He got 

some overspray on his head and was not wearing a 

hat that day. He has a raised itchy rash on his scalp. 

He saw his doctor today who recommended he cut 

his hair short and recommended a topical 

treatment. On follow up, 3 days later, the man 

states, he used hydrocortisone cream as directed. It 

has helped the itching but the raised bumps are still 

there. His doctor diagnosed them as seborrheic 

dermatitis and that he should cut his hair short for 

it to get better. The Honcho Plus probably did not 

cause this. 

023052 - 

00002 6/6/2011 HI 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller is concerned about her brother who uses 

Roundup and was just diagnosed with bone 

marrow cancer. Caller questions if benzene is in 

Roundup 

023052 - 

00005 6/22/2011 PA 

000524-

00454-

GLY-4 PLUS 

HERBICIDE 103601 MODERATE 

Caller states she was misted with water diluted Gly 

-4 Plus Roundup when she was on a tractor 
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072693 mowing a neighbor's lawn and man went by 

spraying at distance away, of a semi-tractor trailer. 

She could feel the mist on her body and can still 

see it on her sunglasses that she had on that day. 

She started to cough and her 

throat was burning. She stopped and went inside 

and rinsed out her mouth. She went to an ER that 

night because she could not stop coughing. She 

was told she was being treated for chemical burns 

to her throat and lungs. She was given nebulizer 

treatments, flovent, albuterol, diphenhydramine x 2 

Q 4 hours and steroids. Two days later, she got on 

the same mower and within 5 minutes the 

symptoms developed again and she was treated in 

the ER. About 5 weeks later, she is doing better but 

her throat is still sore. No known allergies or 

history of asthma. 

023052 - 

00006 6/23/2011 FL 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states her spouse was exposed to the spray 

of Roundup when the wind shifted during spraying 

about 1 year ago. No mask was worn.  He has had 

problems with his breathing and nose bleeds since 

then. The man bathed after the exposure. He had 

diluted the Roundup- 2 quarts in 25 gallons of 

water. Since that time he has had bronchitis. 15 

days later he had a nose bleed that bled 5-6 

times/day for over a week. The man has a long 

standing history of nose bleeds since 

childhood. The ENT MD performed a 

cauterization. He remained flat on his back for 

several weeks using nasal gel and antibiotics. 

About 6-7 wks ago, the man became ill and went to 

the MD and was given levaquin for treatment of 

pneumonia, although his lungs were clear. He got 

better, when the levaquin ran out, his symptoms 

got worse. He was given prednisone and cough 

syrup for bronchospasms. His lungs are clear per 

CXR. When the steroid was gone he got worse 

again. He is now seeing a pulmonary specialist and 

given more antibiotics and now has a fever. 

023177 - 

00001 7/18/2011 CA 

000524-

00475 ROUNDUP PRO 103601 MODERATE 

Caller states he was spraying for approximately 1 

week with diluted Roundup Pro. The wind was 
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blowing, but he did not feel he got any on him. He 

wore a mask while spraying. He went to the MD 

for an earache but there was no ear infection. 

Complaint of a headache and some ataxia. 

023183 - 

00001 7/2/2011 CO 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states 80 year old male who used Roundup 

yesterday was exposed dermally to the mist. The 

man did not wash the area with soap and water. 

The man is experiencing nausea, stomach cramps 

and chest pain. 

023208 - 

00001 7/27/2011 TX 

071995-

00023 

ROUNDUP WEED 

& GRASS KILLER 

1 READY TO USE 103601 MODERATE 

Caller states she used Roundup Weed and Grass 

Killer Ready to Use yesterday. The woman states it 

was very hot and she was sweating a lot. She used 

a handkerchief to wipe her face. Her eyes started to 

burn and continued after closing her eyes. She 

instilled natural tears. Today, she is having trouble 

seeing, particularly out of one part of her eye. On 

follow up, the woman states she went to the 

ophthalmologist, who says she has a scratch on 

each eye. She has a prescription for erythromycin 

drops, and one for Tobradex. Her vision was 

improved.  

023262 - 

00001 8/23/2011 NC 

071995-

00023 

ROUNDUP WEED 

AND GRASS 

KILLER 1 - READY 

TO USE 103601 MODERATE 

Caller states he used Roundup that 'kills poison ivy 

' one month ago on some weeds by his home. He 

states it has rained 3 times fairly hard since that 

application. Every time he gets out of his car and 

walks by this area, he states his nose and throat 

bums.  The man called back again for the phone 

number to the company to inquire how to remove 

the product from the air. The man called back later, 

stating he continues to have eye and throat burning 

in spite of having several hard rains in his area. He 

states that he can hardly breathe and just feels 

'sick'. Unable to name details other than he feels 

sick. The caller has not phoned his 

physician or the product line as recommended 

previously.  

023265 - 

00001 8/2/2011 IL 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states that an unknown formulation of 

Roundup was sprayed on a weeded area and a bush 

area in his apartment complex for 2 days in a row. 

The caller states when he steps outside the door 

he's affected. He has had no direct exposure to the 
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Roundup, but he walks by the sprayed areas. He 

states he cannot get the MSDS from the complex. 

No air conditioning in the apartment. The caller has 

a history of epilepsy and is a smoker. He states he 

has been having seizures everyday since the 

spraying. He is losing his appetite and has lost 6 

pounds since last Thursday. When he spits, blood 

comes out of his esophagus. The caller states when 

he does not go on the property, he is fine. 

023266 - 

00001 8/15/2011 MN 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller is calling on behalf of her father-in-law. He 

used Roundup on July 9th. Since then, he started 

experiencing tingling of his hands, arms, feet and 

lightheadedness. He keeps touching skin and 

saying it looks different. The caller cannot see a 

change in her father-in-law’s skin. The man has 

been evaluated for heavy metals and toxins. His 

doctor could not find anything wrong with him or 

no medical cause of these symptoms and advised 

the man to call the poison center. A CAT scan and 

MRI and artery testing revealed nothing. The man 

also seems lethargic and quiet when he used to be 

full of life. To the caller's knowledge, the man put 

concentrate in another bottle and added water. He 

sprayed it in cracks of the sidewalk, around the 

pool shed. The wind was blowing, so any exposure 

would have just been from overspray. He showered 

that day, but it could have been hours after 

spraying. 

023267 - 

00001 8/21/2011 MO 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

ER calling about 22 year old male that arrived by 

EMS and states he ingested 2 mouthfuls of an 

unknown formulation of Roundup that was in soda 

bottle where he is staying about 24 hours prior. 

Apparently, the man had no complaints until 

tonight. His tongue is white without ulcerations; 

the nurse says it looks like thrush on the tongue. 

His pupils were large, no history of vomiting or 

diarrhea. En route to ER, EMS reported the man to 

be posturing and foaming at the mouth. One liter of 

LR given IV. The man is talking nonstop "all over 

the place" at this time. The man was admitted to 

the HCF for seizure precautions and monitoring. 
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Labs were within normal limits. He had a 

complaint of his throat being sore and also reported 

that he did vomit twice but unknown when he 

actually vomited. The next day the man had no 

further complaints, stable vital signs, no GLC 

symptoms or seizure activity. 

023361 - 

00001 6/22/2011 WA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states that 3 months ago, a lawn care 

company sprayed an unknown Roundup product on 

his lawn. A day or a few days later, he worked in 

the yard on his knees. Later, he thought, he must 

have had the product soak up through his pants 

because he developed a blister on his knee. He 

called his PMD and dermatologist immediately, 

who were both booked up solid. He went to the 

pharmacy where they recommended 

hydrocortisone cream, which he has been using 

since that time. Symptoms of blistered swollen 

knee, extending to the waist is present. No itching 

is noted. 

023364 - 

00001 9/24/2011 AZ 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MAJOR 

man intentionally drank 150-350 ml concentrated 

Roundup Herbicide with vodka; he was found and 

taken to ER; hypotension requiring vasopressors 

which resulted in increased lactate leading to 

metabolic acidosis, evidence of renal impairment. 

Man showed signs of improvement by day 4 post 

exposure. 

023365 - 

00001 9/12/2010 CA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Man calling is 44 years old, with a history of a 

traumatic brain injury in 2006 which has resulted 

in balance and equilibrium issues. He has difficulty 

walking which has worsened over the last year 

with increasing muscle spasms to the point he can 

no longer walk. His symptoms are similar to those 

of MS. He recently learned that the marijuana he 

had smoked 8 to 12 months ago had been killed 

with Roundup.  

023531 - 

00001 6/14/2011 NM 

000524-

00517 RANGER PRO 103601 MODERATE 

Nurse practitioner calling from a PMD office 

where a 67 year old male is being seen for the third 

time in the recent past. He has been using Ranger 

Pro 8 to1 0 times between 3 to 5 months ago. The 

last time he used the product was about 3 months 

ago. He dilutes the product 5 ounces into 1 gallon. 
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He did get the diluted product on his ankle 5 

months ago. He was wearing shoes (not sandals) 

with no socks. He did not wash off until the next 

day with his normal morning shower. He had a 

stripe of redness on the top of his left foot and 

developed joint pain of his left ankle. Since that 

time he has had hives on his right forearm, a red 

raised rash of his axilla area. He has been on a 

medrol dose pack. 

023532 - 

00001 ######## CA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states his 82 year old dad was mixing one of 

the concentrate Roundup products with water 6 

months ago and spilled some on his finger but did 

not wash it off right away. Unknown if he spilled 

the concentrate or the dilution on his finger. 

Blisters appeared on the finger but the caller does 

not know the time frame of onset. Since then, he 

has had a burning pain in the finger. The skin is 

now completely normal. 

023577 - 

00001 8/6/2011 

NEW ORLEANS, 

LA 

042750-

00061 GLY STAR PLUS 103601 MINOR 

An adult male got the product in his eye. He 

experienced vision problems. He went to three 

MDs. He was not able to resolve his symptoms. 

023628 - 

00001 ######## 

BROKEN BOW, 

OK 

042750-

00060 

GLY STAR 

ORIGINAL 103601 MODERATE 

An adult male got the product in his eye. He 

experienced vision problems.  

023704 - 

00001 12/8/2011 CAPE CORAL, FL 

042750-

00061 GLY STAR PRO 103601 MINOR 

An adult male go the product on his hands. He did 

not rinse his skin right away. His skin became 

dried and cracked. 

023710 - 

00001 1/23/2011 WV 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Woman calls from West Virginia about her 

exposure to an unknown formulation of Roundup 

one year ago. She was sitting on Main Street on a 

windy day when she noticed a misting on her face 

and skin. At the same time, the railroad was 

applying Roundup to the weeded areas on their 

property. She came home and called the railroad 

office to see what they were using and was told 

'Roundup' but no particular formulation.  She feels 

she was 'heavily sprayed' but showered within 1-2 

hrs of the exposure when she got home. The only 

concern she offers is that her skin seems like it was 

'burned' in several places and has been peeling. 

023821 - 

00001 10/1/2011 MI 

000524-

00445 

ROUNDUP 

ORIGINAL 103601 MODERATE 

5 crew members were in a field in MI doing a 

survey project. The field was adjacent to a farm. A 
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contractor sprayed 2 fields next to workers with 

roundup. Workers had multiple symptoms. 

Headache, nausea, burning of eyes, nose, throat, 

metallic taste in mouth. Decontaminated within 1 

hour of exposure. Symptoms resolved 1.5 hours 

after decontamination. 

023906 - 

00001 3/31/2012 IN 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states he was spraying an unknown 

formulation of Roundup that was diluted to a 

stronger strength than what is instructed. The 

sprayer hose came off and sprayed the product in 

his mouth, face and eyes an hour ago. He showered 

and flushed his eyes for 30 minutes. He has rinsed 

his eyes every 15 minutes since then. His eyes are 

burning. He drank 2 glasses of chocolate milk. He 

is calling now because he is dizzy and feels his 

speech is slurred. Adequate dermal, PO and 

ocular irrigation were performed. 

024028 - 

00001 4/21/2012 MO 

071995-

00023 

ROUNDUP WEED 

& GRASS KILLER 

1 READY TO USE 103601 MAJOR 

Caller notes that on Monday his wife was out 

spraying with some type of Roundup Ready To 

Use. It spilled and made the back of her shirt wet. 

On Friday, they found out that she experienced a 

miscarriage. The caller is asking if this was related 

to her exposure on Monday. 

024028 - 

00002 4/20/2012 MO 

071995-

00023 

ROUNDUP WEED 

& GRASS KILLER 

1 READY TO USE 103601 MODERATE 

Caller states this past Tuesday afternoon, his wife 

began to have involuntary movements of her left 

arm and leg, which now looks as if it is moving to 

her right side, and her speech and thought process 

were altered. The caller phoned her PMD who 

referred her into an ED and she was admitted to the 

hospital. She has had a stroke work up, CT scan 

and MRI. The caller is inquiring about the use of 

Roundup. 

024172 - 

00001 5/18/2012 OK 

071995-

00016 

ROUNDUP SURE 

SHOT FOAM 103601 MODERATE 

Caller states she used a whole container of 

Roundup Sure Shot Foam last evening on the 

weeds when some came back on her. She did not 

think much of it and did not take a shower until 

later that night. She has used Roundup in the past 

without any problems. The caller is covered with 

hives from her waist to her knees. No trouble 

swallowing and no swelling. MRPC discussed the 

product toxicity. Possible allergic reaction to an 
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ingredient if the woman is hypersensitive. The 

woman is planning on going to the ER for 

treatment. She does not have any Benadryl at 

home. On follow up, the woman was taking 

Benadryl and applied Caladryl. The woman is 

feeling better and her symptoms are improving. 

Woman states it was a windy day and she may 

have inhaled some of the mist. 

024172 - 

00003 5/17/2012 MD 

071995-

00032 

ROUNDUP READY 

TO USE POISON 

IVY AND TOUGH 

BRUSH KILLER 2 103601 MODERATE 

Man calling to rule out all causes of his symptoms 

of shortness of breath and nausea that he has 

experienced for the past 1 week. He has been to the 

ER and the symptoms are non cardiac related. Last 

week, he used an old bottle of Roundup Poison Ivy 

and Brush Killer RTU formula. The bottle was in 

the garage for a few years. The sprayer leaked and 

got on his hands and arms for 5 minutes only. He 

washed off promptly. MRPC discussed the product 

toxicity. The symptoms do not correlate with the 

expected response to the product. 

024172 - 

00007 5/16/2012 ID 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Ophthalmologist calling with vague details. He is 

seeing an adult male, who got Roundup splashed 

into an eye a couple of days ago. Unsure of the 

exact Roundup product or if a concentrate or 

diluted formulation. He is unsure if there was even 

an ocular exposure to Roundup. No irrigation done 

by the man at the time of the exposure. His eyelid 

is very swollen and part of his cornea has come off. 

MRPC discussed the product toxicity. The 

symptom does not correspond with the expected 

response to the product. Caller declined to have the 

product information faxed to him or to give 

information on the person that was exposed. 

024172 - 

00008 5/21/2012 IA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states that her husband had been spraying an 

unknown formulation of diluted professional 

Roundup on the farm this past Thursday. He got 

some on his hands and did not wash if off for about 

5 minutes. On Thursday evening into Friday 

morning he began to have tightness of his chest and 

he broke out into hives. He went to the ED and had 

a cardiac work up which was negative. He took 

Benadryl for the hives and they dissipated. Today 
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he started with the hives again and in addition he is 

having swelling of his hands and feet. MRPC 

discussed the product toxicity. The symptoms do 

not correspond with the expected response to the 

product. Advised to stay under medical care of 

MD. 

024172 - 

00009 5/30/2012 MO 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

RN calling from ER about a farmer, who had been 

spraying with an unknown formulation of Roundup 

for a couple of hours about 3.5 hours ago. 

Afterwards, he was talking to a friend, and started 

having slurred speech and according to his friend, 

he seemed to "zone out for a minute". RN states 

since arrival to the ER, the man has been awake 

and alert, oriented x 3, vital signs have been stable 

and within normal limits. No slurred speech noted. 

MRPC discussed the product toxicity. The 

symptoms are not consistent with the expected 

response to the product. The man was discharged 

to home within a few hours of arrival. 

024222 - 

00001 4/25/2012 PR 

000869-

00238 

GREEN LIGHT 

COM-PLEET 41% 

SYSTEMIC GRASS 

& WEED KILLER 2 103601 MODERATE 

A male used the product and experienced an all 

over body rash. He was seen by a medical facility 

and subsequently was treated the rash. The medical 

facility advised the rash would go away and the 

caller should have no lasting effects from the rash. 

Caller wanting to know if this is truthful 

information from the medical center. One week 

later he still had the rash. 

024294 - 

00004 6/5/2012 MO 

000524-

00454 

BUCCANEER PLUS 

HERBICIDE 103601 MODERATE 

Caller used Buccaneer Plus yesterday that he 

mixed in a 30 gallon sprayer to pull behind his 

lawnmower. He mixed 1/2 gallon of the solution in 

25 gallons of water. No mishaps, although may 

have been exposed to some of the overspray. He 

does not recall significant wetness of his skin or 

clothes from the Buccaneer. He also burned a 

citronella type candle in his home last night. He 

broke out in hives last night with mild itching. He 

took a Loratadine 10 mg tablet earlier today.  

024294 - 

00005 6/20/2012 TX 

000524-

00475 ROUNDUP PRO 103601 MODERATE 

Nurse calling from an occupational clinic about a 

44 year old male who had an exposure to diluted 

Roundup Pro 30 minutes ago. The man was getting 

ready to use his rig he had prepared 2 days prior for 
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spraying. It had Roundup Pro inside the tank 

diluted 34 oz to 55 gallons of water. He went to 

turn it on and the hose popped off and sprayed him 

in his face, eyes and chest area. He had safety 

goggles on. They have been rinsing his eyes for 15 

minutes. He is complaining of a skin burning 

sensation and throat irritation.  On follow up, the 

nurse states the man complains of slight blurring of 

vision.  On further follow up, it was noted that the 

man had a corneal abrasion. He was given eye 

drops and discharged to home. 

024309 - 

00002 6/18/2012 OROVILLE, CA 

042750-

00061-

002217 

PRONTO BIG N' 

TUF 103601 MODERATE 

A 47 year old male was exposed to product and 

symptoms (dizziness, vertigo, coughing, choking) 

started that evening. The product was sprayed into 

ground, he then shoveled the dirt and may have 

inhaled dust and also had dermal exposure 

024371 - 

00001 7/13/2012 IL 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states a family member has been sick for 

about a week with breathing problems. He has been 

to the hospital and had prednisone and other drugs 

prescribed without improvement. COPD was 

diagnosed. The man has had some breathing issues 

in the past, but his symptoms got worse suddenly 

and quickly. About a week or two ago, the man 

accidentally got an unknown concentrate Roundup, 

diluted for use, on his skin. It splashed over the 

front of him and his face. He took a shower 

immediately. His symptoms began about one week 

later. No known cough or choke at the time and no 

other symptoms noted at the time of the exposure. 

024372 - 

00001 7/10/2012 TN 

000524-

00529 

ROUNDUP PRO 

CONCENTRATE 

HERBICIDE 103601 MODERATE 

Man calling with a concern about a Roundup 

exposure. About 2 months ago, he sprayed a 2% 

water dilution of Roundup Pro Concentrate and 

then was lying on the ground, possibly in the area 

just sprayed. Shortly after this exposure, the man 

reports he developed joint and muscle pain enough 

to warrant going to the 

doctor. 

024486 - 

00008 2/5/2009 ST. GABRIEL, LA 

 

ROUNDUP 103601 MAJOR 

Exposure to "Roundup" in her employment at 

Syngenta in St. Gabriel, LA. Child was allegedly 

born with defects that include developmental and 

respiratory abnormalities. Date of birth is 
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unknown. 

024486 - 

00011 8/23/2012 LA 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Woman calling is concerned that her next door 

neighbor is overusing Roundup used in quantity. 

She noticed this summer that after he sprays she 

has an expiratory wheeze. She went to her doctor 

who prescribed an inhaler that helps. She did not 

do the spraying nor did she feel any spray mist on 

her skin when she was out working in her garden 

when he was spraying. MRPC discussed the 

product toxicity. The symptom does not correlate 

with the expected response to the product. 

024486 - 

00012 8/27/2012 KY 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Man calls with concerns about his neighbor's crop 

spraying applied liberally by a tractor 4 months 

ago. He was outside during some of the application 

exposed because the rpm's were increased on the 

tractor vaporizing the Roundup making it difficult 

to avoid exposure. The caller states the neighbor 

did it on purpose. The caller thinks they used 

Roundup but the state testing has been inconclusive 

and was covered up. A state lawyer was involved. 

He states he feels ~c o'( 

became sick shortly after starting with constipation, 

liver problems, sinus infection, gum infection, 

boils, lost two teeth, woke up with his bones 

separated in his foot shortly after the spraying. He 

went to the doctor who felt his back and dental 

issues are the cause of the problems. The farmer 

told the state inspectors that Roundup was used. 

The caller states since he worked with the pipeline 

in the 1950s and 1960s he probably mixed some 

other chemicals with it. The man would like to 

know if there are any antidotes for Roundup 

poisoning. MRPC discussed the product toxicity. 

The symptoms are not related to the expected 

response to the product. Advised to remain under 

the care of MD. 

024486 - 

00013 8/29/2012 MO 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

MD calling from the emergency department about 

a child who spent the day supervised by parents 

and most of that time was on an ATV. Parents were 

working on the farm and moving cows. Parents 

were also spraying weeds with 2,4-D and Roundup. 
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Child did not have any direct contact with the 

herbicides. Child had unpasteurized milk for the 

first time as well today. No witnessed ingestions of 

any plant material and no meds/drugs available. 

Child presents with a dry 

mouth, agitation, delirium, nystagmus, HR 150 ST, 

minor hyperthermia, flushed appearance. MRPC 

discussed the product toxicity. The symptoms do 

not correlate with the expected response to the 

product. Continue with symptomatic care and 

further history of possible exposure to other 

substances or medications.  

024494 - 

00019 8/13/2012 WA 

071995-

00007-

000239 

ORTHO TOTAL 

KILL WEED & 

GARDEN KILLER 

CONCENTRATE 

HERBICIDE 103601 MODERATE 

Caller is a physician assistant. He has a patient who 

was exposed to this product about 40 minutes ago. 

He complains of pain. Caller reports ocular 

irritation. He flushed his eyes for only 10 minutes 

prior to presentation. At this time, P. K., a male 

patient, is having his eyes flushed again for a 

longer period of time. Caller has not done a slit 

lamp exam on this patient yet. After flushing, he 

will do that and refer to ophthalmology as needed. 

His eye was irrigated. No damage seen on slit lamp 

exam. He was prescribed an antibiotic drop. Was 

then released and comfortable at discharge. 

024551 - 

00001 9/13/2012 DE 

071995-

00017 

ROUNDUP 

CONCENTRATE 

WEED AND 

GRASS KILLER 1 103601 MODERATE 

Caller states she was outside, when her nephew 

was spraying Roundup, an 18% formulation, that 

had been diluted. She was near the area being 

treated when she felt like her throat was closing up. 

The caller states she is chemically sensitive. About 

1.5 weeks later, she noted her eye and the side of 

her face along her hair line looked scalded. Her eye 

lid was red and puffy. It would then flake and peel. 

She had some ocular redness and swelling that has 

seemed to resolve. She was seen by her PMD and 

treated with oral steroids. The symptoms resolved 

but have come back. Now, she is being managed 

by an ophthalmologist and has 

been diagnosed with blephritis. She is currently on 

minocycline orally, but had previously used 

tobradex to the eye and eyelid. The caller suspects 

a relationship with the Roundup and wondering 
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what treatment should be considered.  

024691 - 

00001 8/2/2012 JASPER, AL 

001381-

00192 

CORNERSTONE 

PLUS 103601 MODERATE 

A male farm worker unintentionally drank some 

Cornerstone Plus that was in a water cooler. He 

experienced bloody diarrhea and was diagnosed 

with colitis. 

024948 - 

00001 1/3/2013 OH 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

The caller wants to know if it is possible for a 

person to harm himself with Roundup concentrate. 

Someone has drank some and is unconscious. The 

caller wants to know if it is possible that Roundup 

concentrate is the cause. 

025087 - 

00001 3/19/2013 CO 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MAJOR 

Monsanto/Scott company calling about an older 

female who has sent an e-mail or letter to the 

company claiming exposure to Roundup 

Concentrate has caused Parkinson's disease. The 

woman stated that her exposure was "dipping her 

hands in a Roundup solution." 

025157 - 

00001 4/25/2013 OH 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 DEATH,MAJOR 

An adult female emailed about a study she read on 

tumors in rats exposed to Roundup.  Her husband 

& a neighbor both died of tumors. She and husband 

were exposed to Roundup 3 years ago and both 

developed tumors. She is concerned about her own 

health.  She provided no phone number. Monsanto 

emailed a response and asked her to contact them 

but she didn't. Exposure to Roundup is not clear. 

025228 - 

00001 4/14/2013 CA 

000524-

00517 RANGER PRO 103601 MODERATE 

Caller states that about 30 minutes ago she poured 

some Ranger Pro Herbicide into a measuring cup 

for her husband to dilute the product. She started to 

feel weird and to wheeze. Caller states that more 

than 20 years ago, she was spraying a Wilson 

Leather Protectant product and inhaled some 

resulting in 70% lung capacity and now she seems 

to be very sensitive to chemical smells. She went 

inside and used her inhaler and is feeling better. 

025233 - 

00001 4/26/2013 ID 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states he has just put all the pieces of this 

together, and before he sees a doctor he wants 

information. He states someone sneaked in during 

the middle of the night several months ago and 

poisoned his apricot tree and other trees. He then 

ate the apricots. He thinks it was a neighbor lady, 

who has passed away now, but he saw a Roundup 

container at her house before she departed. He has 
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symptoms of weakness in his lower extremities and 

numbness to his feet and legs. 

025234 - 

00001 4/19/2013 GA 

042750-

00061 

GLY STAR PLUS 

FROM AGRI STAR 103601 MODERATE 

Caller states that about a month ago he was using 

Gly Star Plus and got some of the concentrate on 

his hands. He rinsed it off right away but then 

realized the concentrate had been on the handle of 

the sprayer he was using. Two days after the 

exposure, he had flu like symptoms, profuse watery 

diarrhea, nausea, vomiting, and abdominal pain. He 

now has periods of itching all over and small red 

bumps noted on his chest. When he sits down and 

then gets up he gets chills up and down his legs. He 

has not seen a doctor for his symptoms yet. 

025309 - 

00001 2/1/2013 KY 

071995-

00023 

ROUNDUP WEED 

AND GRASS 

KILLER1 READY 

TO USE 103601 MODERATE 

Caller states she used a ready to use Roundup 3 

months ago while wearing shorts. She assumes 

some of the mist got on her legs. She did not 

shower afterwards. Two days later, she developed a 

rash that looked "like bites" or tiny bumps on the 

front of her legs. She went to her primary MD who 

gave her an antibiotic and steroid combination 

cream. She used it, and the rash faded but came 

right back. It is very pruritic. She went to one 

dermatologist that she feels was just "guessing" 

about the rash and has an appointment for next 

Wednesday with another dermatologist. The caller 

states she has used Roundup for years and never 

had a problem until this time. 

025312 - 

00001 5/1/2013 FL 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states that 4 weeks ago, she was riding a cart 

at a golf course when she got covered with the 

spray of a Roundup product from a truck that was 

in front of her. The caller says that she must have 

inhaled the Roundup, because she has had a cough 

since that time. Occasionally mucous comes up 

with the cough. In speaking with the caller, the 

cough is intermittent. A few times a day she has 

had a runny nose that pre-dates the exposure. The 

woman has not sought any evaluation or treatment 

by a MD. 

025314 - 

00001 5/14/2013 MO 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states that she was exposed to Roundup 

earlier today around noon time, and is now "very 

sick". She states that her neighbor sprayed 
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Roundup in her yard to try to kill her. The neighbor 

told her that she was "a weed that needed to be 

gotten rid of'. The caller states she inhaled some of 

the product when she was in her yard as he was 

spraying it. She thinks her neighbor was using one 

of the concentrated products, but is not sure exactly 

which one. The caller complains of throat irritation, 

palpitations, trouble breathing, and "very sharp" 

chest pain.  On follow up, the woman was observed 

and monitored for several 

hours and had been discharged to home. 

025315 - 

00001 5/22/2013 IN 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Caller states that last week her husband used a 

weed killer. There are three different weed killers 

in their garage, she is unsure of which product he 

used. The caller states that her husband is 

hospitalized with an infection and 2 blood clots in 

his leg and is concerned that this could be caused 

by Roundup getting into a cut that he had on his 

arm while using the weed killer. Unknown the type 

of infection or if the infection is in his arm wound. 

He is currently receiving antibiotic therapy. 

025316 - 

00001 5/26/2013 CO 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Man used an unspecified formula of diluted 

Roundup concentrate for about 2 hours. There was 

a little wind on that day. He got some on his hands 

as he mixed it. No accidents during spraying. 

Denies working with any poison ivy/oak. He 

showered with soap and water within an hour of 

finishing his spraying. He has not used Roundup 

before. No new soaps or foods. The only thing 

different over the last 3 days is, he has been using 

his Ventolin HFA inhaler that he was prescribed 

during a bout with pneumonia this past year. No 

difficulty breathing or wheezing is reported. The 

Roundup was mixed 6 ounces to 2 gallons of 

water. The next day, a raised itchy rash started on 

bilateral arms, worse on forearms, some on top of 

hands, on both ankles above his socks, and neck. 

All these areas of 

skin were exposed during the use of the product. 

He has started using topical hydrocortisone cream. 

On follow up, the man stated after he took a dose 
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of the Benadryl, his itching had resolved and he 

was feeling well and going back outside to do more 

yard work. On further follow up, the man said later 

that evening, he 

went to the ER for worsening of symptoms. He 

was advised by the MD to continue taking 

Benadryl, and was prescribed prednisone and 

Pepcid. The hives and itching were clearing. He 

was diagnosed with Urticaria/hives secondary to 

environmental allergies. 

025347 - 

00005 3/6/2013 CA 

 

ROUND UP 

CONCENTRATE 103601 MODERATE 

An individual has been hospitalized after drinking 

Round Up (active ingredient: Glyphosate).The 

patient stated that he accidently ingested the Round 

Up Concentrate that was stored in the garage. The 

patient had purchased the Round Up Concentrate at 

Home Depot about a month ago and after use 

stored the remaining pesticide in a V-8 Juice bottle 

in the garage.  He drank out of the V-8 bottle 

thinking it was juice. Once he realized what he 

drank was not V-8 Juice,  

he rinsed his mouth with water and mouthwash but 

did not tell anyone what had happen since he did 

not feel any symptoms. At about 7 pm the 

same day, he began to feel ill with throat pain and 

told his wife what had happened that morning. The 

wife transported him to the Kaiser 

Permanente hospital where he was admitted for 

treatment.  

025424 - 

00001 6/17/2013 TX 

000524-

00445 

ROUNDUP 

HERBICIDE 103601 MODERATE 

Adult female calling about possibly pulling weeds 

on that her husband had sprayed with Roundup the 

day before. Her hands were red the evening after 

pulling the weeds. The next day, her hands were 

swollen and she developed hives everywhere. She 

went to the ER and was given steroids and was 

better. Today, she went back to the ER because of 

difficulty breathing. 

025583 - 

00005 7/1/2013 NJ 

000524-

00445 ROUNDUP 103601 MODERATE 

Neighbor sprayed caller's property sometime 

before the weekend getting an unknown 

formulation of Roundup on her fig trees. The 

leaves on the fig are not withered but are not as 

robust as usual. Family members enjoy the fruit, 
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peeling it before eating. On Saturday, the caller, 

her adult son, his friend and his friends 6 month 

pregnant wife helped her cut down the fig tree and 

carry the plant branches to a dumpster. Of all the 4 

people who cleared the fig tree the son's male 

friend (who is allergic to everything) had 

bronchospasms for which he needed a breathing 

treatment in an ER. He was discharged to home 

and is fine now. It is unconfirmed whether 

Roundup was actually on the fig tree. 

025583 - 

00006 7/19/2013 FL 

000524-

00445 ROUNDUP 103601 MODERATE 

Caller states that her neighbor was using a diluted 

Roundup product in her own sprayer. Something 

happened with the hose and she ended up getting 

diluted Roundup into her eye about 20 minutes 

ago. Prior to calling, she did attempt to irrigate her 

eye using an eye cup. Her eye is still burning and 

stinging. On follow 

up, the woman stated she had a foreign body 

sensation. She was referred to her ophthalmologist 

for an eye exam and treatment. She was diagnosed 

with a corneal burn to the corner of her eye. She 

was prescribed antibiotic and steroid drops and is 

scheduled to follow up with the ophthalmologist. 

025583 - 

00008 7/31/2013 CA 

071995-

00025 

ROUNDUP WEED 

AND GRASS 

KILLER SUPER 

CONCENTRATE 103601 MODERATE 

Woman calling regarding herself, stating she has 

been having "stomach issues" and works with 

Roundup frequently. She says that she has 

accidentally drunk some diluted Roundup but her 

signs and symptoms have been going on for about 

3 months now. Caller says that the "cancer meds" 

she is taking could also be the cause of her 

symptoms. 

025583 - 

00009 7/17/2013 IL 

071995-

00023 

ROUNDUP WEED 

AND GRASS 

KILLER1 READY 

TO USE 103601 MODERATE 

Caller states 7 4 year old male in good health, was 

picking weeds, 1 year ago, from a garden not 

knowing his wife had sprayed with Roundup 

Ready to Use. He was not wearing gloves but 

washed his hands after pulling the weeds. Since 

then, he has had an itching rash on the inside palm 

of his right hand. It feels tender and is sensitive to 

touch. "Cold water will irritate". He has been to a 

few dermatologists and has taken corticosteroids. 

Recently, he was given Flucanozole in case it is a 



Page 105 of 127 
 

Incident 

Package 

Report 

Incident 

Date Location 

Reg 

Number Product Name 

PC 

Code Exposure Severity  Incident Description 

fungus infection 

025583 - 

00011 7/1/2012 NJ 

000524-

00475 ROUNDUP ULTRA 103601 MAJOR 

A nurse in New Jersey asked to speak with 

someone about Roundup Ultra and a strange illness 

her brother-in-law has had for a year now. She 

stated that he has a farm and used Roundup Ultra 

and doctors cannot find anything wrong with him 

but to say his body may have had an allergic 

reaction from using the Roundup product. His 

blood work shows nothing but his body has been 

swollen and she fears he doesn't have much time 

left. 
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Appendix 3 

SENSOR-Pesticides 1998-2009 

Moderate & High Severity Glyphosate Cases 

Case ID Year Severity Case Description 

CA15534 2008 High 
Roundup drifted onto officer as he was responding to an accident on the side of 

the freeway  

FL02294 2007 
High 45 y/o man was spraying product and hose started leaking and product spilled on 

both hands. Did not wash immediately.  

FL02346 2007 High Male has been using high yield zawl for almost a month.  

FL03304 2009 
High Patient is suspected of trying to commit suicide by ingesting an unknown amount 

of roundup weed and grass killer concentrate  

LA00205 2001 
High mother bought pest. from man in neighborhood; stored in v8 container; mentally 

ill brother used pest. to make choc. milk  

NC01758 2009 

High Man ingested roundup from an antifreeze bottle with beer or wine 

Caller is EMS has man who has ingested 8-16 oz of Roundup from an antifreeze 

container and alcohol.  He has symptoms of vomiting several times, hypotension, 

blood pressure drop, acidotic, respiratory arrest apnea, has developed wide 

complex tachycardia.  His prior medical history is negative. 

CA02204 1998 Moderate   Not Available  

CA03535 1998 Moderate   Not Available 

CA03640 1998 Moderate   Not Available 

CA03704 1998 Moderate   Not Available 

CA04445 1999 Moderate   Not Available 

CA05234 1999 Moderate   Not Available 

CA05260 1998 Moderate   Not Available 

CA05563 1999 Moderate   Not Available 

CA06363 1999 Moderate   Not Available 

CA07993 2000 Moderate   Not Available 

CA09242 2001 Moderate   Not Available 

CA09383 2001 Moderate Not Available  

CA09779 2001 Moderate   Not Available 

CA10137 2002 Moderate  Not Available  

CA11225 2002 Moderate  Not Available  

CA13383 2003 Moderate  Not Available  

CA13488 2003 Moderate  Not Available  

CA14027 2004 Moderate He used a new weed spray and broke out in rashes the next morning 

CA14187 2002 Moderate Works spraying chemicals, now has a rash 

CA14302 2005 Moderate Round-up got in both eyes  

CA14626 2006 
Moderate Developed red burning marks and blisters on his chest, back, and arm after using 

chemicals at work. 

CA15535 2008 
Moderate 

Wearing a backpack sprayer and it leaked 
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SENSOR-Pesticides 1998-2009 

Moderate & High Severity Glyphosate Cases 

Case ID Year Severity Case Description 

CA15626 2008 
Moderate 

Hose malfunctioned and leather gloves were soaked with glyphosate 

CA15644 2008 
Moderate 

The hose of a sprayer broke and splashed his face/eyes 

CA15707 2008 
Moderate 

Confused, mixed roundup with soda and drank it  

CA15957 2008 Moderate Backpack sprayer leaked  

FL00379 1998 

Moderate 
While applying glyphosate, complainant cut her arm on a tree branch. The 

chemical irritated and burned the cut tissue. 

FL00621 1999 

Moderate 
Dockworker alleges pesticide drifted onto him after a pesticide application. He 

was neck deep in water at the time.  

FL01328 2004 
Moderate 

Neighbor applied pesticide at fence line. Residents were exposed and got ill.  

FL01531 2006 
Moderate 26y/o male admits to ing approx 8oz of Round up concentrate plus weed/grass 

killer 

FL01588 2006 
Moderate Patient worked with chemical for a few days at high levels. Not wearing 

protective gear. 

FL01671 2006 Moderate Patient was exposed to open container of round-up at work 

FL01930 2006 
Moderate Patient was spraying round up in his yard and got some in his eyes. 

  

FL02292 2007 Moderate 9 year old was sprayed in eye by a herbicide. 

FL02375 2007 
Moderate Landscaper was exposed to glyphosate to days ago. 

  

FL02521 2007 
Moderate Male was working on yard and spraying product. Some product got on hands. 

  

FL03631 2009 Moderate   Not Available 

LA00998 2003 

Moderate Drift from aerial application to sugar cane field behind home.  Plane was spraying 

Polado herbicide (glyphosate) 

Walking in yard and noticed an aerial application to sugar cane field behind home. 

SX of headache, SOB, eye irritation, and abdominal pain.  Complainant called 

sheriff and was taken to ER for treatment. 

LA01692 2005 
Moderate Got round up in eyes at work; cleaning tank; backsplash into face and eyes 

  

LA02721 2007 

Moderate mixed (clorox + roundup concentrate plus weed and grass killer)then spilled on 

arm; dermal irritation 

  

LA03061 2008 

Moderate child at aunt's house yesterday was sprayed in face with (maxide ready-to-use 

grass and weed killer) 

  

MI00036 2001 
Moderate working in field, spraying roundup, when wind shifted. 

Sprayed on field, unknown type of sprayer. 
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SENSOR-Pesticides 1998-2009 

Moderate & High Severity Glyphosate Cases 

Case ID Year Severity Case Description 

MI00276 2003 

Moderate Mixture of pesticides spilled in storage room. He has history of industrial asthma 

& when he walked by, could not breathe. 

  

MI00397 2005 

Moderate Farm exposure to mixture of roundup, ammonium sulfate, & liquid nitrogen. 

Flushed eyes & arm before going to ED. 

  

MI00583 2005 
Moderate Was trying to unclog pump, got some spray in her eye. Rinsed with hose at work. 

  

MI01980 2009 Moderate  Not Available 

NC00086 2007 

Moderate 
Woman purposefully ingested Roundup at home. 

30 year old woman intentionally ingested Roundup Brushkiller Concentrate on 

04/19/2007. Somebody from her house called Poison Control. The patient started 

vomiting and had a strong abdominal pain. She was taken to a nearby hospital and 

was admitted to the critical care unit. According to surveillance program records, 

the patient was still in hospital on 04/20/2007 but her condition was improved. 

NY00313 2000 

Moderate Woman was working in her garden using a pump bottle of ready-to-use Roundup 

herbicide. 

Woman was working in her garden using a pump bottle of ready to use Roundup 

Lawn & Grass herbicide. She did not follow instructions & was not wearing 

protective clothing, eye wear or gloves. She states that she was sprayed as there 

was a drift wind and also she states that the trigger pump was leaking down her 

hand & wrist. 

OR01583 2007 
Moderate Splashed glyphosate in both eyes after turning on high-pressure hose. 

  

TX01850 2000 

Moderate Case is a farmworker/licensed pesticide applicator and had been spraying round-

up near cotton fields for approximately 2 week 

  

TX02115 2000 

Moderate Case mixes and applies round-up daily as part of job on ranch.  Wears no 

protection and contact is common.  Developed painful 

  

TX04618 2005 

Moderate Case was putting bottle of roundup on top shelf, bottle fell over splashing case in 

face & eyes. 

  

TX05736 2008 

Moderate case exposed to herbicide at work while spraying weeds and brush along a city 

road; wind caused spray to blow back at him. 

  

WA00936 2002 

Moderate 40 y/o female employee of Walmart reported a skin rash/irritation following 

contact with a herbicide.  She was stocking the shelves when exposed.  About 9 

days later she sought medical attention. 

WA01571 2004 

Moderate A 43 y/o female was applying an herbicide and was sprayed in the right eye from 

a cracked nozzle assembly. She washed with running water for 10-15 minutes and 

still developed ocular pain.  She sought medical attention the same day. 

WA02644 2007 

Moderate 
A 21 y/o male landscaper worker, according to medical records, inhaled fumes 

while spraying plants.  He developed symptoms and presented at clinic with 

respiratory, G.I., cardiovascular, neurological and dermal symptoms one day after 

exposure.  He was treated and released, returning again to clinic next day.   Patient 

was lost to follow-up and employer did not supply spray records as requested. 
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SENSOR-Pesticides 1998-2009 

Moderate & High Severity Glyphosate Cases 

Case ID Year Severity Case Description 

WA03234 2009 

Moderate A 40 y/o male tractor driver developed respiratory symptoms and eye irritation 

after he drove the tractor disking soil in the vineyard behind a boom sprayer 

applying herbicide. The tractor driver wore a face mask. He went to the 

emergency department and continued to seek medical care afterwards for asthma-

like symptoms. He had a history of environmental allergies but no prior history of 

asthma. The herbicide was applied to the vineyard eleven times over a 5-week 

period. 



Page 110 of 127 
 

Appendix 4 

 

Glyphosate: Literature Review Methodology 

 

To identify the epidemiological investigations of the association between glyphosate exposure 

and adverse health effects, we queried PubMed/Medline and the Institute of Scientific 

Information’s Web of Science. We also performed limited searches using Google.Scholar. 

Querying these three search engines is considered a comprehensive way to identify relevant 

articles (Falagas, 2008). PubMed is the most commonly used biomedical search engine used by 

researchers today, however Web of Science offers similar journal coverage in addition to citation 

mapping capabilities. We performed citation mapping using Web of Science, examining key 

articles which referenced the articles included in the literature review, to identify additional 

relevant material. We also sought relevant articles through Googel.Scholar. These methods are 

discussed herein. 

 

We generated the following search strings. Emphasis was placed upon identification of all 

possible epidemiological studies available, and the ability to use the identical search string in 

both PubMed/Medline and Web of Science. Regarding Google.Scholar, we attempted use of 

similar search strings as well as the advanced search capabilities available 

[http://scholar.google.com/advanced_scholar_search?hl=en&as_sdt=20000].  

The search strings are found below: 

 

PubMed: (((Glyphosate[tw] OR (N-(phosphonomethyl)glycine[tw]) OR gliphosate[tw] 

OR Roundup[tw] OR yerbimat[tw] OR (glyphosate hydrochloride (2:1)[tw]) AND 

(humans[tw] AND (epidemiologic studies[tw] OR cohort*[tw] OR case control[tw] OR 

cross section*[tw] OR cluster*[tw] OR environmental exposure*[tw] OR occupational 

exposure*[tw] OR ecologic stud*[tw] OR aggregate stud*[tw])))  

Web of Science: ((((Glyphosate OR (N-(phosphonomethyl)glycine) OR gliphosate OR 

Roundup OR yerbimat OR (glyphosate hydrochloride (2:1))) AND human AND 

(epidemiologic stud* OR cohort* OR case control OR cross section* OR cluster* OR 

environmental exposure* OR occupational exposure* OR ecologic stud* OR aggregate 

stud*))))    

 

We did not restrict the date of publication; however with a few exceptions most studies identified 

were published 1990-present. After elimination of duplicate references between the two search 

engines, we identified 90 research articles of potential interest. For inclusion in this review, 

articles were published in English language, analytic epidemiologic investigation, and included a 

glyphosate risk estimate. Among the 59 articles excluded from review at this point in the search 

process, 12 were evaluation of human exposure only, 16 related to an acute pesticide poisoning 

incident(s), 8 articles concerned evaluation of ecological exposure (non-human) only, 7 were 

experimental toxicological studies and 6 were review articles or editorials (not original research) 

or did not meet inclusion criteria for other reasons. Therefore, there were 31 full-text original 

epidemiological research articles of an association between glyphosate exposure and an adverse 

human health outcomes included in full-text review, and 10 were included in the HED review. 

There were 21 articles excluded as a result of full-text review (14 exposure-only, no 

epidemiological risk assessment; 6 review articles; and 1 toxicological study).  
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Citation mapping included review of two high-quality summary articles of the investigation into 

glyphosate toxicity in the human population (Mink et al., 2011; Pamela J. Mink, Jack S. Mandel, 

Bonnielin K. Sceurman, & Jessica I. Lundin, 2012), and use of citation mapping tools in PubMed 

and Web of Science.  Through these methods, we identified an additional 40 unique 

epidemiology articles (36 from the Mink et al reviews, and 4 using mapping techniques). Mink et 

al. included all studies in which a glyphosate risk estimate was measured, whether or not 

glyphosate was an a priori hypothesis, and regardless of the direction of the point estimate, i.e., 

all null studies were included. In addition, HED reviewed the recently released European Food 

Safety Authority (EFSA) pesticide epidemiology systematic review (with searchable Excel 

spreadsheet) and identified an additional 5 epidemiology studies. Therefore, there were 55 

studies included in this review (10 from the original search, 40 from citation mapping including 

evaluation of review article reference lists, and 5 from the EFSA systematic review).  

 

Targeted searching using Google Scholar identified additional 63 unique articles using the 

following search string (Date searched 11/20/13): 

 Google Scholar: [glyphosate epidemiology cohort OR "case control" OR "cross 

sectional" "human health risk"]  

 

Because Google Scholar search tools are more limited than Medline or Web of Science, the 

original search could not limit to only articles of original research published in scholarly peer-

reviewed journals, i.e., news articles, commentary and reviews or editorials were initially 

identified. However, review of the 63 Google Scholar “hits” did not identify any additional 

original articles, not previously identified. 

 

Upon completion of this process, we identified a total of 55 full text articles for inclusion. 

Attached appendices include a delineation of all references originally captured with the stated 

search string in both PubMed and Web of Science, and the final listing of included and excluded 

articles.  
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Appendix 4 (cont.): Included and Excluded Epidemiology Studies 

 Reference: Included? 

(yes/no) 

1 Abass, K., Turpeinen, M., & Pelkonen, O. (2009). An evaluation of 

the cytochrome P450 inhibition potential of selected pesticides in 

human hepatic microsomes. Journal of Environmental Science and 

Health Part B-Pesticides Food Contaminants and Agricultural 

Wastes, 44(6), 553-563. doi: 10.1080/03601230902997766 

NO 

2 Acquavella, J. F., Alexander, B. H., Mandel, J. S., Burns, C. J., & 

Gustin, C. (2006). Exposure misclassification in studies of 

agricultural pesticides: insights from biomonitoring. Epidemiology, 

17(1), 69-74.  

NO 

3 Acquavella, J. F., Alexander, B. H., Mandel, J. S., Gustin, C., 

Baker, B., Chapman, P., & Bleeke, M. (2004). Glyphosate 

biomonitoring for farmers and their families: results from the Farm 

Family Exposure Study. Environ Health Perspect, 112(3), 321-326.  

NO 

4 Acquavella, J. F., Weber, J. A., Cullen, M. R., Cruz, O. A., Martens, 

M. A., Holden, L. R., . . . Farmer, D. (1999). Human ocular effects 

from self-reported exposures to Roundup (R) herbicides. Human & 

Experimental Toxicology, 18(8), 479-486. doi: 

10.1191/096032799678847087 

NO 

5 Acquavella, J., Farmer, D., & Cullen, M. R. (1999). A case-control 

study of Non-Hodgkin lymphoma and exposure to pesticides 

Cancer (Vol. 86, pp. 729-731). United states. 

NO 

6 Adomas, B., Antczak-Marecka, J., Nalecz-Jawecki, G., & 

Piotrowicz-Cieslak, A. I. (2013). Phytotoxicity of Enrofloxacin Soil 

Pollutant to Narrow-Leaved Lupin Plant. Polish Journal of 

Environmental Studies, 22(1), 71-76.  

NO 

7 Alavanja, M. C., Dosemeci, M., Samanic, C., Lubin, J., Lynch, C. 

F., Knott, C., Blair, A. (2004). Pesticides and lung cancer risk in the 

agricultural health study cohort. Am J Epidemiol, 160(9), 876-885. 

doi: 160/9/876 [pii] 

YES 

8 Alavanja, M. C., Samanic, C., Dosemeci, M., Lubin, J., Tarone, R., 

Lynch, C. F., . . . Blair, A. (2003). Use of agricultural pesticides and 

prostate cancer risk in the Agricultural Health Study cohort. Am J 

Epidemiol, 157(9), 800-814.  

YES 
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9 Andreotti, G., Freeman, L. E., Hou, L., Coble, J., Rusiecki, J., 

Hoppin, J. A., Alavanja, M. C. (2009). Agricultural pesticide use 

and pancreatic cancer risk in the Agricultural Health Study Cohort. 

Int J Cancer, 124(10), 2495-2500. doi: 10.1002/ijc.24185 

YES 

10 Arbuckle, T. E., Lin, Z. Q., & Mery, L. S. (2001). An exploratory 

analysis of the effect of pesticide exposure on the risk of 

spontaneous abortion in an Ontario farm population. Environmental 

Health Perspectives, 109(8), 851-857. doi: 10.2307/3454830 

YES 

11 Astiz, M., de Alaniz, M. J. T., & Marra, C. A. (2009). Effect of 

pesticides on cell survival in liver and brain rat tissues. 

Ecotoxicology and Environmental Safety, 72(7), 2025-2032. doi: 

10.1016/j.ecoenv.2009.05.001 

NO 

12 Baker, B. A., Alexander, B. H., Mandel, J. S., Acquavella, J. F., 

Honeycutt, R., & Chapman, P. (2005). Farm Family Exposure 

Study: methods and recruitment practices for a biomonitoring study 

of pesticide exposure. J Expo Anal Environ Epidemiol, 15(6), 491-

499. doi: 10.1038/sj.jea.7500427 

NO 

13 Band, P. R., Abanto, Z., Bert, J., Lang, B., Fang, R., Gallagher, R. 

P., & Le, N. D. (2011). Prostate Cancer Risk and Exposure to 

Pesticides in British Columbia Farmers. Prostate, 71(2), 168-183. 

doi: 10.1002/pros.21232 

YES 

14 Bolognesi, C., Carrasquilla, G., Volpi, S., Solomon, K. R., & 

Marshall, E. J. P. (2009). Biomonitoring of GeNOtoxic Risk in 

Agricultural Workers from Five Colombian Regions: Association to 

Occupational Exposure to Glyphosate. Journal of Toxicology and 

Environmental Health-Part a-Current Issues, 72(15-16), 986-997. 

doi: 10.1080/15287390902929741 

NO 

15 Bradberry, S. M., Proudfoot, A. T., & Vale, J. A. (2004). 

Glyphosate poisoning. Toxicol Rev, 23(3), 159-167.  

NO 

16 Brain, R. A., & Solomon, K. R. (2009). Comparison of the Hazards 

Posed to Amphibians by the Glyphosate Spray Control Program 

Versus the Chemical and Physical Activities of Coca Production in 

Colombia. Journal of Toxicology and Environmental Health-Part a-

Current Issues, 72(15-16), 937-948. doi: 

10.1080/15287390902929683 

NO 

17 Brown, L. M., Blair, A., Gibson, R., Everett, G. D., Cantor, K. P., 

Schuman, L. M., . . . Dick, F. (1990). Pesticide exposures and other 

agricultural risk factors for leukemia among men in Iowa and 

Minnesota. Cancer Res, 50(20), 6585-6591.  

YES 
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18 Brown, L. M., Burmeister, L. F., Everett, G. D., & Blair, A. (1993). 

Pesticide exposures and multiple myeloma in Iowa men. Cancer 

Causes Control, 4(2), 153-156.  

YES 

19 Burger, J. (1999). Recreation, consumption of wild game, risk, and 

the Department of Energy sites: perceptions of people attending the 

Lewiston, ID, "Roundup". J Toxicol Environ Health A, 56(4), 221-

234. doi: 10.1080/009841099158079 

NO 

20 Cantor, K. P., Blair, A., Everett, G., Gibson, R., Burmeister, L. F., 

Brown, L. M., Dick, F. R. (1992). Pesticides and other agricultural 

risk factors for NOn-Hodgkin's lymphoma among men in Iowa and 

Minnesota. Cancer Res, 52(9), 2447-2455.  

YES 

21 Carreon, T., Butler, M. A., Ruder, A. M., Waters, M. A., Davis-

King, K. E., Calvert, G. M., Brain Canc Collaborative Study, G. 

(2005). Gliomas and farm pesticide exposure in women: The Upper 

Midwest Health Study. Environmental Health Perspectives, 113(5), 

546-551. doi: 10.1289/ehp.7456 

YES 

22 Carroll, R., Metcalfe, C., Gunnell, D., Mohamed, F., & Eddleston, 

M. (2012). Diurnal variation in probability of death following self-

poisoning in Sri Lanka-evidence for chroNOtoxicity in humans. 

International Journal of Epidemiology, 41(6), 1821-1828. doi: 

10.1093/ije/dys191 

NO 

23 Chorfa, A., Betemps, D., Morignat, E., Lazizzera, C., Hogeveen, K., 

Andrieu, T., & Baron, T. (2013). Specific Pesticide-Dependent 

Increases in alpha-Synuclein Levels in Human Neuroblastoma (SH-

SY5Y) and MelaNOma (SK-MEL-2) Cell Lines. Toxicological 

Sciences, 133(2), 289-297. doi: 10.1093/toxsci/kft076 

NO 

24 Clair, E., Mesnage, R., Travert, C., & Seralini, G.-E. (2012). A 

glyphosate-based herbicide induces necrosis and apoptosis in 

mature rat testicular cells in vitro, and testosterone decrease at lower 

levels. Toxicology in Vitro, 26(2), 269-279. doi: 

10.1016/j.tiv.2011.12.009 

NO 

25 Cox, C., & Surgan, M. (2006). Unidentified inert ingredients in 

pesticides: Implications for human and environmental health. 

Environmental Health Perspectives, 114(12), 1803-1806.  

NO 

26 Curtis, K., Savitz, D., Weinberg, C., & Arbuckle, T. (1999). The 

effect of pesticide exposure on time to pregnancy. Epidemiology, 

10(2), 112-117. doi: 10.1097/00001648-199903000-00005 

YES 
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27 Curwin, B. D., Hein, M. J., Sanderson, W. T., Nishioka, M. G., 
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Executive Summary 

In support of registration review, a chronic dietary exposure and risk assessment was conducted. The 
analysis was conducted using the Dietary Exposure Evaluation Model - Food Consumption Intake 
Database (DEEM-FCID™, ver. 3.16) which incorporates consumption data from United States 
Department of Agriculture (USDA) National Health and Nutrition Examination Survey, What We Eat 
in America, (NHANES/WWEIA; 2003-2008). Acute and cancer dietary risk assessments were not 
conducted since an appropriate endpoint attributable to a single dose was not identified for the 
general U.S. population or any population subgroup and glyphosate is classified as not likely to be a 
human carcinogen, respectively. The chronic analysis assumed tolerance-level residues, 100% crop 
treated, DEEM (ver 7 .81) default processing factors, and modeled drinking water estimates ( direct 
application to water scenario). The resulting chronic risk estimates (food and water) were :'.S23% 
cPAD and are not of concern to HED (children (1-2 years old) were the most highly exposed 
population). 
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I. Introduction 
 
Dietary risk assessment incorporates both exposure and toxicity of a given pesticide.  For chronic 
assessments, the risk is expressed as a percentage of a maximum acceptable dose (i.e., the dose that 
HED has concluded will result in no unreasonable adverse health effects).  This dose is referred to 
as the PAD.  The PAD is equivalent to the point of departure (POD, NOAEL, LOAEL, e.g.) 
divided by the required uncertainty or safety factors.  For non-cancer chronic exposures, HED is 
concerned when estimated dietary risk exceeds 100% of the PAD.  References that discuss the 
chronic risk assessments in more detail are available on the EPA/pesticides web site:  “Available 
Information on Assessing Exposure from Pesticides, A User’s Guide,” 21-JUN-2000, web link:  
http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OPP-2007-0780-0001; or see SOP 99.6 
(20-Aug-1999).  The most recent dietary risk assessment for glyphosate can be found in D398863 
(T. Bloem, 14-Nov-2012). 
 
II. Residue Information 
 
Table 1 is a summary of the conclusion made by HED concerning the residues of concern in 
primary crops, livestock, rotational crops, and drinking water (D394964, T. Bloem, 15-Nov-
2011).   
 
Table 1:  Residues of Concern for Tolerance Expression and Risk Assessment. 

Matrix 
Residues Included in Risk 

Assessment 
Residues Included in Tolerance 

Expression 

primary crops (excluding canola, soybean and field corn) glyphosate glyphosate 

canola, soybean and field corn glyphosate and N-acetyl-glyphosate glyphosate and N-acetyl-glyphosate 
livestock glyphosate and N-acetyl-glyphosate glyphosate and N-acetyl-glyphosate 
rotational crops glyphosate glyphosate 
drinking water glyphosate glyphosate 

 
Residues used in the Chronic Analysis:  The chronic analysis assumed tolerance-level residues, 
100% crop treated, and DEEM (ver 7.81) default processing factors. 
 
As part of registration review, HED evaluated the glyphosate residue chemistry database to 
determine if the established tolerances conform to the current practices and to determine if the crop 
group/subgroup tolerances could be updated to the current crop group/subgroup definitions.  Based 
on this analysis, HED is recommending for establishment of the tolerances listed in Table 2.  With 
the establishment of these tolerances, the following tolerances should be deleted:  acerola; aloe vera; 
ambarella; asparagus; atemoya; avocado; bamboo, shoots; banana; biriba; breadfruit; cactus, fruit; 
cactus, pads; canistel; cherimoya; custard apple; date, dried fruit; durian; feijoa; fig; fruit, stone, 
group 12; guava; ilama; imbe; imbu; jaboticaba; jackfruit; longan; lychee; mamey apple; mango; 
mangosteen; marmaladebox; noni; nut, tree, group 14; olive; palm heart; papaya; papaya, mountain; 
passionfruit; pawpaw; persimmon; pineapple; pistachio; pomegranate; pulasan; rambutan; rose 
apple; sapodilla; sapote, black; sapote, mamey; sapote, white; soursop; Spanish lime; star apple; 
starfruit; sugar apple; Surinam cherry; tamarind; vegetable, leafy, brassica, group 5; vegetable, leafy, 
except brassica, group 4; watercress, upland; and wax jambu. 
 



Glyphosate Dietary Exposure and Risk Assessment D429229 
 

 
Page 3 of 20 

Table 2:  HED Recommended Changes to the Tolerance Level or Commodity Definition. 

Commodity 
Tolerance 

(ppm) Comment 

Fruit, stone, group 12-12 0.20 update to the current crop group definitions; 
coconut was excluded as the residues were not 

within 5x (coconut tolerance at 0.1 ppm) Nut, tree, group 14-12 (except coconut) 1.0 

Vegetable, leafy, group 4-16 0.20 

update to current commodity definitions 

Vegetable, Brassica, head and stem, group 5-16 0.20 
Vegetable, stalk and stem, subgroup 22A 0.50 
Vegetable, leaf petiole, subgroup 22B 0.20 
Fruit, tropical and subtropical, edible peel, group 23 0.20 
Fruit, tropical and subtropical, small fruit, inedible peel, group 24A 0.20 
Fruit, tropical and subtropical, medium to large fruit, smooth, 
inedible peel, group 24B 

0.20 

Fruit, tropical and subtropical, large fruit, rough or hairy, inedible 
peel, group 24C 

0.20 

Fruit, tropical and subtropical, vine, inedible peel, group 24E 0.20 

 
III.  Percent Crop Treated Information 
 
The chronic dietary exposure assessment assumed 100% crop treated for all commodities. 
 
IV.  Drinking Water Data 
D440486, J. Hetrick, 15-Jun-2017 
 
Table 5.4 is a summary of the worst-case EDWCs when considering all registered uses.  Based on 
these estimates, the chronic dietary assessment assumed a concentration in water of 75 ppb.  The 
monitoring data provided in Table 5.4 were derived from the United States Geological Survey 
(USGS) National Water-Quality Assessment Program (NAWQA).  The groundwater monitoring data 
with high glyphosate concentrations and provided in Table 5.4 are associated with subsurface drains 
and, therefore, they are not representative of groundwater sourced drinking water. Typically, tile 
drain fields form preferential flow pathways into tile drains, which allows for a less torturous flow 
pathway when compared to advection-dispersion flow, as assumed in the groundwater model.  
 
Table 5.4:  Drinking Water Concentrations.   

Drinking Water 
Source 

Crop Scenario/Model 
1-in-10 year average daily 

(µg/L) 
1-in-10 year annual average 

(µg/L) 

Surface Water 

direct application to surface water/Pesticide 
Water Calculator (ver. 1.52) and Variable 
Volume Water Model (ver. 1.02).   

700 75 

monitoring2 35 2.8 

Ground Water 
Crop Scenario/Model Peak (µg/L) Post-Breakthrough Average (µg/L) 

turf - 40 lbs ae/acre/PRZM-GW (ver. 1.52)1 no breakthrough 
monitoring3 285 20.6 

1  PRZM-GW = pesticide root zone mode- groundwater  
2  Monitoring sites with dissolved glyphosate data and watershed areas greater or equal to 0.04 km2 are assumed to be capable of 
supporting a CWS.  A watershed area of 0.04 km2 represents a lower bound watershed area for a surface source drinking water.   
3  The indicated highest glyphosate concentration in groundwater is from a subsurface drain in Hamilton County, IA (USGS 
423232093351801), which is not representative of a drinking water intake location.    
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V.   DEEM-FCID Program and Consumption Information 
 
The glyphosate chronic dietary exposure assessment was conducted using the DEEM-FCID, 
Version 3.16, which incorporates 2003-2008 consumption data from USDA’s 
NHANES/WWEIA.  The data are based on the reported consumption of more than 20,000 
individuals over two non-consecutive survey days.  Foods “as consumed” (e.g., apple pie) are 
linked to EPA-defined food commodities (e.g., apples, peeled fruit - cooked; fresh or N/S; baked; 
or wheat flour - cooked; fresh or N/S, baked) using publicly available recipe translation files 
developed jointly by USDA/ARS and EPA.  For chronic exposure assessment, consumption data 
are averaged for the entire U.S. population and within population subgroups.  Based on analysis 
of the 2003-2008 WWEIA consumption data, which took into account dietary patterns and 
survey respondents, HED concluded that it is most appropriate to report risk for the following 
population subgroups: the general U.S. population, all infants (<1 year old), children 1-2, 
children 3-5, children 6-12, youth 13-19, adults 20-49, females 13-49, and adults 50-99 years 
old. 
 
For a chronic dietary exposure assessment, an estimate of the residue level in each food or food-
form (e.g., orange or orange juice) on the food commodity residue list is multiplied by the 
average daily consumption estimate for that food/food form to produce a residue intake estimate.  
The resulting residue intake estimate for each food/food form is summed with the residue intake 
estimates for all other food/food forms on the commodity residue list to arrive at the total 
average estimated exposure.  Exposure is expressed in mg/kg body weight/day and as a percent 
of the cPAD.  This procedure is performed for each population subgroup. 
 
VI. Toxicological Information 
 
Table 3 below summarizes the endpoints selected for dietary exposure analyses; for more detailed 
discussion on these endpoints see the HED risk assessment document submitted in support of 
registration review.   
 
Table 3:  Summary of Toxicological Doses and Endpoints. 

Exposure/ 
Scenario 

Point of Departure 
Uncertainty/FQPA 

Safety Factors 
RfD, PAD, Level of 

Concern 
Study and Toxicological Effects 

Acute Dietary An appropriate endpoint attributable to a single dose was not identified. 

Chronic Dietary  
(All Populations) 

NOAEL= 100 mg/kg/day 
UF = 100 
FQPA SF= 1x 

cRfD = 1.00 mg/kg/day  
cPAD = 1.00 mg/kg/day 

Developmental toxicity study - 
rabbit; LOAEL = 350 mg/kg/day 
based on diarrhea, nasal dis-charge 
and death in maternal animals. 

Cancer Classification:  Not Likely to be Carcinogenic to Humans. 
Point of Departure (POD) = A data point or an estimated point that is derived from observed dose-response data and  used to mark the 
beginning of extrapolation to determine risk associated with lower environmentally relevant human exposures.  NOAEL = no-
observed adverse-effect level.  LOAEL = lowest-observed adverse-effect level.  UF = uncertainty factor.  FQPA SF = FQPA Safety 
Factor.  RfD = reference dose.   
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VII. Results/Discussion 
 
The resulting chronic risk estimates (food and water) were ≤23% cPAD and are not of concern to 
HED (children (1-2 years old) were the most highly exposed population).  Table 4 is a summary 
of the chronic dietary exposure estimates.   
 
Table 4:  Summary of Chronic Dietary Exposure and Risk. 

Population Subgroup cPAD (mg/kg/day) Exposure (mg/kg/day) %cPAD1 

General U.S. Population 

1.00 

0.089771 9.0 
All Infants (< 1 year old) 0.138338 14 
Children 1-2 years old 0.228379 23 
Children 3-5 years old 0.212036 21 
Children 6-12 years old 0.147749 15 
Youth 13-19 years old 0.088362 8.8 
Adults 20-49 years old 0.074650 7.5 
Adults 50-99 years old 0.061258 6.1 
Females 13-49 years old 0.069318 6.9 
1  The bolded %cPAD represents the population with highest risk. 

 
VIII. Characterization of Inputs/Outputs 
 
The chronic analysis is conservative in that it assumed tolerance-level residues, 100% crop 
treated, and DEEM (ver 7.81) default processing factors.   
 
IX. Conclusions 
 
In support of registration review, a chronic dietary risk assessment was conducted.  The chronic 
analysis assumed tolerance-level residues, 100% crop treated, DEEM (ver 7.81) default 
processing factors, and modeled drinking water estimates (direct application to water scenario).  
The resulting chronic risk estimates (food and water) were ≤23% cPAD and are not of concern to 
HED (children (1-2 years old) were the most highly exposed population).   
 
X.  List of Attachments 
 
Attachment 1: DEEM-FCID Chronic Residue File. 
Attachment 2: DEEM-FCID Chronic Exposure Estimates. 
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Attachment 1: DEEM-FCID Chronic Residue File. 
 
Filename: C:\Users\tbloem\Documents\work\glyphosate\registration review\417300C.R08 
Chemical: Glyphosate  
RfD(Chronic): 1 mg/kg bw/day  NOEL(Chronic): 100 mg/kg bw/day 
RfD(Acute): 0 mg/kg bw/day  NOEL(Acute):  0 mg/kg bw/day 
Date created/last modified: 06-20-2017/13:09:31       Program ver. 3.16, 03-08-d 
Comment: THIS R98 FILE WAS GENERATED USING THE CONVERT TO R98 UTILITY VERSION 1.1.2. 
----------------------------------------------------------------------------------- 
   EPA     Crop                                   Def Res     Adj.Factors   Comment 
   Code     Grp  Commodity Name                    (ppm)       #1    #2    
---------- ---- -------------------------------  ----------  ------ ------  ------- 
0101050000 1AB  Beet, garden, roots                0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0101050001 1AB  Beet, garden, roots-babyfood       0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0101052000 1A   Beet, sugar                       10.000000   1.000  1.000  P 7F04 
            Full comment: P 7F04886 
0101052001 1A   Beet, sugar-babyfood              10.000000   1.000  1.000  P 7F04 
            Full comment: P 7F04886 
0101053000 1A   Beet, sugar, molasses             10.000000   1.000  1.000  P 7F04 
            Full comment: P 7F04886 
0101053001 1A   Beet, sugar, molasses-babyfood    10.000000   1.000  1.000  P 7F04 
            Full comment: P 7F04886 
0101067000 1AB  Burdock                            0.200000   1.000  1.000   
0101078000 1AB  Carrot                             5.000000   1.000  1.000  P 8E36 
            Full comment: P 8E3676  7F2016 
0101078001 1AB  Carrot-babyfood                    5.000000   1.000  1.000  P 8E36 
            Full comment: P 8E3676  7F2016 
0101079000 1AB  Carrot, juice                      5.000000   1.000  1.000  P 8E36 
            Full comment: P 8E3676  7F2016 
0101084000 1AB  Celeriac                           0.200000   1.000  1.000   
0101100000 1AB  Chicory, roots                     0.200000   1.000  1.000   
0101168000 1AB  Ginseng, dried                     0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0101190000 1AB  Horseradish                        0.200000   1.000  1.000  P 8E36 
            Full comment: P 8E3676 
0101250000 1AB  Parsley, turnip rooted             0.200000   1.000  1.000   
0101251000 1AB  Parsnip                            0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0101251001 1AB  Parsnip-babyfood                   0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0101314000 1AB  Radish, roots                      0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0101316000 1AB  Radish, Oriental, roots            0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0101327000 1AB  Rutabaga                           0.200000   1.000  1.000   
0101331000 1AB  Salsify, roots                     0.200000   1.000  1.000   
0101388000 1AB  Turnip, roots                      0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103015000 1CD  Arrowroot, flour                   0.200000   1.000  1.000   
0103015001 1CD  Arrowroot, flour-babyfood          0.200000   1.000  1.000   
0103017000 1CD  Artichoke, Jerusalem               0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103082000 1CD  Cassava                            0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103082001 1CD  Cassava-babyfood                   0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103139000 1CD  Dasheen, corm                      0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103166000 1CD  Ginger                             0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103166001 1CD  Ginger-babyfood                    0.200000   1.000  1.000   
0103167000 1CD  Ginger, dried                      0.200000   1.000  1.000  P 7F20 
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            Full comment: P 7F2016 
0103296000 1C   Potato, chips                      0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103297000 1C   Potato, dry (granules/ flakes)     0.200000   6.500  1.000   
0103297001 1C   Potato, dry (granules/ flakes)-b   0.200000   6.500  1.000   
0103298000 1C   Potato, flour                      0.200000   6.500  1.000  P 7F20 
            Full comment: P 7F2016 
0103298001 1C   Potato, flour-babyfood             0.200000   6.500  1.000  P 7F20 
            Full comment: P 7F2016 
0103299000 1C   Potato, tuber, w/peel              0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103299001 1C   Potato, tuber, w/peel-babyfood     0.200000   1.000  1.000   
0103300000 1C   Potato, tuber, w/o peel            0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103300001 1C   Potato, tuber, w/o peel-babyfood   0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103366000 1CD  Sweet potato                       3.000000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103366001 1CD  Sweet potato-babyfood              3.000000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103371000 1CD  Tanier, corm                       0.200000   1.000  1.000   
0103387000 1CD  Turmeric                           0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103406000 1CD  Yam, true                          0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0103407000 1CD  Yam bean                           0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 
0200051000 2    Beet, garden, tops                 0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0200101000 2    Chicory, tops                      0.200000   1.000  1.000  P 7F20 
            Full comment: P 7F2016 & 8E2122 
0200140000 2    Dasheen, leaves                    0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0200315000 2    Radish, tops                       0.200000   1.000  1.000   
0200317000 2    Radish, Oriental, tops             0.200000   1.000  1.000   
0200332000 2    Salsify, tops                      0.200000   1.000  1.000   
0301165000 3A   Garlic, bulb                       0.200000   1.000  1.000  P 8E36 
            Full comment: P 8E3676 
0301165001 3A   Garlic, bulb-babyfood              0.200000   1.000  1.000  P 8E36 
            Full comment: P 8E3676 
0301237000 3A   Onion, bulb                        0.200000   1.000  1.000  P 8E36 
            Full comment: P 8E3676 
0301237001 3A   Onion, bulb-babyfood               0.200000   1.000  1.000  P 8E36 
            Full comment: P 8E3676 
0301238000 3A   Onion, bulb, dried                 0.200000   9.000  1.000  P 8E36 
            Full comment: P 8E3676 
0301238001 3A   Onion, bulb, dried-babyfood        0.200000   9.000  1.000  P 8E36 
            Full comment: P 8E3676 
0301338000 3A   Shallot, bulb                      0.200000   1.000  1.000   
0302103000 3B   Chive, fresh leaves                0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
0302198000 3B   Leek                               0.200000   1.000  1.000  P 8E36 
            Full comment: P 8E3676 
0302239000 3B   Onion, green                       0.200000   1.000  1.000  P 8E36 
            Full comment: P 8E3676 
0302338500 3B   Shallot, fresh leaves              0.200000   1.000  1.000   
0401005000 4A   Amaranth, leafy                    0.200000   1.000  1.000   
0401018000 4A   Arugula                            0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0401104000 4A   Chrysanthemum, garland             0.200000   1.000  1.000   
0401133000 4A   Cress, garden                      0.200000   1.000  1.000   
0401134000 4A   Cress, upland                      0.200000   1.000  1.000   
0401138000 4A   Dandelion, leaves                  0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0401150000 4A   Endive                             0.200000   1.000  1.000  P 7F20 



Glyphosate Dietary Exposure and Risk Assessment D429229 
 

 
Page 8 of 20 

            Full comment: P 7F2016 & 8E2122 
0401204000 4A   Lettuce, head                      0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0401205000 4A   Lettuce, leaf                      0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0401248000 4A   Parsley, leaves                    0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0401313000 4A   Radicchio                          0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0401355000 4A   Spinach                            0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0401355001 4A   Spinach-babyfood                   0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0402076000 4B   Cardoon                            0.200000   1.000  1.000   
0402085000 4B   Celery                             0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0402085001 4B   Celery-babyfood                    0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0402086000 4B   Celery, juice                      0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0402087000 4B   Celtuce                            0.500000   1.000  1.000   
0402152000 4B   Fennel, Florence                   0.500000   1.000  1.000   
0402322000 4B   Rhubarb                            0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0402367000 4B   Swiss chard                        0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501061000 5A   Broccoli                           0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501061001 5A   Broccoli-babyfood                  0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501062000 5A   Broccoli, Chinese                  0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501064000 5A   Brussels sprouts                   0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501069000 5A   Cabbage                            0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501071000 5A   Cabbage, Chinese, napa             0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501072000 5A   Cabbage, Chinese, mustard          0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501083000 5A   Cauliflower                        0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0501196000 5A   Kohlrabi                           0.500000   1.000  1.000   
0502063000 5B   Broccoli raab                      0.200000   1.000  1.000   
0502070000 5B   Cabbage, Chinese, bok choy         0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0502117000 5B   Collards                           0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0502194000 5B   Kale                               0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0502229000 5B   Mustard greens                     0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0502318000 5B   Rape greens                        0.200000   1.000  1.000   
0502389000 5B   Turnip, greens                     0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
0600347000 6    Soybean, seed                     20.000000   1.000  1.000  P 5F15 
            Full comment: P 5F1536 
0600349000 6    Soybean, soy milk                 20.000000   1.000  1.000  P 5F15 
            Full comment: P 5F1536 
0600349001 6    Soybean, soy milk-babyfood or in  20.000000   1.000  1.000   
0600350000 6    Soybean, oil                      20.000000   1.000  1.000  P 5F15 
            Full comment: P 5F1536 
0600350001 6    Soybean, oil-babyfood             20.000000   1.000  1.000  P 5F15 
            Full comment: P 5F1536 
0601043000 6A   Bean, snap, succulent              5.000000   1.000  1.000  P 2E41 
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            Full comment: P 2E4118 
0601043001 6A   Bean, snap, succulent-babyfood     5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0601257000 6A   Pea, edible podded, succulent      5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0601349500 6AB  Soybean, vegetable                 5.000000   1.000  1.000   
0602031000 6B   Bean, broad, succulent             5.000000   1.000  1.000   
0602033000 6B   Bean, cowpea, succulent            5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0602037000 6B   Bean, lima, succulent              5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0602255000 6B   Pea, succulent                     5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0602255001 6B   Pea, succulent-babyfood            5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0602259000 6B   Pea, pigeon, succulent             5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603030000 6C   Bean, black, seed                  5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603032000 6C   Bean, broad, seed                  5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603034000 6C   Bean, cowpea, seed                 5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603035000 6C   Bean,  great northern, seed        5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603036000 6C   Bean, kidney, seed                 5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603038000 6C   Bean, lima, seed                   5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603039000 6C   Bean, mung, seed                   5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603040000 6C   Bean, navy, seed                   5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603041000 6C   Bean, pink, seed                   5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603042000 6C   Bean, pinto, seed                  5.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603098000 6C   Chickpea, seed                     8.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603098001 6C   Chickpea, seed-babyfood            8.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603099000 6C   Chickpea, flour                    8.000000   1.000  1.000   
0603182000 6C   Guar, seed                         8.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603182001 6C   Guar, seed-babyfood                8.000000   1.000  1.000   
0603203000 6C   Lentil, seed                       8.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603256000 6C   Pea, dry                           8.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603256001 6C   Pea, dry-babyfood                  8.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
0603258000 6C   Pea, pigeon, seed                  8.000000   1.000  1.000   
0603348000 6C   Soybean, flour                    20.000000   1.000  1.000  P 5F15 
            Full comment: P 5F1536 
0603348001 6C   Soybean, flour-babyfood           20.000000   1.000  1.000  P 5F15 
            Full comment: P 5F1536 
0801374000 8A   Tomatillo                          0.100000   1.000  1.000   
0801375000 8A   Tomato                             0.100000   1.000  1.000   
0801375001 8A   Tomato-babyfood                    0.100000   1.000  1.000   
0801376000 8A   Tomato, paste                      0.100000   5.400  1.000   
0801376001 8A   Tomato, paste-babyfood             0.100000   5.400  1.000   
0801377000 8A   Tomato, puree                      0.100000   3.300  1.000   
0801377001 8A   Tomato, puree-babyfood             0.100000   3.300  1.000   
0801378000 8A   Tomato, dried                      0.100000  14.300  1.000   
0801378001 8A   Tomato, dried-babyfood             0.100000  14.300  1.000   
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0801379000 8A   Tomato, juice                      0.100000   1.500  1.000   
0801380000 8A   Tomato, Tree                       0.100000   1.000  1.000   
0802148000 8BC  Eggplant                           0.100000   1.000  1.000   
0802234000 8BC  Okra                               0.500000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
0802270000 8B   Pepper, bell                       0.100000   1.000  1.000   
0802270001 8B   Pepper, bell-babyfood              0.100000   1.000  1.000   
0802271000 8B   Pepper, bell, dried                0.100000   1.000  1.000   
0802271001 8B   Pepper, bell, dried-babyfood       0.100000   1.000  1.000   
0802272000 8BC  Pepper, nonbell                    0.100000   1.000  1.000   
0802272001 8BC  Pepper, nonbell-babyfood           0.100000   1.000  1.000   
0802273000 8BC  Pepper, nonbell, dried             0.100000   1.000  1.000   
0901075000 9A   Cantaloupe                         0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0901187000 9A   Honeydew melon                     0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0901399000 9A   Watermelon                         0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0901400000 9A   Watermelon, juice                  0.500000   1.000  1.000   
0902021000 9B   Balsam pear                        0.500000   1.000  1.000   
0902088000 9B   Chayote, fruit                     0.500000   1.000  1.000   
0902102000 9B   Chinese waxgourd                   0.500000   1.000  1.000   
0902135000 9B   Cucumber                           0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0902308000 9B   Pumpkin                            0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0902309000 9B   Pumpkin, seed                      0.500000   1.000  1.000   
0902356000 9B   Squash, summer                     0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0902356001 9B   Squash, summer-babyfood            0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0902357000 9B   Squash, winter                     0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
0902357001 9B   Squash, winter-babyfood            0.500000   1.000  1.000  P 3E28 
            Full comment: P 3E2845 
1001106000 10A  Citron                             0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1001107000 10A  Citrus hybrids                     0.500000   1.000  1.000   
1001108000 10A  Citrus, oil                        0.500000   1.000  1.000   
1001240000 10A  Orange                             0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1001241000 10A  Orange, juice                      0.500000   1.800  1.000  P 4F43 
            Full comment: P 4F4338 
1001241001 10A  Orange, juice-babyfood             0.500000   1.800  1.000  P 4F43 
            Full comment: P 4F4338 
1001242000 10A  Orange, peel                       0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1001369000 10A  Tangerine                          0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1001370000 10A  Tangerine, juice                   0.500000   2.300  1.000  P 4F43 
            Full comment: P 4F4338 
1002197000 10B  Kumquat                            0.500000   1.000  1.000   
1002199000 10B  Lemon                              0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1002200000 10B  Lemon, juice                       0.500000   2.000  1.000  P 4F43 
            Full comment: P 4F4338 
1002200001 10B  Lemon, juice-babyfood              0.500000   2.000  1.000  P 4F43 
            Full comment: P 4F4338 
1002201000 10B  Lemon, peel                        0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1002206000 10B  Lime                               0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1002207000 10B  Lime, juice                        0.500000   2.000  1.000  P 4F43 
            Full comment: P 4F4338 
1002207001 10B  Lime, juice-babyfood               0.500000   2.000  1.000  P 4F43 
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            Full comment: P 4F4338 
1003180000 10C  Grapefruit                         0.500000   1.000  1.000  P 4F43 
            Full comment: P 4F4338 
1003181000 10C  Grapefruit, juice                  0.500000   2.100  1.000  P 4F43 
            Full comment: P 4F4338 
1003307000 10C  Pummelo                            0.500000   1.000  1.000   
1100007000 11   Apple, fruit with peel             0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100008000 11   Apple, peeled fruit                0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100008001 11   Apple, peeled fruit-babyfood       0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100009000 11   Apple, dried                       0.200000   8.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100009001 11   Apple, dried-babyfood              0.200000   8.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100010000 11   Apple, juice                       0.200000   1.300  1.000  P 6F18 
            Full comment: P 6F1861 
1100010001 11   Apple, juice-babyfood              0.200000   1.300  1.000  P 6F18 
            Full comment: P 6F1861 
1100011000 11   Apple, sauce                       0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100011001 11   Apple, sauce-babyfood              0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100129000 11   Crabapple                          0.200000   1.000  1.000   
1100173500 11   Goji berry                         0.100000   1.000  1.000   
1100210000 11   Loquat                             0.200000   1.000  1.000   
1100266000 11   Pear                               0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100266001 11   Pear-babyfood                      0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100267000 11   Pear, dried                        0.200000   6.250  1.000  P 6F18 
            Full comment: P 6F1861 
1100268000 11   Pear, juice                        0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100268001 11   Pear, juice-babyfood               0.200000   1.000  1.000  P 6F18 
            Full comment: P 6F1861 
1100310000 11   Quince                             0.200000   1.000  1.000   
1201090000 12A  Cherry                             0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1201090001 12A  Cherry-babyfood                    0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1201091000 12A  Cherry, juice                      0.200000   1.500  1.000  P 2600 
            Full comment: P 260044 
1201091001 12A  Cherry, juice-babyfood             0.200000   1.500  1.000  P 2600 
            Full comment: P 260044 
1202012000 12B  Apricot                            0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202012001 12B  Apricot-babyfood                   0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202013000 12B  Apricot, dried                     0.200000   6.000  1.000  P 2600 
            Full comment: P 260044 
1202014000 12B  Apricot, juice                     0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202014001 12B  Apricot, juice-babyfood            0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202230000 12B  Nectarine                          0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202260000 12B  Peach                              0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202260001 12B  Peach-babyfood                     0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202261000 12B  Peach, dried                       0.200000   7.000  1.000  P 2600 
            Full comment: P 260044 
1202261001 12B  Peach, dried-babyfood              0.200000   7.000  1.000   
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1202262000 12B  Peach, juice                       0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1202262001 12B  Peach, juice-babyfood              0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1203285000 12C  Plum                               0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1203285001 12C  Plum-babyfood                      0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1203286000 12C  Plum, prune, fresh                 0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1203286001 12C  Plum, prune, fresh-babyfood        0.200000   1.000  1.000  P 2600 
            Full comment: P 260044 
1203287000 12C  Plum, prune, dried                 0.200000   5.000  1.000  P 2600 
            Full comment: P 260044 
1203287001 12C  Plum, prune, dried-babyfood        0.200000   5.000  1.000   
1203288000 12C  Plum, prune, juice                 0.200000   1.400  1.000  P 2600 
            Full comment: P 260044 
1203288001 12C  Plum, prune, juice-babyfood        0.200000   1.400  1.000  P 2600 
            Full comment: P 260044 
1301055000 13A  Blackberry                         0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1301056000 13A  Blackberry, juice                  0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1301056001 13A  Blackberry, juice-babyfood         0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1301058000 13A  Boysenberry                        0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1301208000 13A  Loganberry                         0.200000   1.000  1.000   
1301320000 13A  Raspberry                          0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1301320001 13A  Raspberry-babyfood                 0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1301321000 13A  Raspberry, juice                   0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1301321001 13A  Raspberry, juice-babyfood          0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1302057000 13B  Blueberry                          0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1302057001 13B  Blueberry-babyfood                 0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1302136000 13B  Currant                            0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1302137000 13B  Currant, dried                     0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1302149000 13B  Elderberry                         0.200000   1.000  1.000   
1302174000 13B  Gooseberry                         0.200000   1.000  1.000   
1302191000 13B  Huckleberry                        0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1303227000 13C  Mulberry                           0.200000   1.000  1.000   
1304175000 13D  Grape                              0.200000   1.000  1.000  P 5F15 
            Full comment: P 5F1560 
1304176000 13D  Grape, juice                       0.200000   1.200  1.000  P 5F15 
            Full comment: P 5F1560 
1304176001 13D  Grape, juice-babyfood              0.200000   1.200  1.000  P 5F15 
            Full comment: P 5F1560 
1304179000 13D  Grape, wine and sherry             0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1304195000 13D  Kiwifruit, fuzzy                   0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2929 
1307130000 13G  Cranberry                          0.200000   1.000  1.000  P 0E24 
            Full comment: P 0E2421 
1307130001 13G  Cranberry-babyfood                 0.200000   1.000  1.000  P 0E24 
            Full comment: P 0E2421 
1307131000 13G  Cranberry, dried                   0.200000   1.000  1.000  P 0E24 
            Full comment: P 0E2421 
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1307132000 13G  Cranberry, juice                   0.200000   1.100  1.000  P 0E24 
            Full comment: P 0E2421 
1307132001 13G  Cranberry, juice-babyfood          0.200000   1.100  1.000  P 0E24 
            Full comment: P 0E2421 
1307359000 13G  Strawberry                         0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1307359001 13G  Strawberry-babyfood                0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1307360000 13G  Strawberry, juice                  0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1307360001 13G  Strawberry, juice-babyfood         0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2930 
1400003000 14   Almond                             1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400003001 14   Almond-babyfood                    1.000000   1.000  1.000   
1400004000 14   Almond, oil                        1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400004001 14   Almond, oil-babyfood               1.000000   1.000  1.000   
1400059000 14   Brazil nut                         1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400068000 14   Butternut                          1.000000   1.000  1.000   
1400081000 14   Cashew                             1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400092000 14   Chestnut                           1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400155000 14   Hazelnut                           1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400156000 14   Hazelnut, oil                      1.000000   1.000  1.000   
1400185000 14   Hickory nut                        1.000000   1.000  1.000   
1400213000 14   Macadamia nut                      1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400269000 14   Pecan                              1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1400278000 14   Pine nut                           1.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1400282000 14   Pistachio                          1.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1400391000 14   Walnut                             1.000000   1.000  1.000  P 7F18 
            Full comment: P 7F1893 
1500025000 15   Barley, pearled barley            30.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
1500025001 15   Barley, pearled barley-babyfood   30.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
1500026000 15   Barley, flour                     30.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
1500026001 15   Barley, flour-babyfood            30.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
1500027000 15   Barley, bran                      30.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
1500065000 15   Buckwheat                         30.000000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500066000 15   Buckwheat, flour                  30.000000   1.000  1.000   
1500120000 15   Corn, field, flour                 5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500120001 15   Corn, field, flour-babyfood        5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500121000 15   Corn, field, meal                  5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500121001 15   Corn, field, meal-babyfood         5.000000   1.000  1.000   
1500122000 15   Corn, field, bran                  5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500123000 15   Corn, field, starch                5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500123001 15   Corn, field, starch-babyfood       5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
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1500124000 15   Corn, field, syrup                 5.000000   1.500  1.000  P 8F36 
            Full comment: P 8F3673 
1500124001 15   Corn, field, syrup-babyfood        5.000000   1.500  1.000  P 8F36 
            Full comment: P 8F3673 
1500125000 15   Corn, field, oil                   5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500125001 15   Corn, field, oil-babyfood          5.000000   1.000  1.000  P 8F36 
            Full comment: P 8F3673 
1500126000 15   Corn, pop                          0.100000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500127000 15   Corn, sweet                        3.500000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500127001 15   Corn, sweet-babyfood               3.500000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500226000 15   Millet, grain                     30.000000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500231000 15   Oat, bran                         30.000000   1.000  1.000  P 6E46 
            Full comment: P 6E4645 
1500232000 15   Oat, flour                        30.000000   1.000  1.000  P 6E46 
            Full comment: P 6E4645 
1500232001 15   Oat, flour-babyfood               30.000000   1.000  1.000  P 6E46 
            Full comment: P 6E4645 
1500233000 15   Oat, groats/rolled oats           30.000000   1.000  1.000  P 6E46 
            Full comment: P 6E4645 
1500233001 15   Oat, groats/rolled oats-babyfood  30.000000   1.000  1.000  P 6E46 
            Full comment: P 6E4645 
1500323000 15   Rice, white                        0.100000   1.000  1.000   
1500323001 15   Rice, white-babyfood               0.100000   1.000  1.000   
1500324000 15   Rice, brown                        0.100000   1.000  1.000   
1500324001 15   Rice, brown-babyfood               0.100000   1.000  1.000   
1500325000 15   Rice, flour                        0.100000   1.000  1.000   
1500325001 15   Rice, flour-babyfood               0.100000   1.000  1.000   
1500326000 15   Rice, bran                         0.100000   1.000  1.000   
1500326001 15   Rice, bran-babyfood                0.100000   1.000  1.000   
1500328000 15   Rye, grain                        30.000000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500329000 15   Rye, flour                        30.000000   1.000  1.000   
1500344000 15   Sorghum, grain                    30.000000   1.000  1.000   
1500345000 15   Sorghum, syrup                    30.000000   1.000  1.000   
1500381000 15   Triticale, flour                  30.000000   1.000  1.000   
1500381001 15   Triticale, flour-babyfood         30.000000   1.000  1.000   
1500401000 15   Wheat, grain                      30.000000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500401001 15   Wheat, grain-babyfood             30.000000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500402000 15   Wheat, flour                      30.000000   1.000  1.000   
1500402001 15   Wheat, flour-babyfood             30.000000   1.000  1.000   
1500403000 15   Wheat, germ                       30.000000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500404000 15   Wheat, bran                       30.000000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1500405000 15   Wild rice                          0.100000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1800002000 18   Alfalfa, seed                      0.500000   1.000  1.000   
1901028000 19A  Basil, fresh leaves                0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1901028001 19A  Basil, fresh leaves-babyfood       0.200000   1.000  1.000   
1901029000 19A  Basil, dried leaves                0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1901029001 19A  Basil, dried leaves-babyfood       0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1901102500 19A  Chive, dried leaves                0.200000   1.000  1.000   
1901118000 19A  Cilantro, leaves                   0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1901118001 19A  Cilantro, leaves-babyfood          0.200000   1.000  1.000   
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1901144000 19A  Dillweed                           0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1901184000 19A  Herbs, other                       0.200000   1.000  1.000   
1901184001 19A  Herbs, other-babyfood              0.200000   1.000  1.000   
1901202000 19A  Lemongrass                         0.200000   1.000  1.000   
1901220000 19A  Marjoram                           0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1901220001 19A  Marjoram-babyfood                  0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1901249000 19A  Parsley, dried leaves              0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1901249001 19A  Parsley, dried leaves-babyfood     0.200000   1.000  1.000  P 8E21 
            Full comment: P 8E2122 
1901334000 19A  Savory                             0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1902105000 19B  Cinnamon                           7.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1902105001 19B  Cinnamon-babyfood                  7.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1902119000 19B  Coriander, seed                    7.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1902119001 19B  Coriander, seed-babyfood           7.000000   1.000  1.000   
1902143000 19B  Dill, seed                         7.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1902274000 19B  Pepper, black and white            7.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1902274001 19B  Pepper, black and white-babyfood   7.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
1902354000 19B  Spices, other                      7.000000   1.000  1.000   
1902354001 19B  Spices, other-babyfood             7.000000   1.000  1.000   
2001163000 20A  Flax seed, oil                    40.000000   1.000  1.000  00ND00 
            Full comment: 00ND0025 (S18) 
2001319000 20A  Rapeseed, oil                     20.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
2001319001 20A  Rapeseed, oil-babyfood            20.000000   1.000  1.000  P 2E41 
            Full comment: P 2E4118 
2001336000 20A  Sesame, seed                      40.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
2001336001 20A  Sesame, seed-babyfood             40.000000   1.000  1.000   
2001337000 20A  Sesame, oil                       40.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
2001337001 20A  Sesame, oil-babyfood              40.000000   1.000  1.000   
2002330000 20B  Safflower, oil                    40.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
2002330001 20B  Safflower, oil-babyfood           40.000000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
2002364000 20B  Sunflower, seed                   40.000000   1.000  1.000  P 6F34 
            Full comment: P 6F3408 
2002365000 20B  Sunflower, oil                    40.000000   1.000  1.000  P 6F34 
            Full comment: P 6F3408 
2002365001 20B  Sunflower, oil-babyfood           40.000000   1.000  1.000  P 6F34 
            Full comment: P 6F3408 
2003114001 20C  Coconut, oil-babyfood              0.100000   1.000  1.000  P 2F26 
            Full comment: P 2F2680 
2003128000 20C  Cottonseed, oil                   40.000000   1.000  1.000   
2003128001 20C  Cottonseed, oil-babyfood          40.000000   1.000  1.000   
3100046000 31   Beef, meat byproducts              5.000000   1.000  1.000   
3100046001 31   Beef, meat byproducts-babyfood     5.000000   1.000  1.000   
3100048000 31   Beef, kidney                       5.000000   1.000  1.000  P 4F43 
            Full comment: P 4F4312 
3100049000 31   Beef, liver                        5.000000   1.000  1.000  P OF23 
            Full comment: P OF2329 
3100049001 31   Beef, liver-babyfood               5.000000   1.000  1.000  P OF23 
            Full comment: P OF2329 
3200170000 32   Goat, meat byproducts              5.000000   1.000  1.000   
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3200172000 32   Goat, kidney                       5.000000   1.000  1.000   
3200173000 32   Goat, liver                        5.000000   1.000  1.000   
3400291000 34   Pork, skin                         5.000000   1.000  1.000   
3400292000 34   Pork, meat byproducts              5.000000   1.000  1.000   
3400292001 34   Pork, meat byproducts-babyfood     5.000000   1.000  1.000   
3400294000 34   Pork, kidney                       5.000000   1.000  1.000   
3400295000 34   Pork, liver                        5.000000   1.000  1.000  P 0F23 
            Full comment: P 0F2329 
3500340000 35   Sheep, meat byproducts             5.000000   1.000  1.000   
3500342000 35   Sheep, kidney                      5.000000   1.000  1.000   
3500343000 35   Sheep, liver                       5.000000   1.000  1.000   
4000093000 40   Chicken, meat                      0.100000   1.000  1.000  P 9F50 
            Full comment: P 9F5096 
4000093001 40   Chicken, meat-babyfood             0.100000   1.000  1.000  P 9F50 
            Full comment: P 9F5096 
4000094000 40   Chicken, liver                     1.000000   1.000  1.000  P 9F50 
            Full comment: P 9F5096 
4000095000 40   Chicken, meat byproducts           1.000000   1.000  1.000  P 9F50 
            Full comment: P 9F5096 
4000095001 40   Chicken, meat byproducts-babyfoo   1.000000   1.000  1.000  P 9F50 
            Full comment: P 9F5096 
4000097000 40   Chicken, skin                      1.000000   1.000  1.000   
4000097001 40   Chicken, skin-babyfood             1.000000   1.000  1.000   
5000382000 50   Turkey, meat                       0.100000   1.000  1.000  P 0F23 
            Full comment: P 0F2329 
5000382001 50   Turkey, meat-babyfood              0.100000   1.000  1.000  P 0F23 
            Full comment: P 0F2329 
5000383000 50   Turkey, liver                      1.000000   1.000  1.000   
5000383001 50   Turkey, liver-babyfood             1.000000   1.000  1.000   
5000384000 50   Turkey, meat byproducts            1.000000   1.000  1.000  P 0F23 
            Full comment: P 0F2329 
5000384001 50   Turkey, meat byproducts-babyfood   1.000000   1.000  1.000  P 0F23 
            Full comment: P 0F2329 
5000386000 50   Turkey, skin                       1.000000   1.000  1.000   
5000386001 50   Turkey, skin-babyfood              1.000000   1.000  1.000   
6000301000 60   Poultry, other, meat               0.100000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
6000302000 60   Poultry, other, liver              1.000000   1.000  1.000   
6000303000 60   Poultry, other, meat byproducts    1.000000   1.000  1.000   
6000305000 60   Poultry, other, skin               1.000000   1.000  1.000   
7000145000 70   Egg, whole                         0.050000   1.000  1.000  P  9F5 
            Full comment: P  9F5096 
7000145001 70   Egg, whole-babyfood                0.050000   1.000  1.000  P  9F5 
            Full comment: P  9F5096 
7000146000 70   Egg, white                         0.050000   1.000  1.000  P  9F5 
            Full comment: P  9F5096 
7000146001 70   Egg, white (solids)-babyfood       0.050000   1.000  1.000   
7000147000 70   Egg, yolk                          0.050000   1.000  1.000  P  9F5 
            Full comment: P  9F5096 
7000147001 70   Egg, yolk-babyfood                 0.050000   1.000  1.000  P  9F5 
            Full comment: P  9F5096 
8000157000 80   Fish-freshwater finfish            0.250000   1.000  1.000  P 9F21 
            Full comment: P 9F2163 
8000158000 80   Fish-freshwater finfish, farm ra   0.250000   1.000  1.000  P 9F21 
            Full comment: P 9F2163 
8000159000 80   Fish-saltwater finfish, tuna       0.250000   1.000  1.000  P 9F21 
            Full comment: P 9F2163 
8000160000 80   Fish-saltwater finfish, other      0.250000   1.000  1.000  P 9F21 
            Full comment: P 9F2163 
8000161000 80   Fish-shellfish, crustacean         3.000000   1.000  1.000  P 3F29 
            Full comment: P 3F2956 
8000162000 80   Fish-shellfish, mollusc            3.000000   1.000  1.000  P 3F29 
            Full comment: P 3F2956 
8601000000 86A  Water, direct, all sources         0.075000   1.000  1.000   
8602000000 86B  Water, indirect, all sources       0.075000   1.000  1.000   
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9500000500 O    Acai berry                         0.200000   1.000  1.000   
9500001000 O    Acerola                            0.200000   1.000  1.000   
9500001500 O    Agave                              0.500000   1.000  1.000   
9500016000 O    Artichoke, globe                   0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
9500019000 O    Asparagus                          0.500000   1.000  1.000  P 8E36 
            Full comment: P 8E3648 
9500019500 O    Atemoya                            0.200000   1.000  1.000   
9500020000 O    Avocado                            0.200000   1.000  1.000  P 8F20 
            Full comment: P 8F2021 
9500022000 O    Bamboo, shoots                     0.500000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
9500023000 O    Banana                             0.200000   1.000  1.000  P 9F22 
            Full comment: P 9F2223 
9500023001 O    Banana-babyfood                    0.200000   1.000  1.000  P 9F22 
            Full comment: P 9F2223 
9500024000 O    Banana, dried                      0.200000   3.900  1.000  P 9F22 
            Full comment: P 9F2223 
9500024001 O    Banana, dried-babyfood             0.200000   3.900  1.000  P 9F22 
            Full comment: P 9F2223 
9500060000 O    Breadfruit                         0.200000   1.000  1.000  P 9E37 
            Full comment: P 9E3754 
9500073000 O    Cactus                             0.500000   1.000  1.000   
9500074000 O    Canistel                           0.200000   1.000  1.000   
9500077000 O    Carob                              0.200000   1.000  1.000   
9500089000 O    Cherimoya                          0.200000   1.000  1.000   
9500109000 O    Cocoa bean, chocolate              0.200000   1.000  1.000  P 0E38 
            Full comment: P 0E3857 
9500110000 O    Cocoa bean, powder                 0.200000   1.000  1.000  P 0E38 
            Full comment: P 0E3857 
9500111000 O    Coconut, meat                      0.100000   1.000  1.000  P 2F26 
            Full comment: P 2F2680 
9500111001 O    Coconut, meat-babyfood             0.100000   1.000  1.000  P 2F26 
            Full comment: P 2F2680 
9500112000 O    Coconut, dried                     0.100000   2.100  1.000  P 2F26 
            Full comment: P 2F2680 
9500113000 O    Coconut, milk                      0.100000   1.000  1.000  P 2F26 
            Full comment: P 2F2680 
9500114000 O    Coconut, oil                       0.100000   1.000  1.000  P 2F26 
            Full comment: P 2F2680 
9500115000 O    Coffee, roasted bean               1.000000   1.000  1.000  P 6E18 
            Full comment: P 6E1809 
9500116000 O    Coffee, instant                    1.000000   1.000  1.000  P 6E18 
            Full comment: P 6E1809 
9500141000 O    Date                               0.200000   1.000  1.000  P 9E37 
            Full comment: P 9E3754 
9500151000 O    Feijoa                             0.200000   1.000  1.000   
9500153000 O    Fig                                0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2929 
9500154000 O    Fig, dried                         0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2929 
9500177000 O    Grape, leaves                      0.200000   1.000  1.000   
9500178000 O    Grape, raisin                      0.200000   4.300  1.000  P 5F15 
            Full comment: P 5F1560 
9500183000 O    Guava                              0.200000   1.000  1.000  P 1E24 
            Full comment: P 1E2443 
9500183001 O    Guava-babyfood                     0.200000   1.000  1.000   
9500188000 O    Hop                                7.000000   1.000  1.000   
9500193000 O    Jackfruit                          0.200000   1.000  1.000   
9500209000 O    Longan                             0.200000   1.000  1.000   
9500211000 O    Lychee                             0.200000   1.000  1.000   
9500212000 O    Lychee, dried                      0.200000   1.850  1.000   
9500214000 O    Mamey apple                        0.200000   1.000  1.000   
9500215000 O    Mango                              0.200000   1.000  1.000  P 1E24 
            Full comment: P 1E2490 
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9500215001 O    Mango-babyfood                     0.200000   1.000  1.000  P 1E24 
            Full comment: P 1E2490 
9500216000 O    Mango, dried                       0.200000   1.000  1.000  P 1E24 
            Full comment: P 1E2490 
9500217000 O    Mango, juice                       0.200000   1.000  1.000  P 1E24 
            Full comment: P 1E2490 
9500217001 O    Mango, juice-babyfood              0.200000   1.000  1.000  P 1E24 
            Full comment: P 1E2490 
9500235000 O    Olive                              0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2929 
9500236000 O    Olive, oil                         0.200000   1.000  1.000  P 3E29 
            Full comment: P 3E2929 
9500243000 O    Palm heart, leaves                 0.500000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
9500244000 O    Palm, oil                          0.100000   1.000  1.000  P 6H51 
            Full comment: P 6H5115 
9500244001 O    Palm, oil-babyfood                 0.100000   1.000  1.000  P 6H51 
            Full comment: P 6H5115 
9500245000 O    Papaya                             0.200000   1.000  1.000  P 1E24 
            Full comment: P 1E2443 
9500245001 O    Papaya-babyfood                    0.200000   1.000  1.000   
9500246000 O    Papaya, dried                      0.200000   1.800  1.000  P 1E24 
            Full comment: P 1E2443 
9500247000 O    Papaya, juice                      0.200000   1.500  1.000  P 1E24 
            Full comment: P 1E2443 
9500252000 O    Passionfruit                       0.200000   1.000  1.000  P 9E37 
            Full comment: P 9E3715 
9500252001 O    Passionfruit-babyfood              0.200000   1.000  1.000   
9500253000 O    Passionfruit, juice                0.200000   1.000  1.000  P 9E37 
            Full comment: P 9E3715 
9500253001 O    Passionfruit, juice-babyfood       0.200000   1.000  1.000   
9500254000 O    Pawpaw                             0.200000   1.000  1.000   
9500263000 O    Peanut                             0.100000   1.000  1.000  P 0F23 
            Full comment: P 0F2329 
9500264000 O    Peanut, butter                     0.100000   1.890  1.000   
9500265000 O    Peanut, oil                        0.100000   1.000  1.000  P 0F23 
            Full comment: P 0F2329 
9500275000 O    Peppermint                       200.000000   1.000  1.000   
9500276000 O    Peppermint, oil                  200.000000   1.000  1.000   
9500277000 O    Persimmon                          0.200000   1.000  1.000  P 9E37 
            Full comment: P 9E3754 
9500279000 O    Pineapple                          0.200000   1.000  1.000  P 2F26 
            Full comment: P 2F2634 
9500279001 O    Pineapple-babyfood                 0.200000   1.000  1.000  P 2F26 
            Full comment: P 2F2634 
9500280000 O    Pineapple, dried                   0.200000   5.000  1.000  P 2F26 
            Full comment: P 2F2634 
9500281000 O    Pineapple, juice                   0.200000   1.700  1.000  P 2F26 
            Full comment: P 2F2634 
9500281001 O    Pineapple, juice-babyfood          0.200000   1.700  1.000  P 2F26 
            Full comment: P 2F2634 
9500283000 O    Plantain                           0.200000   1.000  1.000  P 9F22 
            Full comment: P 9F2223 
9500284000 O    Plantain, dried                    0.200000   3.900  1.000  P 9F22 
            Full comment: P 9F2223 
9500289000 O    Pomegranate                        0.200000   1.000  1.000  P 1E39 
            Full comment: P 1E3978 
9500311000 O    Quinoa, grain                      5.000000   1.000  1.000   
9500333000 O    Sapote, Mamey                      0.200000   1.000  1.000   
9500346000 O    Soursop                            0.200000   1.000  1.000   
9500351000 O    Spanish lime                       0.200000   1.000  1.000   
9500352000 O    Spearmint                        200.000000   1.000  1.000   
9500353000 O    Spearmint, oil                   200.000000   1.000  1.000   
9500358000 O    Starfruit                          0.200000   1.000  1.000  P 6E34 
            Full comment: P 6E3424 
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9500361000 O    Sugar apple                        0.200000   1.000  1.000   
9500362000 O    Sugarcane, sugar                   2.000000   1.000  1.000   
9500362001 O    Sugarcane, sugar-babyfood          2.000000   1.000  1.000   
9500363000 O    Sugarcane, molasses               30.000000   1.000  1.000  P 9H51 
            Full comment: P 9H5196 
9500363001 O    Sugarcane, molasses-babyfood      30.000000   1.000  1.000  P 9H51 
            Full comment: P 9H5196 
9500368000 O    Tamarind                           0.200000   1.000  1.000   
9500372000 O    Tea, dried                         1.000000   1.000  1.000  P 1H53 
            Full comment: P 1H5310 & 8H5568 
9500373000 O    Tea, instant                       7.000000   1.000  1.000  P 1H53 
            Full comment: P 1H5310 & 8H5568 
9500373500 O    Teff, flour                        5.000000   1.000  1.000   
9500398000 O    Watercress                         0.200000   1.000  1.000  P 9E60 
            Full comment: P 9E6003 
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Attachment 2: DEEM-FCID Chronic Exposure Estimates. 
 
US EPA                                                          Ver. 3.16, 03-08-d 
DEEM-FCID Chronic analysis for GLYPHOSATE                  NHANES 2003-2008 2-day 
Residue file name: C:\Users\tbloem\Documents\work\glyphosate\registration 
review\417300C.R08 
                                                 Adjustment factor #2 NOT used. 
Analysis Date 06-20-2017/13:09:59     Residue file dated: 06-20-2017/13:09:31 
Reference dose (RfD, Chronic) = 1 mg/kg bw/day 
COMMENT 1: THIS R98 FILE WAS GENERATED USING THE CONVERT TO R98 UTILITY VERSION 1.1.2. 
=============================================================================== 
                    Total exposure by population subgroup 
------------------------------------------------------------------------------- 
 
                                                    Total Exposure 
                                         ----------------------------------- 
          Population                         mg/kg             Percent of    
           Subgroup                       body wt/day             Rfd        
--------------------------------------   -------------       ---------------- 
Total US Population                         0.089771                 9.0% 
Hispanic                                    0.093159                 9.3% 
Non-Hisp-White                              0.089643                 9.0% 
Non-Hisp-Black                              0.085154                 8.5% 
Non-Hisp-Other                              0.093631                 9.4% 
Nursing Infants                             0.070718                 7.1% 
Non-Nursing Infants                         0.168538                16.9% 
Female 13+ PREG                             0.075060                 7.5% 
Children 1-6                                0.216642                21.7% 
Children 7-12                               0.137951                13.8% 
Male 13-19                                  0.096115                 9.6% 
Female 13-19/NP                             0.080940                 8.1% 
Male 20+                                    0.075885                 7.6% 
Female 20+/NP                               0.062555                 6.3% 
Seniors 55+                                 0.059593                 6.0% 
All Infants                                 0.138338                13.8% 
Female 13-50                                0.068978                 6.9% 
Children 1-2                                0.228379                22.8% 
Children 3-5                                0.212036                21.2% 
Children 6-12                               0.147749                14.8% 
Youth 13-19                                 0.088362                 8.8% 
Adults 20-49                                0.074650                 7.5% 
Adults 50-99                                0.061258                 6.1% 
Female 13-49                                0.069318                 6.9% 
 
------------------------------------------------------------------------------- 
 



Outside Stakeholder Meeting Notes: 
 
Meeting Topic: In-person meeting (with one attendee participating vis teleconference) between the U.S. 
Environmental Protection Agency’s (EPA) Office of Pesticide Programs (OPP) and representatives from 
Moms Across America (MAA), Health Research Institute, Herbicide-Free Campus, Kamut International, 
Farmer’s Footprint, and Seraphic Group regarding glyphosate. 
 
Meeting Date: August 23, 2019 
 
Meeting Summary: 
 
Moms Across America Meeting Regarding Glyphosate. On August 23, 2019, OPP staff from Health 
Effects Division (HED) and the Pesticide Re-evaluation Division (PRD) met with representatives from 
Moms Across America (MAA), Health Research Institute, Herbicide-Free Campus, Kamut International, 
Farmer’s Footprint, and Seraphic Group regarding glyphosate. Glyphosate is a non-selective, systemic 
herbicide registered for use in a wide array of both agricultural and non-agricultural settings. During the 
meeting, MAA advocated for the cancellation of glyphosate using a two-year phase-out period, citing 
their concerns regarding the use of glyphosate as a pre-harvest desiccation aid, the potential for 
possible human health impacts from glyphosate, and the availability of alternatives to glyphosate and 
other pesticides in ornamental landscaping and farming. The group also discussed the statutory 
framework informing EPA’s risk-benefit assessment process for pesticides. A comment period for EPA’s 
glyphosate Proposed Interim Registration Review Decision (PID) closed on September 3rd, 2019. 
 
List of Participating Non-EPA Persons: 
 

Name Organization Remote or In-Person 
Attendant? 

Zen Honeycutt  Moms Across America In-Person 
Kelly Ryerson Moms Across America In-Person 
Larry Bohlen Health Research Institute In-Person 
Cynthia Fallon Self In-Person 
Mackenzie Feldman Herbicide-Free Campus In-Person 
Bob Quinn Kamut International In-Person 
Zach Bush Farmer’s Footprint; Seraphic Group Remote 

 
 
 
 
 
 
 
 
 
 
 
 
 





The following pages contain documentation that was provided to EPA in 
support of the 8/23/2019 meeting. These materials were neither produced 
nor endorsed by the U.S. Environmental Protection Agency. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON D.C., 20460 

A pril 26, 201 6 

MEMORANDUM 

Analytical Chemistry Branch 
701 Mapes Road 

Ft. Meade, Maryland 20755-5350 

OFFICE OF CHEMICAL SAFETY 
AND POLLUTION PREVENTION 

SUBJECT: Analysis of Human Milk fo r Incurred Residues ofGiyphosate and its Metabo lites. 
AC B Proj ect # B 14-46 - Updated from report dated September 18, 20 15 

FROM: Lynda Podhorn iak, Chemist +~;__. ~k~ 
Analyt ica l Chemistry Branch 
Biologica l and Economic Analysis Branch (7503P) 

THRU: Thuy Nguyen, Chief 
Analytica l Chemistry Bran 
Bio logica l and Economic Analysis Branch (7503P) 

TO: David Mille r, Chief 
Chemistry and Exposure Branch 
Hea lth Effects Division (7509P) 

This report supersedes the previous report (dated December 16, 2015) and includes the results of the 
second and third set of data on the stability of glyphosate in human milk. The results (in bold, in 
section "Other Comments") show that glyphosate is stable after thirteen months of storage at -80C. 

INTRODUCTION 

The Analytical Chem istry Branch (ACB) Laboratory was requested by the Health Effects 
Division to analyze human milk samples for the presence of glyphosate residues. Thirty-nine samples 
were analyzed for glyphosate as well as two glyphosate metabolites, N-acety lglyphosate (N-AG) and 
aminomethylphosphoni c ac id (AMPA), using liquid chromatography coupled with tandem quadrupole 
mass spectrometry (LC-MS/ MS). 



ANALYTICAL METHOD 

The official EPA method MRID # 475707-01, ANALYTICAL METHOD FOR THE DETERMINATION 
OF N-ACETYL GLYPHOSATE AND OTHER ANALYTES IN VARiOUS ANIMAL 
MATRiCES USING LCIA !SIMS, Anne M. Pentz Frederick Q. Bramble, Jr. E. I. duPont de emours and 
Company DuPont Crop Protection Global Technology Division; Stine-Haskell Research Center 
Newark. Delaware 197 14-0030 (Project Identification Number DuPont-20009) was used for sample 
analysis. 
Briefly, 2 g a liquots of the thawed, liquid sample were extracted in acidic methanol , diluted, 
partitioned with hexane then partitioned with dichloromethane and the aqueous fraction purified using 
C-18 SPE. The C-1 8 extracts are further purified with polymeric anion exchange (MAX) SPE for 
glyphosate res idues and cation exchange (MCX) SPE for N-acetylglyphosate and AM PA. Glyphosate 
and/or AMPA stable isotope standards, used as internal standards for quantitation, are added to 
extracts prior to SPE purificat ion. The final extracts arc filte red prior to LC-MS/MS analysis. 

All extracts were analyzed for glyphosate and the metabolites using a Waters liquid chromatograph
tandem quadrupole mass spectrometer (LC-MS/MS) equipped with a ISO mm x 4.6 mm Phenomenex 
Luna Phenyi-Hexyl column (3 J.Hn). Two multiple reaction monitoring (M RM ) ion transitions were 
monitored for glyphosate and N-acetylglyphosate and one transition for AMPA in the electrospray 
positive (ESI +)mode. A second transition was observable for AM PA at a concentration of20 ng/mL 
but not observable at concentrations ofO. l ng/mL through 2.0 ng/m L. 

METHOD VALIDATION COMMENTS 

The Dupont-20009 analytica l method was previously validated by the ACB for cow's milk. For this 
project. it was validated fo r human milk, by processing and analyzing repl icates of fort ified control 
human milk samples from pooled human donors, purchased from LEE Biosolutions, which were 
previously analyzed and found to contain no glyphosate or metabolite residues at the LOD of3.3 ppb 
and I 0 ppb respectively. Acceptable recoveries of glyphosate from the spiked control samples in nine 
replicates fortified at the limit ofquantitation (LOQ) (10 ng/mL, or 10 ppb) were between 84% and 
120% and in three replicates fo rtified at I OX LOQ ( I 00 ppb), glyphosate recoveries were between 
92% and I 02%. Recoveries of glyphosate were calculated using a glyphosate stable isotope standard . 

Acceptable recoveries ofthe metabolite. N-acetylglyphosate, from the spiked control samples in five 
replicates fortified at the limit ofquantitation (LOQ) (30 ng/mL. or 30 ppb) were between 91% and 
I 09% and in three replicates fortified at 3.3X LOQ ( I 00 ppb). N-acetylglyphosate recoveries were 
between 84% and I 06%. Recoveries of the metabolite. AMPA. from the control sample in five 
replicates fortified at the limit of quantitation (LOQ) (30 ng/mL. or 30 ppb) were between 62% and 
11 2% and in three replicates fort ified at 3.3X LOQ ( 100 ppb). AMPA, recoveries were between 96% 
and I 03%. Recoveries of both N-acetylglyphosate and AM PA were calculated with one transition of 
an AMPA stable isotopestandard. 

Recoveries calculated using method performance were also monitored by processing and analyzing 
concurrent fo rtified control samples during the analysis of the breast milk samples obta ining a mean 
glyphosate recovery of 115%; a mean N-acetylglyphosate recovery of73% and a mean AMPA 
recovery of 95%. 
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QA/QC COMMENTS 

Thirty-nine human milk samples were processed and analyzed in ten separate batches, along with a 
procedural blank, a control matrix, and fortified control samples. The ten recoveries of glyphosate from 
the fortified control samples at the LOQ of I 0 ppb (I) and 2X LOQ (9) ranged from 95% to 138%. 

The glyphosate metabolites, N-acetylglyphosate and AM PA were also screened in the forti fied samples. 
The recoveries of these metabolites, from the sp iked control samples fortified at 50 ppb (6), 60 ppb (I) 
and 300 ppb (I OX LOQ) (3), ranged from 48% to I I I% ofN-acetylglyphosate and 79% to 

127% of AM PA. 

The confirmation and acceptance criteria were two MRM transitions and retention time (RT) match 
for each analyte with ion ratios within ±20% of calibration standards at levels above the LOQ. 

RESULTS 

Glyphosate was not detected in the human milk samples at a level of the LOQ of I 0 ppb or at a higher 
level. The glyphosate metabolites, N-acetylglyphosate and AMPA, were not detected at the level of 
the LOQ of 30 ppb or at a higher level. No detectable concentrations between the LOD and LOQ of 
e ither g lyphosate or the metabolites were flagged for any of the thirty-nine breast milk samples. 

OTHER COMMENTS 

To ensure that the negative results are not due to impacts of storage, BEAD-ACB is conducting a 
storage/stabi lity study with control milk samples fortified with g lyphosate and the metabolites. 

The fortified samples will be analyzed at 4, 8 and 12 months from the date of fortificat ion. 
Specifically, 3 sets of spiked control milk samples, each fortified at LOQ and I OX LOQ of glyphosate 
and the metabolites, N-acetylglyphosate and AMPA, were prepared in February 2015. 

The first set of storage/stab ility samples was analyzed in June 20 IS or fou r months from the 
fort ification of the control human milk samples. The sample extracts were prepared using the same 
Dupont-20009 analytical method and analyzed using the same LC-MS/MS with the same instrument 
parameters. The mean recovery of glyphosate for three stability samples fo rtified at LOQ and two 
stabi lity samples fortified at I OX LOQ was 136.0%. The Quality Assurance spike recovery of the 
study set was 132.6% indicating consistency with the results of the four-month stability samples. The 
mean recovery ofN-acetylglyphosate, for three stability samples fortified at LOQ and two stabil ity 
samples fortified at I OX LOQ was 55.0% . The Quality Assurance sp ike recovery of the study set was 
42.4% indicating consistency with the results of the four-month stability samples. The mean 
recovery of AMPA for three stabi lity samples fortified at LOQ and two stability samples fortified at 
I OX LOQ was I 05%. The Quality Assurance spike recovery of the study set was 82.4% indicating 
consistency with the results of the four-month stability samples. 
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The second set of storage/stability samples was analyzed in November 2015 or nine months from 

the fortifica tion of the control human milk samples. The sample extracts were prepared using the 

same Dupont-20009 analytical method and analyzed using the same LC- MS/MS with the same 

instrument parameters. The mean recovery of glyphosate for three stability samples fortified at 

LOQ and two stability samples fortified at lOX LOQ was 98.96%. The Quality Assurance spike 

recovery of the study set was 107.5% indicating cons istency with the resu lts of the nine-month 

sta bility samples. The mean recovery of N-accty lglyphosate, for three stability samples fortified 

at LOQ and two stability samples fortified a t l OX LOQ was 41.0%. The Quality Assurance spike 

recovery of the study set was 35.1% indicating cons istency with the results of the nine-month 

stability samples. The mean recovery of AMPA for three stability samples fortified at LOQ a nd 

two stability samples fortified at lOX LOQ was 68.7%. 

The Quality Assurance spike recovery of the study set was 45.8% consistent with the results of one of 

the eight-month stability samples (36.4%). The overall mean is higher (68.7°/c,) due to the low 

response of the AMP A internal standard for four of the five nine-month stability samples. 

The third set of storage/stability samples was analyzed in March 2016 or thirteen months from 

the fortification of the control human milk samples. The sample extracts were prepared using the 

same Dupont-20009 a nalytical method and a nalyzed using the same LC- MS/MS with the same 

instrument para meters. The mean recovery of glyphosate for three stabili ty samples fortified at 

LOQ a nd two stability samples fortified at lOX LOQ was 114.9%. The Quality Assurance spike 

recovery of the study set was 124.6% indicating consistency with the results of the thirteen

month stability sam pies. The mean recover·y of N-acetylglyphosatc, for thr·ee stability sam pies 

fortified at LOQ a nd two stability samples fortified at lOX LOQ was 59.6%. T he Quality 

Assura nce spike recovery of the s tudy set was 65.2% indicating consistency with the resu lts of 

the thirteen-month stabili ty samples. T he mean recovery of AMPA for three s tability samples 
fortified at LOQ a nd two stability samples fortified at lOX LOQ was 96.2%. 

The Quality Assurance spike recovery of the study set was 117.6% consistent with the results of the 

thirteen-month stability samples. 

Spiked sample Spike level Glyphosate AMPA 1 N-AG 

Recovery % 

Matrix spike 10 ppb (50 ppb) 124.62 117.6 65.2 

13 month S 1 LOQ 143.9 97.1 62.4 

13 month S2 LOQ 132.52 105.2 67.3 

13 month S3 LOQ 126.92 93.4 70.2 

13 month S4 IOXLOQ 88.2 108.2 55.8 

13 month SS IOXLOQ 82.9 77.0 42.4 

Average LOQ 134.4 98.6 66.6 

Average lOX LOQ 85.6 92.6 49. 1 
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Spiked sample Spike level 

Matrix spike I 0 ppb (50 ppb) 

9 monthS I LOQ 

9 month S2 LOQ 

9 month S3 LOQ 

9 month S4 lOX LOQ 

9 month S5 lOX LOQ 

Average LOQ 

Average lOX LOQ 

Spiked sample Spike level 

Matrix spike I 0 ppb (50 ppb) 

4 month Sl LOQ 

4 month S2 LOQ 

4 month S3 LOQ 

4 month S4 lOX LOQ 

4 month S5 lOX LOQ 

Average LOQ 

Average lOX LOQ 

1 Confirmatory ion transition is not present 

2 Jon ratio criteria are not met 

Glyphosate AMPA1 N-AG 

Recovery% 

I 07.5 45.8 35. 1 

96.7 36.4 35.9 

108.3 78.5 36.4 

84.5 70.5 36.9 

96.5 75.0 45.8 

108.8 83.0 50.0 

96.5 6 1.8 36.4 

102.6 79.0 47.9 

Glyphosate AMPA1 N-AG 

Recovery % 

132.6 82.4 42.4 

148.0 99.3 86.2 

162.2 125.5 76.4 

130.2 118.2 40.9 

128.7 83.4 38.3 

110.8 98.8 33.4 

146.8 98.6 67.8 

119.8 92.6 35.8 

Please advise us on the disposal of the samples we received. We will dispose the samples as 
hazardous materials according to the ESC waste disposal guidelines six months after 
submission of this report if we do not hear from you otherwise. 

A copy of the analytical method is attached (Attachment I) 
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./0�1231450�46�57300898:�;/0�<7701;0=�1<1035�95�;4�>297?@A�9=08;96A�;4B97�305148505�43�08=1498;5�;/<;�<30�C430�50859;9D0�;/<8;/450�30143;0=�98�;/0�30:95;3<8;E52FC9;;0=�5;2=905�<8=G43�7<1;230�28=0330130508;0=�30701;435�<8=�52F@0;/<@�08=1498;5�;/<;�<3084;�748;<980=�98�723308;�HIJ�:29=0@980�5;2=905K�L8�<==9;948M�N�OPQ�PORSTUOV�WPXUOPYPOV�ZVWNVP[\�]NZ�̂PPO�NRRPR_�Q]PWP̂\V]P�WUZ̀�NZZPZZTW�UZ�RUWPaVPR�VT�ZPNWa]�V]P�TSPO�bUVPWNVcWP�XTW�bPZZ�ZPOZUVUdP�PORSTUOVZ�XTW�cORPWeWPSWPZPOVPR�VNfNUOabcRUO[�NgcNVUae�NOR�VPWWPZVWUNbeS]NZP�NYS]ÛUNOZ_�XWPZ]QNVPW�YTbbcZ̀Z_�NOR�WPSVUbPZh�i23;/03�=957255948�46�;/0�08=1498;306980C08;�5;3<;0:A�643�28=03E30130508;0=�;<B<�95�134D9=0=�98�j07;948�kKlKkK�L8�<==9;948M�643�5;2=905�98�m/97/�;/0�0B1039C08;<@=059:8�987@2=05�0B145230�;4�F4;/�598:@0�7/0C97<@5�<8=�C9B;2305M�9;�95�14559F@0�;/<;�=<;<�48�C9B;2305�C<A�F0�<D<9@<F@0�98<7701;0=�5;2=905K�L8�43=03�;4�=0;03C980�m/0;/03�<8�<7701;0=�Hno.op�1<103�C<A�748;<98�<==9;948<@�=<;<�48�C9B;2305M�;/0�395?<5505543�C25;�50<37/�;/0�74=05�134D9=0=�98�;/0�F9F@94:3<1/A�46�<7701;0=�1<1035�FA�Hno.op�643�;/0�;03C�qrLp.stHqK�J==9;948<@5;2=905�48�C9B;2305�;/<;�=4�84;�748;<98�=<;<�48�0B145230�;4�598:@0�7/0C97<@5�C<A�<@54�F0�9=08;9690=�98�;/0�@95;�46�Hno.op30u07;0=�5;2=905�v500�j07;948�kKk�643�623;/03�=957255948wK�J@@�1<1035�;/<;�<30�74=0=�m9;/�;/0�;03C�qrLp.stHq�5/42@=�F0�9=08;9690=<5�1<3;�46�;/0�57300898:�1347055�<8=�74859=030=�98�;/0�395?�<55055C08;KJ@@�1<1035�9=08;9690=�<5�14;08;9<@@A�30@0D<8;�5/42@=�F0�4F;<980=�43�43=030=M�<5�=9572550=�98�j07;948�kKxK�J@;/42:/�;/95�=472C08;134D9=05�<==9;948<@�:29=<870�48�6<7;435�;4�74859=03�m/08�50@07;98:�4108�@9;03<;230�1<1035�643�30D90mM�9;�95�0B107;0=�;/<;074@4:97<@�395?�<55055435�m9@@�250�F05;�1346055948<@�u2=:C08;�<8=�134D9=0�3<;948<@0�643�=079=98:�m/97/�1<1035�;4�30D90m�64314;08;9<@�987@25948�98�;/0�395?�<55055C08;K�i23;/03�=957255948�46�;/0�30D90m�<8=�250�46�4108�@9;03<;230�98�395?�<55055C08;5�95134D9=0=�98�j07;9485�y�<8=�xM�305107;9D0@AKz{|{|�}~���������~��~���~�����������������~���o108�@9;03<;230�5;2=905�;/<;�<30�74C1<3<F@0�;4�:29=0@980�5;2=905�<8=�30143;�C430�;4B97�43�@4m03�08=1498;5�;/<8�;/030:95;3<8;E52FC9;;0=�5;2=905�5/42@=�F0�9=08;9690=�634C�;/0�HB70@�5130<=5/00;�<8=G43�;/0�.<F@0�l�52CC<3A�;<F@05KJ;;<7/C08;�y�134D9=05�<�F@<8?�;<F@0�46�;/0�@4m05;�<72;0�<8=�7/34897�;4B979;A�D<@205�634C�30:95;3<8;E52FC9;;0=�:29=0@9805;2=905M�m/97/�5/42@=�F0�74C1@0;0=�FA�;/0�395?�<5505543�13943�;4�9=08;96A98:�C430�50859;9D0�08=1498;5�634C�;/0�4108@9;03<;230K�./95�;<F@0�C<A�<@54�F0�250=�;4�9=08;96A�14;08;9<@�=<;<�:<15�98�;/0�<D<9@<F@0�30:95;3<8;E52FC9;;0=�5;2=905K



�������������	
 �������������������������������������������������� ��!"���#���������$�%&��	'

 ��"����((()�")����"��������*�������*��*��������*"��������*���+����������*����������*���������*��������*��*�"�� ,,�--

./0/.�123456789:523�2;�<3678=87>87473:76�?9@9ABCDEDFGH�IJDKLM�EDN�NOLGHBPPO�NQMNQR�GE�JQSKGJQR�IKGRQPGEQ�MNKRGQM�GEHPKRQT�UKN�BJQ�EDN�PGFGNQR�NDT�NVQ�WDPPDXGEIY�BSKBNGHZLVBMQ�BER�NQJJQMNJGBPZLVBMQ�BFLVGUGBEMT�WJQMVXBNQJ�FKMMQPMT�JQLNGPQMT�FBFFBPM�DNVQJ�NVBE�JDRQENMT�NQJJQMNJGBPGE[QJNQUJBNQM�DNVQJ�NVBE�VDEQO�UQQMT�BER�NQJJQMNJGBP�LPBENM�EDN�NOLGHBPPO�NQMNQR�GE�NVQ�IKGRQPGEQ�MQQRPGEI�QFQJIQEHQ�BER\DJ[QIQNBNG[Q�[GIDJ�MNKRGQM�]̂_̀_a�WQJEMT�HDEGWQJMT�BER�DNVQJ�XDDRO�[QIQNBNGDEbc�dLQE�PGNQJBNKJQ�MNKRGQM�NVBN�HDENBGE�LDNQENGBPPOKMQWKP�NDCGHGNO�RBNB�DJ�FQBMKJQFQEN�QERLDGENM�DE�NBCDEDFGH�IJDKLM�NVBN�BJQ�EDN�MLQHGWGHBPPO�NQMNQR�GE�JQIGMNJBENZMKUFGNNQRMNKRGQM�MVDKPR�UQ�GRQENGWGQR�WJDF�NVQ�eCHQP�MLJQBRMVQQN�BER\DJ�NVQ�ABUPQ�f�MKFFBJGQMcgDJ�NVQ�LKJLDMQM�DW�BMMQMMGEI�JGMh�ND�PGMNQR�MLQHGQMT�GN�GM�JQHDIEGiQR�NVBN�WKJNVQJ�QERLDGEN�JQWGEQFQENT�UQODER�NVDMQ�MLQHGWGQRGE�jNNBHVFQEN�kT�GM�EQQRQR�GE�DJRQJ�ND�BRRJQMM�RGJQHN�QlQHNM�WDJ�PGMNQR�MLQHGQM�BER�ND�WDHKM�FGNGIBNGDE�DLNGDEM�DE�NVDMQMLQHGQM�BER�LQMNGHGRQ�KMQ�BJQBM�DW�HDEHQJEc�mBMQR�DE�NVQ�nKEQ�opT�fqoq�eger�sVQFGHBP�tQ[GQX�uJDHQMM�]stub�FQQNGEIT�GN�XBMRQHGRQR�NVBN�JQWGEQFQEN�DW�QHDPDIGHBP�QlQHNM�QERLDGENM�MVDKPR�DHHKJ�BN�NVQ�LJQPGFGEBJO�JGMh�BMMQMMFQEN�MNBIQ�DWtQIGMNJBNGDE�tQ[GQXc�AVQJQWDJQT�BE�QERLDGEN�JQWGEQFQEN�MNJBNQIO�XBM�RQ[QPDLQR�GE�DJRQJ�ND�IBNVQJ�DLQE�PGNQJBNKJQ�RBNB�WDJHQJNBGE�KERQJZJQLJQMQENQR�NBCB�WDJ�XVGHV�PBJIQ�EKFUQJM�DW�PGMNQR�MLQHGQM�QCGMN�BER�MQEMGNG[GNO�ND�LQMNGHGRQM�FBO�UQ�KERQJZ�DJD[QJQMNGFBNQR�UBMQR�DE�NVQ�KMQ�DW�RBNB�WJDF�MKJJDIBNQ�NBCBc�AVQ�NBCDEDFGH�HPBMMQM�MQPQHNQR�WDJ�QERLDGEN�JQWGEQFQENGEHPKRQ�BSKBNGHZLVBMQ�BFLVGUGBEMT�WJQMVXBNQJ�GE[QJNQUJBNQ�FDPPKMhM�]̂_̀_a�UG[BP[QM�BER�MEBGPMbT�JQLNGPQMT�BER�NQJJQMNJGBPZLVBMQ�BFLVGUGBEMc�jFLVGUGBET�WJQMVXBNQJ�FDPPKMhT�BER�JQLNGPQ�HPBMMQM�XQJQ�HVDMQE�WDJ�JQWGEQFQEN�UQHBKMQ�DLQE�PGNQJBNKJQRBNB�XGNV�JDKNQM�DW�QCLDMKJQ�HDFLBJBUPQ�ND�IKGRQPGEQ�MNKRGQM�FBO�QCGMN�WDJ�NVQMQ�HPBMMQMT�BER�NVQJQ�BJQ�PBJIQ�EKFUQJM�DWPGMNQR�MLQHGQM�XGNVGE�QBHV�HPBMM�]̂_̀_a�fv�MLQHGQM�WDJ�BFLVGUGBEMT�oqv�MLQHGQM�WDJ�WJQMVXBNQJ�FDPPKMhMT�BER�wq�MLQHGQM�WDJJQLNGPQMbc�xE�DJRQJ�ND�QEMKJQ�NVBN�NVQ�UQMN�B[BGPBUPQ�GEWDJFBNGDE�GM�KMQR�ND�RQNQJFGEQ�XVQNVQJ�RGJQHN�QlQHNM�ND�PGMNQR�MLQHGQMXGNVGE�NVQMQ�NBCDEDFGH�HPBMMQM�FBO�DHHKJT�UDNV�FDJQ�BER�PQMM�MQEMGNG[Q�QERLDGENMT�BM�HDFLBJQR�ND�NVQ�JQIGMNJBENZMKUFGNNQRRBNB�WDJ�MKJJDIBNQ�MLQHGQMT�MVDKPR�UQ�HDEMGRQJQR�WDJ�BSKBNGHZLVBMQ�BFLVGUGBEMT�WJQMVXBNQJ�GE[QJNQUJBNQ�FDPPKMhM�]̂_̀_aUG[BP[QM�BER�MEBGPMbT�JQLNGPQMT�BER�NQJJQMNJGBPZLVBMQ�BFLVGUGBEMcyGMNQR�MLQHGQM�HPBMMQM�GEHPKRGEI�WJQMVXBNQJ�BER�QMNKBJGEQ\FBJGEQ�WGMVT�EDEZFDPPKMHBE�WJQMVXBNQJ�GE[QJNQUJBNQMT�QMNKBJGEQGE[QJNQUJBNQMT�BSKBNGH�LPBENMT�UGJRMT�FBFFBPMT�NQJJQMNJGBP�GE[QJNQUJBNQM�BER�NQJJQMNJGBP�LPBENM�BJQ�EDN�GEHPKRQR�GE�NVQQERLDGEN�JQWGEQFQEN�MNJBNQIO�UQHBKMQ�NVQ�HDFUGEBNGDE�DW�B[BGPBUPQ�RBNB�WJDF�IKGRQPGEQ�MNKRGQM�BER�FDJQ�MQEMGNG[QQERLDGENM�WJDF�NVQ�DLQE�PGNQJBNKJQ�BJQ�BMMKFQR�ND�LJD[GRQ�NVQ�UQMN�B[BGPBUPQ�BER�FDMN�LJDNQHNG[Q�QERLDGEN�RBNB�WDJ�PGMNQRMLQHGQM�NVBN�BJQ�HBNQIDJGiQR�XGNVGE�NVQMQ�HPBMMQMc�zDXQ[QJT�GN�GM�KL�ND�NVQ�RGMHJQNGDE�DW�NVQ�JGMh�BMMQMMDJ�ND�WKJNVQJ�JQWGEQQERLDGENM�WDJ�NVQMQ�DNVQJ�NBCBT�UBMQR�DE�NVQ�UQMN�B[BGPBUPQ�GEWDJFBNGDET�BER�NVQ�NOLQ�DW�BMMQMMFQEN�UQGEI�HDFLPQNQRc�gDJQCBFLPQT�GW�DEPO�DEQ�PGMNQR�MLQHGQM�DW�UQQNPQ�GM�UQGEI�Q[BPKBNQR�BM�LBJN�DW�B�PGNGIBNGDEZJQPBNQR�BMMQMMFQEN�WDJ�BE�GEMQHNGHGRQTBER�BHHQLNBUPQ�RBNB�WDJ�NVQ�DJRQJT�sDPQDLNQJBT�BJQ�B[BGPBUPQT�BER�MVDX�PQMM�MQEMGNG[GNO�ND�NVQ�GEMQHNGHGRQ�JQPBNG[Q�ND�IKGRQPGEQRBNB�WDJ�VDEQO�UQQM�]DJRQJ�{�zOFQEDLNQJBbT�GN�FBO�UQ�BLLJDLJGBNQ�ND�KMQ�NVQ�sDPQDLNQJB�QERLDGEN�BM�B�MKJJDIBNQ�WDJ�RGJQHNQlQHNM�ND�NVQ�PGMNQR�UQQNPQc�xE�IQEQJBPT�VDXQ[QJT�GN�GM�EDN�JQHDFFQERQR�NVBN�QERLDGENM�UQ�JQWGEQR�WDJ�NVQMQ�BRRGNGDEBP�NBCBWDJ�tQIGMNJBNGDE�tQ[GQX�BMMQMMFQENMT�IG[QE�NVQ�RG[QJMGNO�BER�EKFUQJ�DW�NBCDEDFGH�DJRQJM�BER�HPBMMQM�DW�PGMNQR�MLQHGQM�UQGEIBMMQMMQRc|GNV�JQMLQHN�ND�NVDMQ�DLQE�PGNQJBNKJQ�LBLQJM�NVBN�BJQ�GRQENGWGQR�BM�PQMM�MQEMGNG[Q�NVBE�MKJJDIBNQ�NBCB�WDJ�BFLVGUGBEMTWJQMVXBNQJ�FDPPKMhMT�BER�JQLNGPQMT�GN�FBO�EDN�UQ�EQHQMMBJO�ND�JQ[GQX�BPP�MNKRGQM�XGNV�QERLDGENM�NVBN�BJQ�PQMM�MQEMGNG[QcjMMKFGEI�NVBN�ED�}FDJQ�MQEMGNG[Q�QERLDGENM}�BJQ�GRQENGWGQR�WDJ�SKBENGNBNG[Q�KMQT�NVQ�JGMh�BMMQMMDJ�MVDKPR�MNBJN�XGNV�NVQ�DLQEPGNQJBNKJQ�MNKRO�XGNV�NVQ�PDXQMN�DW�NVQ�}PQMM�MQEMGNG[Q}�QERLDGENM�BER�XDJh�KLXBJRM�]GE�DJRQJ�DW�BMHQERGEI�QERLDGENMb�KENGP�B}SKBENGNBNG[Q}�QERLDGEN�]RQMHJGUQR�WKJNVQJ�GE�~QHNGDE�kcfcfb�GM�GRQENGWGQRc�dEHQ�B�}SKBENGNBNG[Q}�QERLDGEN�GM�GRQENGWGQRTJQ[GQXM�DW�NVQ�JQFBGEGEI�}PQMM�MQEMGNG[Q}�MNKRGQM�WDJ�BFLVGUGBEMT�WJQMVXBNQJ�FDPPKMhMT�BER\DJ�JQLNGPQM�BJQ�EDN�EQHQMMBJOTKEPQMM�NVQ�JGMh�BMMQMMDJ�GENQERM�ND�KMQ�NVQ�WKPP�JBEIQ�DW�RBNB�]WJDF�PQBMN�MQEMGNG[Q�ND�FDMN�MQEMGNG[Qb�GE�B�MLQHGQM�MQEMGNG[GNORGMNJGUKNGDEc�jPP�DLQE�PGNQJBNKJQ�RBNB�WJDF�KERQJZJQLJQMQENQR�NBCB�NVBN�BJQ�KMQR�ND�RQJG[Q�JGMh�SKDNGQENM�BER\DJ�BJQ�KMQR�GEMLQHGQM�MQEMGNG[GNO�RGMNJGUKNGDEM�BM�LBJN�DW�NVQ�JGMh�BMMQMMFQEN�JQWGEQFQEN�FKMN�UQ�JQ[GQXQR�BER�RQNQJFGEQR�ND�UQMHGQENGWGHBPPO�[BPGR�WDJ�SKBENGNBNG[Q�KMQ�BM�RQMHJGUQR�WKJNVQJ�GE�~QHNGDE�kcABUPQ�o�LJD[GRQM�B�MKFFBJO�DW�NVQ�DLQE�PGNQJBNKJQ�MQBJHV�FQNVDRDPDIO�BER�BLLPGHBUPQ�HDPKFEM�DW�NVQ�eCHQP�MLJQBRMVQQN�NDPDHBNQ�LBLQJM�NVBN�FBO�HDENBGE�BRRGNGDEBP�QERLDGENM�WDJ�BSKBNGHZ�BER�NQJJQMNJGBPZLVBMQ�BFLVGUGBEMT�WJQMVXBNQJ�FDPPKMhMTBER�JQLNGPQMc������������������������������������������������������������������������������������



�������������	
 �������������������������������������������������� ��!"���#���������$�%&��	'

 ��"����((()�")����"��������*�������*��*��������*"��������*���+����������*����������*���������*��������*��*�"�� ,��--
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�������������	
 �������������������������������������������������� ��!"���#���������$�%&��	'

 ��"����((()�")����"��������*�������*��*��������*"��������*���+����������*����������*���������*��������*��*�"�� �,�--

./�012�34�5627�89:2;<:=;2�97�>;3?@2A�B3;A=@<:937�<7C�D91E



�������������	
 �������������������������������������������������� ��!"���#���������$�%&��	'

 ��"����((()�")����"��������*�������*��*��������*"��������*���+����������*����������*���������*��������*��*�"�� �,�--
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y z
{|
{|

{|
}~ �{|{ �



�������������	
 �������������������������������������������������� ��!"���#���������$�%&��	'

 ��"����((()�")����"��������*�������*��*��������*"��������*���+����������*����������*���������*��������*��*�"�� ���,,

-./.0123456547892:58;1 <3;=:9�6:>7892:58;?3@34;5:8� A@.11� 7B34;-C23 7892:58; D?EF?G51;39?234531 H<E?�G51?234531
-3>>31;>5.@�954:;I@51;39J

<:1;�13815;5K3954:;�HLM7A�:>7A �6>:NOP593@5831339@58O3N3>O3843.89Q:>�K3O�K5O:>1;P9CR�E:>�63>81S5;�51�2>:2:139;=.;�;=3�N:1;13815;5K3K3O3;.;5K3�K5O:>3892:58;�T3�P139I1339@58O3N3>O38433892:58;�51�8:;>3@3K.8;�6:>�63>81T34.P13�;=3C@.4U�13391J
<.O8:@5:2159.I954:;1JVW;3>59:2159.�.89GC4:2:95:2159.I63>81JVW58:2159.I4:8563>1Q4C4.91JVG34.8:>:NC43;31I@54=381J XYZ[\ ]̂ _àX]̂�bc]̂ E@:d3>58O2@.8;1PT13;E3>81A:8563>1�e4C4.91G54=381� HM
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�������������	
 �������������������������������������������������� ��!"���#���������$�%&��	'

 ��"����((()�")����"��������*�������*��*��������*"��������*���+����������*����������*���������*��������*��*�"�� ,��,,

-.�/001234560�7898:�;<=>2?�@54<�<6�A5B>5CD�<E�F2>560>G2�H>05I10JI5EI<4�F05B56�KI1LMJI?�0<�898:�F01NOL105L�@1I23�PQR�PQQ7STUTVWXYZ[T\[]̂U_̀a�bcdecfg�hi�jkeclmeiek�nemcopmqocrWVTa�jmcdcl�soptuqovw�xeockmho�yz{|}|~����|}~����������{����{�����{�����������y�ldeohl�clmp���pmc�plt���ckmg�xedegehlV̀a����x���������hvccg�l�hotco�mh�clgqoc�pl�c�ekeclm�plt�khlgegmclm��ohkcgg�iho�thkq�clmel��ocdecf�hi�m�c��������h�cl��emcopmqocw����x�gmp��g�hq�tkh���cmc�m�c�pmmpk�ct�h�cl��emcopmqoc�gq��pov�ocdecf�iho��iho�p���h�cl��emcopmqoc�gmqtecg�m�pm�poc�qgct�el�ckh�h�ekp��oeg�pggcgg�clmg�plt�cltpl�coct�g�ckecg�c�ckmg�tcmco�elpmehlg.���c�pmmpk�ct�ocdecf�iho��fpg�hoe�elp��v�elk�qtct�el�m�c� q�v�¡¢¢£¤~¥�{|¦�§�|��~���z̈�¥���©ª����¥|z~�«{|¥�{|��̈z{�©�z�z}|����¬z|�|¥��®�¥��|~�¥���̄°�~�±|¥�{�¥�{��²³j�́�w�¡¢¢£pµw�plt��pg�uccl�g�e��m�v�hteiect�mh�elk�qtc�mopk�el��hi�m�c���j�¶h.w��qo�hgc�hi�m�c�ocdecfw�plt�m�c�lp�c�hi�m�c�gckhltpov�ocdecfco.jckhltpov�ocdecf�hi�h�cl��emcopmqoc�gq��poecg�poc�lckcggpov�f�cl�m�c�tpmp�poc�qgct�·qplmempmedc�v�²|�����mh�tcoedc�b̧gµ.�bcdecfgq��poecg�hi�h�cl��emcopmqoc�tpmp�m�pm�poc�qgct�·qplmempmedc�v�g�hq�t�elk�qtc�p���pdpe�pu�c�eliho�pmehl�m�pm�fhq�t�lho�p��v�ucelk�qtct�pg��pom�hi�m�c�kqooclm��qetc�elcylhl¹�qetc�elc�x�b�mc���pmcg.�bcdecf�gq��poecg�hi�h�cl��emcopmqoc�tpmp�m�pm�poc�qgct·qp�empmedc�v�ho�tcmco�elct�mh�uc�eldp�et��qgm�p�gh�uc�thkq�clmct�qgel��m�c�pmmpk�ct�iho�w�plt��qgm�elk�qtc�p�tcgkoe�mehl�hi�m�cgmqtv��e�empmehlg�f�ek���ock�qtc�emg�·qplmempmedc�qgc.��qom�co��qetplkc�hl�gkocclel��h�cl��emcopmqoc�el�pl�c�ekeclm�plt�khlgegmclm�pllco�iho�qgc�el�ckh�h�ekp��oeg��pggcgg�clmg�eg��ohdetct�el�m�c���cl�nemcopmqoc�ºqetplkc�xhkq�clm�²³j�́�w�¡¢¢£pµ�plt�m�c�dcodecf�xhkq�clm�²³j�́�w�¡¢¢£uµ.�h���cmct�h�cl��emcopmqoc�ocdecf�gq��pov�iho�g�g�hq�t�uc�gpdct�fem��khoocg�hltel��c�ckmohlek�ie�c�lp�cg�m�pm�uc�el�fem��m�c�cmmco�»c»�ih��hfct�uv�m�c��������ockhot�lq�uco.��ho�c¼p���cw�m�c�ie�c�lp�c�hi�m�c�gmqtv�ocdecf�iho���������p�co�½¾£¿-�fhq�t�uc»c½¾£¿-».���ckmohlek�ie�cg�hi�kh���cmct�h�cl��emcopmqoc�gmqtv�ocdecfg�g�hq�t�uc�c�pe�ct�mh��pop�xÀquhf�²plt�kkÁt�mh� coov h�lgmhlµ.��h���cmct�h�cl��emcopmqoc�gmqtv�ocdecfg�fe���uc�khldcomct�elmh�».�ti»�ie�cg�plt�kh�ect�mh�m�c�j�¶j�toedcw�f�coc�m�cv�fe��uc�elk�qtct�pg�m�c�ieogm��p�c�el�m�c�gmqtv�ie�cw�ih��hfct�uv�m�c�pkmqp��gmqtv.�h���cmel��plt�gqu�emmel��gmqtv�ocdecfg�iho�h�cl��emcopmqoc�eg�e��homplm�mh�clgqoc�fc��cc��hqo�ockhotg�kqooclm�plt�kh���cmc.��ghw�m�c�pue�emv�mh�gcc�m�pm�p�thkq�clm��pg�uccl�ocdecfctw�uv�f�h��plt�m�c�khlk�qgehlg�ocpk�ct�el�m�pm�ocdecf��pg�m�c��hmclmep�mh�gpdc�tq��ekpmehl�hi�fho��plt�ge�leiekplm�ocghqokcg�iho�m�c�tedegehl.�mmpk��clmq̧cgmehlg�puhqm�m�c�ocdecf�iho��plt��qetplkc�iho�ocdecfel��h�cl��emcopmqoc�kpl�uc�teockmct�mh�m�c�bct¹�c��ct��oh��jmccoel��h��emmcc.[Â\Â�UÃXÂ�ÄÅÅÆÂ��dcodecf�hi�m�c��kh�h�ekp��beg���ggcgg�clm�́ohkcgg�el�m�c���ekc�hi�́cgmeketc�́oh�op�g.���ekc�hi�́ocdclmehlwćgmeketcgw�plt��h¼ek�jqugmplkcg.���ekc�hi�́cgmeketc�́oh�op�g.�Çpg�el�mhlw�x.�.� plqpov�¡Èw�¡¢¢£[Â\Â�UÃXÂ�ÄÅÅÆÉÂ��lmcoe��ºqetplkc�hl�m�c��dp�qpmehl��oemcoep�iho��kh�h�ekp���h¼ekemv�xpmp�el�m�c���cl�nemcopmqocÊ�́�pgcg���plt���Êóhkctqocg�iho��tclmeivel�w�jc�ckmel�w�plt��k·qeoel���h¼ekemv�xpmp�́qu�eg�ct�el�m�c���cl�nemcopmqoc��ho�³gc�el��kh�h�ekp��beg��ggcgg�clmg.���ekc�hi�́cgmeketc�́oh�op�g.�Çpg�el�mhlw�x.�.� q�v�¾Ëw�¡¢¢£.�hlmpkm�³g�Ì�mm�gÊyyc�p.�hdy�cgmeketc¹gkeclkc¹plt¹pggcggel�¹�cgmeketc¹oeg�gyiho�gykhlmpkm¹qg¹puhqm¹�cgmeketc¹gkeclkc¹pltÍ�mh�pg��p�·qcgmehlw��ohdetcicctupk�w�ho�oc�hom�p��ohu�c�.



�������������	
 �������������������������������������������������� ��!"���#���������$�%&��	'

 ��"����((()�")����"��������*�������*��*��������*"��������*���+����������*����������*���������*��������*��*�"�� ,,�,,
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Instructions for Commenters: Draft Endangered Species Act (ESA) Biological 
Evaluation for the Registration Review of the Pesticide Glyphosate 
 
 
Purpose of this guide:  
To inform the public of where to access the draft glyphosate ESA biological evaluation (BE) and 
where to submit comments on the draft BE.   
 
What is being posted and where should comments be submitted?  
EPA is seeking comment on the draft BE for glyphosate, which will be announced shortly in the 
Federal Register (FRL-10017-03).  EPA will accept public comment on the draft BE for 60 days 
after the date of publication in the Federal Register.  

The file size of the draft BE for glyphosate exceeds the docket system’s file size limitation, 
therefore this document is not posted to the registration review docket for this case nor to the BE 
docket. Instead, the draft BE is posted on EPA’s endangered species webpage (see web links 
provided in the Table below).   

Commenters are instructed to post comments on the draft BE to the draft BE docket (see EPA-
HQ-OPP-2020-0585 at www.regulations.gov) as indicated in the Table below.     

Table. Pesticide Docket ID Number for Posting Comments on the Glyphosate Draft BE and 
Link to the Draft BE 

Document Pesticide Docket ID 
Number for Public 
Comments 

Links to the draft BE  

Glyphosate Draft BE EPA-HQ-OPP-2020-
0585 

https://www.epa.gov/endangered-
species/draft-national-level-
listed-species-biological-
evaluation-glyphosate 
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Barley, Buckwheat, 
Millet (pearl, proso), 
Oats, Rye, Quinoa, 

Teff, Teosinte, 
Triticale, Wild Rice Aerial Fixed wing or helicopter

Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after 
sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At 
wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not 
apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Barley, Buckwheat, 
Millet (pearl, proso), 
Oats, Rye, Quinoa, 

Teff, Teosinte, 
Triticale, Wild Rice Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Barley, Buckwheat, 
Millet (pearl, proso), 
Oats, Rye, Quinoa, 

Teff, Teosinte, 
Triticale, Wild Rice

Selective Equipment 
(in Row Middles only) Shielded & Hooded Sprayers

Emergence 
through harvest 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Barley, Buckwheat, 
Millet (pearl, proso), 
Oats, Rye, Quinoa, 

Teff, Teosinte, 
Triticale, Wild Rice

Selective Equipment 
(in Row Middles only)

Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence 
through harvest Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include 
two passes through the field in opposite directions made consecutively for optimal weed coverage.
Do not use wiper equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23

Barley, Buckwheat, 
Millet (pearl, proso), 
Oats, Rye, Quinoa, 

Teff, Teosinte, 
Triticale, Wild Rice

Selective Equipment 
(spot treatment, in-

crop)
Hand-held and Backpack 

Equipment 
Prior to heading in 

small grains. 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days  14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence (in-
crop) 4 hours 0 feet None

The 7-day Minimum Retreatment Interval is applicable to application of this product to the same spot, not 
application to a different spot in the field.
When making spot treatments, use a 0.5% to 5% solution.
Do not treat more than 10% of total area to be harvested.

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

BARLEY, BUCKWHEAT, MILLET (pearl, proso), OATS, RYE, QUINOA, TEFF, TEOSINTE, TRITICALE, WILD RICE

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One Cereal / Grain 

Crop Per Year)



Joint Glyphosate Task Force - Cereal and Grain Crops

Page 2 of 5

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

            

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One Cereal / Grain 

Crop Per Year)

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Barley, Buckwheat, 
Millet (pearl, proso), 
Oats, Rye, Quinoa, 

Teff, Teosinte, 
Triticale, Wild Rice Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after 
sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At 
wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not 
apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23

Barley, Buckwheat, 
Millet (pearl, proso), 
Oats, Rye, Quinoa, 

Teff, Teosinte, 
Triticale, Wild Rice Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Rice Aerial Fixed Wing or Helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Do not treat rice fields or levees when flooded.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after 
sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At 
wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not 
apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Rice Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None

Do not treat rice fields or levees when flooded.

Use labeled rate of product in 3 to 40 gallons of water per Acre.

RICE
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

            

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One Cereal / Grain 

Crop Per Year)

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Rice Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after 
sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At 
wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not 
apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Rice Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Feed Barley, Wheat 

(all) Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after 
sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At 
wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Feed Barley, Wheat 

(all) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre

103613
Glyphosate, 

potassium salt
Soluble 

concentrate
Feed Barley, Wheat 

(all) 
Selective Equipment 

(in Row Middles only) Shielded & Hooded Sprayers
Emergence 

through harvest 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

FEED BARLEY, WHEAT
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

            

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One Cereal / Grain 

Crop Per Year)

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Feed Barley, Wheat 

(all) 

Selective Equipment 
(over the top of the 

crop)
Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence 
through harvest Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 35 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence (in-
crop) 4 hours 0 feet None

A 33 to 100% (undiluted) solution can be wiped onto weeds that are a minimum of 2" above the crop. As 
per label directions, one application can include two passes through the field in opposite directions made 
consecutively for optimal weed coverage.
Do not use wiper equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Feed Barley, Wheat 

(all) 

Selective Equipment 
(spot treatment, in-

crop)
Hand-held and Backpack 

Equipment 
Prior to heading in 

small grains. 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days  14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence (in-
crop) 4 hours 0 feet None

The 7-day Minimum Retreatment Interval is applicable to application of this product to the same spot, not 
application to a different spot in the field.
When making spot treatments, use a 0.5% to 5% solution.
Do not treat more than 10% of total area to be harvested.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Feed Barley, Wheat 

(all) Aerial Fixed Wing or Helicopter

Wheat - apply 
after hard-dough 

stage of grain (30% 
or less grain 

moisture)
Feed Barley - after 
hard-dough stage 
and when grain 
contains 20% or 
less moisture. 0.77 lb ae/A 2 0.77 lb ae/A 2 0.77 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after 
sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At 
wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Feed Barley, Wheat 

(all) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment

Wheat - apply 
after hard-dough 

stage of grain (30% 
or less grain 

moisture)
Feed Barley - after 
hard-dough stage 
and when grain 
contains 20% or 
less moisture. 0.77 lb ae/A 2 0.77 lb ae/A 2 0.77 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours 0 feet None Use labeled rate of product in 10 to 20 gallons of water  per acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Feed Barley, Wheat 

(all) Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after 
sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At 
wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not 
apply in wind speeds > 10 mph.
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

            

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One Cereal / Grain 

Crop Per Year)

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Feed Barley, Wheat 

(all) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A) 
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Corn (field, seed, 
silage,  popcorn) Aerial Fixed wing or helicopter

Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, At-
Planting, 

Preemergence 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 
500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min 
after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 
mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Corn (field, seed, 
silage,  popcorn) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, At-
Planting, 

Preemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Corn (field, seed, 
silage,  popcorn)

Selective Equipment 
(in Row Middles only) Shielded & Hooded Sprayers

Minimum of 12" 
tall. 0.77 lb ae/A 3 2.25 lb ae/A 3 2.25 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Corn (field, seed, 
silage,  popcorn)

Selective Equipment 
(in Row Middles only)

Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence 
through harvest Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds. As per label directions, one application can 
include two passes through the field in opposite directions made consecutively for optimal weed 
coverage.
Do not use wiper equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Corn (field, seed, 
silage, popcorn)

Selective Equipment 
(spot treatment, in 

crop)
Hand-held and Backpack 

Equipment Prior to silking. 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence (in-
crop) 4 hours 0 feet None

The 7-day Minimum Retreatment Interval is applicable to application of this product to the same 
spot, not application to a different spot in the field.
When making spot treatments, use a 0.5% to 5% solution.
Do not treat more than 10% of total area to be harvested.

CORN (Field, Seed, Silage, Popcorn)

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 
for Multiple Cycles of the Same Crop 

in a Calendar Year (Only One Corn 
Crop Per Year)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Corn (Field, Seed, Silage, Popcorn)
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A) 
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

    

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 
for Multiple Cycles of the Same Crop 

in a Calendar Year (Only One Corn 
Crop Per Year)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Corn (field, seed, 
silage, popcorn) Aerial Fixed Wing or Helicopter

Physiologically 
mature; black layer 
formed; 35% grain 

moisture. 1.55 lb ae/A 2 2.25 lb ae/A 2 2.25 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 56 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 
500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min 
after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 
mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-31
Corn (field, seed, 
silage,  popcorn) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment

Physiologically 
mature; black layer 
formed; 35% grain 

moisture. 2.25 lb ae/A 2 2.25 lb ae/A 2 2.25 lb ae/A 

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 56 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water  per acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Corn (field, seed, 
silage,  popcorn) Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 
500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min 
after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 
mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Corn (field, seed, 
silage,  popcorn) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre. 

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate By 

(lb ae/A) 
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Sweet Corn Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A

6 
(Assuming two 

Sweet Corn 
Crops in one 

calendar year) 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, At-
Planting, 

Preemergence 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 
500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min 
after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 
mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Sweet Corn Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A

6 
(Assuming two 

Sweet Corn 
Crops in one 

calendar year) 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, At-
Planting, 

Preemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Sweet Corn 
Selective Equipment 

(in Row Middles only) Shielded & Hooded Sprayers
Minimum of 12" 

tall. 0.77 lb ae/A 3 2.25 lb ae/A

6 
(Assuming two 

Sweet Corn 
Crops in one 

calendar year)

4.5 lb ae/A 
(Assuming two 

Sweet Corn Crops 
in one calendar 

year)

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.
Do not graze or feed corn following applications through hooded sprayers.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Sweet Corn
Selective Equipment 

(in Row Middles only)
Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence 
through harvest Wipe on 3 6.0 lb ae/A

6 
(Assuming two 

Sweet Corn 
Crops in one 

calendar year) 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds. As per label directions, one application can 
include two passes through the field in opposite directions made consecutively for optimal weed 
coverage.
Do not use wiper equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Sweet Corn 

Selective Equipment 
(spot treatment, in-

crop)
Hand-held and Backpack 

Equipment Prior to silking. 3.75 lb ae/A 3 6.0 lb ae/A

6 
(Assuming two 

Sweet Corn 
Crops in one 

calendar year) 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence (in-
crop) 4 hours 0 feet None

The 7-day Minimum Retreatment Interval is applicable to application of this product to the same 
spot, not application to a different spot in the field.
When making spot treatments, use a 0.5% to 5% solution.
Do not treat more than 10% of total area to be harvested.

SWEET CORN

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 
Same Crop in a Calendar Year

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required 
to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application 
rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Sweet Corn

Page 2 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate By 

(lb ae/A) 
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

 

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 
Same Crop in a Calendar Year

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required 
to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application 
rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Sweet Corn Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A

4
(Assuming two 

Sweet Corn 
Crops in one 

calendar year) 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 
500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min 
after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 
mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Sweet Corn Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A

4
(Assuming two 

Sweet Corn 
Crops in one 

calendar year) 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.



Joint Glyphosate Task Force - Cotton

Page 1 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Cotton Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after 
sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At 
wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not 
apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Cotton Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Cotton
Selective Equipment 

(in Row Middles only)
 Shielded & Hooded 

Sprayers
Emergence 

through harvest 3.75 lb ae 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Cotton

Selective Equipment 
(over the top of the 

crop)
 Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence 
through harvest Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence (in-
crop) 4 hours 0 feet None

A 33 to 100% (undiluted) solution can be wiped onto weeds that are a minimum of 2" above the crop.  As 
per label directions, one application can include two passes through the field in opposite directions made 
consecutively for optimal weed coverage.
Do not use wiper equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Cotton

Selective Equipment 
(spot treatment, in-

crop)
Hand-held and Backpack 

Equipment 
Emergence 

through harvest 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence (in-
crop) 4 hours 0 feet None

The 7-day Minimum Retreatment Interval is applicable to application of this product to the same spot, not 
application to a different spot in the field.
When making spot treatments, use a 0.5% to 5% solution.
Do not treat more than 10% of total area to be harvested.

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage for 

Multiple Cycles of the Same Crop in a 
Calendar Year (Only One  Cotton Crop Per 

Year)

COTTON

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Cotton

Page 2 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application Equipment 

and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage for 

Multiple Cycles of the Same Crop in a 
Calendar Year (Only One  Cotton Crop Per 

Year)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Cotton Aerial Fixed Wing or Helicopter

Apply after 
sufficient bolls 

have developed to 
produce desired 
yield of cotton. 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 56 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after 
sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At 
wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not 
apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Cotton Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment

Apply after 
sufficient bolls 

have developed to 
produce desired 
yield of cotton. 3.75 lb ae/A 2 3.75 lbae/A 2 3.75 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 56 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water  per acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Cotton Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after 
sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At 
wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not 
apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Cotton Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.



Joint Glyphosate Task Force - Fallow Cropland

Page 1 of 1

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Fallow Cropland 
(includes cropland 
between growing 

seasons) Aerial Fixed Wing or Helicopter

No crop - Fallow 
cropland between 
planting; Preplant 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(No crop present) 56 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Chemical Fallow, 
Reduced Tillage, 

Preplant, At-
Planting, 

Preemergence 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 
mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or 
later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-
10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Fallow Cropland 
(includes cropland 
between growing 

seasons) Ground Broadcast 

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment

No crop - Fallow 
cropland between 
planting; Preplant 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(No crop present) 56 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Chemical Fallow, 
Reduced Tillage, 

Preplant, At-
Planting, 

Preemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Fallow Cropland 
(includes cropland 
between growing 

seasons) Selective Equipment
Wipers, Rope & Sponge 
Wick; Panel Applicators

No crop - Fallow 
cropland between 
planting; Preplant Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(No crop present) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Chemical Fallow, 
Reduced Tillage, 

Preplant, At-
Planting, 

Preemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one 
application can include two passes through the field in opposite directions made consecutively 
for optimal weed coverage.  Do not use wiper equipment when weeds are wet.  Operate 
equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Fallow Cropland 
(includes cropland 
between growing 

seasons)
Selective Equipment 

(spot treatment) Handheld Sprayer

No crop - Fallow 
cropland between 
planting; Preplant 3.75 lb ae/A 

Apply as 
required 6.0 lb ae/A Apply as required 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(No crop present) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Chemical Fallow, 
Reduced Tillage, 

Preplant, At-
Planting, 

Preemergence 4 hours 0 feet None

When making spot treatments, use a 0.5% to 5% solution.  For spot treatment, the 7-day 
Minimum Retreatment Interval is applicable to application of this product to the same spot, 
not application to a different spot in the field.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage for Multiple Cycles of 

the Same Crop in a Calendar Year 

FALLOW CROPLAND (includes cropland between growing seasons)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Grain Sorghum (Milo) Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in 
wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Grain Sorghum (Milo) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Grain Sorghum (Milo)
Selective Equipment 

(in Row Middles only) Shielded & Hooded Sprayers

Grain sorghum 
must be at least 

12" tall (measured 
without extending 
the leaves); Treat 

before grain 
sorghum sends 

tillers between the 
drill rows 0.77 lb ae/A 3 2.25 lb ae/A 3 2.25 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Grain Sorghum (Milo)

Selective Equipment 
(over the top of the 

crop)
 Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence 
through harvest Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 40 days

Do not feed or 
graze treated 

grain sorghum 
fodder. 

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence (in-
crop) 4 hours 0 feet None

Do not ensile treated vegetation.

A 33 to 100% (undiluted) solution can be wiped onto weeds that are a minimum of 2" above the crop. As per 
label directions, one application can include two passes through the field in opposite directions made 
consecutively for optimal weed coverage.
Do not use wiper equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Grain Sorghum (Milo)

Selective Equipment 
(spot treatment, in-

crop)
Hand-held and Backpack 

Equipment 
Prior to heading of 

milo 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence (in-
crop) 4 hours 0 feet None

The 7-day Minimum Retreatment Interval is applicable to application of this product to the same spot, not 
application to a different spot in the field.
When making spot treatments, use a 0.5% to 5% solution.
Do not treat more than 10% of total area to be harvested.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Grain Sorghum (Milo) Aerial Fixed Wing or Helicopter 30% grain moisture 1.55 lb ae/A 2 1.55 lb ae/A 2 1.55 lb ae/A 

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 56 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours

0 feet 
(except in AR - see 
Use Directions and 

Limitations)

Not registered in 
California for use as 

preharvest application 
to grain sorghum. 

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in 
wind speeds > 10 mph.

GRAIN SORGHUM (Milo)

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 

Stage for Multiple Cycles of the Same 
Crop in a Calendar Year (Only One 

Grain Sorghum Crop Per Year)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

  

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 

Stage for Multiple Cycles of the Same 
Crop in a Calendar Year (Only One 

Grain Sorghum Crop Per Year)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Grain Sorghum (Milo) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment 30% grain moisture 1.55 lb ae/A 2 1.55 lb ae/A 2 1.55 lb ae/A 

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 56 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours 0 feet 

Not registered in 
California for use as 

preharvest application 
to grain sorghum. Use labeled rate of product in 3 to 40 gallons of water  per acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Grain Sorghum (Milo) Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in 
wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Grain Sorghum (Milo) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Herbs & Spices 
(except Peppermint & 

Spearmint) Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, At-
Planting, 

Preemergence 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 
mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or later 
than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 
mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23

Herbs & Spices 
(except Peppermint & 

Spearmint) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6,0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, At-
Planting, 

Preemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Herbs & Spices 
(except Peppermint & 

Spearmint)
Selective Equipment 

(in Row Middles only) Shielded & Hooded Sprayers
Emergence 

through harvest 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23

Herbs & Spices 
(except Peppermint & 

Spearmint)
Selective Equipment 

(in Row Middles only)
Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence 
through harvest Wipe on 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application 
can include two passes through the field in opposite directions made consecutively for optimal 
weed coverage.  Do not use wiper equipment when weeds are wet.  Operate equipiment at 
ground speeds of <5 mph. 

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

HERBS AND SPICES (CROP GROUP 19)3 

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage for Possible 

Multiple Cycles of the Same Crop in a Calendar 
Year



Joint Glyphosate Task Force - Herbs and Spices
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

      

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage for Possible 

Multiple Cycles of the Same Crop in a Calendar 
Year

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Herbs & Spices 
(except Peppermint & 

Spearmint) Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days 
(Application after 

harvest) 0 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 
mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or later 
than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 
mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Herbs & Spices 
(except Peppermint & 

Spearmint) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days 
(Application after 

harvest) 0 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Peppermint and 

Spearmint Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, At-
Planting, 

Preemergence 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 
mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or later 
than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 
mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Peppermint and 

Spearmint Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, At-
Planting, 

Preemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

PEPPERMINT and SPEARMINT
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

      

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage for Possible 

Multiple Cycles of the Same Crop in a Calendar 
Year

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Peppermint and 

Spearmint
Selective Equipment 

(in Row Middles only) Shielded & Hooded Sprayers
Emergence 

through harvest 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Peppermint and 

Spearmint

Selective Equipment 
(over the top of the 

crop)
 Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence 
through harvest Wipe on 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 30 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence
(in-crop) 4 hours 0 feet None

The 30-day Minimum Retreatment Interval is applicable to application of this product to the 
same spot, not application to a different spot in the field.

A 33 to 100% (undiluted) solution can be wiped onto weeds that are a minimum of 2" above the 
crop.  As per label directions, one application can include two passes through the field in 
opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Peppermint and 

Spearmint

Selective Equipment 
(spot treatment, in-

crop)
Hand-held and Backpack 

Equipment 
Emergence 

through harvest 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 30 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence
(in-crop) 4 hours 0 feet None

The 30-day Minimum Retreatment Interval is applicable to application of this product to the 
same spot, not application to a different spot in the field.
When making spot treatments, use a 0.5% to 5% solution.
Do not treat more than 10% of total area to be harvested.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Peppermint and 

Spearmint Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days 
(Application after 

harvest) 0 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 
mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or later 
than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 
mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Peppermint and 

Spearmint Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

3 Allspice, Angelica, Star anise, Annatto (seed), Balm, Basil, Corage, Burnet, camomile, Caper buds, Caraway, Black caraway, Cardamom, Cassia bark, Cassia buds, Catnip, Celery seed, Chervil (dried), Chive, Chinese chive, Cilantro (leaf), Cilantro (seed), Cinnamon, Clary, Clove buds, 
Coriander leaf (cilantro or Chinese parsley), Coriander seed (cilantro), Costmary, Cumin, Curry (leaf), Dill (dillweed), Dill (seed), Epazote, Fennel seed (common and Florence), Fenugreek, White ginger flower, Grains of paradise, Horehound, Hyssop, Juniper berry, Lavender, Lemongrass, 
Lovage (leaf and seed), Mace, Marigold, Marjoram (including oregoano), Mexican oregano, Mioga flower, Mustard (seed), Nasturtium, Nutmeg, Parsley (dried), Pennyroyal, Pepper (black and white), Pepper leaves, Peppermint, Perilla, Poppy (seed), Rosemary, Rue, Saffron, Sage, 
Savory (summer and winter), Spearmint, Stevia levaes, Sweet bay, Tansy, Tarragon, Thyme, Vanilla, Wintergreen, Woodruff, Wormwood
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Oilseed Crops (except 
Safflower, Sunflower 

& Buffalo Gourd) Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3

4.65 lb ae/A

(1.55 lb ae/A total 
for all 

Preemergence and 
Selective 

Equipment 
applications if 

Preharvest 
application is to be 

made) 3

4.65 lb ae/A

(1.55 lb ae/A total for all 
Preemergence and 

Selective Equipment 
applications if 

Preharvest application is 
to be made)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23

Oilseed Crops (except 
Safflower, Sunflower 

& Buffalo Gourd) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment

Prior to crop 
emergence

3.75 lb ae/A

(1.55 lb ae/A if Preharvest 
application is to be made) 3

6.0 lb ae/A

(1.55 lb ae/A total 
for all 

Preemergence and 
Selective 

Equipment 
applications if 

Preharvest 
application is to be 

made) 3

6.0 lb ae/A

(1.55 lb ae/A total for all 
Preemergence and 

Selective Equipment 
applications if 

Preharvest application is 
to be made)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Oilseed Crops (except 
Safflower, Sunflower 

& Buffalo Gourd)
Selective Equipment 
(in Row Middles only) Shielded & Hooded Sprayers

Emergence 
through harvest

3.75 lb ae/A

(1.55 lb ae/A if Preharvest 
application is to be made) 3

6.0 lb ae/A

(1.55 lb ae/A total 
for all 

Preemergence and 
Selective 

Equipment 
applications if 

Preharvest 
application is to be 

made) 3

6.0 lb ae/A

(1.55 lb ae/A total for all 
Preemergence and 

Selective Equipment 
applications if 

Preharvest application is 
to be made)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23

Oilseed Crops (except 
Safflower, Sunflower 

& Buffalo Gourd)
Selective Equipment 
(in Row Middles only)

Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence 
through harvest Wipe on 3

6.0 lb ae/A

(1.55 lb ae/A total 
for all 

Preemergence and 
Selective 

Equipment 
applications if 

Preharvest 
application is to be 

made) 3

6.0 lb ae/A

(1.55 lb ae/A total for all 
Preemergence and 

Selective Equipment 
applications if 

Preharvest application is 
to be made)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One Crop Per Year)

OILSEED CROP GROUP 203
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One Crop Per Year)

   

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-537

Oilseed Crops (except 
Safflower, Sunflower 

& Buffalo Gourd) Aerial Fixed Wing or Helicopter
Physiologically 
mature crop 1.125 lb ae/A 1 1.125 lb ae/A 1 1.125 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-537

Oilseed Crops (except 
Safflower, Sunflower 

& Buffalo Gourd) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment

Physiologically 
mature crop 1.125 lb ae/A 1 1.125 lb ae/A 1 1.125 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Oilseed Crops (except 
Safflower, Sunflower 

& Buffalo Gourd) Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Oilseed Crops (except 
Safflower, Sunflower 

& Buffalo Gourd) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One Crop Per Year)

   

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Safflower Aerial Fixed wing or helicopter 
Prior to crop 
emergence 1.55 lb ae/A 3

4.65 lb ae/A

(2.25 lb ae/A total 
for all 

Preemergence and 
Selective 

Equipment 
applications if 

Preharvest 
application is to be 

made) 3

4.65 lb ae/A

(2.25 lb ae/A total for all 
Preemergence and 

Selective Equipment 
applications if 

Preharvest application is 
to be made)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Safflower Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment

Prior to crop 
emergence

3.75 lb ae/A 

(2.25 lb ae/A if Preharvest 
application is to be made) 3

6.0 lb ae/A

(2.25 lb ae/A total 
for all 

Preemergence and 
Selective 

Equipment 
applications if 

Preharvest 
application is to be 

made) 3

6.0 lb ae/A

(2.25 lb ae/A total for all 
Preemergence and 

Selective Equipment 
applications if 

Preharvest application is 
to be made)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Safflower
Selective Equipment 
(in Row Middles only) Shielded & Hooded Sprayers

Emergence 
through harvest

3.75 lb ae/A 

(2.25 lb ae/A if Preharvest 
application is to be made) 3

6.0 lb ae/A

(2.25 lb ae/A total 
for all 

Preemergence and 
Selective 

Equipment 
applications if 

Preharvest 
application is to be 

made) 3

6.0 lb ae/A

(2.25 lb ae/A total for all 
Preemergence and 

Selective Equipment 
applications if 

Preharvest application is 
to be made)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Safflower
Selective Equipment 
(in Row Middles only)

Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence 
through harvest Wipe on 3

6.0 lb ae/A

(2.25 lb ae/A total 
for all 

Preemergence and 
Selective 

Equipment 
applications if 

Preharvest 
application is to be 

made) 3

6.0 lb ae/A

(2.25 lb ae/A total for all 
Preemergence and 

Selective Equipment 
applications if 

Preharvest application is 
to be made)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

SAFFLOWER
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One Crop Per Year)

   

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-537 Safflower Aerial Fixed wing or helicopter 

Physiologically 
mature crop and 
seed has lost its 

opaque character 
(approximately 30 
days after the end 
of flowering of the 

secondary 
branches) 1.55 lb ae/A 1 1.55 lb ae/A 1 1.55 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-537 Safflower Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment

Physiologically 
mature crop and 
seed has lost its 

opaque character 
(approximately 30 
days after the end 
of flowering of the 

secondary 
branches) 2.25 lb ae/A 1 2.25 lb ae/A 1 2.25 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Safflower Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Safflower Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.



Joint Glyphosate Task Force - Oilseed Crops

Page 5 of 8

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One Crop Per Year)

   

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Sunflower Aerial Fixed wing or helicopter 
Prior to crop 
emergence

1.55 lb ae/A

(0.77 lb ae/A if Preharvest 
application is to be made) 3

4.65 lb ae/A

(0.77 lb ae/A total 
for all 

Preemergence and 
Selective 

Equipment 
applications if 

Preharvest 
application is to be 

made) 3

4.65 lb ae/A

(0.77 lb ae/A total for all 
Preemergence and 

Selective Equipment 
applications if 

Preharvest application is 
to be made)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Sunflower Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment

Prior to crop 
emergence

3.75 lb ae/A 

(0.77 lb ae/A if Preharvest 
application is to be made) 3

6.0 lb ae/A

(0.77 lb ae/A total 
for all 

Preemergence and 
Selective 

Equipment 
applications if 

Preharvest 
application is to be 

made) 3

6.0 lb ae/A

(0.77 lb ae/A total for all 
Preemergence and 

Selective Equipment 
applications if 

Preharvest application is 
to be made)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Sunflower
Selective Equipment 
(in Row Middles only) Shielded & Hooded Sprayers

Emergence 
through harvest

3.75 lb ae/A 

(0.77 lb ae/A if Preharvest 
application is to be made) 3

6.0 lb ae/A

(0.77 lb ae/A total 
for all 

Preemergence and 
Selective 

Equipment 
applications if 

Preharvest 
application is to be 

made) 3

6.0 lb ae/A

(0.77 lb ae/A total for all 
Preemergence and 

Selective Equipment 
applications if 

Preharvest application is 
to be made)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Sunflower
Selective Equipment 
(in Row Middles only)

Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence 
through harvest Wipe on 3

6.0 lb ae/A

(0.77 lb ae/A total 
for all 

Preemergence and 
Selective 

Equipment 
applications if 

Preharvest 
application is to be 

made) 3

6.0 lb ae/A

(0.77 lb ae/A total for all 
Preemergence and 

Selective Equipment 
applications if 

Preharvest application is 
to be made)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

SUNFLOWER
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One Crop Per Year)

   

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-537 Sunflower Aerial Fixed wing or helicopter 

Backsides of 
sunflower heads 
are yellow and 

bracts are turning 
brown and seed 

moisture content 
is less than 35%. 0.77 lb ae/A 1 0.77 lb ae/A 1 0.77 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-537 Sunflower Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment

Backsides of 
sunflower heads 
are yellow and 

bracts are turning 
brown and seed 

moisture content 
is less than 35%. 0.77 lb ae/A 1 0.77 lb ae/A 1 0.77 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Sunflower Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Sunflower Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.



Joint Glyphosate Task Force - Oilseed Crops

Page 7 of 8

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One Crop Per Year)

   

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Buffalo Gourd Aerial Fixed wing or helicopter 
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Buffalo Gourd Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment

Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Buffalo Gourd
Selective Equipment 
(in Row Middles only) Shielded & Hooded Sprayers

Emergence 
through harvest 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Buffalo Gourd
Selective Equipment 
(in Row Middles only)

Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence 
through harvest Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

BUFFALO GOURD



Joint Glyphosate Task Force - Oilseed Crops

Page 8 of 8

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One Crop Per Year)

   

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Buffalo Gourd Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Buffalo Gourd Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

3 Borage; Buffalo Gourd; Calendula; Canola; Castor oil plant; Chinese tallowtree; Crambe; Cuphea; Echium; Euphorbia; Evening primrose; Flax (seed); Gold of pleasure; Hare’s ear mustard; Jojoba; Lesquerella; Meadowfoam; Milkweed; Mustard (seed); Niger (seed); Oil radish; 
Poppy seed; Rapeseed; Rose hip; Safflower; Sesame; Stokes aster; Sunflower; Sweet rocket; Tallowwood; Tea oil plant; Vernonia



Joint Glyphosate Task Force - Soybeans

Page 1 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval
Minimum 

Pregrazing Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Soybean Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds 
>10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or 
later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 
5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Soybean Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Soybean
Selective Equipment 

(in Row Middles only) Shielded & Hooded Sprayers
Emergence 

through harvest 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the drill row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Soybean
Selective Equipment 

(in Row Middles only)
 Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence 
through harvest Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one 
application can include two passes through the field in opposite directions made 
consecutively for optimal weed coverage.  Do not use wiper equipment when weeds are 
wet.  Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Soybean

Selective Equipment 
(spot treatment, in-

crop)
Hand-held and Backpack 

Equipment 

Emergence 
through initial pod 

set. 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence (in-
crop) 4 hours 0 feet None

The 7-day Minimum Retreatment Interval is applicable to application of this product to the 
same spot, not application to a different spot in the field.
When making spot treatments, use a 0.5% to 5% solution.
Do not treat more than 10% of the total field area to be harvested.

SOYBEAN

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 
for Multiple Cycles of the Same Crop in 

a Calendar Year (Only One Soybean 
Crop Per Year)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required 
to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application 
rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Soybeans

Page 2 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval
Minimum 

Pregrazing Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 
for Multiple Cycles of the Same Crop in 

a Calendar Year (Only One Soybean 
Crop Per Year)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required 
to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application 
rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Soybean Aerial Fixed Wing or Helicopter

After pods have set 
and lost all green 

color. 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days

14 days if rate is < 
0.77 lb ae/A

25 days if rate is > 
0.77 lb ae/A

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds 
>10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or 
later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 
5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Soybean Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment

After pods have set 
and lost all green 

color. 3.75 lb ae/A 2 3.75 lb ae/A 2 3.75 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 7 days

14 days if rate is < 
0.77 lb ae/A

25 days if rate is > 
0.77 lb ae/A

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water  per acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Soybean Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days 
(Application after 

harvest) 0 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds 
>10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or 
later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 
5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Soybean Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days 
(Application after 

harvest) 0 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.



Joint Glyphosate Task Force - Sugarcane

Page 1 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-back 

Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Sugarcane Aerial Fixed wing or helicopter

Prior to crop 
emergence; and 

for Removal of last 
stubble of rattoon 

cane 2.25 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application 
prior to crop 
emergence) 0 days

0 days for crops listed 
on label

30 days for crops not 
listed on label. Preplant 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Do not apply to vegetation in or around ditches, canals or ponds containing water to be used for irrigation.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved training 
program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without permission from Fresno 
Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 
mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Sugarcane Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment

Prior to crop 
emergence; and 

for Removal of last 
stubble of rattoon 

cane 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application 
prior to crop 
emergence) 0 days

0 days for crops listed 
on label

30 days for crops not 
listed on label. Preplant 4 hours 0 feet None

Do not apply to vegetation in or around ditches, canals or ponds containing water to be used for irrigation.

Use labeled rate of product in 10 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Sugarcane

Selective Equipment 
(in Row Middles 

only)
Shielded & Hooded 

Sprayers Emerged 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops listed 
on label

30 days for crops not 
listed on label. Postemergence 4 hours 0 feet None

Do not apply to vegetation in or around ditches, canals or ponds containing water to be used for irrigation.

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Sugarcane

Selective Equipment 
(in Row Middles 

only)
Wipers, Rope & Sponge 
Wick; Panel Applicators Emerged Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops listed 
on label

30 days for crops not 
listed on label. Postemergence 4 hours 0 feet None

Do not apply to vegetation in or around ditches, canals or ponds containing water to be used for irrigation.

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two passes 
through the field in opposite directions made consecutively for optimal weed coverage.
Do not use wiper equipment when weeds are wet. 
Do not add surfactant to the herbicide solution when using wiper applicators. 
Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Sugarcane

Selective Equipment 
(spot treatment, in-

crop)
Hand-held and Backpack 

Equipment Emerged 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days

Do not feed or 
graze treated 

sugarcane 
foliage following 

application.

0 days for crops listed 
on label

30 days for crops not 
listed on label.

Postemergence
(in-crop) 4 hours 0 feet None

Do not apply to vegetation in or around ditches, canals or ponds containing water to be used for irrigation.

For making spot treatments in sugarcane, make a 1% solution of product in water.
Do not treat more than 10% of total area to be harvested.  The 7-day Minimum Retreatment Interval is applicable to 
application of this product to the same spot, not application to a different spot in the field.

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 
Same Crop in a Calendar Year 

(Only One Sugar Cane Crop Per 
Year)

SUGARCANE (INCLUDING PLANT GROWTH REGULATOR APPLICATION)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA 
to conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use 
product labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Sugarcane

Page 2 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-back 

Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 
Same Crop in a Calendar Year 

(Only One Sugar Cane Crop Per 
Year)

     

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA 
to conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use 
product labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Sugarcane - 
Plant growth 

regulator Aerial Fixed wing or helicopter
Mature just prior 

to harvest 0.74 lb ae/A 1 0.74 lb ae/A 1 0.74 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 10 days

Do not feed or 
graze treated 

sugarcane 
foliage following 

application.

30 days for crops 
other than: alfalfa or 

other forage 
legumes, beans (all 

types), corn (all 
types), cotton, 

melons (all types) 
pasture grasses, 

peanuts, potatoes 
(Irish or sweet), 
sorghum (milo), 

soybeans, squash (all 
types) and wheat.

Preharvest - Plant 
Growth Regulator 4 hours 0 feet

Florida
Hawaii

Louisiana
Puerto Rico

and Texas only 

Do not apply to vegetation in or around ditches, canals or ponds containing water to be used for irrigation.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Sugarcane - 
Plant growth 

regulator Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment
Mature just prior 

to harvest 0.74 lb ae/A 1 0.74 lb ae/A 1 0.74 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 10 days

Do not feed or 
graze treated 

sugarcane 
foliage following 

application.

30 days for crops 
other than: alfalfa or 

other forage 
legumes, beans (all 

types), corn (all 
types), cotton, 

melons (all types) 
pasture grasses, 

peanuts, potatoes 
(Irish or sweet), 
sorghum (milo), 

soybeans, squash (all 
types) and wheat.

Preharvest - Plant 
Growth Regulator 4 hours 0 feet

Florida
Hawaii

Louisiana
Puerto Rico

and Texas only 

Do not apply to vegetation in or around ditches, canals or ponds containing water to be used for irrigation.

Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.



Joint Glyphosate Task Force - Brassica Vegetables

Page 1 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-back 

Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Brassica Vegetables Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops listed 
on label

30 days for crops not 
listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset 
without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At 
wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not 
apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Brassica Vegetables Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops listed 
on label

30 days for crops not 
listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Brassica Vegetables 
Selective Equipment 

(in Row Middles only) Shielded & Hooded Sprayers
After crop 

emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops listed 
on label

30 days for crops not 
listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Brassica Vegetables 
Selective Equipment 

(in Row Middles only)
Wipers, Rope & Sponge 
Wick; Panel Applicators

After crop 
emergence Wipe on 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops listed 
on label

30 days for crops not 
listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include 
two passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not 
use wiper equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Brassica Vegetables Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops listed 
on label

30 days for crops not 
listed on label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset 
without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At 
wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not 
apply in wind speeds > 10 mph.

BRASSICA VEGETABLES (CROP GROUP 5)3 

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage for  
Possible Multiple Cycles of the Same Crop 

in a Calendar Year

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Brassica Vegetables
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-back 

Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

     

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage for  
Possible Multiple Cycles of the Same Crop 

in a Calendar Year

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Brassica Vegetables Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops listed 
on label

30 days for crops not 
listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

3 Broccoli; Chinese broccoli (gai lon); Broccoli raab (rapini); Brussels sprouts; Cabbage; Chinese cabbage (bok choy); Chinese cabbage (napa); Chinese mustard cabbage (gai choy); Cauliflower; Cavalo broccoli; Collards; Kale; 
Kohlrabi; Mizuna; Mustard greens; Mustard spinach; Rape greens



Joint Glyphosate Task Force - Bulb Vegetables

Page 1 of 3

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Bulb Vegetables Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Bulb Vegetables Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes 

or other ground 
broadcast equipment

Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Bulb Vegetables 
Selective Equipment 

(in Row Middles only)
Shielded & Hooded 

Sprayers
After crop 

emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Bulb Vegetables 
Selective Equipment 

(in Row Middles only)
Wipers, Rope & Sponge 
Wick; Panel Applicators

After crop 
emergence Wipe on 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Bulb Vegetables Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage for  
Possible Multiple Cycles of the Same Crop 

in a Calendar Year

BULB VEGETABLES (CROP GROUP 3-07)3 



Joint Glyphosate Task Force - Bulb Vegetables

Page 2 of 3

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage for  
Possible Multiple Cycles of the Same Crop 

in a Calendar Year

     

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Bulb Vegetables Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes 

or other ground 
broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 100-1182
Garlic grown for 

Dehydration only Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 100-1182
Garlic grown for 

Dehydration only Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes 

or other ground 
broadcast equipment

Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 100-1182
Garlic grown for 

Dehydration only
Selective Equipment 

(in Row Middles only)
Shielded & Hooded 

Sprayers
After crop 

emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 100-1182
Garlic grown for 

Dehydration only
Selective Equipment 

(in Row Middles only)
Wipers, Rope & Sponge 
Wick; Panel Applicators

After crop 
emergence Wipe on 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 100-1182
Garlic grown for 

Dehydration only Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes 

or other ground 
broadcast equipment Prior to harvest 1.56 lb ae/A 1 1.56 lb ae/A 1 1.56 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 30 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours 0 feet

For use in California 
only.

Do not apply to garlic grown for seed.

Use labeled rate of product in at least 5 gallons of water  per acre.

Garlic grown for Dehydration only



Joint Glyphosate Task Force - Bulb Vegetables

Page 3 of 3

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage for  
Possible Multiple Cycles of the Same Crop 

in a Calendar Year

     

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 100-1182
Garlic grown for 

Dehydration only Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 100-1182
Garlic grown for 

Dehydration only Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes 

or other ground 
broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

3 All cultivars, varieties and/or hybrids of Chive (fresh leaves, including Chinese chive); Daylily (bulb); Elegans hosta; Fritillaria (bulb and leaves); Garlic (bulb, including great-headed and serpent garlic); Kurrant, Leek (including lady’s and wild 
leek); Lily (bulb); Onion (including Beltsville bunching, bulb, Chinese bulb, fresh, green, macrostem, pearl, potato bulb, tree tops and Welsh onion tops); Shallot (bulb and fresh leaves)



Joint Glyphosate Task Force - Cucurbit Vegetables and Fruits

Page 1 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Cucurbit Vegetables & Fruits Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application 
prior to crop 
emergence) 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on 

label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Cucurbit Vegetables & Fruits Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application 
prior to crop 
emergence) 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on 

label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Cucurbit Vegetables & Fruits
Selective Equipment 

(in Row Middles only) Shielded & Hooded Sprayers
After crop 

emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on 

label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Cucurbit Vegetables & Fruits
Selective Equipment 

(in Row Middles only)
Wipers, Rope & Sponge 
Wick; Panel Applicators

After crop 
emergence Wipe on 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on 

label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph. 

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for  Possible Multiple Cycles of the 
Same Crop in a Calendar Year

CUCURBIT VEGETABLES & FRUITS (CROP GROUP 9)3 

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Cucurbit Vegetables and Fruits

Page 2 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for  Possible Multiple Cycles of the 
Same Crop in a Calendar Year

       

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Cucurbit Vegetables & Fruits Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application 

after harvest) 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on 

label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Cucurbit Vegetables & Fruits Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application 

after harvest) 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on 

label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

3 Chayote (fruit); Chinese waxgourd (Chinese preserving melon); Citron melon; Cucumber; Gherkin; Edible gourd (includes hyotan, cucuzza, hechima, Chinese okra); Melons (all); Momordica spp (includes balsam apple, balsam pear, bittermelon, 
Chinese cucumber); Muskmelon (includes cantaloupe, casaba, crenshaw melon, golden pershaw melon, honeydew melon, honey ball melon, mango melon, Persian melon, pineapple melon, Santa Claus melon, snake melon); Pumpkin; Summer squash 
(includes crookneck squash, scallop squash, straightneck squash, vegetable marrow, zucchini); Winter squash (includes butternut squash, calabaza, hubbard squash, acorn squash, spaghetti squash); Watermelon



Joint Glyphosate Task Force - Leafy Vegetables

Page 1 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Leafy Vegetables Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications combined 
in one calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Leafy Vegetables Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications combined 
in one calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Leafy Vegetables 
Selective Equipment 

(in Row Middles only)
Shielded & Hooded 

Sprayers
After crop 

emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications combined 
in one calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Leafy Vegetables 
Selective Equipment 

(in Row Middles only)
Wipers, Rope & Sponge 
Wick; Panel Applicators

After crop 
emergence Wipe on 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications combined 
in one calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Leafy Vegetables Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications combined 
in one calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for  Possible Multiple Cycles of the 
Same Crop in a Calendar Year

LEAFY VEGETABLES (CROP GROUP 4)3

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required 
to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application 
rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Leafy Vegetables

Page 2 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for  Possible Multiple Cycles of the 
Same Crop in a Calendar Year

    

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required 
to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application 
rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Leafy Vegetables Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications combined 
in one calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

3 Amaranth (Chinese spinach); Arugula (roquette); Beet greens; Cardoon; Celery; Chinese celery; Celtuce; Chaya; Chervil; Edible-leaved chrysanthemum; Garland chrysanthemum; Corn salad; Cress (garden and upland); Dandelion; Dock (sorrel); 
Dokudami; Endive (escarole); Florence fennel; Gow kee; Lettuce (head and leaf); Orach, Parsley; Purslane (garden and winter); Radicchio (red chicory); Rhubarb; Spinach; New Zealand spinach; Vine spinach; Swiss chard; Watercress (upland); 
Water spinach



Joint Glyphosate Task Force - Fruiting Vegetables

Page 1 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Fruiting Vegetables Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Fruiting Vegetables Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Fruiting Vegetables 

Selective Equipment 
(in Row Middles 

only) Shielded & Hooded Sprayers
After crop 

emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Fruiting Vegetables 

Selective Equipment 
(in Row Middles 

only)
Wipers, Rope & Sponge 
Wick; Panel Applicators

After crop 
emergence Wipe on 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph. 

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for  Possible Multiple Cycles of the Same 
Crop in a Calendar Year

FRUITING VEGETABLES (CROP GROUP 8)3 

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for  Possible Multiple Cycles of the Same 
Crop in a Calendar Year

     

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Fruiting Vegetables Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label 

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Fruiting Vegetables Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

3 Eggplant; Groundcherry (Physalis spp); Pepino; Pepper (includes bell pepper, chili pepper, cooking pepper, pimento, sweet pepper); Tomatillo; Tomato
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-back 

Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Legume Vegetables 

(Succulent)3 Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Legume Vegetables 

(Succulent)3 Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment

Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Legume Vegetables 

(Succulent)3
Selective Equipment 
(in Row Middles only) Shielded & Hooded Sprayers

After crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Legume Vegetables 

(Succulent)3
Selective Equipment 
(in Row Middles only)

Wipers, Rope & Sponge 
Wick; Panel Applicators

After crop 
emergence Wipe on 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Legume Vegetables 

(Succulent)3 Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days 
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for  Possible Multiple Cycles of the 
Same Crop in a Calendar Year

LEGUME VEGETABLES (CROP GROUP 7)
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-back 

Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for  Possible Multiple Cycles of the 
Same Crop in a Calendar Year

    

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Legume Vegetables 

(Succulent)3 Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Beans (Dry)4 Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Beans (Dry)4 Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment

Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Beans (Dry)4
Selective Equipment 
(in Row Middles only) Shielded & Hooded Sprayers

After crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Beans (Dry)4
Selective Equipment 
(in Row Middles only)

Wipers, Rope & Sponge 
Wick; Panel Applicators

After crop 
emergence Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Beans (Dry)4

Selective Equipment 
(spot treatment, in-

crop)
Handheld and Backpack 

Equipment 
After crop 
emergence

 
0.77 lb ae/A 1 0.77 lb ae/A 1 0.77 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 

Do not feed 
treated vines 

and hay to 
livestock.

0 days for crops 
listed on label

30 days for crops not 
listed on label.

Postemergence
(in-crop) 4 hours 0 feet None

Do not combine spot treatments with a preharvest broadcast spray on the same crop area. 

Use labeled rate of product in 10 to 20 gallons of water per acre for ground spray equipment.  When using 
handheld sprayers, use a 2% solution.

BEANS (DRY)
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-back 

Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for  Possible Multiple Cycles of the 
Same Crop in a Calendar Year

    

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Beans (Dry)4 Aerial Fixed Wing or Helicopter

Hard dough stage 
(30% grain 

moisture or less)
 

0.77 lb ae/A 1 0.77 lb ae/A 1 0.77 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 

Do not feed 
treated vines 

and hay to 
livestock.

0 days for crops 
listed on label

30 days for crops not 
listed on label. Preharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Do not combine spot treatments with a preharvest broadcast spray on the same crop area.  

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Beans (Dry)4 Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment

Hard dough stage 
(30% grain 

moisture or less)
 

0.77 lb ae/A 1 0.77 lb ae/A 1 0.77 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 

Do not feed 
treated vines 

and hay to 
livestock.

0 days for crops 
listed on label

30 days for crops not 
listed on label. Preharvest 4 hours 0 feet None

Do not combine spot treatments with a preharvest broadcast spray on the same crop area.  

Use labeled rate of product in 3 to 20 gallons of water  per acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Beans (Dry)4 Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days 
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Beans (Dry)4 Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-back 

Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for  Possible Multiple Cycles of the 
Same Crop in a Calendar Year

    

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Dry Peas, Lentils and 

Chickpeas5 Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Dry Peas, Lentils and 

Chickpeas5 Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment

Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Dry Peas, Lentils and 

Chickpeas5
Selective Equipment 
(in Row Middles only) Shielded & Hooded Sprayers

After crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Dry Peas, Lentils and 

Chickpeas5
Selective Equipment 
(in Row Middles only)

Wipers, Rope & Sponge 
Wick; Panel Applicators

After crop 
emergence Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 
Dry Peas, Lentils and 

Chickpeas5

Selective Equipment 
(spot treatment, in-

crop)
Handheld and Backpack 

Equipment 
After crop 
emergence 2.25 lb ae/A 1 2.25 lb ae/A 1 2.25 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days

Do not feed 
treated vines 

and hay to 
livestock.

0 days for crops 
listed on label

30 days for crops not 
listed on label.

Postemergence 
(in-crop) 4 hours 0 feet None

Do not combine spot treatments with a preharvest broadcast spray on the same crop area.  Do not treat cowpeas 
or field (feed) peas.

Use labeled rate of product in 10 to 20 gallons of water per acre for ground spray equipment.  When using 
handheld sprayers, use a 2% solution.

PEAS, LENTILS AND CHICKPEAS (DRY)
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-back 

Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for  Possible Multiple Cycles of the 
Same Crop in a Calendar Year

    

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 
Dry Peas, Lentils and 

Chickpeas5 Aerial Fixed Wing or Helicopter

Hard dough stage 
(30% grain 

moisture or less)
 

2.25 lb ae/A 1 2.25 lb ae/A 1 2.25 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 

Do not feed 
treated vines 

and hay to 
livestock.

0 days for crops 
listed on label

30 days for crops not 
listed on label. Preharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Do not combine spot treatments with a preharvest broadcast spray on the same crop area.  

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 
Dry Peas, Lentils and 

Chickpeas5 Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment

Hard dough stage 
(30% grain 

moisture or less)
 

2.25 lb ae/A 1 2.25 lb ae/A 1 2.25 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 

Do not feed 
treated vines 

and hay to 
livestock.

0 days for crops 
listed on label

30 days for crops not 
listed on label. Preharvest 4 hours 0 feet None

Do not combine spot treatments with a preharvest broadcast spray on the same crop area.  

Use labeled rate of product in 3 to 20 gallons of water  per acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Dry Peas, Lentils and 

Chickpeas5 Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days 
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label. Postharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Dry Peas, Lentils and 

Chickpeas5 Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops not 
listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

5 Dry varieties of Lentil; Pea (Pisum: includes dwarf pea, edible-podded pea, English pea, garden pea, green pea, snowpea, sugar snap pea); Pigeon pea

4 Dry varieties of Bean (Lupinus: includes grain lupin, sweet lupin, white lupin, white sweet lupin); Bean (Phaseolus: includes field bean, kidney bean, lima bean, navy bean, pinto bean, runner bean, snap bean, tepary bean, wax bean); Bean (Vigna: 
includes adzuki bean, asparagus bean, blackeyed pea, catjang, Chinese longbean, cowpea, crowder pea, moth bean, mung bean, rice bean, southern pea, urd bean, yardlong bean); Broad bean (fava); Chickpea (garbanzo); Guar; Jackbean; Lablab bean; 
Soybean (immature seed); Sword bean

3 Succulent varieties of Bean (Lupinus: includes grain lupin, sweet lupin, white lupin, white sweet lupin); Bean (Phaseolus: includes field bean, kidney bean, lima bean, navy bean, pinto bean, runner bean, snap bean, tepary bean, wax bean); Bean (Vigna: 
includes adzuki bean, asparagus bean, blackeyed pea, catjang, Chinese longbean, cowpea, crowder pea, moth bean, mung bean, rice bean, southern pea, urd bean, yardlong bean); Broad bean (fava); Chickpea (garbanzo); Guar; Jackbean; Lablab bean; 
Lentil; Pea (Pisum: includes dwarf pea, edible-podded pea, English pea, field pea, garden pea, green pea, snowpea, sugar snap pea); Pigeon pea; Soybean (immature seed); Sword bean
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Root & Tuber Vegetables 
(except Carrot, Ginseng, 

Rutabaga and Sweet Potato) Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23

Root & Tuber Vegetables 
(except Carrot, Ginseng, 

Rutabaga and Sweet Potato) Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Root & Tuber Vegetables 
(except Carrot, Ginseng, 

Rutabaga and Sweet Potato)
Selective Equipment 

(in Row Middles only)
Shielded & Hooded 

Sprayers
After crop 

emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Root & Tuber Vegetables 
(except Carrot, Ginseng, 

Rutabaga and Sweet Potato)
Selective Equipment 

(in Row Middles only)
Wipers, Rope & Sponge 
Wick; Panel Applicators

After crop 
emergence Wipe on 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet. 
Operate equipiment at ground speeds of <5 mph.  

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 

Stage for  Possible Multiple Cycles of 
the Same Crop in a Calendar Year

ROOT & TUBER VEGETABLES3 
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 

Stage for  Possible Multiple Cycles of 
the Same Crop in a Calendar Year

    

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Root & Tuber Vegetables 
(except Carrot, Ginseng, 

Rutabaga and Sweet Potato) Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0 days 
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Root & Tuber Vegetables 
(except Carrot, Ginseng, 

Rutabaga and Sweet Potato) Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0 days 
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Carrot Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Carrot Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

CARROT
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 

Stage for  Possible Multiple Cycles of 
the Same Crop in a Calendar Year

    

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Carrot
Selective Equipment 

(in Row Middles only)
Shielded & Hooded 

Sprayers
After crop 

emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Carrot

Selective Equipment 
(over the top of the 

crop)
Wipers, Rope & Sponge 
Wick; Panel Applicators

After crop 
emergence Wipe on 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

60 days 
Following first 

application

7 days 
Following second 
application or if 

only 1 wiper 
application is 

made 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence
(in-crop) 4 hours 0 feet None

A 33% solution can be wiped onto weeds that are a minimum of 2" above the crop.  As per label directions, one 
application can include two passes through the field in opposite directions made consecutively for optimal weed 
coverage.  Do not use wiper equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Carrot Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0 days 
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Carrot Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0 days 
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 

Stage for  Possible Multiple Cycles of 
the Same Crop in a Calendar Year

    

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Ginseng Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A

Multiple Year 
Crop Cycle

Multiple Year Crop 
Cycle

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Ginseng Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A

Multiple Year 
Crop Cycle

Multiple Year Crop 
Cycle

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Ginseng
Selective Equipment 

(in Row Middles only)

Boom Equipment, 
Controlled Droplet 

Applicators, Shielded 
Sprayer, Handheld Sprayer

Established non-
bearing only 3.75 lb ae/A

Multiple Year 
Crop Cycle

Multiple Year 
Crop Cycle 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days 365 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

CDA Equipment:
For vehicle mounted CDA equipment, apply labeled rate of product in 2 to 15 gallons of water per acre.
For hand-held CDA equipment, use a 20% to 40% solution.

Shielded Sprayer:
Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

Handheld Equipment:
Apply product in a 0.5% to 5% solution.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Ginseng
Selective Equipment 

(in Row Middles only)
Wipers, Rope & Sponge 
Wick; Panel Applicators

After crop 
emergence Wipe on

Multiple Year 
Crop Cycle

Multiple Year 
Crop Cycle 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days 365 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

GINSENG
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 

Stage for  Possible Multiple Cycles of 
the Same Crop in a Calendar Year

    

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Ginseng Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A
Multiple Year 

Crop Cycle
Multiple Year Crop 

Cycle

Do not exceed 6 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days 
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Ginseng Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A
Multiple Year 

Crop Cycle
Multiple Year Crop 

Cycle

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0 days 
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Rutabaga Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Rutabaga Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Rutabaga
Selective Equipment 

(in Row Middles only)
Shielded & Hooded 

Sprayers
After crop 

emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Rutabaga

Selective Equipment 
(over the top of the 

crop)
Wipers, Rope & Sponge 
Wick; Panel Applicators

After crop 
emergence Wipe on 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence
(in-crop) 4 hours 0 feet None

A 33% solution can be wiped onto weeds that are a minimum of 2" above the crop.  As per label directions, one 
application can include two passes through the field in opposite directions made consecutively for optimal weed 
coverage.  Do not use wiper equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

RUTABAGA
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 

Stage for  Possible Multiple Cycles of 
the Same Crop in a Calendar Year

    

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Rutabaga Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0 days 
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Rutabaga Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0 days 
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Sweet Potato Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Sweet Potato Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

SWEET POTATO
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 

Stage for  Possible Multiple Cycles of 
the Same Crop in a Calendar Year

    

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Sweet Potato
Selective Equipment 

(in Row Middles only)
Shielded & Hooded 

Sprayers
After crop 

emergence 3.75 lb ae/A 3 6.0 lb ae/A 6 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Sweet Potato

Selective Equipment 
(over the top of the 

crop)
Wipers, Rope & Sponge 
Wick; Panel Applicators

After crop 
emergence Wipe on 5 6.0 lb ae/A 5 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 14 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence
(in-crop) 4 hours 0 feet None

A 33% solution can be wiped onto weeds that are a minimum of 2" above the crop.  As per label directions, one 
application can include two passes through the field in opposite directions made consecutively for optimal weed 
coverage.  Do not use wiper equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Sweet Potato Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0 days 
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Sweet Potato Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 4 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 

applications 
combined in one 

calendar year. 7 days

0 days 
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

3 Arracacha; Arrowroot; Carrot; Chinese artichoke; Jerusalem artichoke; Beet (garden); Burdock; Canna; Cassava (bitter and sweet); Celeriac; Chayote (root); Chervil (turnip-rooted); Chicory; Chufa; Dasheen (taro); Galangal; Ginger; Ginseng; 
Horseradish; Leren; Kava (turnip-rooted); Parsley (turnip rooted); Parsnip; Potato; Radish; Rutabaga; Oriental radish; Salsify; Black salsify; Spanish salsify; Skirret; Sweet Potato; Tanier; Turmeric; Turnip; Wasabi; Yacon; Yam bean; True yam
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Aloe vera, Bamboo 
shoots, Globe 

artichoke, Okra, 
Peanut (ground nut), 

Strawberry, Sugar 
beet Aerial Fixed wing or helicopter

Prior to crop 
emergence. 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. 

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

If using plastic mulch, remove herbicide residues from the plastic with a single 0.5-inch application of water, 
either by natural rainfall or irrigation, prior to transplanting or direct seeding; allow a minimum of 21 days 
between residue removal and transplanting.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Aloe vera, Bamboo 
shoots, Globe 

artichoke, Okra, 
Peanut (ground nut), 

Strawberry, Sugar 
beet Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence. 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. 

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None

If using plastic mulch, remove herbicide residues from the plastic with a single 0.5-inch application of water, 
either by natural rainfall or irrigation, prior to transplanting or direct seeding; allow a minimum of 21 days 
between residue removal and transplanting.

Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Aloe vera, Bamboo 
shoots, Globe 

artichoke, Okra, 
Peanut (ground nut), 

Strawberry, Sugar 
beet

Selective Equipment 
(in Row Middles only) Shielded & Hooded Sprayers

Emergence through 
harvest 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23

Aloe vera, Bamboo 
shoots, Globe 

artichoke, Okra, 
Peanut (ground nut), 

Strawberry, Sugar 
beet

Selective Equipment 
(in Row Middles only)

Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence through 
harvest Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds. As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use 
wiper equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Aloe vera, Bamboo 
shoots, Globe 

artichoke, Okra, 
Peanut (ground nut), 

Strawberry, Sugar 
beet Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. Postharvest 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 
for the Same Crop in a Calendar Year 

ALOE VERA, BAMBOO SHOOTS, GLOBE ARTICHOKE, OKRA, PEANUT (ground nut), STRAWBERRY, SUGAR BEET
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 
for the Same Crop in a Calendar Year 

            

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Aloe vera, Bamboo 
shoots, Globe 

artichoke, Okra, 
Peanut (ground nut), 

Strawberry, Sugar 
beet Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. Postharvest 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Asparagus Aerial Fixed wing or helicopter
Prior to crop 
emergence. 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. 

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Do not apply within a week before the first asparagus spears emerge.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Asparagus Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence. 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. 

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None

Do not apply within a week before the first asparagus spears emerge.

Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Asparagus
Selective Equipment 

(in Row Middles only) Shielded & Hooded Sprayers After crop emergence 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Asparagus
Selective Equipment 

(in Row Middles only)
Wipers, Rope & Sponge 
Wick; Panel Applicators After crop emergence Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds. As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use 
wiper equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Asparagus
Selective Equipment 

(spot treatment)
Hand-held and Backpack 

Equipment 

After cutting, prior to 
emergence of new 

spears 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 5 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. Preemergence 4 hours 0 feet None

The 7-day Minimum Retreatment Interval is applicable to application of this product to the same spot, not 
application to a different spot in the field.
When making spot treatments, use a 0.5% to 5% solution.
Do not treat more than 10% of total area to be harvested.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Asparagus Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment

After last harvest when 
all spears have been 

removed. 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. Postharvest 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

ASPARAGUS
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 
for the Same Crop in a Calendar Year 

            

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Pineapple Aerial Fixed wing or helicopter
Prior to crop 
emergence. 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days

Do not feed or 
graze treated 

pineapple forage 
following 

application.

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. 

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Pineapple Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to crop 
emergence. 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days

Do not feed or 
graze treated 

pineapple forage 
following 

application.

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. 

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Pineapple
Selective Equipment 

(in Row Middles only) Shielded & Hooded Sprayers
Emergence through 

harvest 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days

Do not feed or 
graze treated 

pineapple forage 
following 

application.

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 20 to 30 gal/A spray volume.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Pineapple
Selective Equipment 

(in Row Middles only)
Wipers, Rope & Sponge 
Wick; Panel Applicators

Emergence through 
harvest Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days

Do not feed or 
graze treated 

pineapple forage 
following 

application.

0 days for crops 
listed on label

30 days for crops 
not listed on the 

label. Postemergence 4 hours 0 feet None

A 33 to 100% (undiluted) solution is wiped onto weeds. As per label directions, one application can include two 
passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use 
wiper equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

PINEAPPLE
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Berry and Small Fruit 

(except Cranberry) Aerial Fixed wing or helicopter
Prior to planting or 

transplanting 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not made 

every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds 
>10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or 
later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 
5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Berry and Small Fruit 

(except Cranberry) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun  or 
other ground broadcast 

equipment
Prior to planting or 

transplanting 3.75 lb ae/A 3 8.0 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not made 

every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Berry and Small Fruit 

(except Cranberry)

Ground Broadcast (in 
between rows of 

trees)

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun  or 
other ground broadcast 

equipment
Established Trees 

and Bushes 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Berry and Small Fruit 

(except Cranberry)

Ground Broadcast 
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun or 
other ground broadcast 

equipment

Established Trees 
and Bushes and 

Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk assessment 
on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended to incorporate 
these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and timings 
work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

BERRY AND SMALL FRUIT (CROP GROUP 13-07)3

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage (Where indicated, 
application may not be made every year to 

this Perennial Crop)
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk assessment 
on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended to incorporate 
these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and timings 
work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

      

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage (Where indicated, 
application may not be made every year to 

this Perennial Crop)

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Berry and Small Fruit 

(except Cranberry)

Selective Equipment 
(in between rows of 

trees and within rows 
of trees)

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators

Established Trees 
and Bushes 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 1 day 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

For handheld spray equipment, apply product in 0.4% to 4% solution.  For spot treatment, 
the 7-day Minimum Retreatment Interval is applicable to application of this product to the 
same spot, not application to a different spot in the field.

For vehicle mounted CDA equipment, apply labeled rate of product in 2 to 15 gallons of 
water per acre.
For hand-held CDA equipment, use a 20% to 40% solution.

Shielded & Hooded:  Use labeled rate of product in 20 to 30 gal/A spray volume. Use 
single, low pressure/low drfit flat-fan nozzle.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.  
------------------------------------------------------------
Wiper Applicators: A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label 
directions, one application can include two passes through the field in opposite directions 
made consecutively for optimal weed coverage.
Do not use wiper equipment when weeds are wet.  Operate equipiment at ground speeds 
of <5 mph.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Berry and Small Fruit 

(except Cranberry)

Selective Equipment
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators

Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 1 day 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Cranberry Aerial Fixed wing or helicopter
Prior to planting or 

transplanting 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not made 

every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year.. 7 days

0
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds 
>10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or 
later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 
5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Cranberry Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun  or 
other ground broadcast 

equipment
Prior to planting or 

transplanting 3.75 lb ae/A 3 8.0 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not made 

every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

CRANBERRY
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk assessment 
on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended to incorporate 
these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and timings 
work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

      

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage (Where indicated, 
application may not be made every year to 

this Perennial Crop)

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Cranberry

Selective Equipment 
(spot treatment, in 

dry ditches)

Wipers, Rope & Sponge 
Wick; Panel Applicators; 
Hand-held and Backpack 

Equipment Emerged 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 30 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

For weed control in dry ditches only; do not apply directly to water.

With handheld sprayer,  use a 1% to 2% solution.  For spot treatment, the 7-day Minimum 
Retreatment Interval is applicable to application of this product to the same spot, not 
application to a different spot in the field.  

With a wiper applicator use a 33 to 100% (undiluted) solution is wiped onto weeds.  As per 
label directions, one application can include two passes through the field in opposite 
directions made consecutively for optimal weed coverage.  Do not use wiper equipment 
when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Cranberry

Selective Equipment 
(spot treatment, in 

crop)
Wipers, Rope & Sponge 
Wick; Panel Applicators

Dormant (after 
vines turn red) Wipe on 3 8.0 lb ae/A 3 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 180 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None

Do not treat more than 10% of the total bog.  Do not apply directly to water.  

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one 
application can include two passes through the field in opposite directions made 
consecutively for optimal weed coverage.
Do not use wiper equipment when weeds are wet.  Operate equipiment at ground speeds 
of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Cranberry

Selective Equipment 
(spot treatment, in 

crop)
Handheld Sprayers and 

Handheld Boom Sprayers 
Dormant (after 
vines turn red) 3.0 lb ae/A 3 8.0 lb ae/A 3 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 180 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postharvest 4 hours 0 feet None

Do not treat more than 10% of the total bog.  Do not apply directly to water.  

For handheld sprayers, use a 0.4% to 0.7% solution and spray to adequately wet vegetation 
only; do not spray to the point of run-off.  The 7-day Minimum Retreatment Interval is 
applicable to application of this product to the same spot, not application to a different 
spot in the field. 

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

3 All cultivars, varieties and/or hybrids of Amur River grape; Aronia berry; Bayberry; Bearberry; Bilberry; Blackberry (including Andean blackberry, arctic blackberry, bingleberry, black satin berry, boysenberry, brombeere, California blackberry, Chesterberry, Cherokee blackberry, Cheyenne 
blackberry, common blackberry, coryberry, darrowberry, dewberry, Dirksen thornless berry, evergreen blackberry, Himalayaberry, hullberry, lavacaberry, loganberry, lowberry, Lucretiaberry, mammoth blackberry, marionberry, mora, mures deronce, nectarberry, Northern dewberry, 
olallieberry, Orgeon evergreen berry, phenomenalberry, rangeberry, ravenberry, rossberry, Shawnee blackberry, Southern dewberry, tayberry, youngberry, zarzamora); Blueberry (highbush and lowbush); Buffaloberry; Che; Chilean guava; Chokecherry; Cloudberry; Cranberry (including 
highbush); Currant (black, Buffalo, red, native); Elderberry; European barberry; Gooseberry; Grape; Honeysuckle (edible); Huckleberry; Jostaberry; Juneberry (Saskatoon berry); Kiwifruit (fuzzy and hardy); Ligonberry; Maypop; Mountain pepper berries; Mulberry; Muntries; Partridgeberry; 
Phalsa; Pincherry; Raspberry (black, red and wild); Riberry; Salal; Schisandra berry; Sea buckthorn; Serviceberry
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Citrus Fruit

(except Citron) Aerial
Fixed wing or 

helicopter
Prior to planting or 

transplanting 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - this 
application not 

made every year

Perennial Crop - this 
application not 

made every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not 
apply within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind 
speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have 
successfully completed approved training program; do not apply earlier than 30 min 
prior to sunrise or later than 30 min after sunset without permission from Fresno Co Ag 
Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of 
desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Citrus Fruit

(except Citron) Ground Broadcast

Boom or boomless 
systems, pull-type 
sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun or 
other ground broadcast 

equipment
Prior to planting or 

transplanting 3.75 lb ae/A 3 8.0 lb ae/A

Perennial Crop - this 
application not 

made every year

Perennial Crop - this 
application not 

made every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Citrus Fruit

(except Citron)

Ground Broadcast (in 
between rows of 

trees)

Boom or boomless 
systems, pull-type 
sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard guns  

or other ground 
broadcast equipment Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 1 day 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Citrus Fruit

(except Citron)

Ground Broadcast 
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Boom or boomless 
systems, pull-type 
sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun or 
other ground broadcast 

equipment
Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 1 day 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

CITRUS FRUIT (CROP GROUP 10)3

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

(Where indicated, application may not be 
made every year to this Perennial Crop)



Joint Glyphosate Task Force - Citrus Fruit Crops

Page 2 of 3

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

    

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

(Where indicated, application may not be 
made every year to this Perennial Crop)

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Citrus Fruit

(except Citron)

Selective Equipment 
(in between rows of 

trees and within rows 
of trees)

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 1 day 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

For handheld spray equipment, apply product in 0.4% to 4% solution.  For spot 
treatment, the 7-day Minimum Retreatment Interval is applicable to application of this 
product to the same spot, not application to a different spot in the field.

For vehicle mounted CDA equipment, apply labeled rate of product in 2 to 15 gallons of 
water per acre.
For hand-held CDA equipment, use a 20% to 40% solution.

Shielded & Hooded:  Use labeled rate of product in 20 to 30 gal/A spray volume. Use 
single, low pressure/low drfit flat-fan nozzle.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.  
------------------------------------------------------------
Wiper Applicators: A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label 
directions, one application can include two passes through the field in opposite 
directions made consecutively for optimal weed coverage.  Do not use wiper equipment 
when weeds are wet.  Operate equipiment at ground speeds of <5 mph.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Citrus Fruit

(except Citron)

Selective Equipment
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators

Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 1 day 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Citrus Fruit

(except Citron) Cut Stump Wiper applicator Stumps of trees Wipe on 1 per stump 8.0 lb ae/A 1 per stump 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed

0 
(Fruit tree 
removed) 0 days

0 days (not 
broadly applied) Stump removal 4 hours 0 feet None Apply a 50 to 100% (undiluted) solution of the product to a freshly cut stump.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Citron Aerial
Fixed wing or 

helicopter
Prior to planting or 

transplanting 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - this 
application not 

made every year

Perennial Crop - this 
application not 

made every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label.

Preplant, At-
Planting, 

Preemergence 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not 
apply within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind 
speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have 
successfully completed approved training program; do not apply earlier than 30 min 
prior to sunrise or later than 30 min after sunset without permission from Fresno Co Ag 
Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of 
desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

CITRON



Joint Glyphosate Task Force - Citrus Fruit Crops
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

    

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

(Where indicated, application may not be 
made every year to this Perennial Crop)

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Citron Ground Broadcast

Boom or boomless 
systems, pull-type 
sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun or 
other ground broadcast 

equipment
Prior to planting or 

transplanting 3.75 lb ae/A 3 8.0 lb ae/A

Perennial Crop - this 
application not 

made every year

Perennial Crop - this 
application not 

made every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label.

Preplant, At-
Planting, 

Preemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Citron

Selective Equipment 
(spot treatment in 
between rows of 

trees and within rows 
of trees) Handheld Sprayer Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 1 day 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

For handheld spray equipment, apply product in 0.4% to 4% solution.  For spot 
treatment, the 7-day Minimum Retreatment Interval is applicable to application of this 
product to the same spot, not application to a different spot in the field.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Citron Cut Stump Wiper applicator Stumps of trees Wipe on 1 per stump 8.0 lb ae/A 1 per stump 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 0 days 0 days

0 days (not 
broadly applied) Stump removal 4 hours 0 feet None Apply a 50 to 100% (undiluted) solution of the product to a freshly cut stump.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

3  All cultivars, varieties and/or hybrids of Calamondin; Chironja; Citron; Citrus hybrids; Grapefruit (including Japanese summer); Kumquat; Lemon; Lime (including Australian desert lime, Australian finger lime, Australian round lime, Brown river 
finger lime, Mount white, New Guinea wild, Russell river, sweet, and Tahiti); Mandarin (including Mediterranean and Satsuma); Orange (all); Pummelo; Tangelo; Tangerine (Mandarin); Tangor; Uniq Fruit (ugli)



Joint Glyphosate Task Force - Miscellaneous Tree Food Crops
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions Geographic Restrictions Use Directions and Limitations

8.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Cactus (fruit and pads), Palm 

(heart, leaves, oil), Aerial Fixed wing or helicopter
Prior to planting or 

transplanting. 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - this 
application not 

made every year

Perennial Crop - this 
application not made 

every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not 
apply within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind 
speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise 
or later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; 
at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Cactus (fruit and pads), Palm 

(heart, leaves, oil), Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to planting or 

transplanting. 3.75 lb ae/A 3 8.0 lb ae/A

Perennial Crop - this 
application not 

made every year

Perennial Crop - this 
application not made 

every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Cactus (fruit and pads), Palm 

(heart, leaves, oil), 

Ground Broadcast (in 
between rows of 

trees)

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard guns  or 
other ground broadcast 

equipment Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Cactus (fruit and pads), Palm 

(heart, leaves, oil), 

Ground Broadcast 
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard guns  or 
other ground broadcast 

equipment
Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

CACTUS (fruit and pads), PALM (heart, leaves, oil)

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage (Where indicated, 
application may not be made every year to 

this Perennial Crop)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended to 
incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and timings 
work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Miscellaneous Tree Food Crops

Page 2 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions Geographic Restrictions Use Directions and Limitations

8.0 lb ae/A

       

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage (Where indicated, 
application may not be made every year to 

this Perennial Crop)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended to 
incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and timings 
work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Cactus (fruit and pads), Palm 

(heart, leaves, oil), 

Selective Equipment 
(in between rows of 

trees and within rows 
of trees)

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

For handheld spray equipment, apply product in 0.4% to 4% solution.  For spot 
treatment, the 7-day Minimum Retreatment Interval is applicable to application of this 
product to the same spot, not application to a different spot in the field.

For vehicle mounted CDA equipment, apply labeled rate of product in 2 to 15 gallons of 
water per acre.
For hand-held CDA equipment, use a 20% to 40% solution.

Shielded & Hooded:  Use labeled rate of product in 20 to 30 gal/A spray volume. Use 
single, low pressure/low drfit flat-fan nozzle.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.  
------------------------------------------------------------
Wiper Applicators: A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label 
directions, one application can include two passes through the field in opposite directions 
made consecutively for optimal weed coverage.  Do not use wiper equipment when 
weeds are wet. 
Operate equipiment at ground speeds of <5 mph.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Cactus (fruit and pads), Palm 

(heart, leaves, oil), 

Selective Equipment
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators

Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Cactus (fruit and pads), Palm 

(heart, leaves, oil), Cut Stump Wiper applicator Stumps of trees Wipe on 1 per stump 8.0 lb ae/A 1 per stump 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed

0 
(Tree removed) 0 days

0 days (not 
broadly applied) Stump removal 4 hours 0 feet None Apply a 50 to 100% (undiluted) solution of the product to a freshly cut stump.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions Geographic Restrictions Use Directions and Limitations

8.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579

Pine, Poplar, Eucalyptus,  
Christmas Trees and Other 

Non-Food Tree Crops Aerial Fixed wing or helicopter
Prior to planting or 

transplanting 8.0 lb ae/A 3 4.65 lb ae/A

Perennial Crop - 
this application not 

made every year

Perennial Crop - this 
application not 

made every year

Do not exceed 8.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds 
>10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or 
later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 
5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579

Pine, Poplar, Eucalyptus,  
Christmas Trees and Other 

Non-Food Tree Crops Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to planting or 

transplanting 8.0 lb ae/A 3 8.0 lb ae/A

Perennial Crop - 
this application not 

made every year

Perennial Crop - this 
application not 

made every year

Do not exceed 8.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Pine, Poplar, Eucalyptus,  
Christmas Trees and Other 

Non-Food Tree Crops

Ground Broadcast (in 
between rows of 

trees)

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard guns  or 
other ground broadcast 

equipment Established Trees 8.0 lb ae/A
Multi-year 
crop cycle

Multi-year crop 
cycle 10 8.0 lb ae/A

Do not exceed 8.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Pine, Poplar, Eucalyptus,  
Christmas Trees and Other 

Non-Food Tree Crops

Ground Broadcast 
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun or 
other ground broadcast 

equipment
Established Trees 
and Grass Cover 0.39 lb ae/A

Multi-year 
crop cycle

Multi-year crop 
cycle 2 0.8 lb ae/A

Do not exceed 8.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Pine, Poplar, Eucalyptus,  
Christmas Trees and Other 

Non-Food Tree Crops

Selective Equipment 
(in between rows of 

trees and within rows 
of trees)

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators Established Trees 8.0 lb ae/A

Multi-year 
crop cycle

Multi-year crop 
cycle 10 8.0 lb ae/A

Do not exceed 8.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

For handheld spray equipment, apply product in 0.4% to 4% solution.  For spot treatment, 
the 7-day Minimum Retreatment Interval is applicable to application of this product to the 
same spot, not application to a different spot in the field.

For vehicle mounted CDA equipment, apply labeled rate of product in 2 to 15 gallons of 
water per acre.
For hand-held CDA equipment, use a 20% to 40% solution.

Shielded & Hooded:  Use labeled rate of product in 20 to 30 gal/A spray volume. Use 
single, low pressure/low drfit flat-fan nozzle.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.  
------------------------------------------------------------
Wiper Applicators: A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label 
directions, one application can include two passes through the field in opposite directions 
made consecutively for optimal weed coverage.
Do not use wiper equipment when weeds are wet.  Operate equipiment at ground speeds 
of <5 mph.  

PINE, POPLAR, EUCALYPTUS, CHRISTMAS TREES, OTHER NON-FOOD TREE CROPS

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

(Where indicated, application may not be 
made every year to this Perennial Crop)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Non-Food Tree Crops
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions Geographic Restrictions Use Directions and Limitations

8.0 lb ae/A

        

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

(Where indicated, application may not be 
made every year to this Perennial Crop)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579

Pine, Poplar, Eucalyptus,  
Christmas Trees and Other 

Non-Food Tree Crops

Selective Equipment
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators

Established Trees 
and Grass Cover 0.39 lb ae/A

Multi-year 
crop cycle

Multi-year crop 
cycle 2 0.8 lb ae/A

Do not exceed 8.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Pine, Poplar, Eucalyptus,  
Christmas Trees and Other 

Non-Food Tree Crops Aerial Fixed wing or helicopter
Established Trees 
(Conifer Release) 1.5 lb ae/A 

Multi-year 
crop cycle

Multi-year crop 
cycle 2 1.5 lb ae/A

Do not exceed 8.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 365 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Applications may be made only after trees have completed at least a full growing season 
since planting or transplanting.  

For conifers applications may only be made in the fall after the formation of final conifer 
resting buds.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds 
>10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or 
later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 
5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579

Pine, Poplar, Eucalyptus,  
Christmas Trees and Other 

Non-Food Tree Crops Cut Stump Wiper applicator Stumps of trees Wipe on 1 per stump 8.0 lb ae/A 1 per stump 8.0 lb ae/A

Do not exceed 8.0 
lb ae/A for all 
applications 

combined in one 
calendar year. Not allowed

0
(Tree removed) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Stump Removal 4 hours 0 feet None Apply a 50 to 100% (undiluted) solution of the product to a freshly cut stump.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Pome Fruit Aerial Fixed wing or helicopter
Prior to planting or 

transplanting 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not made 

every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of 
largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do 
not apply within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not 
apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have 
successfully completed approved training program; do not apply earlier than 30 
min prior to sunrise or later than 30 min after sunset without permission from 
Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of 
desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 
mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Pome Fruit Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun or 
other ground broadcast 

equipment
Prior to planting or 

transplanting 3.75 lb ae/A 3 8.0 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not made 

every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Pome Fruit

Ground Broadcast (in 
between rows of 

trees)

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard guns  or 
other ground broadcast 

equipment Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 1 day 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Pome Fruit

Ground Broadcast 
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun or 
other ground broadcast 

equipment
Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 1 day 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk assessment on 
glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended to incorporate these 
parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and timings work 
best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

POME FRUIT (CROP GROUP 11)3

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage (Where indicated, 

application may not be made every year to this 
Perennial Crop)



Joint Glyphosate Task Force - Pome Fruits
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk assessment on 
glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended to incorporate these 
parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and timings work 
best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

    

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage (Where indicated, 

application may not be made every year to this 
Perennial Crop)

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Pome Fruit

Selective Equipment 
(in between rows of 

trees and within rows 
of trees)

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 1 day 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

For handheld spray equipment, apply product in 0.4% to 4% solution.  For spot 
treatment, the 7-day Minimum Retreatment Interval is applicable to application 
of this product to the same spot, not application to a different spot in the field.

For vehicle mounted CDA equipment, apply labeled rate of product in 2 to 15 
gallons of water per acre.
For hand-held CDA equipment, use a 20% to 40% solution.

Shielded & Hooded:  Use labeled rate of product in 20 to 30 gal/A spray volume. 
Use single, low pressure/low drfit flat-fan nozzle.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.  
------------------------------------------------------------
Wiper Applicators: A 33 to 100% (undiluted) solution is wiped onto weeds.  As 
per label directions, one application can include two passes through the field in 
opposite directions made consecutively for optimal weed coverage.  Do not use 
wiper equipment when weeds are wet.  Operate equipiment at ground speeds 
of <5 mph.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Pome Fruit

Selective Equipment
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators

Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 1 day 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Pome Fruit Cut Stump Wiper applicator Stumps of trees Wipe on 1 per stump 8.0 lb ae/A 1 per stump 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed

0 
(Fruit tree 
removed) 0 days

0 days (not 
broadly applied) Stump removal 4 hours 0 feet None Apply a 50 to 100% (undiluted) solution of the product to a freshly cut stump.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

3 All cultivars, varieties and/or hybrids of Apple; Azarole; Crabapple; Loquat; Mayhew; Medlar; Pear (including Asian pear); Quince (including Chinese and Japanese quince); Tejocote
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Stone Fruit

(except Olive) Aerial Fixed wing or helicopter
Prior to planting or 

transplanting 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest 
plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not 
apply within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind 
speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have 
successfully completed approved training program; do not apply earlier than 30 min 
prior to sunrise or later than 30 min after sunset without permission from Fresno Co 
Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of 
desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Stone Fruit

(except Olive) Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun or 
other ground broadcast 

equipment
Prior to planting or 

transplanting 3.75 lb ae/A 3 8.0 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 days
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Stone Fruit

(except Olive)

Ground Broadcast (in 
between rows of 

trees)

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard guns  or 
other ground broadcast 

equipment Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 17 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Stone Fruit

(except Olive)

Ground Broadcast 
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun or 
other ground broadcast 

equipment
Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 17 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Stone Fruit

(except Olive)

Selective Equipment 
(in between rows of 

trees and within rows 
of trees)

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 17 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

For handheld spray equipment, apply product in 0.4% to 4% solution.  For spot 
treatment, the 7-day Minimum Retreatment Interval is applicable to application of this 
product to the same spot, not application to a different spot in the field.

For vehicle mounted CDA equipment, apply labeled rate of product in 2 to 15 gallons 
of water per acre.
For hand-held CDA equipment, use a 20% to 40% solution.

Shielded & Hooded:  Use labeled rate of product in 20 to 30 gal/A spray volume. Use 
single, low pressure/low drfit flat-fan nozzle.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.  
------------------------------------------------------------
Wiper Applicators: A 33 to 100% (undiluted) solution is wiped onto weeds.  As per 
label directions, one application can include two passes through the field in opposite 
directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph.  

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended to 
incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

(Where indicated, application may not be 
made every year to this Perennial Crop)

STONE FRUIT (CROP GROUP 12)3



Joint Glyphosate Task Force - Stone Fruits

Page 2 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended to 
incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

(Where indicated, application may not be 
made every year to this Perennial Crop)

    

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Stone Fruit

(except Olive)

Selective Equipment
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators

Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 17 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Stone Fruit

(except Olive) Cut Stump Wiper applicator Stumps of trees Wipe on 1 per stump 8.0 lb ae/A 1 per stump 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed

0 
(Fruit tree 
removed) 0 days

0 days (not 
broadly applied) Stump removal 4 hours 0 feet None Apply a 50 to 100% (undiluted) solution of the product to a freshly cut stump.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Olive Aerial Fixed wing or helicopter
Prior to planting or 

transplanting 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest 
plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not 
apply within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind 
speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have 
successfully completed approved training program; do not apply earlier than 30 min 
prior to sunrise or later than 30 min after sunset without permission from Fresno Co 
Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of 
desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Olive Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun or 
other ground broadcast 

equipment
Prior to planting or 

transplanting 3.75 lb ae/A 3 8.0 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Olive

Selective Equipment 
(spot treatment in 
between rows of 

trees and within rows 
of trees) Handheld Sprayer Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 1 day 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

For handheld spray equipment, apply product in 0.4% to 4% solution.  For spot 
treatment, the 7-day Minimum Retreatment Interval is applicable to application of this 
product to the same spot, not application to a different spot in the field.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Olive Cut Stump Wiper applicator Stumps of trees Wipe on 1 per stump 8.0 lb ae/A 1 per stump 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed

0 
(Fruit tree 
removed) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Apply a 50 to 100% (undiluted) solution of the product to a freshly cut stump.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

OLIVE

3 All cultivars, varieties and/or hybrids of Apricot; Cherry (sweet and tart); Nectarine; Olive; Peach; Plum/Prune (all types); Plumcot



Joint Glyphosate Task Force - Tree Nut Crops
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Tree Nuts Aerial Fixed wing or helicopter
Prior to planting or 

transplanting 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - 
this application 
not made every 

year

Perennial Crop - this 
application not 

made every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours

0 feet
(except in CA and AR - 

see Use Directions 
and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 
mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or 
later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-
10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Tree Nuts Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to planting or 

transplanting 3.75 lb ae/A 3 8.0 lb ae/A

Perennial Crop - 
this application 
not made every 

year

Perennial Crop - this 
application not 

made every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours 0 feet None Use labeled rate of product 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Tree Nuts

Ground Broadcast (in 
between rows of 

trees)

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard guns  or 
other ground broadcast 

equipment Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

3 days for all Tree 
Nut Crops except 

Coconut

14 days for 
Coconut 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Tree Nuts

Ground Broadcast 
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun or 
other ground broadcast 

equipment
Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

3 days for all Tree 
Nut Crops except 

Coconut

14 days for 
Coconut 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Tree Nuts

Selective Equipment 
(in between rows of 

trees and within rows 
of trees)

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

3 days for all Tree 
Nut Crops except 

Coconut

14 days for 
Coconut 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

For handheld spray equipment, apply product in 0.4% to 4% solution.  For spot treatment, the 
7-day Minimum Retreatment Interval is applicable to application of this product to the same 
spot, not application to a different spot in the field.

For vehicle mounted CDA equipment, apply labeled rate of product in 2 to 15 gallons of water 
per acre.
For hand-held CDA equipment, use a 20% to 40% solution.

Shielded & Hooded:  Use labeled rate of product in 20 to 30 gal/A spray volume. Use single, 
low pressure/low drfit flat-fan nozzle.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.  
------------------------------------------------------------
Wiper Applicators: A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label 
directions, one application can include two passes through the field in opposite directions 
made consecutively for optimal weed coverage.
Do not use wiper equipment when weeds are wet.  Operate equipiment at ground speeds of 
<5 mph.  

TREE NUT (CROP GROUP 14-12)3

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 
(Where indicated, application may not 
be made every year to this Perennial 

Crop)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Tree Nut Crops
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

    

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 
(Where indicated, application may not 
be made every year to this Perennial 

Crop)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Tree Nuts

Selective Equipment
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators

Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

3 days for all Tree 
Nut Crops except 

Coconut

14 days for 
Coconut 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Tree Nuts Cut Stump Wiper applicator Stumps of trees Wipe on 1 per stump 8.0 lb ae/A 1 per stump 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed

0 
(Fruit tree 
removed) 0 days

0 days (not 
broadly applied) Stump removal 4 hours 0 feet None Apply a 50 to 100% (undiluted) solution of the product to a freshly cut stump.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

3 Cultivars, varieties, and/or hybrids of African nut-tree; Almond; Beechnut; Brazil nut; Brazilian pine; Bunya; Burr oak; Butternut; Cajou nut; Candlenut; Cashew; Chestnut; Chinquapin; Coconut; Coquito nut; Dika nut; Ginkgo; Guiana chestnut; Hazelnut 
(Filbert); Heartnut; Hickory nut; Japanese horse-chestnut; Macadamia nut; Mongongo nut; Monkey-pot; Monkey puzzle nut; Okari nut; Pachira nut; Peach palm nut; Pecan; Pequi; Pili nut; Pine nut; Pistachio; Sapucaia nut; Tropical almond; Walnut (black, 
English); Yellowhorn



Joint Glyphosate Task Force - Tropical and Subtropical Trees and Fruits

Page 1 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Tropical and Subtropical Trees and 

Fruits Aerial Fixed wing or helicopter
Prior to planting or 

transplanting 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - 
this application not 

made every year

Perennial Crop - this 
application not made 

every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year.. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds 
>10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or 
later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 
5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Tropical and Subtropical Trees and 

Fruits Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to planting or 

transplanting 3.75 lb ae/A 3 8.0 lb ae/A

Perennial Crop - 
this application not 

made every year

Perennial Crop - this 
application not made 

every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Tropical and Subtropical Trees and 

Fruits

Ground Broadcast (in 
between rows of 

trees)

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard guns  or 
other ground broadcast 

equipment Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

1 day for Banana, 
Coffee, Guava, 

Papaya and 
Plantain

14 days for all 
other Tropical and 
Subtropical Tree 

Fruits 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Tropical and Subtropical Trees and 

Fruits

Ground Broadcast 
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun or 
other ground broadcast 

equipment
Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

1 day for Banana, 
Coffee, Guava, 

Papaya and 
Plantain

14 days for all 
other Tropical and 
Subtropical Tree 

Fruits 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

By Use Site, Application Method, Application Equipment and 
Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

(Where indicated, application may not be 
made every year to this Perennial Crop)

TROPICAL AND SUBTROPICAL TREES AND FRUITS3

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk assessment on 
glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended to incorporate these 
parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and timings work 
best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Tropical and Subtropical Trees and Fruits
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A
By Use Site, Application Method, Application Equipment and 

Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

(Where indicated, application may not be 
made every year to this Perennial Crop)

     

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk assessment on 
glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended to incorporate these 
parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and timings work 
best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Tropical and Subtropical Trees and 

Fruits

Selective Equipment 
(in between rows of 

trees and within rows 
of trees)

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

1 day for Banana, 
Coffee, Guava, 

Papaya and 
Plantain

14 days for all 
other Tropical and 
Subtropical Tree 

Fruits 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

For handheld spray equipment, apply product in 0.4% to 4% solution.  For spot treatment, 
the 7-day Minimum Retreatment Interval is applicable to application of this product to the 
same spot, not application to a different spot in the field.

For vehicle mounted CDA equipment, apply labeled rate of product in 2 to 15 gallons of 
water per acre.
For hand-held CDA equipment, use a 20% to 40% solution.

Shielded & Hooded:  Use labeled rate of product in 20 to 30 gal/A spray volume. Use single, 
low pressure/low drfit flat-fan nozzle.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.  
------------------------------------------------------------
Wiper Applicators: A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label 
directions, one application can include two passes through the field in opposite directions 
made consecutively for optimal weed coverage.
Do not use wiper equipment when weeds are wet.  Operate equipiment at ground speeds 
of <5 mph.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Tropical and Subtropical Trees and 

Fruits

Selective Equipment
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators

Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

1 day for Banana, 
Coffee, Guava, 

Papaya and 
Plantain

14 days for all 
other Tropical and 
Subtropical Tree 

Fruits 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Tropical and Subtropical Trees and 

Fruits Cut Stump Wiper applicator Stumps of trees Wipe on 1 per stump 8.0 lb ae/A 1 per stump 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed

0 
(Fruit tree 
removed) 0 days

0 days (not 
broadly applied) Stump removal 4 hours 0 feet None Apply a 50 to 100% (undiluted) solution of the product to a freshly cut stump.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Banana plantation for control of 

banana bunchy top virus Selective Equipment Low volume tree injector After transplanting

0.02 lbs a.e.
per mat or unit injected 

directly into plant

2 injections 
per mat or 

unit

0.02 lbs a.e.
per mat or unit 

injected directly into 
plant

2 injections per mat 
or unit

0.02 lbs a.e.
per mat or unit 

injected directly into 
plant

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

Remove all fruit 
prior to 

application; Do 
not harvest any 

fruit or plant 
materials from 

treated mats (or 
units) following 

injection. 

Do not allow 
livestock to 

consume treated 
plant materials 

0 days (not 
broadly applied) Postemergence 4 hours 0 feet None

To control bunchy top virus, a maximum of 0.0014 lb of Glyphosate a.e. for every 2 inches 
of pseudostem diameter is injected directly into a banana plant.
Application rate per acre is dependent on the number of infected trees on the plantation; 
all plants (mats or units) within a radius of 4 feet of the infected plant must be destroyed.
Maximum application rate is 0.02 lb of Glyphosate a.e. per mat (unit).
One application refers to one injection of Glyphosate into a plant; multiple trees on the 
plantation can be injected with Glyphosate as needed.

1  Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

3 Ambarella; Atemoya; Avocado; Banana; Barbados cherry (acerola); Biriba; Blimbe; Breadfruit; Cacao (cocoa) bean; Canistel; Carambola (starfruit); Cherimoya; Coffee; Custard apple; Dates; Durian; Feijoa; Figs; Governor's plum; Guava; Ilama; Imbe; Imbu; Jaboticaba; 
Jackfruit; Longan; Lychee; Mamey apple; Mango; Mangosteen; Marmaladebox (genip); Mountain papaya; Noni (Indian mulberry); Papaya; Pawpaw; Plantain; Persimmon; Pomegranate; Pulasan; Rambuttan; Rose apple; Sapodilla; Sapote (black, mamey, white); 
Spanish lime; Soursop; Star apple; Sugar apple; Surinam cherry; Tamarind; Tea; Ti (roots and leaves); Wax jambu



Joint Glyphosate Task Force - Vine Crops

Page 1 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Grapes (raisin, table, wine), 

Hops, Passion Fruit Aerial Fixed wing or helicopter
Prior to planting or 

transplanting 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - this 
application not 

made every year

Perennial Crop - this 
application not made 

every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 
500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or later 
than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 
mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Grapes (raisin, table, wine), 

Hops, Passion Fruit Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to planting or 

transplanting 3.75 lb ae/A 3 8.0 lb ae/A

Perennial Crop - this 
application not 

made every year

Perennial Crop - this 
application not made 

every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Grapes (raisin, table, wine), 

Hops, Passion Fruit

Ground Broadcast (in 
between rows of 

trees)

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard guns  or 
other ground broadcast 

equipment Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Grapes (raisin, table, wine), 

Hops, Passion Fruit

Ground Broadcast 
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes, orchard gun or 
other ground broadcast 

equipment
Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Grapes (raisin, table, wine), 

Hops, Passion Fruit

Selective Equipment 
(in between rows of 

trees and within rows 
of trees)

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators Established Trees 3.75 lb ae/A 10 8.0 lb ae/A 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

For handheld spray equipment, apply product in 0.4% to 4% solution.  For spot treatment, the 7-
day Minimum Retreatment Interval is applicable to application of this product to the same spot, not 
application to a different spot in the field.

For vehicle mounted CDA equipment, apply labeled rate of product in 2 to 15 gallons of water per 
acre.
For hand-held CDA equipment, use a 20% to 40% solution.

Shielded & Hooded:  Use labeled rate of product in 20 to 30 gal/A spray volume. Use single, low 
pressure/low drfit flat-fan nozzle.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.  
------------------------------------------------------------
Wiper Applicators: A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, 
one application can include two passes through the field in opposite directions made consecutively 
for optimal weed coverage.  Do not use wiper equipment when weeds are wet.  Operate 
equipiment at ground speeds of <5 mph.  

GRAPES (RAISIN, TABLE, WINE), HOPS, PASSION FRUIT

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage (Where indicated, 
application may not be made every year to 

this Perennial Crop)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Vine Crops
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

      

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage (Where indicated, 
application may not be made every year to 

this Perennial Crop)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Grapes (raisin, table, wine), 

Hops, Passion Fruit

Selective Equipment
FOR PERENNIAL 

GRASS SUPRESSION 
ONLY

Controlled Droplet 
Applicators;

Shielded sprayer;
Hooded sprayer;

Handheld sprayer;
Wiper Applicators

Established Trees 
and Grass Cover 0.39 lb ae/A 2 0.8 lb ae/A 2 0.8 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 14 days 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None Use labeled rate of product in 3 to 20 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Grapes (raisin, table, wine), 

Hops, Passion Fruit Cut Stump Wiper applicator Stumps of trees Wipe on 1 per stump 8.0 lb ae/A 1 per stump 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed

0
(fruit tree 
removed) 0 days

0 days (not 
broadly applied) Stump removal 4 hours 0 feet None Apply a 50 to 100% (undiluted) solution of the product to a freshly cut stump.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Kiwi Aerial Fixed wing or helicopter
Prior to planting or 

transplanting 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - this 
application not 

made every year

Perennial Crop - this 
application not made 

every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 
500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or later 
than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 
mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Kiwi Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to planting or 

transplanting 3.75 lb ae/A 3 8.0 lb ae/A

Perennial Crop - this 
application not 

made every year

Perennial Crop - this 
application not made 

every year

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to planting) 0 days

3 days prior to 
planting

30 days for crops 
not listed on label. Preplant 4 hours 0 feet None Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Kiwi Cut Stump Wiper applicator Stumps of vines Wipe on 1 per stump 8.0 lb ae/A 1 per stump 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed

0
(fruit tree 
removed) 0 days

0 days (not 
broadly applied) Stump removal 4 hours 0 feet None Apply a 50 to 100% (undiluted) solution of the product to a freshly cut stump.

1  Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

KIWI



Joint Glyphosate Task Force - Alfalfa, Clover and Other Forage Legumes

Page 1 of 5

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 

Clover, Kudzu, 
Lespedeza, Lupin, 
Sainfoin, Trefoil, 

Velvet bean, Vetch 
(all types)) Aerial Fixed wing or helicopter

Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Remove domestic livestock before application.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved training 
program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without permission from Fresno 
Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 
mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Clover, Kudzu, 
Lespedeza, Lupin, 
Sainfoin, Trefoil, 

Velvet bean, Vetch 
(all types)) Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None

Remove domestic livestock before application.

Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556 

Clover, Kudzu, 
Lespedeza, Lupin, 
Sainfoin, Trefoil, 

Velvet bean, Vetch 
(all types))

Selective Equipment 
(over the top of the 

crop)
Wipers, Rope & Sponge 
Wick; Panel Applicators Established Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 30 days 3 days 3 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence
(in-crop) 4 hours 0 feet None

Remove domestic livestock before application.
No more than 10% of total field area should be treated at one time.

A 33 to 100% (undiluted) solution can be wiped onto weeds that are a minimum of 2" above the crop.  As per label 
directions, one application can include two passes through the field in opposite directions made consecutively for optimal 
weed coverage.  Do not use wiper equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556 

Clover, Kudzu, 
Lespedeza, Lupin, 
Sainfoin, Trefoil, 

Velvet bean, Vetch 
(all types))

Selective Equipment 
(spot treatment, in-

crop)
Hand-held and Backpack 

Equipment Established 3.75 lb ae/A 
Apply as 
required 6.0 lb ae/A Apply as required 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 30 days 3 days 3 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence
(in-crop) 4 hours 0 feet None

Remove domestic livestock before application.
No more than 10% of total field area should be treated at one time.

The 30-day Minimum Retreatment Interval is applicable to application of this product to the same spot, not application to a 
different spot in the field.
When making spot treatments, use a 0.5% to 5% solution.

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct 
the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be 
required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application 
rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

(Where indicated, application may not be 
made every year to this Perennial Crop)

CLOVER, KUDZU, LESPEDEZA, LUPIN, SAINFOIN, TREFOIL, VELVET BEAN, VETCH
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct 
the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be 
required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application 
rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

(Where indicated, application may not be 
made every year to this Perennial Crop)

        

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Clover,  Kudzu, 
Lespedeza,  Lupin, 
Sainfoin, Trefoil, 

Velvet bean, Vetch 
(all types) Aerial Fixed wing or helicopter

Mature
(Ready to harvest) 1.125 lb ae/A 1 1.125 lb ae/A 1 1.125 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 3 days 3 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Remove domestic livestock before application.  Make only one application to an existing crop stand per year.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved training 
program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without permission from Fresno 
Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 
mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Clover,  Kudzu, 
Lespedeza,  Lupin, 
Sainfoin, Trefoil, 

Velvet bean, Vetch 
(all types) Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment
Mature 

(Ready to harvest) 1.125 lb ae/A 1 1.125 lb ae/A 1 1.125 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 3 days 3 days 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours 0 feet None

Preharvest applications not allowed in Kenaf and Leucaena.  Remove domestic livestock before application.  Make only one 
application to an existing crop stand per year.

Use labeled rate of product in 3 to 40 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Clover, Kudzu, 
Lespedeza,  Lupin, 
Sainfoin, Trefoil, 

Velvet bean, Vetch 
(all types) Aerial Fixed wing or helicopter

Established Crop 
(Stand Removal) 1.55 lb ae/A 3 4.65 lb ae/A 

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

3 days if 
application rate < 

1.125 lb ae/A;
If application rate 
is > 1.125 lb ae/A 

do not harvest

3 days if 
application rate < 

1.125 lb ae/A;
If application rate 
is > 1.125 lb ae/A 

do not graze

0 days for crops 
listed on label

30 days for crops 
not listed on label. Stand Removal 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Remove domestic livestock before application.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved training 
program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without permission from Fresno 
Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 
mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Clover, Kudzu, 
Lespedeza,  Lupin, 
Sainfoin, Trefoil, 

Velvet bean, Vetch 
(all types) Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment
Established Crop 
(Stand Removal) 3.75 lb ae/A 3 6.0 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

3 days if 
application rate < 

1.125 lb ae/A;
If application rate 
is > 1.125 lb ae/A 

do not harvest

3 days if 
application rate < 

1.125 lb ae/A;
If application rate 
is > 1.125 lb ae/A 

do not graze

0 days for crops 
listed on label

30 days for crops 
not listed on label. Stand Removal 4 hours 0 feet None

Remove domestic livestock before application.

Use labeled rate of product in 3 to 40 gallons of water per Acre.
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct 
the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be 
required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application 
rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

(Where indicated, application may not be 
made every year to this Perennial Crop)

        

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Alfalfa Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Remove domestic livestock before application.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved training 
program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without permission from Fresno 
Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 
mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Alfalfa Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None

Remove domestic livestock before application.

Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556 Alfalfa

Selective Equipment 
(over the top of the 

crop)
Wipers, Rope & Sponge 
Wick; Panel Applicators Established Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 30 days 3 days 3 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence 
(in-crop) 4 hours 0 feet None

Remove domestic livestock before application.
No more than 10% of total field area should be treated at one time.

A 33 to 100% (undiluted) solution can be wiped onto weeds that are a minimum of 2" above the crop.  As per label 
directions, one application can include two passes through the field in opposite directions made consecutively for optimal 
weed coverage.  Do not use wiper equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556 Alfalfa

Selective Equipment 
(spot treatment, in-

crop)
Hand-held and Backpack 

Equipment Established 3.75 lb ae/A 
Apply as 
required 6.0 lb ae/A Apply as required 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 30 days 3 days 3 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence
(in-crop) 4 hours 0 feet None

Remove domestic livestock before application.
No more than 10% of total field area should be treated at one time.

The 30-day Minimum Retreatment Interval is applicable to application of this product to the same spot, not application to a 
different spot in the field.
When making spot treatments, use a 0.5% to 5% solution.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Alfalfa Aerial Fixed wing or helicopter
Mature

(Ready to harvest) 1.55 lb ae/A 1 1.55 lb ae/A 1 1.55 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 36 hours 36 hours 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Remove domestic livestock before application.  Make only one application to an existing crop stand per year.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved training 
program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without permission from Fresno 
Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 
mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

ALFALFA
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct 
the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be 
required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application 
rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

(Where indicated, application may not be 
made every year to this Perennial Crop)

        

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Alfalfa Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment
Mature 

(Ready to harvest) 1.55 lb ae/A 1 1.55 lb ae/A 1 1.55 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 36 hours 36 hours 

0 days for crops 
listed on label

30 days for crops 
not listed on label. Preharvest 4 hours 0 feet None

Remove domestic livestock before application.  Make only one application to an existing crop stand per year.

Use labeled rate of product in 3 to 40 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Alfalfa Aerial Fixed wing or helicopter
Established Crop 
(Stand Removal) 1.55 lb ae/A 3 4.65 lb ae/A 

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

36 hours if 
application rate < 

1.55 lb ae/A;
If application rate 
is > 1.55 lb ae/A 
do not harvest

36 hours if 
application rate < 

1.55 lb ae/A;
If application rate 
is > 1.55 lb ae/A 

do not graze

0 days for crops 
listed on label

30 days for crops 
not listed on label. Stand Removal 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Remove domestic livestock before application.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved training 
program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without permission from Fresno 
Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 
mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Alfalfa Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment
Established Crop 
(Stand Removal) 3.75 lb ae/A 3 6.0 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

36 hours if 
application rate < 

1.55 lb ae/A;
If application rate 
is > 1.55 lb ae/A 
do not harvest

36 hours if 
application rate < 

1.55 lb ae/A;
If application rate 
is > 1.55 lb ae/A 

do not graze

0 days for crops 
listed on label

30 days for crops 
not listed on label. Stand Removal 4 hours 0 feet None

Remove domestic livestock before application.

Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Kenaf, Leucaena Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Remove domestic livestock before application.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved training 
program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without permission from Fresno 
Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 
mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 Kenaf, Leucaena Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment
Prior to crop 
emergence 3.75 lb ae/A 3 6.0 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant, Pre-
emergence, At-

planting 4 hours 0 feet None

Remove domestic livestock before application.

Use labeled rate of product in 3 to 40 gallons of water per Acre.

KENAF, LEUCAENA
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct 
the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be 
required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application 
rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

(Where indicated, application may not be 
made every year to this Perennial Crop)

        

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556 Kenaf, Leucaena

Selective Equipment 
(over the top of the 

crop)
Wipers, Rope & Sponge 
Wick; Panel Applicators Established Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 30 days 3 days 3 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence 
(in-crop) 4 hours 0 feet None

Remove domestic livestock before application.
No more than 10% of total field area should be treated at one time.

A 33 to 100% (undiluted) solution can be wiped onto weeds that are a minimum of 2" above the crop.  As per label 
directions, one application can include two passes through the field in opposite directions made consecutively for optimal 
weed coverage.  Do not use wiper equipment when weeds are wet. Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556 Kenaf, Leucaena

Selective Equipment 
(spot treatment, in-

crop)
Hand-held and Backpack 

Equipment Established 3.75 lb ae/A
Apply as 
required 6.0 lb ae/A Apply as required 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 30 days 3 days 3 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence
(in-crop) 4 hours 0 feet None

Remove domestic livestock before application.
No more than 10% of total field area should be treated at one time.

The 30-day Minimum Retreatment Interval is applicable to application of this product to the same spot, not application to a 
different spot in the field.
When making spot treatments, use a 0.5% to 5% solution.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Kenaf, Leucaena Aerial Fixed wing or helicopter
Established Crop 
(Stand Removal) 1.55 lb ae/A 3 4.65 lb ae/A 

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

3 days if 
application rate < 

1.125 lb ae/A;
If application rate 
is > 1.125 lb ae/A 

do not harvest

3 days if 
application rate < 

1.125 lb ae/A;
If application rate 
is > 1.125 lb ae/A 

do not graze

0 days for crops 
listed on label

30 days for crops 
not listed on label. Stand Removal 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Remove domestic livestock before application.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved training 
program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without permission from Fresno 
Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 
mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Kenaf, Leucaena Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment
Established Crop 
(Stand Removal) 3.75 lb ae/A 3 6.0 lb ae/A

Perennial Crop - this 
application not made 

every year

Perennial Crop - this 
application not 

made every year

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

3 days if 
application rate < 

1.125 lb ae/A;
If application rate 
is > 1.125 lb ae/A 

do not harvest

3 days if 
application rate < 

1.125 lb ae/A;
If application rate 
is > 1.125 lb ae/A 

do not graze

0 days for crops 
listed on label

30 days for crops 
not listed on label. Stand Removal 4 hours 0 feet None

Remove domestic livestock before application.

Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 100-1182
Conservation Reserve 
Program (CRP) Land Aerial Fixed Wing or Helicopter 

Dormant CRP Land 
(for selective weed 

control on CRP 
land) 0.39 lb ae/A 6 2.25 lb ae/A 6 2.25 lb ae/A

Do not exceed 2.25 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Selective Weed Control 
on Dormant CRP Land. 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Make application to suppress competitive growth and seed production of undesireable 
vegetation on CRP land when desirable grasses are dormant in the spring and/or fall.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds 
>10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or 
later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 
5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 100-1182
Conservation Reserve 
Program (CRP) Land Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment 

Dormant CRP Land 
(for selective weed 

control on CRP 
land) 0.39 lb ae/A 6 2.25 lb ae/A 6 2.25 lb ae/A

Do not exceed 2.25 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Selective Weed Control 
on Dormant CRP Land. 4 hours 0 feet None

Make application to suppress competitive growth and seed production of undesireable 
vegetation on CRP land when desirable grasses are dormant in the spring and/or fall.

Use labeled rte of product in 3 to 40 gallons of water/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 
Conservation Reserve 
Program (CRP) Land Selective Equipment

Wipers, Rope & Sponge 
Wick; Panel Applicators

Dormant CRP Land 
(for selective weed 

control on CRP 
land) Wipe on 3 2.25 lb ae/A 3 2.25 lb ae/A

Do not exceed 2.25 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Selective Weed Control 
on Dormant CRP Land. 4 hours 0 feet None

Make application to suppress competitive growth and seed production of undesireable 
vegetation on CRP land when desirable grasses are dormant in the spring and/or fall.

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one 
application can include two passes through the field in opposite directions made 
consecutively for optimal weed coverage.
Do not use wiper equipment when weeds are wet. 
Wiper contact point should be at least 2" above desirable vegetation.  
Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Conservation Reserve 
Program (CRP) Land

Selective Equipment 
(spot treatment, in-

crop)
Hand-held and Backpack 

Equipment 

Dormant CRP Land 
(for selective weed 

control on CRP 
land) 2.25 lb ae/A

Apply as 
required 2..25 lb ae/A Apply as required 2.25 lb ae/A

Do not exceed 2.25 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Selective Weed Control 
on Dormant CRP Land. 4 hours 0 feet None

Make application to suppress competitive growth and seed production of undesireable 
vegetation on CRP land when desirable grasses are dormant in the spring and/or fall.

The 7-day Minimum Retreatment Interval is applicable to application of this product to the 
same spot, not application to a different spot in the field.
When making spot treatments, use a 0.5% to 5% solution.

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage for Multiple Cycles 

of the Same Crop in a Calendar Year (Only 
One Cycle Per Year)

CONSERVATION RESERVE PROGRAM (CRP)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative 
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage for Multiple Cycles 

of the Same Crop in a Calendar Year (Only 
One Cycle Per Year)

   

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 100-1182
Conservation Reserve 
Program (CRP) Land Aerial Fixed Wing or Helicopter 

Taking land out of 
CRP (no crop) 1.55 lb ae/A 3 4.65 lb ae/A 3 4.65 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant; Renovation 
(rotating out of CRP land) 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Make application to kill all vegetation in order to remove the land from the CRP Progarm.  
For annual and perennial crops the annual maximum is 6.0 lb ae/A.  For non-crop and tree, 
vine and shrub crops the annual maximum is 8.0 lb ae/A.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds 
>10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or 
later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 
5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Conservation Reserve 
Program (CRP) Land Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment 
Taking land out of 

CRP (no crop) 3.75 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant; Renovation 
(rotating out of CRP land) 4 hours 0 feet None

Make application to kill all vegetation in order to remove the land from the CRP Progarm.  
For annual and perennial crops the annual maximum is 6.0 lb ae/A.  For non-crop and tree, 
vine and shrub crops the annual maximum is 8.0 lb ae/A.

Use labeled rte of product in 3 to 40 gallons of water/A.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.



Joint Glyphosate Task Force - Grass or Turfgrass Seed and Sod Production
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Grass or Turfgrass 
Seed and Sod 

Production Aerial Fixed wing or helicopter
Prior to planting or 

transplanting. 1.55 lb ae/A 3 4.65 lb ae/A

Perennial Crop - 
this application not 

made every year

Perennial Crop - this 
application not made 

every year

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days

0 days if < 2.25 lb 
ae/A is applied

56 days if > 2.25 
lb ae/A is applied

0 days for crops 
listed on label

30 days for 
cropsnot listed on 

the label. 

Preplant, At-
Planting, 

Preemergence, Site 
Preparation, 
Renovation 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

If rates > 2.25 lb ae/A are applied, remove domestic livestock prior to application.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 
500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or later 
than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 
mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Grass or Turfgrass 
Seed and Sod 

Production Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Prior to planting or 

transplanting. 3.75 lb ae/A 3 6.0 lb ae/A

Perennial Crop - 
this application not 

made every year

Perennial Crop - this 
application not made 

every year

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days

0 days if < 2.25 lb 
ae/A is applied

56 days if > 2.25 
lb ae/A is applied

0 days for crops 
listed on label

30 days for 
cropsnot listed on 

the label. 

Preplant, At-
Planting, 

Preemergence, Site 
Preparation, 
Renovation 4 hours 0 feet None

If rates > 2.25 lb ae/A are applied, remove domestic livestock prior to application.

Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Grass or Turfgrass 
Seed and Sod 

Production

Selective Equipment 
(in between seed 

rows) Shielded Sprayers
Established 

Grasses 2.25 lb ae/A 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

0 days for crops 
listed on label

30 days for 
cropsnot listed on 

the label. Postemergence 4 hours 0 feet None

Use labeled rate of product in 10 to 20 gallons of water per Acre.
Use single, low pressure/low drfit flat-fan nozzle.
Leave at least an 8" untreated strip over the dril row.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Grass or Turfgrass 
Seed and Sod 

Production

Selective Equipment 
(over the top of the 

crop)
Wipers, Rope & Sponge 
Wick; Panel Applicators

Established 
Grasses Wipe on 3 6.0 lb ae/A 3 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

0 days for crops 
listed on label

30 days for 
cropsnot listed on 

the label. 
Postemergence

(in-crop) 4 hours 0 feet None

A 33 to 100% (undiluted) solution can be wiped onto weeds that are a minimum of 2" above the 
crop.  As per label directions, one application can include two passes through the field in 
opposite directions made consecutively for optimal weed coverage.  Do not use wiper 
equipment when weeds are wet.  Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23

Grass or Turfgrass 
Seed and Sod 

Production

Selective Equipment 
(spot treatment, in-

crop) Hand-held Equipment 
Established 

Grasses 3.75 lb ae/A 
Apply as 
required 6.0 lb ae/A Apply as required 6.0 lb ae/A

Do not exceed 6 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

0 days for crops 
listed on label

30 days for 
cropsnot listed on 

the label. 
Postemergence

(in-crop) 4 hours 0 feet None

When applying to grass grown for seed, make application prior to heading of grasses.

The 7-day Minimum Retreatment Interval is applicable to application of this product to the same 
spot, not application to a different spot in the field.
When making spot treatments use 1% solution.

GRASS OR TURFGRASS SEED AND SOD PRODUCTION

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage (Where indicated, 
application may not be made every year to 

this Perennial Crop)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  Rate/ 
Year

(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A 

      

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage (Where indicated, 
application may not be made every year to 

this Perennial Crop)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Grass or Turfgrass 
Seed and Sod 

Production Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment

Established 
Ryegrass (for 

creating rows) 0.77 lb ae/A 8 6.0 lb ae/A 8 6.0 lb ae/A

Do not exceed 6.0  lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

0 days for crops 
listed on label

30 days for 
cropsnot listed on 

the label. Postemergence 4 hours 0 feet None Use low-pressure nozzles or drop nozzles designed to target the application over a narrow band.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556

Grass or Turfgrass 
Seed and Sod 

Production Aerial Fixed wing or helicopter

Established 
Glyphosate-

Tolerant Grasses 0.375 lb ae/A 2 0.75 lb ae/A 2 0.75 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 60 days 60 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours

0 feet
(except in AR - see 
Use Directions and 

Limitations)
Not for use in 

California

Remove domestic livestock from seed production field prior to application.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 
mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556

Grass or Turfgrass 
Seed and Sod 

Production Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment

Established 
Glyphosate-

Tolerant Grasses 0.375 lb ae/A 2 0.75 lb ae/A 2 0.75 lb ae/A

Do not exceed 6.0  lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 60 days 60 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet

Not for use in 
California

Remove domestic livestock from seed production field prior to application.

Use labeled rate of product in 3 to 40 gallons of water per Acre.

1  Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.



Joint Glyphosate Task Force - Pastures
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556

Pastures planted to 
any grass (Gramineae 
family) except corn, 
sorghum, sugarcane 
and the cereal and 

grain crops Aerial Fixed Wing or Helicopter
Established grasses 

(Stand Removal) 8.0 lb ae/A 4 8.0 lb ae/A 4 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

56 days if > 2.25 
lb ae/A is applied

0 days if < 2.25 lb 
ae/A is applied

56 days if > 2.25 
lb ae/A is 
applied

0 days if < 2.25 
lb ae/A is 
applied

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant; 
At-Planting; 

Preemergence;
Renovation; Removal of 

Established Stand 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

This application is for total stand removal prior to replanting pasture grasses or another crop.  
If more than 2.25 lb ae/A is applied, remove domestic livestock prior to application.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 
ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after 
sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  
At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do 
not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556

Pastures planted to 
any grass (Gramineae 
family) except corn, 
sorghum, sugarcane 
and the cereal and 

grain crops Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Established grasses 

(Stand Removal) 8.0 lb ae/A 4 8.0 lb ae/A 4 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days

56 days if > 2.25 
lb ae/A is applied

0 days if < 2.25 lb 
ae/A is applied

56 days if > 2.25 
lb ae/A is 
applied

0 days if < 2.25 
lb ae/A is 
applied

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Preplant; 
At-Planting; 

Preemergence;
Renovation; Removal of 

Established Stand 4 hours 0 feet None

This application is for total stand removal prior to replanting pasture grasses or another crop.  
If more than 2.25 lb ae/A is applied, remove domestic livestock prior to application.

Use labeled rate of product in 3 to 40 gallons of water per Acre.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556

Pastures planted to 
any grass (Gramineae 
family) except corn, 
sorghum, sugarcane 
and the cereal and 

grain crops

Selective Equipment 
(over the top of 

grasses)
Wipers, Rope & Sponge 
Wick; Panel Applicators Established grasses Wipe on 3 8.0 lb ae/A 3 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 30 days

56 days if > 2.25 
lb ae/A is applied

0 days if < 2.25 lb 
ae/A is applied

56 days if > 2.25 
lb ae/A is 
applied

0 days if < 2.25 
lb ae/A is 
applied

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence 
(in-crop) 4 hours 0 feet None

If applying less than 2.25 lb ae/A, application can be made to the entire pasture; if applying more than 
2.25 lb ae/A, application can be made to no more than 10% of the pasture.

The 30-day Minimum Retreatment Interval is applicable to application of this product to the same spot 
in the pasture where it was applied previously, not application to a different spot in the pasture.

A 33 to 100% (undiluted) solution can be wiped onto weeds that are a minimum of 2" above desirable 
grasses. As per label directions, one application can include two passes through the field in opposite 
directions made consecutively for optimal weed coverage.  Do not use wiper equipment when weeds 
are wet.  Operate equipiment at ground speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556

Pastures planted to 
any grass (Gramineae 
family) except corn, 
sorghum, sugarcane 
and the cereal and 

grain crops

Selective Equipment 
(spot treatment, in-

crop)
Hand-held and Backpack 

Equipment Established grasses 8.0 lb ae/A
Apply as 
required 8.0 lb ae/A

Apply as 
required 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 30 days

56 days if > 2.25 
lb ae/A is applied

0 days if < 2.25 lb 
ae/A is applied

56 days if > 2.25 
lb ae/A is 
applied

0 days if < 2.25 
lb ae/A is 
applied

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence
(in-crop) 4 hours 0 feet None

If applying less than 2.25 lb ae/A, application can be made to the entire pasture; if applying more than 
2.25 lb ae/A, application can be made to no more than 10% of the pasture.

The 30-day Minimum Retreatment Interval is applicable to application of this product to the same spot 
in the pasture where it was applied previously, not application to a different spot in the pasture.

When making spot treatments, use a 0.5% to 5% solution.

PASTURES

By Use Site, Application Method, Application Equipment 
and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 
(Where indicated, application may not 
be made every year to this Perennial 

Crop)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Pastures
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A
By Use Site, Application Method, Application Equipment 

and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 
(Where indicated, application may not 
be made every year to this Perennial 

Crop)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556

Pastures planted to 
any grass (Gramineae 
family) except corn, 
sorghum, sugarcane 
and the cereal and 

grain crops Aerial Fixed Wing or Helicopter

Established grasses 
(for Selective 

Weed Control in 
Dormant Pastures) 0.45 lb ae/A 6 2.25 lb ae/A 6 2.25 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence
(in crop) 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Make application in spring and/or fall when desirable grasses are dormant for selective weed control 
in established stands of pasture grasses.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 
ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after 
sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  
At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do 
not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556

Pastures planted to 
any grass (Gramineae 
family) except corn, 
sorghum, sugarcane 
and the cereal and 

grain crops Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment

Established grasses 
(for Selective 

Weed Control in 
Dormant Pastures) 0.45 lb ae/A 6 2.25 lb ae/A 6 2.25 lb ae/A

Do not exceed 8.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 0 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label.

Postemergence
(in-crop) 4 hours 0 feet None

Make application in spring and/or fall when desirable grasses are dormant for selective weed control 
in established stands of pasture grasses.

Use labeled rate of product in 3 to 40 gallons of water per Acre.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.



Joint Glyphosate Task Force - Rangelands

Page 1 of 1

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps /  Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

2.25 lb ae/A 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Rangelands Aerial Fixed Wing or Helicopter

Established 
Rangeland Grasses 

(includes 
application to 

Dormant Grasses) 0.38 lb ae/A 6 2.25 lb ae/A 6 2.25 lb ae/A

Do not exceed 2.25 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(No crop present) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Do not use ammonium sulfate when spraying rangeland grasses.    

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest 
plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not 
apply within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in 
wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have 
successfully completed approved training program; do not apply earlier than 30 min 
prior to sunrise or later than 30 min after sunset without permission from Fresno Co 
Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of 
desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 Rangelands Ground Broadcast

Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment

Established 
Rangeland Grasses 

(includes 
application to 

Dormant Grasses) 0.38 lb ae/A 6 2.25 lb ae/A 6 2.25 lb ae/A

Do not exceed 2.25 
lb ae/A for all 
applications 

combined in one 
calendar year. 7 days

0 
(No crop present) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Do not use ammonium sulfate when spraying rangeland grasses.

Use labeled rate of product in 3 to 40 gallons of water/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556 Rangelands Selective Equipment
Wipers, Rope & Sponge 
Wick; Panel Applicators

Established 
Rangeland Grasses 

(includes 
application to 

Dormant Grasses) Wipe on 6 2.25 lb ae/A 6 2.25 lb ae/A

Do not exceed 2.25 
lb ae/A for all 
applications 

combined in one 
calendar year. 30 days

0 
(No crop present) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Do not use ammonium sulfate when spraying rangeland grasses.

A 33 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one 
application can include two passes through the field in opposite directions made 
consecutively for optimal weed coverage.
Do not use wiper equipment when weeds are wet.  Operate equipiment at ground 
speeds of <5 mph. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 62719-556 Rangelands
Ground - Spot 

Treatment
Hand-held and Backpack 

Equipment 

Established 
Rangeland Grasses 

(includes 
application to 

Dormant Grasses) 0.38 lb ae/A 6 2.25 lb ae/A 6 2.25 lb ae/A

Do not exceed 2.25 
lb ae/A for all 
applications 

combined in one 
calendar year. 30 days

0 
(No crop present) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on label. Postemergence 4 hours 0 feet None

Do not use ammonium sulfate when spraying rangeland grasses.

The 30-day Minimum Retreatment Interval is applicable to application of this product 
to the same spot in the pasture where it was applied previously, not application to a 
different spot in the field.

When making spot treatments, use a 0.5% to 5% solution.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

RANGELANDS

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, Application 
Equipment and Crop Stage for Multiple Cycles 

of the Same Crop in a Calendar Year

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the 
risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to 
be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates 
and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Roundup Ready Alfalfa
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site

Application 
Method

Application 
Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Alfalfa Aerial 
Fixed wing or 

helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 1.55 lb ae/A 3 1.55 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Alfalfa Ground Broadcast

Boom or boomless 
systems, pull-type 
sprayer, floaters, 
pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment
Prior to crop 
emergence 1.55 lb ae/A 3 1.55 lb ae/A 3 1.55 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Alfalfa Aerial 
Fixed wing or 

helicopter
Established 

Stand 1.55 lb ae/A 3 4.61 lb ae/A 3 4.61 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 5 days 5 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Remove domestic livestock before application.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Alfalfa Ground Broadcast

Boom or boomless 
systems, pull-type 
sprayer, floaters, 
pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment
Established 

Stand 1.55 lb ae/A 3 4.61 lb ae/A 3 4.61 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 7 days 5 days 5 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours 0 feet None

Remove domestic livestock before application.

Use labeled rate of product in 5 to 20 gallons spray solution/A.

® Roundup Ready and Roundup Ready Flex are registered trademarks of Monsanto Technology, LLC

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

ROUNDUP READY ALFALFA ®

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 
Same Crop in a Calendar Year 
(Only One RR Alfalfa Crop Per 

Year)

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by 
EPA to conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate 
end-use product labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose 
which application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Roundup Ready Canola (Spring Varities)

Page 1 of 1

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Canola (Spring 

Varities) Aerial 
Fixed wing or 

helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 1.55 lb ae/A 3 1.55 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 10 days

0 
(Application 
prior to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Canola (Spring 

Varities) Ground Broadcast

Boom or boomless 
systems, pull-type 
sprayer, floaters, 

pickpup sprayers, spray 
coupes or other 

ground broadcast 
equipment

Prior to crop 
emergence 1.55 lb ae/A 3 1.55 lb ae/A 3 1.55 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 10 days

0 
(Application 
prior to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons of spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Canola (Spring 

Varities) Aerial
Fixed wing or 

helicopter
Emergence to 6-

leaf Stage 0.56 lb ae/A 2 0.77 lb ae/A 2 0.77 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 10 days 60 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Canola (Spring 

Varities) Ground Broadcast

Boom or boomless 
systems, pull-type 
sprayer, floaters, 

pickpup sprayers, spray 
coupes or other 

ground broadcast 
equipment

Emergence to 6-
leaf Stage 0.56 lb ae/A 2 0.77 lb ae/A 2 0.77 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 10 days 60 days 0 days 

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons of spray solution/A.

® Roundup Ready and Roundup Ready Flex are registered trademarks of Monsanto Technology, LLC

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 
Same Crop in a Calendar Year 

(Only One RR Spring Canola Crop 
Per Year)

ROUNDUP READY CANOLA (SPRING VARITIES) ®

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA 
to conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use 
product labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Roundup Ready Canola (Winter Varities)

Page 1 of 1

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method

Application 
Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Canola (Winter 

Varities) Aerial 
Fixed wing or 

helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 1.55 lb ae/A 3 1.55 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 10 days

0 
(Application 
prior to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in 
wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Canola (Winter 

Varities) Ground Broadcast

Boom or boomless 
systems, pull-type 
sprayer, floaters, 
pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment
Prior to crop 
emergence 1.55 lb ae/A 3 1.55 lb ae/A 3 1.55 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 10 days

0 
(Application 
prior to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons of spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Canola (Winter 

Varities) Aerial 
Fixed wing or 

helicopter

Emergence to 
canopy closure in 

the fall and prior to 
bolting in the 

spring 0.77 lb ae/A 2 1.55 lb ae/A 2 1.55 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year.

60 days
(first application in 
the falll followed 

by second 
application in the 

spring) 60 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in 
wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Canola (Winter 

Varities) Ground Broadcast

Boom or boomless 
systems, pull-type 
sprayer, floaters, 
pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment

Emergence to 
canopy closure in 

the fall and prior to 
bolting in the 

spring 0.77 lb ae/A 2 1.55 lb ae/A 2 1.55 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year.

60 days
(first application in 
the falll followed 

by second 
application in the 

spring) 60 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons of spray solution/A.

® Roundup Ready and Roundup Ready Flex are registered trademarks of Monsanto Technology, LLC

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 
Same Crop in a Calendar Year 

(Only One RR Winter Canola Crop 
Per Year)

ROUNDUP READY CANOLA (WINTER VARITIES) ®

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by 
EPA to conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate 
end-use product labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose 
which application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Roundup Ready Corn (GA-21)

Page 1 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-475 
Roundup Ready 

Corn (GA-21) Aerial Fixed wing or helicopter Prior to emergence 1.55 lb ae/A 3 3.75 lb ae/A 3 3.75 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours

0 feet
(except in CA and AR - 

see Use Directions 
and Llimitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 
mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or later 
than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-
10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Roundup Ready 

Corn (GA-21) Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment Prior to emergence 3.75 lb ae/A 3 3.75 lb ae/A 3 3.75 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-475
Roundup Ready 

Corn (GA-21) Aerial Fixed Wing or Helicopter

From emergence 
through V8 stage or 30" 
(whichever comes first) 1.5 lb ae/A 3 1.5 lb ae/A 3 1.5 lb ae/A  

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 50 days 56 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours

0 feet
(except in CA and AR - 

see Use Directions 
and Llimitations) None

V8 stage of corn development is defined as 8 leaves with collars.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 
mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or later 
than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-
10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-475
Roundup Ready 

Corn (GA-21) Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment

From emergence 
through V8 stage or 30" 
(whichever comes first) 1.5 lb ae/A 3 1.5 lb ae/A 3 1.5 lb ae/A  

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 50 days 56 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours 0 feet None

V8 stage of corn development is defined as 8 leaves with collars.

Use labeled rate of product in 5 to 20 gallons spray solution/A.

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One RR Corn Crop 

Per Year)

ROUNDUP READY CORN (GA-21) ®

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct 
the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be 
required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application 
rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Roundup Ready Corn (GA-21)

Page 2 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop Stage 

for Multiple Cycles of the Same Crop in a 
Calendar Year (Only One RR Corn Crop 

Per Year)

    

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct 
the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be 
required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application 
rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-475
Roundup Ready 

Corn (GA-21) Aerial Fixed Wing or Helicopter

Physiologically mature / 
black layer formed; 35% 
grain moisture or less. 0.77 lb ae/A 2 0.77 lb ae/A 2 0.77 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Preharvest 4 hours

0 feet
(except in CA and AR - 

see Use Directions 
and Llimitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 
mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or later 
than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-
10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-475
Roundup Ready 

Corn (GA-21) Ground Broadcast Fixed Wing or Helicopter

Physiologically mature / 
black layer formed; 35% 
grain moisture or less. 0.77 lb ae/A 2 0.77 lb ae/A 2 0.77 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 7 days 

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Preharvest 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-475
Roundup Ready 

Corn (GA-21) Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Postharvest 4 hours

0 feet
(except in CA and AR - 

see Use Directions 
and Llimitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 
mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or later 
than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-
10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Roundup Ready 

Corn (GA-21) Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Postharvest 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons spray solution/A.

® Roundup Ready and Roundup Ready Flex are registered trademarks of Monsanto Technology, LLC

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.



Joint Glyphosate Task Force - Sweet Corn with Roundup Ready 2 Technology

Page 1 of 1

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Sweet Corn with 
Roundup Ready 2 

Technology 
(Roundup Ready 

Sweet Corn) Aerial Fixed wing or helicopter Prior to emergence 1.55 lb ae/A 3 3.75 lb ae/A 

6 
(Assuming two 

Sweet Corn 
Crops in one 

calendar year) 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 10 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 
mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or 
later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-
10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Sweet Corn with 
Roundup Ready 2 

Technology 
(Roundup Ready 

Sweet Corn) Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment Prior to emergence 3.75 lb ae/A 3 3.75 lb ae/A 

6 
(Assuming two 

Sweet Corn 
Crops in one 

calendar year) 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 10 days

0 
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 

Sweet Corn with 
Roundup Ready 2 

Technology 
(Roundup Ready 

Sweet Corn) Aerial Fixed wing or helicopter

From emergence 
through V8 or 30" 

(whichever comes first) 1.55 lb ae/A 3 4.65 lb ae/A

6 
(Assuming two 

Sweet Corn 
Crops in one 

calendar year) 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 10 days 30 days 30 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

V8 Stage of corn development is defined as 8 leaves with collars.
Aerial application of this product is prohibited after corn height reaches 30 inches.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply 
within 500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 
mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or 
later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-
10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 

Sweet Corn with 
Roundup Ready 2 

Technology 
(Roundup Ready 

Sweet Corn) Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment
From emergence 

through 48" 1.55 lb ae/A 3 4.65 lb ae/A

6 
(Assuming two 

Sweet Corn 
Crops in one 

calendar year) 6.0 lb ae/A

Do not exceed 6.0 
lb ae/A for all 
applications 

combined in one 
calendar year. 10 days 30 days 30 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Post-emergence

(in-crop) 4 hours 0 feet None

V8 Stage of corn development is defined as 8 leaves with collars.
Drop nozzles are recommended for optimum spray coverage and weed control when corn 
height is 24-30 inches.
Drop nozzles are required when corn height is 30-48 inches to avoid spraying into the whorls 
of the corn plant.

Use labeled rate of product in 5 to 20 gallons spray solution/A.

® Roundup Ready and Roundup Ready Flex are registered trademarks of Monsanto Technology, LLC

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 
Same Crop in a Calendar Year

SWEET CORN WITH ROUNDUP READY 2 TECHNOLOGY (ROUNDUP READY SWEET CORN) ®

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct 
the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be 
required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application 
rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Roundup Ready Corn 2 (NK603)

Page 1 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549 
Roundup Ready 

Corn 2 Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 3.75 lb ae/A 3 3.75 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0
(Application 
prior to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Llimitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 
500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min 
after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  
At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  
Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Roundup Ready 

Corn 2 Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment
Prior to crop 
emergence 3.75 lb ae/A 3 3.75 lb ae/A 3 3.75 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0
(Application 
prior to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Corn 2 Aerial Fixed wing or helicopter

From emergence 
through V8 stage or 

30" (whichever 
comes first) 1.125 lb ae/A 3 2.25 lb ae/A 3 2.25 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 50 days 50 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Llimitations) None

V8 stage of corn development is defined as 8 leaves with collars.  Aerial application of this product is 
prohibited after corn height reaches 30 inches.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 
500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min 
after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  
At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  
Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Corn 2 Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment
From emergence 

through 48" 1.125 lb ae/A 3 2.25 lb ae/A 3 2.25 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 50 days 50 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours 0 feet None

Drop nozzles are recommended for optimum spray coverage and weed control when corn height is 
24-30 inches.

Drop nozzles are required when corn height is 30-48 inches to avoid spraying into the whorls of the 
corn plant.

Use labeled rate of product in 5 to 20 gallons spray solution/A.

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 

Stage for Multiple Cycles of the Same 
Crop in a Calendar Year (Only One RR 

Corn 2 Crop Per Year)

ROUNDUP READY CORN 2 (Field Corn with Roundup Ready 2 Technology) (NK603) ®

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to 
conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product 
labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Roundup Ready Corn 2 (NK603)

Page 2 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 

Stage for Multiple Cycles of the Same 
Crop in a Calendar Year (Only One RR 

Corn 2 Crop Per Year)

            

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to 
conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product 
labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Corn 2 Aerial Fixed Wing or Helicopter

Physiologically 
mature / black layer 
formed; 35% grain 

moisture or less 0.77 lb ae/A 2 0.77 lb ae/A 2 0.77 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Preharvest 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Llimitations) None

Do not make preharvest application if more than a combined total of 1.55 lb ae/A has previously 
been applied in over-the-top or drop nozzle applications.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 
500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min 
after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  
At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  
Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Corn 2 Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment 

Physiologically 
mature / black layer 
formed; 35% grain 

moisture or less 0.77 lb ae/A 2 0.77 lb ae/A 2 0.77 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Preharvest 4 hours 0 feet None

Do not make preharvest application if more than a combined total of 1.55 lb ae/A has previously 
been applied in over-the-top or drop nozzle applications.

Use labeled rate of product in 5 to 20 gallons of spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Corn 2 Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Postharvest 4 hours

0 feet 
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 
500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min 
after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  
At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  
Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 
Roundup Ready 

Corn 2 Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 7 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Postharvest 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons spray solution/A.

® Roundup Ready and Roundup Ready Flex are registered trademarks of Monsanto Technology, LLC

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.



Joint Glyphosate Task Force - Roundup Ready Cotton

Page 1 of 3

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site

Application 
Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Cotton Aerial Fixed wing or helicopter Prior to emergence 1.55 lb ae/A 3 3.75 lb ae/A 3 3.75 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0
(Application 
prior to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Roundup Ready 

Cotton Ground Broadcast

Boom or boomless 
systems, pull-type 
sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment Prior to emergence 3.75 lb ae/A 3 3.75 lb ae/A 3 3.75 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0
(Application 
prior to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Cotton Aerial Fixed Wing or Helicopter

Emergence / 
cracking through 4-

leaf stage 0.77 lb ae/A 2

1.55 lb ae/A 

Maximum 
application rate 
from cracking 
(emergence) 

through layby is 
2.81 lb ae/A 2

1.55 lb ae/A 

Maximum 
application rate 
from cracking 
(emergence) 

through layby is 
2.81 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year.

10 days 

(At least two nodes 
of incremental 

growth required.) 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

The 4-leaf (or 4-node) stage of cotton development is defined as until the fifth true leaf reaches the size of a 
quarter.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Cotton Ground Broadcast

Boom or boomless 
systems, pull-type 
sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment

Emergence / 
cracking through 4-

leaf stage 0.77 lb ae/A 2

1.55 lb ae/A 

Maximum 
application rate 
from cracking 
(emergence) 

through layby is 
2.81 lb ae/A 2

1.55 lb ae/A 

Maximum 
application rate 
from cracking 
(emergence) 

through layby is 
2.81 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year.

10 days 

(At least two nodes 
of incremental 

growth required.) 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours 0 feet None

The 4-leaf (or 4-node) stage of cotton development is defined as until the fifth true leaf reaches the size of a 
quarter.

Use labeled rate of product in 5 to 20 gallons spray solution/A.

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 

Same Crop in a Calendar Year (Only 
One RR Cotton Crop Per Year)

ROUNDUP READY COTTON ®

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA 
to conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use 
product labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Roundup Ready Cotton

Page 2 of 3

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site

Application 
Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 

Same Crop in a Calendar Year (Only 
One RR Cotton Crop Per Year)

   

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA 
to conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use 
product labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Cotton

Selective 
Equipment - Post-

Directed and 
Hooded Sprayers

Selective Equipment - 
Shielded & Hooded 
Sprayers; Handheld 

Sprayers
5-leaf stage 

through layby 0.77 lb ae/A 2

1.55 lb ae/A 

Maximum 
application rate 
from cracking 
(emergence) 

through layby is 
2.81 lb ae/A 2

1.55 lb ae/A 

Maximum 
application rate 
from cracking 
(emergence) 

through layby is 
2.81 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year.

10 days 

(At least two nodes 
of incremental 

growth required.) 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours 0 feet None

Use precision postemergence directed application equipment that directs the spray to the base of the cotton 
plant, avoiding contact of glyphosate with the leaves of the cotton plant as much as possible.  The  maximum 
quantity of glyphosate that may be applied postemergence (in-crop) to Roundup Ready cotton from cracking 
(emergence) through layby for all applications combined (ground broadcast, aerial broadcast, selecttive 
application, salvage treatment) is 2.81 pounds glyphosate a.e. per acre per cropping cycle.

Leave at least an 8" untreated strip over the drill row.
Max wind speed - 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Cotton
Salvage 

Treatment: Aerial Fixed wing or helicopter
 Post 4-leaf stage 
salvage treatment 0.77 lb ae/A 1

0.77 lb ae/A

Maximum 
application rate 
from cracking 
(emergence) 

through layby is 
2.81 lb ae/A 1

0.77 lb ae/A

Maximum 
application rate 
from cracking 
(emergence) 

through layby is 
2.81 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Salvage treatment will result in significant boll loss, delayed maturity and/or yield loss. 

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Cotton

Salvage 
Treatment: 

Ground Broadcast 
& Directed Spray

Boom or boomless 
systems, pull-type 
sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment; 

Handheld Sprayer
 Post 4-leaf stage 
salvage treatment 0.77 lb ae/A 1

0.77 lb ae/A

Maximum 
application rate 
from cracking 
(emergence) 

through layby is 
2.81 lb ae/A 1

0.77 lb ae/A

Maximum 
application rate 
from cracking 
(emergence) 

through layby is 
2.81 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours 0 feet None

Salvage treatment will result in significant boll loss, delayed maturity and/or yield loss. 

Use labeled rate of product in 5 to 20 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Cotton

(State of Arizona 
Only)

Salvage 
Treatment: Aerial Fixed wing or helicopter

 Post 4-leaf stage 
salvage treatment

(State of Arizona 
only) 1.125 lb ae/A 1

1.125 lb ae/A

Maximum 
application rate 
from cracking 
(emergence) 

through layby is 
2.81 lb ae/A 1

1.125 lb ae/A

Maximum 
application rate 
from cracking 
(emergence) 

through layby is 
2.81 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours 0 feet
For use in the state 

of Arizona only

Salvage treatment will result in significant boll loss, delayed maturity and/or yield loss. 

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Cotton 

(State of Arizona 
Only)

Salvage 
Treatment: 

Ground Broadcast 
& Directed Spray

Boom or boomless 
systems, pull-type 
sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 
broadcast equipment; 

Handheld Sprayer

 Post 4-leaf stage 
salvage treatment

(State of Arizona 
only) 1.125 lb ae/A 1

1.125 lb ae/A

Maximum 
application rate 
from cracking 
(emergence) 

through layby is 
2.81 lb ae/A 1

1.125 lb ae/A

Maximum 
application rate 
from cracking 
(emergence) 

through layby is 
2.81 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours 0 feet
For use in the state 

of Arizona only

Salvage treatment will result in significant boll loss, delayed maturity and/or yield loss. 

Use labeled rate of product in 5 to 20 gallons spray solution/A.
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site

Application 
Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 

Same Crop in a Calendar Year (Only 
One RR Cotton Crop Per Year)

   

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA 
to conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use 
product labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Cotton Aerial Fixed Wing or Helicopter
After 20% boll 

crack 1.55 lb ae/A 2 1.55 lb ae/A 2 1.55 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Preharvest 4 hours

0 feet 
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind 
speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Cotton Ground Broadcast

Boom or boomless 
systems, pull-type 
sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
After 20% boll 

crack 1.55 lb ae/A 2 1.55 lb ae/A 2 1.55 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Preharvest 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons spray solution/A.

® Roundup Ready and Roundup Ready Flex are registered trademarks of Monsanto Technology, LLC

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site

Application 
Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Flex Cotton Aerial Fixed wing or helicopter Prior to emergence 1.55 lb ae/A 3 3.75 lb ae/A 3 3.75 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0
(Application 
prior to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours

0 feet 
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved training 
program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without permission from 
Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind speed of 
5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 
mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Roundup Ready 

Flex Cotton Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment Prior to emergence 3.75 lb ae/A 3 3.75 lb ae/A 3 3.75 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0
(Application 
prior to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Flex Cotton Aerial Fixed wing or helicopter
Cracking (emergence) to 

Layby 0.77 lb ae/A 6 4.5 lb ae/A 6

4.5 lb ae/A 

(Total for all 
applications using 
any method from 

emergence to
60-percent
Open Bolls)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours

0 feet 
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved training 
program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without permission from 
Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind speed of 
5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 
mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Flex Cotton Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment
Cracking (emergence) to 

Layby 1.125 lb ae/A 6 4.5 lb ae/A 6

4.5 lb ae/A 

(Total for all 
applications using 
any method from 

emergence to
60-percent
Open Bolls)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Flex Cotton
Selective 

Equipment 
Handheld Sprayer; 
Hooded Sprayers

Cracking (emergence) to 
Layby 1.125 lb ae/A 6 4.5 lb ae/A 6

4.5 lb ae/A 

(Total for all 
applications using 
any method from 

emergence to
60-percent
Open Bolls)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours 0 feet None
Leave at least an 8" untreated strip over the drill row.
Max wind speed - 10 mph.

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 

Same Crop in a Calendar Year (Only 
One RR Flex Cotton Crop Per Year)

ROUNDUP READY FLEX COTTON ®

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to 
conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product 
labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Roundup Ready Flex Cotton
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site

Application 
Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 

Same Crop in a Calendar Year (Only 
One RR Flex Cotton Crop Per Year)

    

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to 
conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product 
labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Flex Cotton 

(State of Arizona 
only) Aerial Fixed wing or helicopter

Cracking (emergence) to 
Layby

(State of Arizona only) 1.125 lb ae/A 6 4.5 lb ae/A 6

4.5 lb ae/A 

(Total for all 
applications using 
any method from 

emergence to
60-percent
Open Bolls)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours 0 feet 
For use in the state 

of Arizona only 

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Flex Cotton 

(State of Arizona 
only) Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment

Cracking (emergence) to 
Layby

(State of Arizona only) 1.55 lb ae/A 6 4.5 lb ae/A 6

4.5 lb ae/A 

(Total for all 
applications using 
any method from 

emergence to
60-percent
Open Bolls)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours 0 feet
For use in the state 

of Arizona only Use labeled rate of product in 5 to 20 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Flex Cotton

(State of Arizona 
only)

Selective 
Equipment 

Handheld Sprayer; 
Hooded Sprayers

Cracking (emergence) to 
Layby

(State of Arizona only) 1.55 lb ae/A 6 4.5 lb ae/A 6

4.5 lb ae/A 

(Total for all 
applications using 
any method from 

emergence to
60-percent
Open Bolls)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours 0 feet
For use in the state 

of Arizona only 
Leave at least an 8" untreated strip over the drill row.
Max wind speed - 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Flex Cotton Aerial Fixed wing or helicopter Layby to 60% open bolls 0.77 lb ae/A 2 1.55 lb ae/A 2

1.55 lb ae/A 

(Included in the 
4.5 lb ae/A total 

for all applications 
using any method 

from emergence to
60-percent
Open Bolls)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours

0 feet 
(except in CA and AR 
- see Use Directions 

and Limitations) None

The maximum application rate from layby to 60-percent open bolls is 1.55 lb ae/A, which must be included in the 
maximum total application rate of 4.5 lb ae/A from cracking (emergence) to 60-percent open bolls.  

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved training 
program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without permission from 
Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind speed of 
5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 
mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Flex Cotton Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment Layby to 60% open bolls 1.125 lb ae/A 2 1.55 lb ae/A 2

1.55 lb ae/A 

(Included in the 
4.5 lb ae/A total 

for all applications 
using any method 

from emergence to
60-percent
Open Bolls)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours 0 feet None

The maximum application rate from layby to 60-percent open bolls is 1.55 lb ae/A, which must be included in the 
maximum total application rate of 4.5 lb ae/A from cracking (emergence) to 60-percent open bolls.  

Use labeled rate of product in 5 to 20 gallons spray solution/A.



Joint Glyphosate Task Force - Roundup Ready Flex Cotton
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site

Application 
Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 

Same Crop in a Calendar Year (Only 
One RR Flex Cotton Crop Per Year)

    

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to 
conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product 
labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Flex Cotton
Selective 

Equipment 
Handheld Sprayer; 
Hooded Sprayers Layby to 60% open bolls 1.125 lb ae/A 2 1.55 lb ae/A 2

1.55 lb ae/A 

(Included in the 
4.5 lb ae/A total 

for all applications 
using any method 

from emergence to
60-percent
Open Bolls)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours 0 feet None

The maximum application rate from layby to 60-percent open bolls is 1.55 lb ae/A, which must be included in the 
maximum total application rate of 4.5 lb ae/A from cracking (emergence) to 60-percent open bolls.  

Leave at least an 8" untreated strip over the drill row.
Max wind speed - 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Flex Cotton

(State of Arizona 
only) Aerial Fixed wing or helicopter

Layby to 60% open bolls

(State of Arizona only) 1.125 lb ae/A 2 1.55 lb ae/A 2

1.55 lb ae/A 

(Included in the 
4.5 lb ae/A total 

for all applications 
using any method 

from emergence to
60-percent
Open Bolls)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours 0 feet 
For use in the state 

of Arizona only 

The maximum application rate from layby to 60-percent open bolls is 1.55 lb ae/A, which must be included in the 
maximum total application rate of 4.5 lb ae/A from cracking (emergence) to 60-percent open bolls.  

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Flex Cotton

(State of Arizona 
only) Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment

Layby to 60% open bolls

(State of Arizona only) 1.55 lb ae/A 2 1.55 lb ae/A 2

1.55 lb ae/A 

(Included in the 
4.5 lb ae/A total 

for all applications 
using any method 

from emergence to
60-percent
Open Bolls)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence 

(in-crop) 4 hours 0 feet
For use in the state 

of Arizona only 

The maximum application rate from layby to 60-percent open bolls is 1.55 lb ae/A, which must be included in the 
maximum total application rate of 4.5 lb ae/A from cracking (emergence) to 60-percent open bolls.  

Use labeled rate of product in 5 to 20 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
Flex Cotton

(State of Arizona 
only)

Selective 
Equipment 

Handheld Sprayer; 
Hooded Sprayers

Layby to 60% open bolls

(State of Arizona only) 1.55 lb ae/A 2 1.55 lb ae/A 2

1.55 lb ae/A 

(Included in the 
4.5 lb ae/A total 

for all applications 
using any method 

from emergence to
60-percent
Open Bolls)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours 0 feet
For use in the state 

of Arizona only 

The maximum application rate from layby to 60-percent open bolls is 1.55 lb ae/A, which must be included in the 
maximum total application rate of 4.5 lb ae/A from cracking (emergence) to 60-percent open bolls.  

Leave at least an 8" untreated strip over the drill row.
Max wind speed - 10 mph.
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site

Application 
Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate 
for All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 

Same Crop in a Calendar Year (Only 
One RR Flex Cotton Crop Per Year)

    

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to 
conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product 
labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Flex Cotton Aerial Fixed Wing or Helicopter After 60% boll crack 1.55 lb ae/A 2 1.55 lb ae/A 2 1.55 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Preharvest 4 hours

0 feet 
(except in CA and AR 
- see Use Directions 

and Limitations) N/A

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable 
vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved training 
program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without permission from 
Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind speed of 
5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 
mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Flex Cotton Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment After 60% boll crack 1.55 lb ae/A 2 1.55 lb ae/A 2 1.55 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 7 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Preharvest 4 hours 0 feet N/A Use labeled rate of product in 5 to 20 gallons spray solution/A.

® Roundup Ready and Roundup Ready Flex are registered trademarks of Monsanto Technology, LLC

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.



Joint Glyphosate Task Force - Roundup Ready Roundup Ready 2 Yield Soybeans

Page 1 of 3

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max 
Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
and Roundup 
Ready 2 Yield 

Soybeans Aerial Fixed wing or helicopter
Prior to crop 
emergence 1.55 lb ae/A 3 3.75 lb ae/A 3 3.75 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0 
(Application 
prior to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours

0 feet
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 
ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min 
after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  
At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  
Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23

Roundup Ready 
and Roundup 
Ready 2 Yield 

Soybeans Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment
Prior to crop 
emergence 3.75 lb ae/A 3 3.75 lb ae/A 3 3.75 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0 
(Application 
prior to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
and Roundup 
Ready 2 Yield 

Soybeans Aerial Fixed Wing or Helicopter
Emergence through 
flowering (R2 stage) 1.55 lb ae/A 3 2.25 lb ae/A 3 2.25 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 14 days 14 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence (in-

crop) 4 hours

0 feet 
(except in CA and AR 
- see Use Directions 

and Limitations) None

Flowering (R2 stage soybean) ends when a pod 5 millimeters (3/16 inch) long appears at one of the 
four uppermost nodes on the main stem with a fully developed leaf (R3 stage).

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 
ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min 
after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  
At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  
Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
and Roundup 
Ready 2 Yield 

Soybeans Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment
Emergence through 
flowering (R2 stage) 1.55 lb ae/A 3 2.25 lb ae/A 3 2.25 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 14 days 14 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence (in-

crop) 4 hours 0 feet None

Flowering (R2 stage soybean) ends when a pod 5 millimeters (3/16 inch) long appears at one of the 
four uppermost nodes on the main stem with a fully developed leaf (R3 stage).

Use labeled rate of product in 5 to 20 gallons of spray solution/A.

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 

Same Crop in a Calendar Year (Only 
One RR / RR 2 Yield Soybean Crop 

Per Year)

ROUNDUP READY and ROUNDUP READY 2 YIELD SOYBEANS ®

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to 
conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product 
labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Roundup Ready Roundup Ready 2 Yield Soybeans

Page 2 of 3

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max 
Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 

Same Crop in a Calendar Year (Only 
One RR / RR 2 Yield Soybean Crop 

Per Year)

        

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to 
conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product 
labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
and Roundup 
Ready 2 Yield 

Soybeans Aerial Fixed Wing or Helicopter Flowering (R2 stage) 1.55 lb ae/A 1

1.55 lb ae/A

(Application at 
Flowering stage 
applies toward 
2.25 maximum 

total application 
from 

Emergence 
through 

Flowering) 1

1.55 lb ae/A

(Application at 
Flowering stage 
applies toward 
2.25 maximum 

total application 
from Emergence 

through 
Flowering)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 14 days 14 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence (in-

crop) 4 hours

0 feet 
(except in CA and AR 
- see Use Directions 

and Limitations) None

Total maximum application from emergence through flowering is 2.25 lb ae/A, but the maximum 
application at flowering (R2 stage) cannot exceed 1.55 lb ae/A
Flowering (R2 stage soybean) ends when a pod 5 millimeters (3/16 inch) long appears at one of the 
four uppermost nodes on the main stem with a fully developed leaf (R3 stage).

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 
ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min 
after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  
At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  
Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
and Roundup 
Ready 2 Yield 

Soybeans Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment Flowering (R2 stage) 1.55 lb ae/A 1

1.55 lb ae/A

(Application at 
Flowering stage 
applies toward 
2.25 maximum 

total application 
from 

Emergence 
through 

Flowering) 1

1.55 lb ae/A

(Application at 
Flowering stage 
applies toward 
2.25 maximum 

total application 
from Emergence 

through 
Flowering)

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. Not allowed 14 days 14 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence (in-

crop) 4 hours 0 feet None

Total maximum application from emergence through flowering is 2.25 lb ae/A, but the maximum 
application at flowering (R2 stage) cannot exceed 1.55 lb ae/A
Flowering (R2 stage soybean) ends when a pod 5 millimeters (3/16 inch) long appears at one of the 
four uppermost nodes on the main stem with a fully developed leaf (R3 stage).

Use labeled rate of product in 5 to 20 gallons of spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
and Roundup 
Ready 2 Yield 

Soybeans Aerial Fixed Wing or Helicopter

Apply after pods 
have set and lost all 

green color. 0.77 lb ae/A 2 0.77 2 0.77

Do not exceed 6 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 14 days 14 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Preharvest 4 hours

0 feet 
(except in CA and AR 
- see Use Directions 

and Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 
ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min 
after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  
At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  
Do not apply in wind speeds > 10 mph.



Joint Glyphosate Task Force - Roundup Ready Roundup Ready 2 Yield Soybeans
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max 
Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 

Same Crop in a Calendar Year (Only 
One RR / RR 2 Yield Soybean Crop 

Per Year)

        

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to 
conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product 
labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
and Roundup 
Ready 2 Yield 

Soybeans Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment

Apply after pods 
have set and lost all 

green color. 0.77 lb ae/A 2 0.77 2 0.77

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 14 days 14 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Preharvest 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons of spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549

Roundup Ready 
and Roundup 
Ready 2 Yield 

Soybeans Aerial Fixed Wing or Helicopter Stubble 1.55 lb ae/A 2 3.1 lb ae/A 2 3.1 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Postharvest 4 hours

0 feet 
(except in CA and AR 
- see Use Directions 

and Limitations) N/A

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 
ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed 
approved training program; do not apply earlier than 30 min prior to sunrise or later than 30 min 
after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  
At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  
Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23 

Roundup Ready 
and Roundup 
Ready 2 Yield 

Soybeans Ground Broadcast

Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment Stubble 3.75 lb ae/A 2 6.0 lb ae/A 2 6.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0 days
(Application after 

harvest) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label. Postharvest 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons spray solution/A.

® Roundup Ready and Roundup Ready Flex are registered trademarks of Monsanto Technology, LLC

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.



Joint Glyphosate Task Force - Roundup Ready Sugarbeet
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site

Application 
Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Sugarbeet Aerial Fixed wing or helicopter Prior to emergence 1.55 lb ae/A 3 3.75 lb ae/A 3 3.75 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in 
wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 4787-23
Roundup Ready 

Sugarbeet Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment Prior to emergence 3.75 lb ae/A 3 3.75 lb ae/A 3 3.75 lb ae/A 

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days

0
(Application prior 

to crop 
emergence) 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.

Preplant, 
Pre-emergence, 

At-planting 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons spray solution/A.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Sugarbeet Aerial Fixed wing or helicopter
Emergence through 

8-leaf stage 1.125 lb ae/A 

4 
Applications 
total from 

emergence 
through 

canopy closure 2.0 lb ae/A

4 
Applications 
total from 

emergence 
through 

canopy closure 2.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 30 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in 
wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Sugarbeet Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment
Emergence through 

8-leaf stage 1.125 lb ae/A 

4 
Applications 
total from 

emergence 
through 

canopy closure 2.0 lb ae/A

4 
Applications 
total from 

emergence 
through 

canopy closure 2.0 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 30 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons of spray solution/A.

By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 

Same Crop in a Calendar Year (Only 
One RR Sugar Beet Crop Per Year)

ROUNDUP READY SUGARBEET ®

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA 
to conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use 
product labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Roundup Ready Sugarbeet
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site

Application 
Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of
Apps / CC 

Max Application 
Rate / CC 
(lb ae/A)

Max # of
Apps / Year 

Max Application  
Rate/ Year
(lb ae/A)

Max Annual Rate for 
All Applications 

Combined 
(lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum 
Pre-Harvest 

Interval

Minimum 
Pregrazing 

Interval
Minimum Plant-

back Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

6.0 lb ae/A
By Use Site, Application Method, Application 
Equipment and Crop Stage for a Single Crop

By Use Site, Application Method, 
Application Equipment and Crop 
Stage for Multiple Cycles of the 

Same Crop in a Calendar Year (Only 
One RR Sugar Beet Crop Per Year)

   

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA 
to conduct the risk assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use 
product labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which 
application rates and timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Sugarbeet Aerial Fixed wing or helicopter
8-leaf stage through 

canopy closure 0.78 lb ae/A

4 
Applications 
total from 

emergence 
through 

canopy closure 1.55 lb ae/A

4 
Applications 
total from 

emergence 
through 

canopy closure 1.55 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 30 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of 
desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved 
training program; do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without 
permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind 
speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in 
wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-549
Roundup Ready 

Sugarbeet Ground Broadcast

Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment
8-leaf stage through 

canopy closure 0.78 lb ae/A

4 
Applications 
total from 

emergence 
through 

canopy closure 1.55 lb ae/A

4 
Applications 
total from 

emergence 
through 

canopy closure 1.55 lb ae/A

Do not exceed 6.0 lb 
ae/A for all 
applications 

combined in one 
calendar year. 10 days 30 days 0 days

0 days for crops 
listed on label

30 days for crops 
not listed on 

label.
Postemergence

(in-crop) 4 hours 0 feet None Use labeled rate of product in 5 to 20 gallons of spray solution/A.

® Roundup Ready and Roundup Ready Flex are registered trademarks of Monsanto Technology, LLC

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.



Joint Glyphosate Task Force - Non-Crop Uses
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of 
Apps / CC 

Max App 
Rate/CC (lb 

ae/A)
Max # of 

Apps /  Year

Max App 
Rate/ Year (lb 

ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval1

Minimum Pre 
- Harvest 
Interval Application Timing

REI 
(Re-Entry 
Interval) Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579 See above list Aerial Fixed wing or helicopter Non-crop 8.0 lb ae/A Non-crop Non-crop 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A in one year for 

all applications 
combined. 7 days Non-crop Anytime weeds are actively growing. Non-crop

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Apply when wind is blowing away from sensitive areas such as residential areas, bodies of water, habitat for threatened or 
endangered species, non-target crops.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 
5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully completed approved training program; 
do not apply earlier than 30 min prior to sunrise or later than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, 
do not apply within 500 ft of desirable vegetation; at 5-10 mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579 See above list Ground Broadcast 

 Boom or boomless 
systems, pull-type 

sprayer, floaters, pickpup 
sprayers, spray coupes or 
other ground broadcast 

equipment Non-crop 8.0 lb ae/A Non-crop Non-crop 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A in one year for 

all applications 
combined. 7 days Non-crop Anytime weeds are actively growing. Non-crop 0 feet None

Apply when wind is blowing away from sensitive areas such as residential areas, bodies of water, habitat for threatened or 
endangered species, non-target crops.  

Use labeled rate of product in 3 to 40 gallons of water per Acre.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579 See above list Selective Equipment 

Shielded spray, Hooded 
sprayer, Wiper applicator 
or sponge bar; Hand-held 

sprayer Non-crop 8.0 lb ae/A Non-crop Non-crop 10 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A in one year for 

all applications 
combined. Not allowed Non-crop Anytime weeds are actively growing. Non-crop 0 feet None

Apply when wind is blowing away from sensitive areas such as residential areas, bodies of water, habitat for threatened or 
endangered species, non-target crops.  

For handheld spray equipment, apply product in 1% to 2% solution.  For spot treatment, the 7-day Minimum Retreatment Interval 
is applicable to application of this product to the same spot, not application to a different spot in the field.

For vehicle mounted CDA equipment, apply labeled rate of product in 2 to 15 gallons of water per acre.
For hand-held CDA equipment, use a 20% to 40% solution.

Shielded & Hooded:  Use labeled rate of product in 20 to 30 gal/A spray volume. Use single, low pressure/low drfit flat-fan nozzle.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.  
------------------------------------------------------------
Wiper Applicators: A 25 to 100% (undiluted) solution is wiped onto weeds.  As per label directions, one application can include 
two passes through the field in opposite directions made consecutively for optimal weed coverage.  Do not use wiper equipment 
when weeds are wet.  Operate equipiment at ground speeds of <5 mph.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579 See above list Chemical Mowing Broadcast sprayer Non-crop 1.55 lb ae/A Non-crop Non-crop 4 6.2 lb ae/A

Do not exceed 8.0 lb 
ae/A in one year for 

all applications 
combined. 7 days Non-crop

Applications should be made when grasses 
are actively growing and before the 
seedheads are in the boot stage of 

development. Non-crop 0 feet None

Apply when wind is blowing away from sensitive areas such as residential areas, bodies of water, habitat for threatened or 
endangered species, non-target crops.

Apply treatments in 10 to 20 gallons of spray solution per acre. 
Use coarse droplets.  

Airports, airfields, apartment complexes, commercial sites, ditch banks, driveways, ramps, alleys, lanes, paths, trails, sidewalks, walkways, access roads, farm roads, highways (including aprons, medians, guardrails, and rights-of-way), paved areas and prior to paving, dry ditches, dry canals, fences and fencerows, golf courses, greenhouses, industrial sites, landscape areas, lumber yards, manufacturing sites, municipal sites, natural areas, office complexes, 
ornamentals, parks, campgrounds, sports areas, tennis courts, parking areas, cemeteries, petroleum or other tank farms and pumping installations, refineries, around telephone and communications equipment, public areas, drive-in theaters, railroads (including ballasts, shoulders, crossings and spot treatments), recreation areas, residential areas, rights-of-way, roadsides, firebreaks, schools, shadehouses, sports complexes, storage areas, substations, 
construction and pre-construction sites, turfgrass areas, around ornamental gardens, around ornamental trees and shrubs, power and utility sites, around commercial or industrial outbuildings, warehouse areas, bare ground, gravel yards, mulched areas, beaches,  habitat restoration and management areas, uncropped farmstead areas, uncultivated non-agricultural areas, vacant lots, wastelands, shelter belts, and wildlife management areas.

Natural Woodlands, including Wildlife and Habitat Management Areas, Wildlife Openings, Natural Areas (such as Wildlands and Wildlife Refuge), Campgrounds, Parks and Recreational Areas in Natural Forests, and Reforestation Treatments in Natural Forests  

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Non-Crop Uses

Page 2 of 2

Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application 
Rate

(lb ae/A)
Max # of 
Apps / CC 

Max App 
Rate/CC (lb 

ae/A)
Max # of 

Apps /  Year

Max App 
Rate/ Year (lb 

ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval1

Minimum Pre 
- Harvest 
Interval Application Timing

REI 
(Re-Entry 
Interval) Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

Airports, airfields, apartment complexes, commercial sites, ditch banks, driveways, ramps, alleys, lanes, paths, trails, sidewalks, walkways, access roads, farm roads, highways (including aprons, medians, guardrails, and rights-of-way), paved areas and prior to paving, dry ditches, dry canals, fences and fencerows, golf courses, greenhouses, industrial sites, landscape areas, lumber yards, manufacturing sites, municipal sites, natural areas, office complexes, 
ornamentals, parks, campgrounds, sports areas, tennis courts, parking areas, cemeteries, petroleum or other tank farms and pumping installations, refineries, around telephone and communications equipment, public areas, drive-in theaters, railroads (including ballasts, shoulders, crossings and spot treatments), recreation areas, residential areas, rights-of-way, roadsides, firebreaks, schools, shadehouses, sports complexes, storage areas, substations, 
construction and pre-construction sites, turfgrass areas, around ornamental gardens, around ornamental trees and shrubs, power and utility sites, around commercial or industrial outbuildings, warehouse areas, bare ground, gravel yards, mulched areas, beaches,  habitat restoration and management areas, uncropped farmstead areas, uncultivated non-agricultural areas, vacant lots, wastelands, shelter belts, and wildlife management areas.

Natural Woodlands, including Wildlife and Habitat Management Areas, Wildlife Openings, Natural Areas (such as Wildlands and Wildlife Refuge), Campgrounds, Parks and Recreational Areas in Natural Forests, and Reforestation Treatments in Natural Forests  

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be 
amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579 See above list Cut Stump Wiper Applicator Stumps of trees Wipe on Non-crop Non-crop 1 per stump 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A in one year for 

all applications 
combined. Not allowed Non-crop Stump removal Non-crop 0 feet None Apply a 50 to 100% (undiluted) solution of the product to a freshly cut stump.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579 See above list Hollow stem injection Injection device Non-crop 0.0072 lb ae per stem Non-crop Non-crop

1,300 
individual 

stem 
treatments 

per acre per 
year

 
8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A in one year for 

all applications 
combined. 

1 injection per 
stem Non-crop NA Non-crop 0 feet None At a typical rate of 0.006 lb ae per stem, 8.0 lb ae should treat approximately 1300 stems per acre.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579 See above list Injection and frill 
Injection device or cut 

frills Non-crop
0.0012 lb ae per 2 to 3 

inches of trunk DBH Non-crop Non-crop

This equates 
to 3,300 2-

inches of DBH 
per Acre 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A in one year for 

all applications 
combined. 0 days Non-crop

Application should be made during periods 
of active growth. Non-crop 0 feet None 50 to 100% concentration of EP is used in a continuous frill or cuts around the trunk.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.



Joint Glyphosate Task Force - Forestry
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative
EPA Reg # Use Site Application Method Application Equipment Crop Stage

Max Single Application Rate
(lb ae/A)

Max # of 
Apps / CC 

Max App 
Rate/CC (lb 

ae/A)
Max # of 

Apps /  Year

Max App 
Rate/ Year (lb 

ae/A)

Max Annual Rate for 
All Applications 

Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum Pre 
- Harvest 
Interval Application Timing

REI 
(Re-Entry 
Interval) 2 Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579 Aerial Fixed wing or helicopter
Various stages of 

forestry management. 8.0 lb ae/A

Multiple 
year crop 

cycle
Multiple year 

crop cycle 2 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A in one year for 

all applications 
combined. 7 days 0 days Anytime weeds are actively growing. 4 hours

0 feet
(except in CA and 

AR - see Use 
Directions and 

Limitations) None

Apply when wind is blowing away from sensitive areas such as residential areas, bodies of water, 
habitat for threatened or endangered species, non-target crops.

Use labeled rate of product in 3 to 15 gallons of water/A.
Boomlength: 3/4 wingspan or rotor length.
Applications should not be made at a height greater than 10' above top of largest plants.
Drfit potential is lowest when wind speed is 2 to 10 mph.
Use coarse droplets.  
Do not apply during a temperature inversion.

CA Restrictions
Do not apply within 100 ft of desirable vegetation.  At wind speed of 5 mi/hr, do not apply within 
500 ft of desirable vegetation; at 5-10 mi/hr >500 ft.  Do not apply in wind speeds >10 mph.
In Fresno County, CA, February 15-March 31 only: Limited to pilots who have successfully 
completed approved training program; do not apply earlier than 30 min prior to sunrise or later 
than 30 min after sunset without permission from Fresno Co Ag Comm.

AR Restrictions
Coarse droplets (300-VMD); Spray height: 8-15 ft.  Do not apply within 100 ft of desirable 
vegetation.  At wind speed of 5 mi/hr, do not apply within 500 ft of desirable vegetation; at 5-10 
mi/hr > 500 ft.  Do not apply in wind speeds > 10 mph.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579 Ground Broadcast 

 Boom or boomless systems, 
pull-type sprayer, floaters, 

pickpup sprayers, spray 
coupes or other ground 

broadcast equipment
Various stages of 

forestry management. 8.0 lb ae/A

Multiple 
year crop 

cycle
Multiple year 

crop cycle 5 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A in one year for 

all applications 
combined. 7 days 0 days Anytime weeds are actively growing. 4 hours 0 feet None

Apply when wind is blowing away from sensitive areas such as residential areas, bodies of water, 
habitat for threatened or endangered species, non-target crops.

Use labeled rate of product in 3 to 40 gallons of water per Acre.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579 Selective Equipment 

Shielded spray, Hooded 
sprayer, Wiper applicator or 

sponge bar; Hand-held 
sprayer

Various stages of 
forestry management. 8.0 lb ae/A 

Multiple 
year crop 

cycle
Multiple year 

crop cycle 5 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A in one year for 

all applications 
combined. 7 days 0 days Anytime weeds are actively growing. 4 hours 0 feet None

Apply when wind is blowing away from sensitive areas such as residential areas, bodies of water, 
habitat for threatened or endangered species, non-target crops.  

For handheld spray equipment, apply product in 1% to 2% solution.  For spot treatment, the 7-day 
Minimum Retreatment Interval is applicable to application of this product to the same spot, not 
application to a different spot in the field.

For vehicle mounted CDA equipment, apply labeled rate of product in 2 to 15 gallons of water per 
acre.
For hand-held CDA equipment, use a 20% to 40% solution.

Shielded & Hooded:  Use labeled rate of product in 20 to 30 gal/A spray volume. Use single, low 
pressure/low drfit flat-fan nozzle.  
Maximum wind speed 10 mph.  Maximum ground speed 5 mph.  
------------------------------------------------------------
Wiper Applicators: A 25 to 100% (undiluted) solution is wiped onto weeds.  As per label 
directions, one application can include two passes through the field in opposite directions made 
consecutively for optimal weed coverage.  Do not use wiper equipment when weeds are wet.  
Operate equipiment at ground speeds of <5 mph.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579 Cut Stump Wiper Applicator
Various stages of 

forestry management. Wipe on

Multiple 
year crop 

cycle
Multiple year 

crop cycle 1 per stump 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A in one year for 

all applications 
combined. Not allowed 0 days Stump removal 4 hours 0 feet None Apply a 50 to 100% (undiluted) solution of the product to a freshly cut stump.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579 Hollow stem injection Injection device
Various stages of 

forestry management. 0.0072 lb ae/A per stem

Multiple 
year crop 

cycle
Multiple year 

crop cycle

1,300 
individual 

stem 
treatments 

per acre per 
year

 
8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A in one year for 

all applications 
combined.

1 injection per 
stem 0 days Anytime weeds are actively growing. 4 hours 0 feet None At a typical rate of 0.006 lb ae per stem, 8.0 lb ae should treat approximately 1300 stems per acre.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-579 Injection and frill Injection device or cut frills
Various stages of 

forestry management.
0.0012 lb ae/A per 2 to 3 inches of 

trunk DBH

Multiple 
year crop 

cycle
Multiple year 

crop cycle

This equates 
to 3,300 2-
inches of 
DBH per 

Acre. 8.0 lb ae/A

Do not exceed 8.0 lb 
ae/A in one year for 

all applications 
combined. 0 days 0 days Anytime. 4 hours 0 feet None 50 to 100% concentration of EP is used in a continuous frill or cuts around the trunk.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

 2 The Restricted Entry Interval established under the Worker Protection Standard can vary for Glyphosate-products depending on the Signal Word - for products carrying a CAUTION signal word the REI is 4 hours, for all others the REI is 12 hours.

FORESTRY SITES

Forestry - Production Areas or 
Plantations including Site 

Preparation, Mid-Rotation and 
other Release Treatments, Timber 

Stand Improvement, Poplar 
Production, Silvicultural Nursery 
Sites, Reforestation Treatments 
and Maintaining Logging Roads

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk assessment on 
glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and timings work best for 
his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Aquatic Uses
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative EPA 
Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of 
Apps / CC 

Max App 
Rate/CC (lb 

ae/A)
Max # of 

Apps /  Year

Max App 
Rate/ Year (lb 

ae/A)

Max Annual Rate 
for All Applications 
Combined (lb ae/A)

Minimum 
Retreatment 

Interval 1

Minimum Pre 
- Harvest 
Interval Application Timing

REI 
(Re-Entry 
Interval) Buffer Restrictions

Geographic 
Restrictions Use Directions and Limitations

8.0 lb ae/A

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-343 Aerial
Fixed wing; Helicopter 

(except CA)

Emerged weeds 
(plants that grow up 

out of the water) 8.0 lb ae/A Non-crop Non-crop 4 8.0 lb ae/A

Do not exceed 8.0 
lb ae/A in one year 
for all applications 

combined.

24 hours 
following initial 

treatment of 
floating mats of 

vegetation

14 days for 
shellfish (WA 
NPDES Permit 

No.  WAG-
993000) Postemergence Non-crop

50 ft from commercial shellfish beds 
(WA NPDES Permit No.  WAG-993000) 

Do not apply directly to water within 
1/2 mile upstream of an active potable 
water intake in flowing water or within 

1/2 mile of an active potable water 
intake in a standing body of water.  None

POEA surfactant not allowed for direct applications to water; use non-ionic surfactants 
approved for aquatic use per state.
Applications made to moving bodies of water must be made while traveling upstream.  Do 
not spray in bodies of water where weeds do not exist.  When emerged infestations require 
treatment of the total surface area of impounded water, treating the area in strips may 
avoid oxygen depletion due to decaying vegetation.   Apply when wind is blowing away from 
sensitive areas such as residential areas, bodies of water, habitat for threatened or 
endangered species, non-target crops.  Use coarse droplets.  
Use specified rate in 3 to 25 gallons of water per acre.
Do not make broadcast application when wind speed is > 10 mph (WA NPDES Permit No.  
WAG-993000). 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-343
Aerial Application in 

California Helicopter Only

Emerged weeds 
(plants that grow up 

out of the water) 8.0 lb ae/A Non-crop Non-crop 4 8.0 lb ae/A

Do not exceed 8.0 
lb ae/A in one year 
for all applications 

combined.

24 hours 
following initial 

treatment of 
floating mats of 

vegetation Non-crop Postemergence Non-crop

500 feet if wind < 5 mph; > 500 feet if 
wind is 5 - 10 mph; do not apply when 

winds > 10 mph or when inversion 
conditions exist. None

POEA surfactant not allowed for direct applications to water; use non-ionic surfactants 
approved for aquatic use per state.
Do not apply within 1/2 mile upstream of an active potable water intake in flowing water or 
within 1/2 mile of an active potable water intake in a standing body of water.  Do not apply 
when winds are gusty or under conditions that will allow drift.  Do not apply within 100 feet 
of all desirable vegetation or crops.  Use coarse sprays. 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-343

Ground Broadcast 
(Including applications 

made from a Boat)

 Boom or boomless 
systems, pull-type sprayer, 
floaters, pickpup sprayers, 

spray coupes or other 
ground broadcast 

equipment

Emerged weeds 
(plants that grow up 

out of the water) 8.0 lb ae/A Non-crop Non-crop 6 8.0 lb ae/A

Do not exceed 8.0 
lb ae/A in one year 
for all applications 

combined.

24 hours 
following initial 

treatment of 
floating mats of 

vegetation

14 days for 
shellfish WA 
State (NPDES 

Permit No.  
WAG-993000) Postemergence Non-crop

50 ft from commercial shellfish beds 
(WA NPDES Permit No.  WAG-993000) 

Do not apply directly to water within 
1/2 mile upstream of an active potable 
water intake in flowing water or within 

1/2 mile of an active potable water 
intake in a standing body of water.  None

POEA surfactant not allowed for direct applications to water; use non-ionic surfactants 
approved for aquatic use per state.
Applications made to moving bodies of water must be made while traveling upstream.  Do 
not spray in bodies of water where weeds do not exist.  When emerged infestations require 
treatment of the total surface area of impounded water, treating the area in strips may 
avoid oxygen depletion due to decaying vegetation.  Apply when wind is blowing away from 
sensitive areas such as residential areas, bodies of water, habitat for threatened or 
endangered species, non-target crops.  Use coarse droplets.  
Use specified rate in 3 to 40 gallons of water per acre.
Do not make broadcast application when wind speed is > 10 mph (WA NPDES Permit No.  
WAG-993000). 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-343 Selective Equipment
Wiper applicator, sponge 

bar 

Emerged weeds 
(plants that grow up 

out of the water) Wipe on Non-crop Non-crop 6 8.0 lb ae/A

Do not exceed 8.0 
lb ae/A in one year 
for all applications 

combined.

24 hours 
following initial 

treatment of 
floating mats of 

vegetation

14 days for 
shellfish WA 
State (NPDES 

Permit No.  
WAG-993000) Postemergence Non-crop

50 ft from commercial shellfish beds 
(WA NPDES Permit No.  WAG-993000) None

POEA surfactant not allowed for direct applications to water; use non-ionic surfactants 
approved for aquatic use per state.
Use a 33 to 100% solution. 
Applications made to moving bodies of water must be made while traveling upstream.  Do 
not spray in bodies of water where weeds do not exist.
The wiper contact point should be at least 2 inches above desirable vegetation; weeds 
should be 6 inches above the desirable vegetation.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-343

Selective Equipment 
(Spot Treatment - 

Including applications 
made from a Boat)

Hand-held sprayer; 
Backpack equipment;  
High volume Sprayer

Emerged weeds 
(plants that grow up 

out of the water) 8.0 lb ae/A Non-crop Non-crop 12 8.0 lb ae/A

Do not exceed 8.0 
lb ae/A in one year 
for all applications 

combined.

24 hours 
following initial 

treatment of 
floating mats of 

vegetation

14 days for 
shellfish WA 
State (NPDES 

Permit No.  
WAG-993000) Postemergence Non-crop

50 ft from commercial shellfish beds 
(WA NPDES Permit No.  WAG-993000) 

Do not apply directly to water within 
1/2 mile upstream of an active potable 
water intake in flowing water or within 

1/2 mile of an active potable water 
intake in a standing body of water.  None

POEA surfactant not allowed for direct applications to water; use non-ionic surfactants 
approved for aquatic use per state.
For high volume sprays: 2% solution.  For low volume directed sprays: 10% solution.  
Applications made to moving bodies of water must be made while traveling upstream.  Do 
not spray in bodies of water where weeds do not exist.  Apply when wind is blowing away 
from sensitive areas such as residential areas, bodies of water, habitat for threatened or 
endangered species, non-target crops.  Use coarse droplets.
For high volume sprayers, make applications on a spray to wet basis; do not spray to point 
of runoff.
Do not make broadcast application when wind speed is > 10 mph (WA NPDES Permit No.  
WAG-993000). 

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-343 Cut Stump Wiper Applicator Stumps of trees Wipe on Non-crop Non-crop 1 per stump 8.0 lb ae/A

Do not exceed 8.0 
lb ae/A in one year 
for all applications 

combined. Not allowed

14 days for 
shellfish WA 
State (NPDES 

Permit No.  
WAG-993000) Stump removal Non-crop

50 ft from commercial shellfish beds 
(WA NPDES Permit No.  WAG-993000) None

POEA surfactant not allowed for direct applications to water; use non-ionic surfactants 
approved for aquatic use per state.
Apply a 50 to 100% (undiluted) solution of the product to a freshly cut stump.

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-343 Hollow stem injection Injection device

Emerged weeds 
(plants that grow up 

out of the water)
0.0072 lb ae per 

stem Non-crop Non-crop

1,300 
individual 

stem 
treatments 

per acre per 
year

 
8.0 lb ae/A

Do not exceed 8.0 
lb ae/A in one year 
for all applications 

combined.
1 injection per 

stem

14 days for 
shellfish WA 
State (NPDES 

Permit No.  
WAG-993000) Postemergence Non-crop

50 ft from commercial shellfish beds 
(WA NPDES Permit No.  WAG-993000) None

POEA surfactant not allowed for direct applications to water; use non-ionic surfactants 
approved for aquatic use per state.
At a typical rate of 0.006 lb ae per stem, 8 lb ae should treat approximately 1300 stems per 
acre.  

103613
Glyphosate, 

potassium salt
Soluble 

concentrate 524-343 Injection and frill Injection device or cut frills

Emerged weeds 
(plants that grow up 

out of the water)

0.0012 lb ae per 2 to 
3 inches of trunk 

DBH Non-crop Non-crop

This equates 
to 3,300 2-
inches of 
DBH per 

Acre 8.0 lb ae/A

Do not exceed 8.0 
lb ae/A in one year 
for all applications 

combined. 0 days

14 days for 
shellfish WA 
State (NPDES 

Permit No.  
WAG-993000) Postemergence Non-crop

50 ft from commercial shellfish beds 
(WA NPDES Permit No.  WAG-993000) None

POEA surfactant not allowed for direct applications to water; use non-ionic surfactants 
approved for aquatic use per state.
50 to 100% concentration of EP is used in a continuous frill or cuts around the trunk.

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

AQUATIC SITES and WETLANDS

Aquatic Sites including all bodies of 
fresh and brackish water that may 

be flowing, nonflowing or transient 
including lakes, rivers, streams, 

ponds, estuaries, rice levees, 
seeps, irrigation and drainage 
ditches, ditch banks, canals, 

reservoirs, wastewater treatment 
facilities, wetland sites, wildlife 

habitat restoration and 
management areas and similar 

sites.

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  



Joint Glyphosate Task Force - Residential Uses
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Note 1: 

Note 2: 

PC Code Chemical
Formulation 
Description

Representative EPA 
Reg # Use Site Application Method Application Equipment Crop Stage

Max Single 
Application Rate

(lb ae/A)
Max # of 
Apps / CC 

Max App 
Rate/CC (lb 

ae/A)
Max # of 

Apps /  Year

Max App 
Rate/ Year (lb 

ae/A)

Max Annual Rate 
for All Applications 

Combined (lb 
ae/A)

Minimum 
Retreatment 

Interval 1
Preharvest 

Interval Plantback Interval Application Timing

REI 
(Re-Entry 
Interval)

Buffer 
Restrictions

Geographic 
Restrictions Use Directions and Limitations

40.0 lb ae/A

103601
Glyphosate, IPA 

salt
Soluble 

concentrate 228-713

General Weed Control on 
Residential Sites 2 

Ground - directed spray 
and spot treatment

Hand-held trigger sprayer; 
Battery- operated trigger 
sprayer; Pump sprayers;  
Compressed air sprayers; 
Power sprayers; Sprinkler 

applicators; Wiper 
applicators Non-crop 40.0 lb ae/A Non-crop Non-crop 12 40.0 lb ae/A 40.0 lb ae/A 7 days Non-crop 0 days

Anytime weeds are 
actively growing.

Keep people and 
pets off treated 
areas until spray 

solution has 
dried. 0 feet None Apply on a spray-to-wet basis.  Spray when air is calm to prevent drift. 

103601
Glyphosate, IPA 

salt
Soluble 

concentrate 228-713

For Lawn Renovation and Lawn 
Replacement in Residential Sites

Ground - Broadcast Spray, 
Directed Spray and Spot 

Treatment

Compressed air sprayers; 
pump sprayers and small 

power sprayers Preplant 40.0 lb ae/A Non-crop Non-crop 2 40.0 lb ae/A 40.0 lb ae/A 7 days Non-crop 0 days Preplant

Keep people and 
pets off treated 
areas until spray 

solution has 
dried. 0 feet None Apply on a spray-to-wet basis.  Spray when air is calm to prevent drift. 

1 Minimum Retreatment Interval applies to re-application in the same spot in the field, not to a different spot in the field, especially for spot treatments using handheld application equipment and other non-broadcast applications.

RESIDENTIAL USES

2 Includes: along and on sidewalks, gravel/brick walkways, paths, curbs, paved areas (private roads and streets), driveways, parking areas, recreational areas including parks and sports facilities; fields and trails; along ornamental lawns and turfgrass; around or near 
ornamental/shade trees, fruit and nut trees, grapevines, shrubs, groundcovers, flower beds, mulched landscape beds; around or in fruit, vegetable and herb gardens; along fences, hedgerows, under fencelines; around rocks, signposts, light posts or fringe areas; around 
or along buildings/structures, foundations, patios, houses, mobile homes, vacant lots, urban areas, domestic outdoor premises, and other areas associated with household or home life; urban areas where total vegetation control is desired; wildlife areas; farmsteads 
where total vegetation control is desired (around farmstead building foundations, along fences, hedgerows, fencerows, under fencelines, around shelterbelts and other areas where nonselective weed control is desired).

Information appearing in red in shaded cells are not currently stated on glyphosate end-use product labels, but were added to this use matrix by the JGTF to provide all information needed by EPA to conduct the risk 
assessment on glyphosate.  The JGTF understands that these parameters, if accepted by EPA, will become part of the Glyphosate Master Label and that all glyphosate end-use product labels will be required to be amended 
to incorporate these parameters.

Glyphosate end-use product labels allow for a range of application rates at several application timings for use in or on a particular crop or non-crop site. The applicator is required to choose which application rates and 
timings work best for his use site and to ensure that the annual maximum application rate that is clearly stated on the label is not exceeded.  
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1. Executive Summary

1.1 Introduction

1.2 Exposure Assessment



1.3 Dose-Response Assessment

Daphnia magna

Sorghum bicolor
Cucumis 

sativus

1.4 Risk Characterization







2. Problem Formulation

2.1. Introduction

N

et al

N

Table 1.  Identification of Glyphosate and its Salts

Counter Cation PC Code CAS No. Acid Equivalence Ratio

N



i.e.,

et al.,

n

Appendix A

1   



Table 2. Physical and Chemical Properties of Glyphosate
Physical/Chemical Property Value

2.2. Mechanism of Action

N

2.3. Use Statistics



Table 3 Screening Level Estimates of Agricultural Uses of Glyphosate 
(Source: BEAD SLUA report April 1, 2014)





Figure 1. Map of Estimated Annual Agricultural Use of Glyphosate in 2011  



2.4. Application Methods and Rates



Table 4. Maximum Single Application Rates for Ground Applications of Glyphosate from the JGTF Use 
Matrix

Crop Group
Max Single 
App Rate
(lb a.e./A)

Max 
Apps

Min 
Interval
(days)

Max Annual 
App Rate 

Crop Cycle
(lb a.e./A)

Max
Combined 

Annual 
App Rate
(lb a.e./A)



Crop Group
Max Single 
App Rate
(lb a.e./A)

Max 
Apps

Min 
Interval
(days)

Max Annual 
App Rate 

Crop Cycle
(lb a.e./A)

Max
Combined 

Annual 
App Rate
(lb a.e./A)

Table 5. Maximum Single Application Rates for Aerial Applications of Glyphosate from the JGTF Use 
Matrix  

Crop Group
Max Single 
App Rate
(lb a.e./A)

Max 
Apps

Min 
Interval
(days)

Max Annual 
App Rate 
Crop Cycle
(lb a.e./A)

Max 
Combined 
Annual 
App Rate
(lb a.e./A)



Crop Group
Max Single 
App Rate
(lb a.e./A)

Max 
Apps

Min 
Interval
(days)

Max Annual 
App Rate 
Crop Cycle
(lb a.e./A)

Max 
Combined 
Annual 
App Rate
(lb a.e./A)



3. Exposure Assessment

3.1. Exposure Assessment Strategy   

i.e.

)

Figure 2: Exposure Pathways for Various Glyphosate Stressors and the Exposure Modeling Strategy

Terrestrial 
Applied

Runoff & Spray 

Terrestrial 
Applied

Spray Drift 

Directly Applied 
to Water

Exposure 
Route

GENEEC
AgDrift

Tier 1 Rice 
Paddy Model 

with Degradation 
and Sorption 

Model 
Used

Stressor Glyphosate • Glyphosate 
• Formulation   

with POEA  
• POEA

• Glyphosate 
• Formulation 

without 
POEA       



3.2 Environmental Fate Assessment



Table 6. Environmental Fate Data for Glyphosate

Study Value Major Degradates ,
Comments MRID #

Study Value MRID #

Soil KF 1/n KFoc



Study Value MRID #

et al
et al



et al et al

et al

3.3. Aquatic Exposure 

3.3.1. Terrestrial Applications



Table 7.  GENEEC Modeling Inputs for Glyphosate

PARAMETER Measured 
VALUES VALUE COMMENT SOURCE

Table 8. Maximum Application Rates for Terrestrial Uses of Glyphosate

Application Method Single Application Rate 
(lb a.e./A)

Number of 
Applications

Application 
Interval
(days)

Annual 
Application 

Rate
(lb a.e./A)



Table 9. Tier I GENEEC Estimated Environmental Concentrations of Glyphosate in Surface Water from 
Terrestrial Uses

Application Method
Spray Drift 

Buffer
(feet)

Single Application 
Rate (lb a.e./A)

EEC (ug/L)

Peak 21-day 
Average

60- day 
Average

3.3.1.1. Spray Drift Transport from Terrestrial Applications



Figure 3

Figure 4
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3.3.1.2. Glyphosate Formulated Products



et al

Table 10. Estimated Environmental Concentration (EEC) of Formulated Product and POEA from Spray 
Drift.

Application Method / 
Receiving water body

Spray Drift 
Fraction

Single Application of 
Formulated Product

(Qts/A)

Peak EEC of 
Formulated 

Product
(μg/L)1

Peak EEC 
of POEA
(μg/L)2
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Figure 5. The Concentration of POEA in an Adjacent Water Body (standard pond) Based on Spray Drift and 
the Volume of a Terrestrial Formulated Product Applied by Either Ground or Aerial Application.  
Percentage of POEA in formulation assumed to be 15%. 
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Figure 6.  The Concentration of POEA in an Adjacent Water Body (water depth equivalent to default rice 
paddy depth) Based on Spray Drift and the Volume of a Terrestrial Formulated Product Applied by Either 
Ground or Aerial Application.  Percentage of POEA in formulation assumed to be 15%.



3.3.2. Applications to Aquatic Environments

Table 11. Predicted Glyphosate Concentrations from Direct Applications into the Standard Pond and Rice 
Paddy

Application Rate
(lb a.e./A) Waterbody

Concentration (μg/L)1

Peak1 21 day Average 60 day Average

Table 12. Estimated Environmental Concentration (EEC) of Formulated Product from Application to 
Aquatic Environments

Application Method / 
Receiving waterbody

Single Application of Formulated 
Product (Qts/A)

Peak EEC of Formulated 
Product (μg/L)1



3.4. Surface Water Monitoring Data

Table 13. Summary of Surface Water Monitoring Data for Glyphosate and AMPA (Data extracted from 
USGS, CADPR on 1/4/2014).

Monitoring 
Program

Watershed 
Land Use Analyte N 

Detection 
Frequency 

(%) 

Maximum 
Concentration (μg/L)

Station ID State
Daily 

Peak

Arithmetic 
Annual 
Average

et al et al

et al



et al

3.5. Terrestrial Exposure 

i.e.,





Table 14.  Input Parameters for T-REX Modeling for the Scenarios
INPUT PARAMETERS CROP SOURCE

Single Application Rate
(lb a.e./A)

aerial
e.g

aerial

ground 

Foliar Half-life

Number of Applications:
rates (lb a.e./A) (Interval 
between Applications, 
days)

1



4. Dose-Response Assessment

4.1. Overview 



4.2 Assessment Endpoints

4.2.1. Aquatic Organisms

4.2.1.1. Fish and Aquatic-phase Amphibians

et al.
Gasterosteus aculeatus



Litoria moorei

Crinia insignifera

L. moorei

Rana clamitans

et al

i.e

Oncorhynchus keta



Leporinius obtusidens

et al

Table 15. Open Literature Glyphosate Toxicity Studies on Fish and Aquatic-phase Amphibians

et al

Leporinus 
obtusidens

et al

Pseudoacris triseriata

Bufo 
americanus



4.2.1.2. Aquatic Invertebrates 

Daphnia magna
Daphnia magna

Daphnia magna

Crassostrea gigas

Daphnia magna

Acartia tonsa

Ceriodaphnia dubia

et al
Lampsilis siliquiodea,



et al

Daphnia magna
et al

Daphnia magna

et al.,
Daphnia magna

et al

Ceriodaphnia dubia
Hyalella azteca

H. Azteca



C. dubia

Lumbriculus 
variegatus et al

et al

Table 16. Open Literature Glyphosate Toxicity Studies on Aquatic Invertebrates

Lampsilis siliquiodea)
et 

al.

Acartia tonsa

Crassostrea gigas
et 

al

Pomaeca lineatua

Biomphalaria 
alexandrina

et 
al



Daphnia magna et 
al

(Hyalella azteca)

Ceriodaphnia dubia

(Lumbriculus variegatus)
et al

4.2.1.3. Aquatic Plants 



Carex comosa

Pontederia cordata
Nymphea 

odorata

Lemna minor

et al

Myriophyllum aquaticum

et al

et al

Table 17. Open Literature Glyphosate Toxicity Studies on Aquatic Plants

et al

Lemna minor et 
al

Myriophyllum aquaticum
et al



4.2.1.4. Freshwater Field/Mesocosm Studies 

i.e.

,



Dytiscus
et. al

et. al

Rana pipiens R. clamitans in 
situ

Rana sylvatica Bufo americanus



et al.

et al

Hyla versicolor Rana clamitans

R. catesbeiana

i.e.

4.2.1.5. Summary of Aquatic Endpoints 

Table 18.  Aquatic Toxicity Profile for Glyphosate and/or Its Salts used in Risk Estimation

Assessment 
Endpoint Species

Toxicity Values

(mg a.e./L)*

Toxicity 
Category1

Citation 
MRID #

/Date
Comment

Lepomis 
macrochirus

Pimephales 
promelas

Litoria 
moorei

Rana pipiens



Assessment 
Endpoint Species

Toxicity Values

(mg a.e./L)*

Toxicity 
Category1

Citation 
MRID #

/Date
Comment

Chironomus 
plumosus

Chironomus 
plumosus

Cyprinodon 
variegatus

Cyprinodon 
variegatus

Crassostrea 
gigas

Acartia tonsa

Anabaena flos-
aquae

Lemna gibba

Daphnia magna
Daphnia magna



Table 19.  Aquatic Toxicity Profile for Glyphosate Formulations 
Assessment 
Endpoint

Species Toxicity Value (mg 
formulation/L)

Toxicity 
Category1

Citation 
MRID # /Date

Comment

Oncorhynch
us mykiss

Pseudacris 
crucifer

Crinia 
insignifera

Daphnia 
magna

Cyprinodon 
variegatus

Americamys
is bahia



Assessment 
Endpoint

Species Toxicity Value (mg 
formulation/L)

Toxicity 
Category1

Citation 
MRID # /Date

Comment

Crassostrea 
gigas

Navicula 
pelliculosa

Lemna 
minor

Lemna 
gibba

Table 20.  Freshwater Fish, Aquatic-phase amphibian, and Invertebrate Acute Toxicity for Surfactants Used 
with Glyphosate Formulations

Chemical Species % a.i.1 LC/EC50 (mg/L) Toxicity 
Category2 

MRID #/Year;
Comment

Pimephales 
promelas

Oncorhynchus 
mykiss

Lepomis 
macrochirus



Ictalurus 
punctatus

Brachydanio 
rerio

Rana clamitans

Daphnia 
magna

Chironomus 
plumosus

et al

Rana pipiens et al.

Lampsilis siliquiodea
Daphnia magna et al.

et al.

et al.
Ceriodaphnia dubia

Thamnocephalus platyurus

et 
al



et al

Table 21.  Freshwater Acute Toxicity for Aminomethylphosphonic Acid (AMPA) Degradate of Glyphosate
Chemical Species % a.i.1 96-hour

LC50 / EC50 (mg/L)
Toxicity 

Category2 
MRID #/Year

Oncorhynchus 
mykiss

Daphnia magna

4.2.2. Terrestrial Organisms 

4.2.2.1. Birds and Terrestrial-phase Amphibians



et al
Taricha granulosa

et al

et al

Table 22.  Open Literature Studies for Glyphosate for Birds and Terrestrial-phase Amphibians

Taricha granulosa
et al

et al

(Gallus gallus 
domesticus

et al

4.2.2.2. Mammals 



Table 23.  Open Literature Studies for Glyphosate on Mammals

Peromyscus 
maniculatus

et al

et al

et al



4.2.2.3. Terrestrial Invertebrates 

i.e.

i.e.

Table 24.  Open Literature Studies for Glyphosate for Terrestrial Invertebrates

Eisenia 
fetida andrei et al



Trichogramma 
pretiosum et al

4.2.2.4. Terrestrial Plants 

Sorghum 
bicolor

Cucumis sativus



Table 25.  A Comparison of Glyphosate Toxicity Values from Vegetative Vigor Studies

Test Compound
(MRID)

Monocot Dicot
IC25

(lb a.e./A)
NOAEC

(lb a.e./A)
IC25

(lb a.e./A)
NOAEC

(lb a.e./A)
Corn Cucumber

et al

et al
et al

Bellis perennis

Triticum aestivum

et al.

Table 26.  Open Literature Studies for Glyphosate for Terrestrial Plants

Bellis perennis et al

Bellis perennis et al



Brassica oleracea et al

Pisum sativum et al

Solanum Tuberosum L

Triticum aestivum 

4.2.2.5. Summary of Terrestrial Endpoints 

Table 27. Terrestrial Toxicity Profile for Glyphosate and/or Its Salts
Endpoint Species Toxicity Value Toxicity 

Category1
Citation

MRID#/Date Comment

Colinus 
virginianus

>

Colinus 
virginianus

>

Anas 
platyrhynchos

Colinus 
virginianus



Endpoint Species Toxicity Value Toxicity 
Category1

Citation
MRID#/Date Comment

rattus 
norvegicus

rattus 
norvegicus

Apis 
mellifera

>
μ

:



.

Table 28.  Terrestrial Toxicity Profile for Glyphosate Formulations 
Endpoint Species Toxicity Value Toxicity 

Category1
Citation

MRID#/Date
Comment

Colinus 
virginianus

rattus 
norvegicus

).

Table 29.  Avian Acute Toxicity for Aminomethylphosphonic Acid (AMPA) Degradate of 
Glyphosate

Chemical Species % a.i.1 LD50/ LC50

NOAEL/
NOAEC (mg a.e./kg bw 

or ppm a.e.)1 

Toxicity 
Category2 

MRID #/Year

Colinus 
virginianus

Colinus 
virginianus

Anas 
platyrhynchos

4.3. Adverse Ecological Incidents



4.3.1 Animal Incidents

Terrestrial 



Aquatic 

4.3.2 Plant Incidents



5. Risk Characterization

5.1. Risk Hypothesis  

When used in accordance with current labels for terrestrial and aquatic use patterns, 
glyphosate can move off-site via runoff (both dissolved phase and with eroded sediment) 
and spray-drift and expose non-target organisms. Polyoxyethylene tallow amine (POEA), 
a surfactant in some glyphosate formulations, can also move off-site via spray drift and 
runoff. Application to foliar surfaces and soil may also result in exposure to non-target 
organisms. Monitoring data indicate detections of glyphosate in surface waters and near 
field sites from use areas presumably due to current uses. These potential exposure 
pathways may result in adverse effects on the survival, growth, and/or reproduction of 
non-target terrestrial and aquatic organisms.  

5.2 Risk Estimation Overview

i.e.



5.2.1 Aquatic Organisms 

5.2.1.1 Terrestrial Uses

5.2.1.1.1 Exposure from Runoff and Spray Drift Concurrently

Table 30.  Acute and Chronic RQs for Aquatic Organisms for Technical Glyphosate and its Salts



5.2.1.1.2 Exposure from Spray Drift

Technical Glyphosate

Table 31.  Acute RQs for Aquatic Organisms for Glyphosate Formulations (using Spray Drift EECs and 
Toxicity Data Adjusted to Acid Equivalents)

Glyphosate Formulations

   



Table 32.  Acute RQs for Aquatic Organisms for Glyphosate Formulations Assumed to Contain POEA (using 
Spray Drift EECs and Toxicity Data Adjusted to Acid Equivalents)

0.06

0.07 

0.07

   



Table 33.  Acute RQs for Aquatic Organisms for Glyphosate Formulations Assumed to Not Contain POEA 
(using Spray Drift EECs and Toxicity Data Adjusted to Acid Equivalents)

POEA Only



Table 34.  Acute RQs for Aquatic Organisms for POEA (using Spray Drift EECs and Toxicity Data Based on 
mg POEA/L)

0.34 0.50
0.05

0.34 0.50
0.05

5.2.1.2 Exposure from Application to Aquatic Environments

5.2.1.2.1 Technical Glyphosate 



Table 35.  Acute and Chronic RQs for Aquatic Organisms for Technical Glyphosate and its Salts from 
Application to Aquatic Environments

5.2.1.2.2 Formulations assumed to not contain POEA  



Table 36.  Acute and Chronic RQs for Aquatic Organisms for Formulations Assumed to Not Contain POEA 
from Application to Aquatic Environments (Toxicity Data Adjusted to Acid Equivalents)

1.9 / 2.6 



Table 37. Acute Avian RQs for Glyphosate Formulation

Dose-based RQs         

(Dose-based EEC/adjusted LD50) 

Avian Acute RQs
Size Class (grams)

1.1 lb formulation/A 5.5 lb formulation/A

20 100 1000 20 100 1000

Short Grass 0.25 0.11 1.26 0.57 0.18
Tall Grass 0.12 0.58 0.26
Broadleaf plants 0.14 0.71 0.32 0.10
Fruits/pods
Arthropods 0.10 0.50 0.22
Seeds

5.2.2.2 Mammals

Table 38.  Acute Dose-based RQs for Acute Toxicity tests with Formulations with Definitive LD50 values



Table 39.  Chronic Mammalian Dose-Based RQs for Foliar Application of Glyphosate
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15 g Mammal

Short Grass 1.02 1.03 1.11 1.21 1.60 2.04 10.2

Tall Grass 4.68

Broadleaf plants 1.15 5.74

Fruits/pods
Arthropods 4.00

Seeds
35 g Mammal

Short Grass 1.04 1.36 1.74 8.72

Tall Grass 4.00

Broadleaf plants 4.90

Fruits/pods
Arthropods 3.41

Seeds
1000 g Mammal



Short Grass 4.67

Tall Grass 2.14

Broadleaf plants 2.63

Fruits/pods
Arthropods 1.83

Seeds

5.2.2.3 Terrestrial Invertebrates  

5.2.2.4 Terrestrial Plants

Table 40. Ratio of Spray Drift Loading to Terrestrial Plant Vegetative Vigor Toxicity Endpoints  

No. of 
application 

and app. rate
(lb a.e/.A)

Dicot (VV)a Monocot (VV)b

Spray Method
Initial 

Deposition 
Fraction 

(lb a.e./A)

IC25 NOAEC IC25 NOAEC

Ratio of the loading at the edge of field to non-listed (IC25) or listed (NOAEC/IC05) toxicity value

Cucumis sativus

Sorghum bicolor



5.3 Risk Description

5.3.1. Aquatic Organisms

5.3.1.1 Technical Glyphosate 

technical glyphosate



Acartia tonsa Daphnia 
magna

Daphnia magna et al

5.3.1.2 Glyphosate Formulations

1) Terrestrial Applications





Table 41. Acute RQs for Aquatic Organisms for Glyphosate Formulations (using Spray Drift EECs and 
Toxicity Data Based on mg Formulation/L)

0.26 0.5 0.09 0.15 0.33 2.1 /3.0
0.12 0.24 0.07 0.16 1.01 /1.5
0.08 0.16 0.05 0.11 /1.0

0.05

0.26 0.5 0.09 0.15 0.33 2.1 /3.0
0.12 0.24 0.07 0.16 1.01 /1.5
0.09 0.16 0.05 0.11 / 1.0

0.05

et al

Leporinius 
obtusidens

et al.



et al

Daphnia magna et al

Lemna minor

Hyalella azteca

Hyalella



Lumbriculus variegatus

2) Aquatic Applications 

,



Table 42.  Acute RQs for Aquatic Organisms for Glyphosate Formulations (Using Direct Application EECs 
and Toxicity Data Based on mg Formulation/L)

1.0 / 1.4
2.4 / 3.4

0.05 10.5 / 15

  5.3.1.3 POEA



Table 43.  The Percentage of POEA in Terrestrial Formulations to Exceed the Non-listed and Listed LOC for 
animals.

non-listed

listed 

non-listed

listed 

5.3.1.4 Characterization for Non-Standard Adjacent Waterbodies



Table 44.  Comparisons of Shallow Waterbody EECs to Toxicity Data for Aquatic Organisms for 
Glyphosate Formulations (using Spray Drift EECs and Toxicity Data Based on mg Formulation/L)

0.26 0.5 0.09 0.16 0.34 2.1 / 3.1
0.12 0.24 0.07 0.16 1.01 /1.5
0.08 0.16 0.05 0.11 /1.0

0.05

0.26 0.5 0.09 0.16 0.34 2.1 / 3.1    
0.12 0.24 0.07 0.16 1.01 /1.5
0.09 0.16 0.05 0.11 / 1.0

0.05



Table 45.  Comparisons of Shallow Waterbody EECs to Toxicity Data for Aquatic Organisms for POEA in 
Glyphosate Formulations (using Spray Drift EECs and Toxicity Data Based on mg POEA/L)

0.34 0.5
0.05

0.34 0.5
0.05

Acartia tonsa



5.3.2. Terrestrial Organisms

5.3.2.1. Birds (surrogates for terrestrial-phase amphibians)

Acute Exposure 



Chronic exposure 

et al



Figure 7. Terrestrial Residues (upper bound estimates) vs Chronic Avian NOAEC/LOAECs (as dietary
concentrations) for a single application rate of 8 lb a.i./A.



Figure 8. Terrestrial Residues (upper bound estimates) vs Chronic Avian NOAEC/LOAECs  (as dietary 
concentrations) for an application rate of 1.55 lb a.e./A (2 apps of 1.55 and 1 application at 0.65 lb a.e./A)



Figure 9. Chronic Avian RQs for Glyphosate (except for the spot treatment use)

5.3.2.2 Terrestrial-phase Amphibians

et al

0.00
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5.3.2.3. Mammals

Acute exposure

Chronic exposure 





5.3.2.4. Terrestrial Invertebrates

μ

i.e.



Table 46. Distances Off-Site of Application to Terrestrial Invertebrate Endpoint.

Application rate (lb a.e./A) Application method Distance from edge of field to endpoint 
(1.1 lb/A) in feet

5.3.2.5 Terrestrial Plants

e.g.



Table 47. Spray Drift (Terrestrial) Assessment for Terrestrial Plant Species
No. of application and app. rate

(lb a.e/.A)
Dicot (VV)a Monocot (VV)b

Spray Method
IC25 NOAEC IC25 NOAEC

distance from edge of field to reach non-listed (IC25) or listed (NOAEC/IC05) toxicity value

Cucumis sativus

Sorghum bicolor

Table 48. Distance (feet) from the edge of field where the RQ falls below the risk to terrestrial plant LOC for 
vegetative vigor endpoints for aerial application of 8 lb a.e./A, based on AgDrift EECs.

Vegetative Vigor*
Monocots Dicots

Species Non-listed Listed Species Non-listed Listed



et al

et al.

5.3.3 Effects on the Terrestrial Plant, Common Milkweed, and the Impact to the 
Monarch Butterfly

Asclepias syriaca L
Danaus plexippus

et al



et al

Table 49. Spray Drift (Terrestrial) Assessment for Terrestrial Plant Species
No. of application and 

app. rate
(lb a.e/.A)

Species
Spray MethodMost Sensitive Dicot (VV)a IC25

(0.074 lb a.e./A)
Common milkweed IC25

(0.126 lb a.e./A)
distance from edge of field to reach non-listed (EC25) toxicity value

Cucumis sativus

6.  Endocrine Disruptor Screening Program



.

7. Federally Threatened and Endangered (Listed) Species Concerns



8. Assumptions and Limitations



i.e.



i.e.

e.g. Daphnia magna

9. References

Ecotoxicology
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Appendix A 

Structures of Glyphosate and AMPA

Glyphosate Acid 

Diammonium salt glyphosate 

N-methylmethanamine glyphosate



Isopropyl ammonium glyphosate 

Monoammonium salt glyphosate

Potassium salt glyphosate 

AMPA-Degradation Product



Appendix B

GEENEC OUTPUT

RUN No.   1 FOR glyphosate       ON   3.75airnob    * INPUT VALUES * 
--------------------------------------------------------------------
RATE (#/AC)   No.APPS &   SOIL  SOLUBIL   APPL TYPE  NO-SPRAY INCORP

    ONE(MULT)    INTERVAL     Kd   (PPM )    (%DRIFT)   ZONE(FT)  (IN)
--------------------------------------------------------------------
3.750(  6.922)   2   7     157.012000.0   AERL_B( 13.0)   0.0   0.0

FIELD AND STANDARD POND HALFLIFE VALUES (DAYS) 
--------------------------------------------------------------------
METABOLIC  DAYS UNTIL  HYDROLYSIS   PHOTOLYSIS   METABOLIC  COMBINED

    (FIELD)   RAIN/RUNOFF   (POND)     (POND-EFF)    (POND)     (POND) 
--------------------------------------------------------------------

     29.00        2           0.00    0.00-    0.00  381.00     381.00

GENERIC EECs (IN MICROGRAMS/LITER (PPB))     Version 2.0 Aug 1, 2001
--------------------------------------------------------------------

       PEAK      MAX 4 DAY     MAX 21 DAY    MAX 60 DAY    MAX 90 DAY
       GEEC      AVG GEEC       AVG GEEC      AVG GEEC      AVG GEEC

--------------------------------------------------------------------
       53.26       51.36         40.27         25.23         19.07

RUN No.   2 FOR glyphosate       ON   8airnobuf     * INPUT VALUES * 
--------------------------------------------------------------------
RATE (#/AC)   No.APPS &   SOIL  SOLUBIL   APPL TYPE  NO-SPRAY INCORP

    ONE(MULT)    INTERVAL     Kd   (PPM )    (%DRIFT)   ZONE(FT)  (IN)
--------------------------------------------------------------------
8.000(  8.000)   1   1     157.012000.0   AERL_B( 13.0)   0.0   0.0

FIELD AND STANDARD POND HALFLIFE VALUES (DAYS) 
--------------------------------------------------------------------
METABOLIC  DAYS UNTIL  HYDROLYSIS   PHOTOLYSIS   METABOLIC  COMBINED

    (FIELD)   RAIN/RUNOFF   (POND)     (POND-EFF)    (POND)     (POND) 
--------------------------------------------------------------------

     29.00        2          N/A      0.00-    0.00   381.00    381.00

GENERIC EECs (IN MICROGRAMS/LITER (PPB))     Version 2.0 Aug 1, 2001
--------------------------------------------------------------------

       PEAK      MAX 4 DAY     MAX 21 DAY    MAX 60 DAY    MAX 90 DAY
       GEEC      AVG GEEC       AVG GEEC      AVG GEEC      AVG GEEC

--------------------------------------------------------------------
       59.63       57.48         45.06         28.22         21.32



RUN No.   3 FOR glyphosate       ON   3.75airbuf    * INPUT VALUES * 
--------------------------------------------------------------------
RATE (#/AC)   No.APPS &   SOIL  SOLUBIL   APPL TYPE NO-SPRAY INCORP

    ONE(MULT)    INTERVAL     Kd   (PPM )    (%DRIFT)   ZONE(FT)  (IN)
--------------------------------------------------------------------
3.750(  6.922)   2   7     157.012000.0   AERL_B(  1.5) 500.0   0.0

FIELD AND STANDARD POND HALFLIFE VALUES (DAYS) 
--------------------------------------------------------------------
METABOLIC  DAYS UNTIL  HYDROLYSIS   PHOTOLYSIS   METABOLIC  COMBINED

    (FIELD)   RAIN/RUNOFF   (POND)     (POND-EFF)    (POND)     (POND) 
--------------------------------------------------------------------

     29.00        2          N/A      0.00-    0.00   381.00    381.00

GENERIC EECs (IN MICROGRAMS/LITER (PPB))     Version 2.0 Aug 1, 2001
--------------------------------------------------------------------

       PEAK      MAX 4 DAY     MAX 21 DAY    MAX 60 DAY    MAX 90 DAY
       GEEC      AVG GEEC       AVG GEEC      AVG GEEC      AVG GEEC

--------------------------------------------------------------------
       33.39       31.94         24.95         15.54         11.67

RUN No.   4 FOR glyphosate       ON   8airbuf500    * INPUT VALUES * 
--------------------------------------------------------------------
RATE (#/AC) No.APPS &   SOIL  SOLUBIL   APPL TYPE  NO-SPRAY INCORP

    ONE(MULT)    INTERVAL     Kd   (PPM )    (%DRIFT)   ZONE(FT)  (IN)
--------------------------------------------------------------------
8.000(  8.000)   1   1     157.012000.0   AERL_B(  1.5) 500.0   0.0

FIELD AND STANDARD POND HALFLIFE VALUES (DAYS) 
--------------------------------------------------------------------
METABOLIC  DAYS UNTIL  HYDROLYSIS   PHOTOLYSIS   METABOLIC  COMBINED

    (FIELD)   RAIN/RUNOFF   (POND)     (POND-EFF)    (POND)     (POND) 
--------------------------------------------------------------------

     29.00        2          N/A      0.00-    0.00   381.00    381.00

GENERIC EECs (IN MICROGRAMS/LITER (PPB))     Version 2.0 Aug 1, 2001
--------------------------------------------------------------------

       PEAK      MAX 4 DAY     MAX 21 DAY    MAX 60 DAY    MAX 90 DAY
       GEEC      AVG GEEC       AVG GEEC      AVG GEEC      AVG GEEC

--------------------------------------------------------------------
       38.37       36.69         28.66         17.85         13.40

RUN No.   5 FOR glyphosate       ON   8grdnobuff    * INPUT VALUES * 
--------------------------------------------------------------------
RATE (#/AC)   No.APPS &   SOIL  SOLUBIL   APPL TYPE  NO-SPRAY INCORP

    ONE(MULT)    INTERVAL     Kd   (PPM )    (%DRIFT)   ZONE(FT)  (IN)
--------------------------------------------------------------------



8.000(  8.000)   1   1     157.012000.0   GRHIFI(  6.6)   0.0   0.0

FIELD AND STANDARD POND HALFLIFE VALUES (DAYS) 
--------------------------------------------------------------------
METABOLIC  DAYS UNTIL  HYDROLYSIS   PHOTOLYSIS   METABOLIC  COMBINED

    (FIELD)   RAIN/RUNOFF   (POND)     (POND-EFF)    (POND)     (POND) 
--------------------------------------------------------------------

     29.00        2          N/A      0.00-    0.00   381.00    381.00

GENERIC EECs (IN MICROGRAMS/LITER (PPB))     Version 2.0 Aug 1, 2001
--------------------------------------------------------------------

       PEAK      MAX 4 DAY     MAX 21 DAY    MAX 60 DAY    MAX 90 DAY
       GEEC      AVG GEEC       AVG GEEC      AVG GEEC      AVG GEEC

--------------------------------------------------------------------
       49.28       47.32         37.04         23.13         17.43

RUN No.   6 FOR glyphosate       ON   40grdnobuf    * INPUT VALUES * 
--------------------------------------------------------------------
RATE (#/AC)   No.APPS &   SOIL  SOLUBIL   APPL TYPE  NO-SPRAY INCORP

    ONE(MULT)    INTERVAL     Kd   (PPM )    (%DRIFT)   ZONE(FT)  (IN)
--------------------------------------------------------------------

40.000( 40.000)   1   1     157.012000.0   GRHIFI(  6.6)   0.0   0.0

FIELD AND STANDARD POND HALFLIFE VALUES (DAYS) 
--------------------------------------------------------------------
METABOLIC  DAYS UNTIL  HYDROLYSIS   PHOTOLYSIS   METABOLIC  COMBINED

    (FIELD)   RAIN/RUNOFF   (POND)     (POND-EFF)    (POND)     (POND) 
--------------------------------------------------------------------

     29.00        2          N/A      0.00-    0.00   381.00    381.00

GENERIC EECs (IN MICROGRAMS/LITER (PPB))     Version 2.0 Aug 1, 2001
--------------------------------------------------------------------

       PEAK      MAX 4 DAY     MAX 21 DAY    MAX 60 DAY    MAX 90 DAY
       GEEC      AVG GEEC       AVG GEEC      AVG GEEC      AVG GEEC

--------------------------------------------------------------------
      246.39      236.61        185.19        115.67         87.13



Appendix C 

Acute and Chronic RQs are based on the Uppe
Kenaga Residues.

Chemical Name: The maximum single day residue estimation is
      Use both the acute and reproduction RQs.

      Formulation
Application Rate 0 lbs a.i./acre RQs reported as "0.00" in the RQ tables be

Half-life 12 days <0.01 in your assessment.  This is due to ro
Application Interval 0 days figure issues in Excel.
Maximum # Apps./Year 0

Length of Simulation 1 year
Variable application rates? yes

Bobwhite quail LD50 (mg/kg-bw) 3196.00

Bobwhite quail LC50 (mg/kg-diet) 4971.00
Bobwhite quail NOAEL(mg/kg-bw) 0.00

Bobwhite quail NOAEC (mg/kg-diet) 830.00

4800.00
0.00

500.00
10000.00

Kenaga
Values

Short Grass 1500.68
Tall Grass 687.81
Broadleaf plants 844.13
Fruits/pods/seeds 93.79
Arthropods 587.77

Avian Results
Avian Body   Ingestion (Fdry) Ingestion (Fwet) % body wgt FI
Class Weight (g) (g bw/day) (g/day) consumed (kg-diet/day)
Small 20 5 23 114 2.28E-02

Mid 100 13 65 65 6.49E-02
Large 1000 58 291 29 2.91E-01

20 5 5 25 5.06E-03
Granivores 100 13 14 14 1.44E-02

1000 58 65 6 6.46E-02

Avian Body   Adjusted LD50
Weight (g) (mg/kg-bw)

20 2302.49
100 2931.19

1000 4140.41

small mid large
20 100 1000

Short Grass 1709.12 974.61 436.35
Tall Grass 783.35 446.70 199.99
Broadleaf plants 961.38 548.22 245.45
Fruits/pods 106.82 60.91 27.27
Arthropods 669.41 381.72 170.90
Seeds 23.74 13.54 6.06

Dose-based EECs   
(mg/kg-bw) 

Avian Classes and Body Weights (grams)

 Upper Bound Kenaga Residues For RQ Calculation

Dietary-based EECs  (ppm)

NOAEL (mg/kg-bw)
NOAEC (mg/kg-diet)

Mammals
LD50 (mg/kg-bw)

LC50 (mg/kg-diet)

glyphosate

nuts, pome, citrus, misc)-ground max combi
0

Avian

Endpoints



20 100 1000
Short Grass 0.74 0.33 0.11
Tall Grass 0.34 0.15 0.05
Broadleaf plants 0.42 0.19 0.06
Fruits/pods 0.05 0.02 0.01
Arthropods 0.29 0.13 0.04
Seeds 0.01 0.00 0.00

Dietary-based RQs  
(Dietary-based EEC/LC50 or

Acute Chronic
Short Grass 0.30 1.81
Tall Grass 0.14 0.83
Broadleaf plants 0.17 1.02
Fruits/pods/seeds 0.02 0.11
Arthropods 0.12 0.71

Note:  To provide risk management with the maximum possible information,
it is recommended that both the dose-based and concentration-based 
RQs be calculated when data are available

glyphosate tree crops (nuts, pome, citrus, misc)-ground max combined Upper bound Kenaga Residues

Mammalian Results

Mammalian Body   Ingestion (Fdry) Ingestion  (Fwet) % body wgt FI
Class Weight (g bwt/day) (g/day) consumed (kg-diet/day)

15 3 14 95 1.43E-02
Herbivores/ 35 5 23 66 2.31E-02
insectivores 1000 31 153 15 1.53E-01

15 3 3 21 3.18E-03
Grainvores 35 5 5 15 5.13E-03

1000 31 34 3 3.40E-02

Mammalian Body   Adjusted Adjusted
Class Weight LD50 NOAEL

15 10549.59 1098.92
Herbivores/ 35 8535.74 889.14
insectivores 1000 3691.97 384.58

15 10549.59 1098.92
Granivores 35 8535.74 889.14

1000 3691.97 384.58

15 35 1000
Short Grass 1430.78 988.86 229.27
Tall Grass 655.77 453.23 105.08
Broadleaf plants 804.81 556.23 128.96
Fruits/pods 89.42 61.80 14.33
Arthropods 560.39 387.30 89.80
Seeds 19.87 13.73 3.18

15 grams 35 grams 1000 grams
Acute Chronic Acute   Chronic Acute   Chronic

Short Grass 0.14 1.30 0.12 1.11 0.06 0.60
Tall Grass 0.06 0.60 0.05 0.51 0.03 0.27
Broadleaf plants 0.08 0.73 0.07 0.63 0.03 0.34
Fruits/pods 0.01 0.08 0.01 0.07 0.00 0.04
Arthropods 0.05 0.51 0.05 0.44 0.02 0.23
Seeds 0.00 0.02 0.00 0.02 0.00 0.01

Acute Chronic
Short Grass #DIV/0! 0.15
Tall Grass #DIV/0! 0.07
Broadleaf plants #DIV/0! 0.08
Fruits/pods/seeds #DIV/0! 0.01
Arthropods #DIV/0! 0.06

Note:  To provide risk management with the maximum possible information,
it is recommended that both the dose-based and concentration-based 
RQs be calculated when data are available

Dietary-based RQs  
(Dietary-based EEC/LC50 or 
NOAEC)

Mammal RQs

Medium mammal Large mammalDose-based RQs        
(Dose-based EEC/LD50 or 

Small mammal

Dose-Based EECs 
(mg/kg-bw)

(grams)
Mammalian Classes and Body weight

Dose-based RQs         
(Dose-based EEC/adjusted LD50)

RQs

Avian Acute RQs
Size Class (grams)



Appendix D 

Table D-1.  Freshwater Fish Acute Toxicity for Technical Glyphosate and Its Salts

Species % Active 
Ingredient

* 

96-hour
LC50

NOAEC 
(mg a.e./L)*/

Slope

Toxicity 
Category2 MRID #/Year Study 

Classification

Lepomis 
macrochirus

Oncorhynchus 
mykiss

Oncorhynchus 
mykiss

Lepomis 
macrochirus

Pimephales 
promelas

Ictalurus 
punctatus

Oncorhynchus 
mykiss

Lepomis 
macrochirus



Table D-2.  Freshwater Fish Acute Toxicity for Glyphosate Formulations

Chemical Species
%
a.i.
* 

96-hour
LC50/ 

NOAEC (mg 
a.e.*/L)/ 

Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Oncorhynchus 
mykiss

Oncorhynchus 
mykiss

Pimephales 
promelas

Lepomis 
macrochirus

Oncorhynchus 
mykiss

Lepomis 
macrochirus

Lepomis 
macrochirus

Oncorhynchus 
mykiss

Oncorhynchus 
mykiss

Pimephales 
promelas

Lepomis 
macrochirus

Oncorhynchus 
mykiss



Table D-2.  Freshwater Fish Acute Toxicity for Glyphosate Formulations

Chemical Species
%
a.i.
* 

96-hour
LC50/ 

NOAEC (mg 
a.e.*/L)/ 

Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Oncorhynchus 
mykiss

Lepomis 
macrochirus

Lepomis 
macrochirus

Ictalurus 
punctatus

(Salmo 
gairdneri

Oncorhynchus 
tschawytscha

Oncorhynchus 
kisutch

Oncorhynchus 
mykiss

Ictalurus 
punctatus

Lepomis 
macrochirus

Lepomis 
macrochirus

Oncorhynchus 
mykiss



Table D-2.  Freshwater Fish Acute Toxicity for Glyphosate Formulations

Chemical Species
%
a.i.
* 

96-hour
LC50/ 

NOAEC (mg 
a.e.*/L)/ 

Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Oncorhynchus 
mykiss

Lepomis 
macrochirus

Pimephales 
promelas

Oncorhynchus 
mykiss

(Salmo 
gairdneri

Oncorhynchus 
tschawytscha

(Salmo 
gairdneri

Oncorhynchus 
kisutch

Oncorhynchus 
tschawytscha

Oncorhynchus 
mykiss

Lepomis 
macrochirus



Table D-2.  Freshwater Fish Acute Toxicity for Glyphosate Formulations

Chemical Species
%
a.i.
* 

96-hour
LC50/ 

NOAEC (mg 
a.e.*/L)/ 

Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Oncorhynchus 
mykiss

(Salmo 
gairdneri

Oncorhynchus 
mykiss

Lepomis 
macrochirus

Oncorhynchus 
mykiss

Oncorhynchus 
mykiss

Oncorhynchus 
mykiss

Oncorhynchus 
mykiss

Oncorhynchus 
mykiss



Table D-3.  Freshwater Fish Acute Toxicity for Surfactants Used with Glyphosate Formulations

Chemical Species %
a.i.1

LC/EC50

(mg/L)
Toxicity 
Category2 

MRID #/Year;
comment

Study 
Classification

Pimephales 
promelas

Oncorhynchus 
mykiss

Lepomis 
macrochirus

Ictalurus 
punctatus

Brachydanio 
rerio

Table D-4.  Freshwater Fish Acute Toxicity for Aminomethyl Phosphonic Acid (AMPA) Degradate of 
Glyphosate 

Chemical Species %
a.i.1

96-hour
LC50/NOAEC 
(mg/L)/Slope

Toxicity 
Category2 

MRID #/Year Study 
Classification



Table D-5.  Estuarine/marine Fish Acute Toxicity for Technical Glyphosate and Its Salts

Species % Active 
Ingredient*

96-hour
LC50

NOAEC 
(mg a.e./L)*/
Slope

Toxicity 
Category2 

MRID #/Year Study 
Classification

Cyprinodon 
variegatus

Table D-6.  Estuarine/marine Fish Acute Toxicity for Glyphosate Formulations

Chemical Species % Active 
Ingredient*

96-hour
LC50

NOAEC
(mg a.e./L)*/

Slope1 

Toxicity 
Category2 MRID #/ Year Study 

Classification

Cyprinodon 
variegatus

Cyprinodon 
variegatus



Table D-7.  Aquatic-Phase Amphibian Acute Toxicity for Technical Glyphosate and Its Salts

Species % Active 
Ingredient*

96-hour
LC50

NOAEC
(mg a.e./L)*/

Slope

Toxicity 
Category2 MRID #/Year Study 

Classification

Litoria moorei

Crinia insignifera

Rana 
clamitans

Table D-8.  Aquatic-Phase Amphibian Acute Toxicity for Glyphosate Formulations

Chemical Species %
a.i.*

96-hour
LC50/ 

NOAEC (mg 
a.e.*/L)/

Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Xenopus 
laevis

Xenopus 
laevis

Rana 
clamitans



Table D-8.  Aquatic-Phase Amphibian Acute Toxicity for Glyphosate Formulations

Chemical Species %
a.i.*

96-hour
LC50/ 

NOAEC (mg 
a.e.*/L)/

Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Rana 
clamitans

Rana 
pipiens

Bufo 
americanus

Rana 
sylvatica

Litoria 
moorei

Rana 
pipiens

Rana 
clamitans



Table D-8.  Aquatic-Phase Amphibian Acute Toxicity for Glyphosate Formulations

Chemical Species %
a.i.*

96-hour
LC50/ 

NOAEC (mg 
a.e.*/L)/

Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Bufo 
americanus

Rana 
sylvatica

Rana 
clamitans

Rana 
clamitans

Rana 
clamitans

Crinia 
insignifera

Crinia 
insignifera



Table D-8.  Aquatic-Phase Amphibian Acute Toxicity for Glyphosate Formulations

Chemical Species %
a.i.*

96-hour
LC50/ 

NOAEC (mg 
a.e.*/L)/

Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Ranidella 
signifera

Ranidella 
signifera

Ranidella 
signifera

Ranidella 
signifera



Table D-9.  Aquatic-Phase Amphibian Acute Toxicity for POEA Surfactant Used with 
Glyphosate Formulations

Chemical Species %
a.i.1

96-hour
LC50/NOAEC 
(mg/L)/Slope

Toxicity 
Category2 MRID #/Year Study 

Classification

Rana 
clamitans

Table D-10.  Freshwater Fish Chronic Toxicity for Technical Glyphosate and Its Salts

Species % Active 
Ingredient

NOAEC/LOAEC (mg acid 
equivalent/L) MRID #/Year Study 

Classification

Pimephales 
promelas

Table D-11.  Aquatic Phase Amphibian Chronic Toxicity for Technical Glyphosate IPA Salt and 
IPA Salt Formulations

Species % Active 
Ingredient

NOAEC/LOAEC (mg acid 
equivalent/L) MRID #/Year Study 

Classification

Rana 
pipiens

:

Rana 
pipiens

: <

Table D-12.   Aquatic-Phase Amphibian Chronic Toxicity for POEA Surfactant Used with 
Glyphosate Formulations

Chemical Species %
a.i.1

NOAEC/
LOAEC (mg a.i./L)

MRID #/Year Study 
Classification

Rana pipiens



Open Literature Data for Fish and Amphibians (including some submitted studies)

Table D-13.  Fish Effects From Submitted and Open Literature Studies

Species Chemical NOAEC LOAEC:Effects

MRID/
ECOTO

X
Reference 

No.

O. 
niloticus

O. 
niloticus

pseudorasobora 
parva

O. mykiss

O. mykiss



Table D-13.  Fish Effects From Submitted and Open Literature Studies

Species Chemical NOAEC LOAEC:Effects

MRID/
ECOTO

X
Reference 

No.

Clarius 
gariepinus

O. mykiss

T. rendalli

(O. mykiss)

(O. mykiss)

(O. mykiss)

Oreochromis 
niloticus

Cyprinus 
carpio

Leporinus 
obtusidens

et 
al



Table D-13.  Fish Effects From Submitted and Open Literature Studies

Species Chemical NOAEC LOAEC:Effects

MRID/
ECOTO

X
Reference 

No.

et al

Table D-14.  Aquatic Amphibian Sublethal Effects From Submitted and Open Literature Studies

Species Chemical NOAEC LC50 or LOAEC:Effects
MRID/

ECOTOX 
Ref. No.

(Rana 
pipiens)

Xenopus 
laevis

Crinia 
insignifera, 
Heleioporus 

eyrei, 
Limnodynastes 

dorsalis,and  
Litoria moorei

L
moorei

Rana pipiens

Rana clamitans

Bufo 
americanus



Table D-14.  Aquatic Amphibian Sublethal Effects From Submitted and Open Literature Studies

Species Chemical NOAEC LC50 or LOAEC:Effects
MRID/

ECOTOX 
Ref. No.

Xenopus laevis

Scinax nasicus

Pseudacris 
triseriata

Rana blairi

Rana cascadae 



Table D-15.  Freshwater Invertebrates Acute Toxicity for Technical Glyphosate*

Species %
a.i.*

48-hour
EC50 - LC50/ 

NOAEC
(mg a.e./L)*/

Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Chironomus 
plumosus

53.2 (30.0 -
93.8)

Daphnia magna

Daphnia magna

Table D-16.  Freshwater Invertebrates Acute Toxicity for Glyphosate Formulations

Chemical Species %
a.i.*

48-hour
EC50 - 
LC50/ 

NOAEC
(mg

a.e./L)*/
Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Daphnia 
magna

Daphnia 
magna

Daphnia 
magna



Table D-16.  Freshwater Invertebrates Acute Toxicity for Glyphosate Formulations

Chemical Species %
a.i.*

48-hour
EC50 - 
LC50/ 

NOAEC
(mg

a.e./L)*/
Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Daphnia 
magna

Orconectes 
nais

Daphnia pulex

Gammarus 
pseudolimnaeus

Chironomus 
plumosus

Daphnia 
magna

Daphnia 
magna

Daphnia 
magna



Table D-16.  Freshwater Invertebrates Acute Toxicity for Glyphosate Formulations

Chemical Species %
a.i.*

48-hour
EC50 - 
LC50/ 

NOAEC
(mg

a.e./L)*/
Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Gammarus 
pseudolimnaeus

Daphnia 
magna

Daphnia 
magna

Daphnia pulex

Daphnia 
magna

Daphnia 
carinata

Daphnia 
magna

Daphnia 
carinata



Table D-16.  Freshwater Invertebrates Acute Toxicity for Glyphosate Formulations

Chemical Species %
a.i.*

48-hour
EC50 - 
LC50/ 

NOAEC
(mg

a.e./L)*/
Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Daphnia 
magna

Daphnia 
carinata

Daphnia 
carinata

Daphnia 
magna



Table D-17.  Freshwater Invertebrates Acute Toxicity for Surfactants Used with Glyphosate 
Formulations

Chemical Species %
a.i.*

48-hour
EC50 -
LC50/ 

NOAEC 
(mg/L)/
Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Daphnia 
magna

Chironomus 
plumosus

Table D-18.  Freshwater Invertebrates Acute Toxicity for Aminomethyl Phosphonic Acid 
(AMPA) Degradate of Glyphosate 

Chemical Species %
a.i.1

48-hour
LC50/NOAEC 
(mg/L)/Slope

Toxicity 
Category2 MRID #/Year Study 

Classification

Daphnia 
magna

Table D-19.  Freshwater Invertebrates Chronic Toxicity for Technical Glyphosate IPA Salt

Species % Active 
Ingredient

NOAEC/LOAEC
(mg acid 

equivalent/L)
MRID #/Year Study 

Classification

Daphnia magna



Table D-20.  Estuarine/marine Invertebrates Acute Toxicity for Technical Glyphosate

Species %
a.i.*

48-hour
EC50 - LC50/ 

NOAEC
(mg a.e./L)*/

Slope

Toxicity 
Category1 MRID #/Year Study 

Classification

Crassostrea 
gigas

Americamysis 
bahia

Table D-21.  Estuarine/marine Invertebrates Acute Toxicity for Glyphosate Formulations

Chemical Species
% Active 

Ingredient
* 

96-hour
LC50

NOAEC
(mg a.e./L)*/

Slope1 

Toxicity 
Category

2

MRID #/
Year

Study 
Classification

Crassostrea 
virginica

Americamysi
s bahia

Litopenaeous 
vannamei



Crassostrea 
virginica

Crassostrea 
gigas

Open Literature Data for Aquatic Invertebrates

Table D-22. Open Literature Glyphosate Toxicity Studies on Aquatic Invertebrates

Crassostrea 
gigas

et 
al

Pomaeca 
lineatua

Biomphalaria alexandrina
et al

Daphnia magna
et 

al



(Hyalella azteca)

Ceriodaphnia dubia

(Lumbriculus variegatus)
et al

Lampsilis 
siliquiodea)

et 
al.

Acartia tonsa



Aquatic Plants

Table D-23.  Aquatic Vascular and Nonvascular Freshwater Plant Toxicity Studies for Technical 
Glyphosate

Species % Active 
Ingredient*

EC50

NOAEC (mg a.e./L)*/
Slope

MRID #/Year Study 
Classification

Vascular Plants

Lemna 
gibba

Lemna 
gibba

Lemna 
gibba

Non-vascular Plants

Selenastrum 
capricornutum

Anabaena flos-
aquae

Selenastrum 
capricornutum

Anabaena flos-
aquae

Navicula pelliculosa

Navicula pelliculosa



Table D-24  Aquatic Vascular and Nonvascular Freshwater Plant Toxicity Studies for 
Glyphosate Formulations

Chemical Species %
a.i.*

EC50/
NOAEC (mg a.e.*/L)/

Slope
MRID #/Year Study 

Classification

Vascular Plants

Lemna gibba

Lemna minor

Lemna minor

Lemna minor

Nonvascular Plants

Selenastrum 
capricornutum

Selenastrum 
capricornutum

Selenastrum 
capricornutum

Selenastrum 
capricornutum

Navicula 
pelliculosa

Selenastrum 
capricornutum



Table D-25.  Aquatic Nonvascular Freshwater Plant Toxicity Studies on Glyphosate Mixtures

Chemical Species %
a.i.*

EC50/
NOAEC (mg a.e.*/L)/

Slope

MRID #/Year Study 
Classification

Nonvascular Plants

Selenastrum 
capricornutum

Open Literature Data for Aquatic Plants

Table D-26. Open literature glyphosate toxicity studies on aquatic plants

Chlorella pyrenoidosa et.al

Chlorella vulgaris et al

Raphidocelis 
subcapitata 
(Selenastrum 
capricornutum)

et al

et al

Lemna minor
et al

Myriophyllum aquaticum
et al



Birds

Table D-27.  Avian Acute Toxicity for Technical Glyphosate

Chemical Species %
a.i.1

LD50/ LC50

NOAEL/
NOAEC (mg 
a.e./kg bw or 
ppm a.e.)1

Toxicity 
Category2 MRID #/ Year Study 

Classification

Colinus 
virginianus

>

Anas 
platyrhynchos

Colinus 
virginianus

Colinus 
virginianus

>

Anas 
platyrhynchos

Colinus 
virginianus

>

Serinus 
canaria



Table D-28.  Avian Acute Toxicity for Glyphosate Formulations

Chemical Species %
a.i.1

LD50/ LC50

NOAEL/
NOAEC 

(mg a.e./kg 
bw or ppm 

a.e.)1

Toxicity 
Category2 MRID #/Year Study 

Classification

Colinus 
virginianus

Colinus 
virginianus

Anas 
platyrhynchos

Colinus 
virginianus

Anas 
platyrhynchos

Colinus 
virginianus



Table D-29.  Avian Acute Toxicity for Aminomethyl Phosphonic Acid (AMPA) Degradate of 
Glyphosate 

Chemical Species % a.i.1

LD50/ LC50

NOAEL/
NOAEC (mg 
a.e./kg bw or 
ppm a.e.)/
Slope1 

Toxicity 
Category2 MRID #/Year Study 

Classification

Colinus 
virginianus

Colinus 
virginianus

Anas 
platyrhynchos

Table D-30.  Avian Chronic Toxicity for Technical Glyphosate

Chemical Species %
a.i.1

LD50/ LC50

NOAEL/
NOAEC (mg 

a.e./kg bw or ppm 
a.e.)1

Toxicity 
Category2 

MRID 
#/Year

Study 
Classification

Anas 
platyrhynchos

Anas 
platyrhynchos

Colinus 
virginianus



Table D-30.  Avian Chronic Toxicity for Technical Glyphosate

Chemical Species %
a.i.1

LD50/ LC50

NOAEL/
NOAEC (mg 

a.e./kg bw or ppm 
a.e.)1

Toxicity 
Category2 

MRID 
#/Year

Study 
Classification

Anas 
platyrhynchos

Open Literature Data for Birds and Terrestrial-phase Amphibians

Table D-31.  Open literature studies for glyphosate for birds and terrestrial-phase 
amphibians

Taricha granulosa
et al

et al

 (Gallus gallus 
domesticus

et al

Anas platyrhynchos



Mammals

Table D-32.  Mammalian Acute Toxicity for Technical Glyphosate

Chemical Species %
a.i.1

LD50

(mg 
a.e./kg 
bw)1

Toxicity 
Category2 MRID No. Study 

Classification

rattus 
norvegicus

>

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus



Table D-33.  Mammalian Acute Toxicity for Glyphosate Formulations

Chemical Species %
a.i.1

LD50

(mg a.e./
kg bw 
a.e.)1

Toxicity 
Category2 

MRID 
No.

Study 
Classification

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus



Table D-33.  Mammalian Acute Toxicity for Glyphosate Formulations

Chemical Species %
a.i.1

LD50

(mg a.e./
kg bw 
a.e.)1

Toxicity 
Category2 

MRID 
No.

Study 
Classification

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus



Table D-33.  Mammalian Acute Toxicity for Glyphosate Formulations

Chemical Species %
a.i.1

LD50

(mg a.e./
kg bw 
a.e.)1

Toxicity 
Category2 

MRID 
No.

Study 
Classification

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus

rattus 
norvegicus



Table D-33.  Mammalian Acute Toxicity for Glyphosate Formulations

Chemical Species %
a.i.1

LD50

(mg a.e./
kg bw 
a.e.)1

Toxicity 
Category2 

MRID 
No.

Study 
Classification

rattus 
norvegicus

rattus 
norvegicus

Table D-34.  Mammalian Chronic Toxicity for Technical Glyphosate

Chemical Species % a.i.1
NOAEL/

NOAEC (mg a.e./kg bw or 
ppm a.e.)1

MRID #/Year Study 
Classification

rattus 
norvegicus

rattus 
norvegicus

Oryctolagus 
cuniculus



Table D-34.  Mammalian Chronic Toxicity for Technical Glyphosate

Chemical Species % a.i.1
NOAEL/

NOAEC (mg a.e./kg bw or 
ppm a.e.)1

MRID #/Year Study 
Classification

rattus 
norvegicus

Table D-35.  Mammalian Chronic Toxicity for Surfactants

Chemical Species % a.i.1 NOAEL/
NOAEC (mg a.e./kg bw or ppm a.e.)1 MRID #/Year Study 

Classification

rattus 
norvegicus



Open Literature Data for Mammals

Table D-36.  Open Literature Studies for Glyphosate on Mammals

Peromyscus 
maniculatus

et 
al

et 
al

et 
al

Terrestrial Invertebrates

Table D-37.  Acute Toxicity Studies on Terrestrial Invertebrates for Technical Glyphosate

Chemical Species %
a.i.1

LD50/ LC50

NOAEL/
NOAEC

MRID #/Year Study 
Classification

Apis 
mellifera

>

Apis 
mellifera

Apis 
mellifera



Table D-38.  Acute Toxicity Studies on Terrestrial Invertebrates for Glyphosate Formulations

Chemical Species %
a.i.1

LD50/ LC50

NOAEL/
NOAEC

MRID #/Year Study 
Classification

Apis 
mellifera

Apis 
mellifera

Typhlodromus 
pyri

Typhlodromus 
pyri

Typhlodromus 
pyri

Eisenia 
fetida

Aphidius 
rhopalosiphi

Aphidius 
rhopalosiphi

Aphidius 
rhopalosiphi



Table D-38.  Acute Toxicity Studies on Terrestrial Invertebrates for Glyphosate Formulations

Chemical Species %
a.i.1

LD50/ LC50

NOAEL/
NOAEC

MRID #/Year Study 
Classification

Chrysoperla 
carnia

Apis 
mellifera

Apis 
mellifera

Apis 
mellifera

Apis 
mellifera

Apis 
mellifera

Open Literature Data for Terrestrial Invertebrates

Table D-39.  Open literature studies for glyphosate for terrestrial invertebrates

Eisenia fetida 
andrei

et al

Trichogramma 
pretiosum et al



Terrestrial Plants

Studies on Technical Material
Table D-40.  Vegetative Vigor Study on Terrestrial Plants with Technical Glyphosate

Chemical Species %
a.i.1

EC25/
NOAEC (EC05) (lb a.e./Acre1 MRID #/Year Study 

Classification
Monocots

Avena 
sativa

Zea 
mays

Allium 
cepa

Lolium 
perenne

Dicots

Lycopersicon 
esculentum

Cucumis 
sativus

Lactuca 
sativa

Brassica 
oleracea

Glycine max

Rhaphanus 
sativus



Studies on Formulations

Table D-41.  Terrestrial Plant Studies with Glyphosate Formulations

Chemical Species %
a.i.1

EC25/
NOAEC (EC05) (lb 

a.e./Acre1

MRID #/Year Study 
Classification

Seedling Emergence Studies
Monocots

Avena 
sativa

Oryza 
sativa

Sorghum 
bicolor

Echinochloa 
crusgalli

Dicots

Glycine max

Beta vulgaris

Polygonum 
convolvulus

Xanthium 
pensylvanicum

Digitaria 
sanguinalis



Table D-41.  Terrestrial Plant Studies with Glyphosate Formulations

Chemical Species %
a.i.1

EC25/
NOAEC (EC05) (lb 

a.e./Acre1

MRID #/Year Study 
Classification

Panicum sp.

Bromus 
tectorum

Abutilon 
theophrasti

Polygonum 
pensylvanicum

Ipomoea sp.

Chenopodium 
album

Sesbania 
exaltata

Vegetative Vigor Studies
Monocots

Allium 
cepa

Sorghum 
bicolor

Triticum 
aestivum

Zea 
mays

Zea 
mays



Table D-41.  Terrestrial Plant Studies with Glyphosate Formulations

Chemical Species %
a.i.1

EC25/
NOAEC (EC05) (lb 

a.e./Acre1

MRID #/Year Study 
Classification

Cyperus 
rotundus

Triticum 
aestivum

Avena 
sativa

Dicots

Pisum 
sativum

Beta vulgaris

Helianthus 
annus

Rhaphanus 
sativus

Glycine max

Cucumis 
sativus

Beta vulgaris

Rhaphanus 
sativus

Glycine max

Lactuca 
sativa



Table D-41.  Terrestrial Plant Studies with Glyphosate Formulations

Chemical Species %
a.i.1

EC25/
NOAEC (EC05) (lb 

a.e./Acre1

MRID #/Year Study 
Classification

Cucumis 
sativus

Brassica 
compestris

Hibiscus 
esculentus

Open Literature for Terrestrial Plants

Table D-42.  Open literature studies for glyphosate for terrestrial plants

Bellis perennis 
et al

Bellis perennis
et al

Brassica oleracea
et al

Pisum sativum et al

Solanum Tuberosum L

Triticum aestivum 
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Chemical Name Genus Species Common Name
Effect 
Group Effect Meas Endpt1 Endpt2

Dur 
Preferred 
Mean

Dur Unit 
Preferre
d

Conc #1 
Purity 
Adjusted in 
Preferred 
Unit Mean

Conc #2 Purity 
Adjusted in 
Preferred Unit 
Mean

Conc Units 
Preferred % Purity Ref #

Glyphosate 
isopropylamine 
salt Quercus nigra Water Oak POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829
Glyphosate 
isopropylamine 
salt NR

Magnoliopsi
da Dicot Class POP POP DVRS NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt NR

Magnoliopsi
da Dicot Class POP POP DVRS NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt Galium bermudense

Coastal 
Bedstraw POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt

Eupatori
um sp. Thoroughwort POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt

Lespedez
a sp. Clover POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt Quercus sp. Oak Spp. POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829
Glyphosate 
isopropylamine 
salt

Andropo
gon sp. Bluestem POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom POP POP DVRS NOAEL 2555 d 1.7 ae kg/ha 100 160829
Glyphosate 
isopropylamine 
salt NR

Magnoliopsi
da Dicot Class POP POP DVRS NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt NR

Magnoliopsi
da Dicot Class POP POP DVRS NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt NR Poaceae Grass Family POP POP DVRS NOAEL 2555 d 1.7 ae kg/ha 100 160829
Glyphosate 
isopropylamine 
salt NR

Magnoliopsi
da Dicot Class POP POP DVRS NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt

Liquidam
bar styraciflua Sweetgum POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829
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Glyphosate 
isopropylamine 
salt Cornus florida

Flowering 
Dogwood POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt Quercus falcata

Southern Red 
Oak POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt Prunus serotina Black Cherry POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829
Glyphosate 
isopropylamine 
salt NR

Magnoliopsi
da Dicot Class POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt NR

Magnoliopsi
da Dicot Class POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt

Vacciniu
m stamineum Deerberry POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt

Vacciniu
m sp. Blueberry POP POP ABND LOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt Rhus copallina Dwarf Sumac POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829
Glyphosate 
isopropylamine 
salt

Diospyro
s virginiana

Common 
Persimmon POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt Pinus taeda Loblolly Pine POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829
Glyphosate 
isopropylamine 
salt Panicum sp. Panic Grass POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829
Glyphosate 
isopropylamine 
salt

Dichanth
elium

commutatu
m

Variable 
Panicgrass POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt Rubus argutus

Prickly Florida 
Blackberry POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt Vitis rotundifolia

Muscadine 
Grape POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829

Glyphosate 
isopropylamine 
salt

Gelsemi
um

semperviren
s

Carolina 
Jessamine POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829
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Glyphosate 
isopropylamine 
salt Smilax sp. Greenbrier POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829
Glyphosate 
isopropylamine 
salt Smilax glauca Cat Greenbrier POP POP ABND NOAEL 2555 d 1.7 ae kg/ha 100 160829
Glyphosate 
isopropylamine 
salt

Empetru
m nigrum Black Crowberry POP POP COVR NOAEL 730 d 1.2488 lb/acre 100 162002

Glyphosate 
isopropylamine 
salt

Vacciniu
m sp. Blueberry POP POP COVR NOAEL 730 d 1.2488 lb/acre 100 162002

Glyphosate 
isopropylamine 
salt Erica tetralix Crossleaf Heath POP POP COVR NOAEL 730 d 1.2488 lb/acre 100 162002
Glyphosate 
isopropylamine 
salt Calluna vulgaris Heather POP POP COVR LOAEL 730 d 1.2488 lb/acre 100 162002
Glyphosate Rattus norvegicus Norway Rat GRO MPH SMIX NOAEL LOAEL 91 d 12375 24750 ppm 99 161806
Glyphosate Rattus norvegicus Norway Rat BCM BCM HMCT NOAEL LOAEL 90 d 6187.5 12375 ppm 99 161806
Glyphosate Rattus norvegicus Norway Rat BCM ENZ AATT LOAEL 90 d 3093.75 ppm 99 161806
Glyphosate Rattus norvegicus Norway Rat REP REP ETRS NOAEL LOAEL 91 d 24750 49500 ppm 99 161806
Glyphosate Rattus norvegicus Norway Rat GRO MPH SMIX LOAEL 91 d 3093.75 ppm 99 161806
Glyphosate Rattus norvegicus Norway Rat CEL CEL RBCE NOAEL LOAEL 90 d 6187.5 12375 ppm 99 161806
Glyphosate Rattus norvegicus Norway Rat CEL CEL LMPH LOAEL 90 d 3093.75 ppm 99 161806
Glyphosate Rattus norvegicus Norway Rat BCM BCM HMGL NOAEL LOAEL 5 d 24750 49500 ppm 99 161806
Glyphosate Rattus norvegicus Norway Rat BCM ENZ AATT LOAEL 5 d 3093.75 ppm 99 161806
Glyphosate Rattus norvegicus Norway Rat GRO GRO WGHT NOAEL LOAEL 91 d 12375 24750 ppm 99 161806
Glyphosate Rattus norvegicus Norway Rat REP REP SPCL NOAEL LOAEL 91 d 12375 24750 ppm 99 161806
Glyphosate Mus musculus House Mouse REP REP SPCL NOAEL 91 d 49500 ppm 99 161806
Glyphosate Mus musculus House Mouse GRO MPH WGHT NOAEL LOAEL 91 d 12375 24750 ppm 99 161806
Glyphosate Mus musculus House Mouse GRO GRO WGHT NOAEL LOAEL 91 d 12375 24750 ppm 99 161806
Glyphosate Mus musculus House Mouse REP REP ETRS NOAEL 91 d 49500 ppm 99 161806
Glyphosate Mus musculus House Mouse GRO MPH SMIX NOAEL LOAEL 91 d 3093.75 6187.5 ppm 99 161806
Glyphosate 
isopropylamine 
salt Labeo rohita Rohu MOR MOR MORT

NR‐
LETH 4 d 14 AI ug/L 41 161848

Glyphosate 
isopropylamine 
salt Labeo rohita Rohu MOR MOR MORT

NR‐
LETH 1 d 14 AI ug/L 41 161848

Glyphosate 
isopropylamine 
salt Labeo rohita Rohu MOR MOR MORT

NR‐
LETH 4 d 14 AI ug/L 41 161848

Glyphosate 
isopropylamine 
salt

Desmant
hus virgatus Wild Tantan POP POP WGHT LOAEL 35 d 0.32112 lb/acre 100 157094
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Glyphosate 
isopropylamine 
salt

Desmant
hus virgatus Wild Tantan GRO GRO VGOR LOAEL 7 d 1.6056 lb/acre 100 157094

Glyphosate 
isopropylamine 
salt

Desmant
hus virgatus Wild Tantan POP POP ABND LOAEL 39 d 1.6056 lb/acre 100 157094

Glyphosate 
isopropylamine 
salt Sida rhombifolia Arrowleaf Sida GRO GRO VGOR LOAEL 7 d 1.6056 lb/acre 100 157094
Glyphosate 
isopropylamine 
salt Ipomoea biflora Bellvine GRO GRO VGOR LOAEL 7 d 1.6056 lb/acre 100 157094
Glyphosate, 
Monopotassium 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR SURV NOAEL 2 d 29.8 ppm 48.8 152560

Glyphosate 
isopropylamine 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR SURV NOAEL 2 d 628 ppm 50.2 152560

Glyphosate 
isopropylamine 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR SURV NOAEL 2 d 628 ppm 50.2 152560

Glyphosate 
isopropylamine 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR MORT

NR‐
ZERO 2 d 628 ppm 50.2 152560

Glyphosate 
isopropylamine 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR MORT

NR‐
LETH 2 d 1092 ppm 2 152560

Glyphosate 
isopropylamine 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR SURV LOAEL 2 d 1092 ppm 2 152560

Glyphosate 
isopropylamine 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR SURV LOAEL 2 d 1092 ppm 2 152560

Glyphosate 
isopropylamine 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR MORT

NR‐
LETH 2 d 1092 ppm 2 152560

Glyphosate, 
Monopotassium 
salt Bufo cognatus

Great Plains 
Toad MOR MOR SURV NOAEL 2 d 29.8 ppm 48.8 152560

Glyphosate, 
Monopotassium 
salt Bufo cognatus

Great Plains 
Toad MOR MOR MORT

NR‐
ZERO 2 d 29.8 ppm 48.8 152560

Glyphosate 
isopropylamine 
salt Bufo cognatus

Great Plains 
Toad MOR MOR SURV LOAEL 2 d 628 ppm 50.2 152560
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Glyphosate 
isopropylamine 
salt Bufo cognatus

Great Plains 
Toad MOR MOR SURV LOAEL 2 d 1092 ppm 2 152560

Glyphosate 
isopropylamine 
salt Bufo cognatus

Great Plains 
Toad MOR MOR MORT

NR‐
LETH 2 d 1092 ppm 2 152560

Glyphosate, 
Monopotassium 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR SURV NOAEL 2 d 29.8 ppm 48.8 152560

Glyphosate, 
Monopotassium 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR MORT

NR‐
ZERO 2 d 29.8 ppm 48.8 152560

Glyphosate 
isopropylamine 
salt Bufo cognatus

Great Plains 
Toad MOR MOR SURV NOAEL 2 d 628 ppm 50.2 152560

Glyphosate 
isopropylamine 
salt Bufo cognatus

Great Plains 
Toad MOR MOR MORT

NR‐
ZERO 2 d 628 ppm 50.2 152560

Glyphosate 
isopropylamine 
salt Bufo cognatus

Great Plains 
Toad MOR MOR SURV LOAEL 2 d 1092 ppm 2 152560

Glyphosate, 
Monopotassium 
salt Bufo cognatus

Great Plains 
Toad MOR MOR SURV NOAEL 2 d 29.8 ppm 48.8 152560

Glyphosate 
isopropylamine 
salt

Descham
psia flexuosa Wavy Hairgrass PHY INJ DAMG LOAEL 15 d 0.32112 lb/acre 100 160843

Glyphosate 
isopropylamine 
salt

Descham
psia flexuosa Wavy Hairgrass POP POP WGHT LOAEL 375 d 0.32112 lb/acre 100 160843

Glyphosate 
isopropylamine 
salt

Descham
psia flexuosa Wavy Hairgrass PHY INJ DAMG LOAEL 15 d 0.32112 lb/acre 100 160843

Glyphosate 
isopropylamine 
salt

Descham
psia flexuosa Wavy Hairgrass POP POP WGHT LOAEL 375 d 0.32112 lb/acre 100 160843

Glyphosate 
isopropylamine 
salt

Descham
psia flexuosa Wavy Hairgrass PHY INJ DAMG LOAEL 14 d 0.8028 lb/acre 100 160843

Glyphosate 
isopropylamine 
salt

Descham
psia flexuosa Wavy Hairgrass PHY INJ DAMG LOAEL 15 d 0.32112 lb/acre 100 160843

Glyphosate 
isopropylamine 
salt

Descham
psia flexuosa Wavy Hairgrass POP POP WGHT LOAEL 375 d 0.32112 lb/acre 100 160843
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Glyphosate 
isopropylamine 
salt

Descham
psia flexuosa Wavy Hairgrass PHY INJ DAMG LOAEL 13 d 0.64224 lb/acre 100 160843

Glyphosate 
isopropylamine 
salt

Descham
psia flexuosa Wavy Hairgrass POP POP WGHT LOAEL 308 d 0.64224 lb/acre 100 160843

Glyphosate 
isopropylamine 
salt

Descham
psia flexuosa Wavy Hairgrass PHY INJ DAMG NOAEL LOAEL 21 d 0.8028 1.6056 lb/acre 100 160843

Glyphosate Lecane
quadridenta
ta Rotifer MOR MOR MORT NOEC LOEC 2 d 120 140 mg/L 100 161360

Glyphosate Lecane
quadridenta
ta Rotifer MOR MOR MORT LC50 2 d 150 mg/L 100 161360

Glyphosate Lecane
quadridenta
ta Rotifer BCM ENZ ESTE NOEC LOEC 0.0313 d 0.017 0.033 mg/L 100 161360

Glyphosate Lecane
quadridenta
ta Rotifer BCM ENZ ESTE EC50 0.0313 d 0.15 mg/L 100 161360

Glyphosate Lecane
quadridenta
ta Rotifer BCM ENZ PLA2 NOEC LOEC 0.0313 d 0.22 0.73 mg/L 100 161360

Glyphosate Lecane
quadridenta
ta Rotifer BCM ENZ PLA2 EC50 0.0313 d 0.26 mg/L 100 161360

Glyphosate Lecane
quadridenta
ta Rotifer MOR MOR MORT NOEC LOEC 2 d 5.2 13 mg/L 100 161360

Glyphosate Lecane
quadridenta
ta Rotifer MOR MOR MORT LC50 2 d 13.1 mg/L 100 161360

Glyphosate Daphnia magna Water Flea MOR MOR MORT NOEC LOEC 2 d 120 140 mg/L 100 161360
Glyphosate Daphnia magna Water Flea MOR MOR MORT LC50 2 d 146 mg/L 100 161360
Glyphosate Daphnia magna Water Flea MOR MOR MORT NOEC LOEC 2 d 1.7 3.4 mg/L 100 161360
Glyphosate Daphnia magna Water Flea MOR MOR MORT LC50 2 d 4.1 mg/L 100 161360

Glyphosate Lecane
quadridenta
ta Rotifer BCM ENZ ESTE NOEC LOEC 0.0313 d 0.01 0.05 mg/L 100 161360

Glyphosate Lecane
quadridenta
ta Rotifer BCM ENZ ESTE EC50 0.0313 d 0.1 mg/L 100 161360

Glyphosate Lecane
quadridenta
ta Rotifer BCM ENZ PLA2 NOEC LOEC 0.0313 d 5 10 mg/L 100 161360

Glyphosate Lecane
quadridenta
ta Rotifer BCM ENZ PLA2 EC50 0.0313 d 17.6 mg/L 100 161360

Glyphosate 
isopropylamine 
salt

Scenede
smus quadricauda Green Algae POP POP PGRT EC50 3 d 10.17 mg/dm3 100 161189

Glyphosate 
isopropylamine 
salt

Pseudoki
rchneriel
la subcapitata Green Algae POP POP PGRT EC50 3 d 2.55 mg/dm3 100 161189

Glyphosate 
isopropylamine 
salt

Scenede
smus

acutus var. 
acutus Green Algae POP POP PGRT EC50 4 d 80 mg/L 100 152180

163



Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP CHAP NOAEL 1 d mg/L 100 161504
Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP CHAP NOAEL 6 d mg/L 100 161504
Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP CHAP NOAEL 20 d mg/L 100 161504
Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP CHAP NOAEL 37 d mg/L 100 161504
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM ENZ CTLS LOAEL 4 d 1.21 mg/L 100 151710
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM ENZ GSTR LOAEL 4 d 1.21 mg/L 100 151710
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish MOR MOR MORT

NR‐
ZERO 4 d 1.21 mg/L 100 151710

Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM TBAR NOAEL 4 d 1.21 mg/L 100 151710
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM PCAR NOAEL 4 d 1.21 mg/L 100 151710
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM NPSH NOAEL 4 d 1.21 mg/L 100 151710
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM ENZ AATT NOAEL 4 d 1.21 mg/L 100 151710
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM ENZ ASAT NOAEL 4 d 1.21 mg/L 100 151710
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM ASCA LOAEL 4 d 1.21 mg/L 100 151710
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM GLTH LOAEL 4 d 1.21 mg/L 100 151710
Glyphosate 
isopropylamine 
salt Huso huso Beluga MOR MOR MORT LC50 4 d 8.2 mg/L 41 161365
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Glyphosate 
isopropylamine 
salt Huso huso Beluga MOR MOR MORT LC50 0.25 d 30.75 mg/L 41 161365
Glyphosate 
isopropylamine 
salt Huso huso Beluga MOR MOR MORT LC50 0.5 d 24.6 mg/L 41 161365
Glyphosate 
isopropylamine 
salt Huso huso Beluga MOR MOR MORT LC50 1 d 18.45 mg/L 41 161365
Glyphosate 
isopropylamine 
salt Huso huso Beluga MOR MOR MORT LC50 2 d 12.3 mg/L 41 161365
Glyphosate 
isopropylamine 
salt Huso huso Beluga MOR MOR MORT LC50 7 d 6.15 mg/L 41 161365
Glyphosate 
isopropylamine 
salt

Acipense
r persicus Persian Sturgeon MOR MOR MORT LC50 0.25 d 41 mg/L 41 161365

Glyphosate 
isopropylamine 
salt

Acipense
r persicus Persian Sturgeon MOR MOR MORT LC50 0.5 d 34.85 mg/L 41 161365

Glyphosate 
isopropylamine 
salt

Acipense
r persicus Persian Sturgeon MOR MOR MORT LC50 1 d 28.7 mg/L 41 161365

Glyphosate 
isopropylamine 
salt

Acipense
r persicus Persian Sturgeon MOR MOR MORT LC50 2 d 16.4 mg/L 41 161365

Glyphosate 
isopropylamine 
salt

Acipense
r persicus Persian Sturgeon MOR MOR MORT LC50 4 d 16.4 mg/L 41 161365

Glyphosate 
isopropylamine 
salt

Acipense
r persicus Persian Sturgeon MOR MOR MORT LC50 7 d 8.2 mg/L 41 161365

Glyphosate 
isopropylamine 
salt

Acipense
r stellatus

Sevruga, Stellate 
Sturgeon MOR MOR MORT LC50 0.25 d 38.95 mg/L 41 161365

Glyphosate 
isopropylamine 
salt

Acipense
r stellatus

Sevruga, Stellate 
Sturgeon MOR MOR MORT LC50 0.5 d 32.8 mg/L 41 161365

Glyphosate 
isopropylamine 
salt

Acipense
r stellatus

Sevruga, Stellate 
Sturgeon MOR MOR MORT LC50 1 d 26.65 mg/L 41 161365

Glyphosate 
isopropylamine 
salt

Acipense
r stellatus

Sevruga, Stellate 
Sturgeon MOR MOR MORT LC50 2 d 22.55 mg/L 41 161365
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Glyphosate 
isopropylamine 
salt

Acipense
r stellatus

Sevruga, Stellate 
Sturgeon MOR MOR MORT LC50 4 d 14.35 mg/L 41 161365

Glyphosate 
isopropylamine 
salt

Acipense
r stellatus

Sevruga, Stellate 
Sturgeon MOR MOR MORT LC50 7 d 8.2 mg/L 41 161365

Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP PSYN NOAEL 0.1667 d 640.8 mg/L 35.6 161202
Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP PSYN EC50 0.1667 d mg/L 35.6 161202
Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP PSYN EC50 0.1667 d 24.8132 mg/L 35.6 161202
Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP PSYN EC50 0.1667 d mg/L 35.6 161202
Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP PSYN EC50 0.1667 d mg/L 35.6 161202
Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP PSYN EC50 0.1667 d 15.8064 mg/L 35.6 161202
Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP PSYN EC50 0.1667 d 12.6024 mg/L 35.6 161202
Glyphosate 
isopropylamine 
salt Pinus radiata Insignis Pine GRO GRO DMTR NOAEL 639.24 d 1.78 lb/acre 100 160718
Glyphosate 
isopropylamine 
salt

Phaeosp
haeria nodorum Fungi REP REP SEPD LOAEL 7 d 80 ppm 100 162023

Glyphosate 
isopropylamine 
salt

Phaeosp
haeria nodorum Fungi REP REP GERM LOAEL 0.5 d 160 ppm 100 162023

Glyphosate 
isopropylamine 
salt

Phaeosp
haeria nodorum Fungi REP REP SEPD LOAEL 7 d 80 ppm 100 162023

Glyphosate 
isopropylamine 
salt

Phaeosp
haeria nodorum Fungi REP REP GERM LOAEL 0.5 d 160 ppm 100 162023

Glyphosate 
isopropylamine 
salt

Phaeosp
haeria nodorum Fungi POP POP ABND LOAEL 0.5 d 160 ppm 100 162023

166



Glyphosate 
isopropylamine 
salt

Compton
ia peregrina Sweet Fern POP POP ABND LOAEL 730 d 0.5 lb/acre 100 159938

Glyphosate 
isopropylamine 
salt

Compton
ia peregrina Sweet Fern POP POP ABND LOAEL 1095 d 0.5 lb/acre 100 159938

Glyphosate 
isopropylamine 
salt

Compton
ia peregrina Sweet Fern POP POP ABND LOAEL 365 d 0.5 lb/acre 100 159938

Glyphosate Poa pratensis
Kentucky 
Bluegrass POP POP ABND NOAEL d 3 AI lb/acre 100 161677

Glyphosate
Medicag
o sativa Alfalfa POP POP BMAS LOAEL hv 1.784 lb/acre 100 161678

Glyphosate Agrostis capillaris
Colonial 
Bentgrass POP POP ABND NOAEL 584 d 1.784 lb/acre 100 161678

Glyphosate Conium maculatum Hemlock GRO GRO VGOR LOAEL 1 gs 0.4 ae kg/ha 100 160719
Glyphosate Conium maculatum Hemlock POP POP CNTL NOAEL LOAEL 1 gs 0.4 0.6 ae kg/ha 100 160719
Glyphosate Conium maculatum Hemlock GRO GRO VGOR LOAEL 1 gs 0.4 ae kg/ha 100 160719
Glyphosate Conium maculatum Hemlock POP POP CNTL NOAEL LOAEL 1 gs 0.4 0.6 ae kg/ha 100 160719
Glyphosate Conium maculatum Hemlock GRO GRO VGOR LOAEL 1 gs 0.4 ae kg/ha 100 160719
Glyphosate Conium maculatum Hemlock POP POP CNTL LOAEL 1 gs 0.4 ae kg/ha 100 160719

Glyphosate Cynodon sp. Bermudagrass POP POP COVR NOAEL 90 d 0.15164 lb/acre 100 157310
Glyphosate NR Poaceae Grass Family PHY INJ GINJ LOAEL 13 d 0.09812 lb/acre 100 157310
Glyphosate NR Poaceae Grass Family PHY INJ GINJ LOAEL 14 d 0.09812 lb/acre 100 157310

Glyphosate Lolium perenne
Perennial 
Ryegrass POP POP COVR NOAEL 90 d 0.15164 lb/acre 100 157310

Glyphosate Cynodon sp. Bermudagrass POP POP COVR NOAEL 78 d 0.15164 lb/acre 100 157310

Glyphosate Lolium perenne
Perennial 
Ryegrass POP POP COVR NOAEL 78 d 0.15164 lb/acre 100 157310

Glyphosate 
isopropylamine 
salt

Paspalu
m notatum Bahiagrass GRO GRO HGHT LOAEL 14 d 0.1784 lb/acre 100 156191

Glyphosate, 
Sesquisodium 
salt

Paspalu
m notatum Bahiagrass GRO GRO HGHT LOAEL 14 d 0.1784 lb/acre 100 156191

Glyphosate 
isopropylamine 
salt

Paspalu
m notatum Bahiagrass GRO GRO HGHT LOAEL 42 d 0.1784 lb/acre 100 156191

Glyphosate, 
Sesquisodium 
salt

Paspalu
m notatum Bahiagrass GRO GRO HGHT LOAEL 42 d 0.1784 lb/acre 100 156191

Glyphosate Daphnia magna Water Flea MOR MOR MORT
NR‐
LETH 1 d 350 mg/L 100 161956

Glyphosate Daphnia magna Water Flea MOR MOR MORT LC05 1 d 190 mg/L 100 161956
Glyphosate Daphnia magna Water Flea MOR MOR MORT LC10 1 d 202 mg/L 100 161956
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Glyphosate Daphnia magna Water Flea MOR MOR MORT LC20 1 d 214 mg/L 100 161956
Glyphosate Daphnia magna Water Flea MOR MOR MORT LC50 1 d 234 mg/L 100 161956
Glyphosate 
isopropylamine 
salt Typha sp. Cattail POP POP ABND LOAEL 365 d 4.7 L/ha 100 162001
Glyphosate 
isopropylamine 
salt Typha sp. Cattail POP POP ABND LOAEL 730 d L/ha 100 162001
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM ENZ CTLS LOAEL 4 d 2.5 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM ENZ GSTR NOAEL 4 d 20 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM ENZ GLRE LOAEL 4 d 2.5 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM BCM NPSH NOAEL 4 d 20 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM BCM PRSH NOAEL 4 d 20 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM BCM PRSH NOAEL 4 d 20 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM BCM PRSH NOAEL 4 d 20 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM ENZ SODA LOAEL 4 d 2.5 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM ENZ SODA LOAEL 4 d 2.5 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM ENZ SODA LOAEL 4 d 2.5 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM ENZ CTLS NOAEL 4 d 20 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM ENZ GSTR NOAEL 4 d 20 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM ENZ GSTR LOAEL 4 d 2.5 mg/L 100 150118
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Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM ENZ GLRE LOAEL 4 d 2.5 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM ENZ G6PD LOAEL 4 d 2.5 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM BCM LDPO NOAEL 4 d 20 mg/L 100 150118
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish BCM BCM LDPO NOAEL 4 d 20 mg/L 100 150118

Glyphosate Chlorella pyrenoidosa Green Algae POP POP PGRT EC50 4 d 3.514 mg/L 95 158793
Glyphosate 
isopropylamine 
salt

Ligustru
m lucidum Glossy Privet POP POP CNTL LOAEL 182.64 d 2.4 AI % 100 160875

Glyphosate 
isopropylamine 
salt

Ligustru
m lucidum Glossy Privet POP POP CNTL LOAEL 426.16 d 2.4 AI % 100 160875

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat MOR MOR MORT

NR‐
ZERO 1 d 1 ml 100 162013

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat MOR MOR MORT

NR‐
LETH 1 d 5 ml 100 162013

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat MOR MOR MORT

NR‐
ZERO 1 d 5 ml 100 162013

Glyphosate 
isopropylamine 
salt

Peromys
cus maniculatus Deer Mouse MOR MOR MORT LD50 4 d 6000

mg/kg 
bdwt 100 162011

Glyphosate 
isopropylamine 
salt Taricha granulosa

Rough Skinned 
Newt MOR MOR MORT LD50 4 d 2600

mg/kg 
bdwt 100 162011

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ SODA LOAEL 1 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ CTLS NOAEL 4 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GLPX LOAEL 0.25 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ SODA NOAEL 0.25 d 4.1 mg/L 41 155953
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Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ CTLS NOAEL 1 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ CTLS NOAEL 0.25 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GLPX LOAEL 1 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GSTR LOAEL 1 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GSTR NOAEL 0.25 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM GLTH LOAEL 0.25 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM GLTH LOAEL 1 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM GLTH NOAEL 4 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ ACHE LOAEL 4 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ ACHE LOAEL 1 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM MLDH NOAEL 4 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM MLDH NOAEL 1 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM MLDH NOAEL 0.25 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata MOR MOR MORT

NR‐
ZERO 4 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GLPX NOAEL 4 d 4.1 mg/L 41 155953
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Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GSTR LOAEL 4 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ ACHE NOAEL 0.25 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ ACHE LOAEL 4 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ ACHE NOAEL 0.25 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ ACHE NOAEL 1 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ SODA NOAEL 4 d 4.1 mg/L 41 155953

Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom REP REP GERM NOAEL LOAEL 29 d 1000 5000 ppm 100 160882
Glyphosate 
isopropylamine 
salt Rubus sp. Brambles REP REP GERM NOAEL LOAEL 29 d 1000 5000 ppm 100 160882
Glyphosate 
isopropylamine 
salt NR

Magnoliopsi
da Dicot Class REP REP GERM NOAEL LOAEL 29 d 1000 5000 ppm 100 160882

Glyphosate 
isopropylamine 
salt NR Liliopsida Monocot Class REP REP GERM NOAEL LOAEL 29 d 1000 5000 ppm 100 160882
Glyphosate 
isopropylamine 
salt Salix sp. Willow Species MOR MOR SURV LOAEL 365 d 1.8732 lb/acre 100 160748
Glyphosate 
isopropylamine 
salt Salix sp. Willow Species PHY INJ DAMG LOAEL 365 d 1.8732 lb/acre 100 160748
Glyphosate 
isopropylamine 
salt Salix sp. Willow Species GRO GRO HGHT LOAEL 365 d 1.8732 lb/acre 100 160748
Glyphosate 
isopropylamine 
salt Pinus taeda Loblolly Pine MOR MOR MORT NOAEL 2 gs 1.125 ae lb/ac 100 160835
Glyphosate 
isopropylamine 
salt Pinus taeda Loblolly Pine PHY INJ DAMG LOAEL 1 gs 1.125 ae lb/ac 100 160835
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Glyphosate 
isopropylamine 
salt Pinus taeda Loblolly Pine GRO GRO HGHT NOAEL 2 gs 1.125 ae lb/ac 100 160835
Glyphosate 
isopropylamine 
salt Pinus taeda Loblolly Pine POP POP BMAS NOAEL 2 gs 1.125 ae lb/ac 100 160835
Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom POP POP BMAS LOAEL 2 gs 1.125 ae lb/ac 100 160835
Glyphosate, 
Monopotassium 
salt

Lithobat
es sylvaticus Wood Frog MOR MOR MORT LC10 4 d 1.3 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Lithobat
es sylvaticus Wood Frog MOR MOR MORT LC50 4 d 1.9 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Lithobat
es sylvaticus Wood Frog MOR MOR MORT LC90 4 d 2.8 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Lithobat
es sylvaticus Wood Frog MOR MOR MORT NOAEL LOAEL 4 d 1.12 2.11 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT LC10 4 d 1.2 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT LC50 4 d 1.5 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT LC90 4 d 1.8 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT NOAEL LOAEL 4 d 1.12 2.11 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt Rana cascadae Cascades Frog MOR MOR MORT LC10 4 d 1.2 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Rana cascadae Cascades Frog MOR MOR MORT LC50 4 d 1.7 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Rana cascadae Cascades Frog MOR MOR MORT LC90 4 d 2.1 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Rana cascadae Cascades Frog MOR MOR MORT NOAEL LOAEL 4 d 1.12 2.11 ae mg/L 48.7 153679
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Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC10 4 d 1 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC50 4 d 1.4 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC90 4 d 1.8 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LOAEL 4 d 1.12 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC10 4 d 0.5 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC50 4 d 0.8 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC90 4 d 1.2 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LOAEL 4 d 1.12 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Bufo americanus American Toad MOR MOR MORT LC10 4 d 1.2 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Bufo americanus American Toad MOR MOR MORT LC50 4 d 1.6 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Bufo americanus American Toad MOR MOR MORT LC90 4 d 2.1 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Bufo americanus American Toad MOR MOR MORT NOAEL LOAEL 4 d 1.12 2.11 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Anaxyrus boreas Western Toad MOR MOR MORT LC10 4 d 1.7 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Anaxyrus boreas Western Toad MOR MOR MORT LC50 4 d 2 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Anaxyrus boreas Western Toad MOR MOR MORT LC90 4 d 2.4 ae mg/L 48.7 153679
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Glyphosate, 
Monopotassium 
salt Anaxyrus boreas Western Toad MOR MOR MORT NOAEL LOAEL 4 d 1.12 2.11 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog MOR MOR MORT LC10 4 d 1.4 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog MOR MOR MORT LC50 4 d 1.7 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog MOR MOR MORT LC90 4 d 2 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog MOR MOR MORT NOAEL LOAEL 4 d 1.12 2.11 ae mg/L 48.7 153679
Glyphosate, 
Monopotassium 
salt

Pseudacr
is crucifer Spring Peeper MOR MOR MORT LC10 4 d 0.1 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Pseudacr
is crucifer Spring Peeper MOR MOR MORT LC50 4 d 0.8 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Pseudacr
is crucifer Spring Peeper MOR MOR MORT LC90 4 d 1.6 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Pseudacr
is crucifer Spring Peeper MOR MOR MORT LOAEL 4 d 1.12 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Ambysto
ma gracile

Northwestern 
Salamander MOR MOR MORT LC10 4 d 2.4 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Ambysto
ma gracile

Northwestern 
Salamander MOR MOR MORT LC50 4 d 2.8 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Ambysto
ma gracile

Northwestern 
Salamander MOR MOR MORT LC90 4 d 3.3 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Ambysto
ma maculatum

Spotted 
Salamander MOR MOR MORT LC10 4 d 2.4 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Ambysto
ma maculatum

Spotted 
Salamander MOR MOR MORT LC50 4 d 2.8 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Ambysto
ma maculatum

Spotted 
Salamander MOR MOR MORT LC90 4 d 3.3 ae mg/L 48.7 153679
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Glyphosate, 
Monopotassium 
salt

Ambysto
ma laterale

Blue‐spotted 
Salamander MOR MOR MORT LC10 4 d 2.7 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Ambysto
ma laterale

Blue‐spotted 
Salamander MOR MOR MORT LC50 4 d 3.2 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Ambysto
ma laterale

Blue‐spotted 
Salamander MOR MOR MORT LC90 4 d 3.7 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Notopht
halmus viridescens Salamander MOR MOR MORT LC10 4 d 2.3 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Notopht
halmus viridescens Salamander MOR MOR MORT LC50 4 d 2.7 ae mg/L 48.7 153679

Glyphosate, 
Monopotassium 
salt

Notopht
halmus viridescens Salamander MOR MOR MORT LC90 4 d 3.1 ae mg/L 48.7 153679

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat GRO GRO WGHT NOAEL 30 d 250

mg/kg 
bdwt 100 155939

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat GRO MPH SMIX NOAEL LOAEL 30 d 5 50

mg/kg 
bdwt 100 155939

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat BCM HRM TSTR LOAEL 30 d 5

mg/kg 
bdwt 100 155939

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat CEL CEL HGHT LOAEL 30 d 5

mg/kg 
bdwt 100 155939

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat GRO DVP SXDP NOAEL LOAEL 30 d 5 50

mg/kg 
bdwt 100 155939

Glyphosate NR Fungi Fungi Kingdom PHY PHY RESP LOAEL 214 d 1000 ppm 100 162021
Glyphosate NR Fungi Fungi Kingdom POP POP ABND NOAEL 214 d 1000 ppm 100 162021
Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin MOR MOR MORT

NR‐
ZERO 90 d 2.4 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin GRO GRO COND NOAEL 90 d 2.4 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin GRO GRO LGTH NOAEL 60 d 2.4 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin GRO GRO LGTH LOAEL 90 d 2.4 mg/L 48 161803
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Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin GRO GRO GAIN LOAEL 30 d 0.48 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin GRO GRO GAIN LOAEL 60 d 0.48 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM GLYC LOAEL 90 d 0.48 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM GLUC NOAEL LOAEL 90 d 0.48 2.4 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM LACT LOAEL 90 d 0.48 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM HMCT LOAEL 90 d 0.48 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM HMGL LOAEL 90 d 0.48 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin CEL CEL LEUK NOAEL 90 d 2.4 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BEH FDB FCNS NOAEL 90 d 2.4 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin GRO GRO LGTH LOAEL 30 d 0.48 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin GRO GRO GAIN LOAEL 90 d 0.48 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM ENZ ACHE NOAEL LOAEL 90 d 0.48 2.4 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM PRTL NOAEL LOAEL 90 d 0.48 2.4 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM GLYC NOAEL 90 d 2.4 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM GLUC NOAEL 90 d 2.4 mg/L 48 161803
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Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM LACT LOAEL 90 d 0.48 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM PRTL LOAEL 90 d 0.48 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM PRTL LOAEL 90 d 0.48 mg/L 48 161803

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin CEL CEL RBCE LOAEL 90 d 0.48 mg/L 48 161803

Glyphosate Danio rerio Zebra Danio GRO DVP NORM NOAEL 5 dpf 9.9 mg/L 99 161316
Glyphosate Danio rerio Zebra Danio GRO GRO LGTH NOAEL 5 dpf 9.9 mg/L 99 161316

Glyphosate
Myrioph
yllum aquaticum

Parrot Feather 
Watermilfoil BCM BCM CHLA EC50 14 d 0.222 AI mg/L 35.6 150059

Glyphosate
Myrioph
yllum aquaticum

Parrot Feather 
Watermilfoil BCM BCM CHLB EC50 14 d 0.222 AI mg/L 35.6 150059

Glyphosate
Myrioph
yllum aquaticum

Parrot Feather 
Watermilfoil BCM BCM CARC EC50 14 d 0.222 AI mg/L 35.6 150059

Glyphosate
Myrioph
yllum aquaticum

Parrot Feather 
Watermilfoil GRO GRO GRRT EC50 14 d 0.221 AI mg/L 35.6 150059

Glyphosate
Myrioph
yllum aquaticum

Parrot Feather 
Watermilfoil GRO GRO WGHT EC50 14 d 1.999 AI mg/L 35.6 150059

Glyphosate
Myrioph
yllum aquaticum

Parrot Feather 
Watermilfoil GRO GRO LGTH EC50 14 d 2.04 AI mg/L 35.6 150059

Glyphosate
Myrioph
yllum aquaticum

Parrot Feather 
Watermilfoil GRO GRO LGTH EC50 14 d 1.998 AI mg/L 35.6 150059

Glyphosate Chlorella
saccharophil
a Green Algae POP POP PGRT EC10 3 d 2.925 mg/L 97.5 150096

Glyphosate Chlorella
saccharophil
a Green Algae POP POP PGRT NOAEL LOAEL 3 d 0.38025 1.521 mg/L 97.5 150096

Glyphosate Chlorella
saccharophil
a Green Algae POP POP PGRT EC50 3 d 39.585 mg/L 97.5 150096

Glyphosate Chlorella
saccharophil
a Green Algae POP POP PGRT EC90 3 d 76.1475 mg/L 97.5 150096

Glyphosate Chlorella vulgaris Green Algae POP POP PGRT LOAEL 3 d 0.0975 mg/L 97.5 150096

Glyphosate Chlorella vulgaris Green Algae POP POP ABND LOAEL 3 d 0.0975 mg/L 97.5 150096

Glyphosate Chlorella vulgaris Green Algae POP POP PGRT EC50 3 d 40.6575 mg/L 97.5 150096

Glyphosate Chlorella vulgaris Green Algae POP POP PGRT EC90 3 d 84.7275 mg/L 97.5 150096

Glyphosate
Scenede
smus acutus Green Algae POP POP PGRT LOAEL 3 d 0.0975 mg/L 97.5 150096
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Glyphosate
Scenede
smus acutus Green Algae POP POP ABND LOAEL 3 d 0.0975 mg/L 97.5 150096

Glyphosate
Scenede
smus acutus Green Algae POP POP PGRT EC50 3 d 23.8875 mg/L 97.5 150096

Glyphosate
Scenede
smus acutus Green Algae POP POP PGRT EC90 3 d 52.26 mg/L 97.5 150096

Glyphosate
Scenede
smus subspicatus Green Algae POP POP PGRT NOAEL LOAEL 3 d 0.0975 0.38025 mg/L 97.5 150096

Glyphosate
Scenede
smus subspicatus Green Algae POP POP ABND NOAEL LOAEL 3 d 0.0975 0.38025 mg/L 97.5 150096

Glyphosate
Scenede
smus subspicatus Green Algae POP POP PGRT EC10 3 d 1.56 mg/L 97.5 150096

Glyphosate
Scenede
smus subspicatus Green Algae POP POP PGRT EC50 3 d 25.35 mg/L 97.5 150096

Glyphosate
Scenede
smus subspicatus Green Algae POP POP PGRT EC90 3 d 49.0425 mg/L 97.5 150096

Glyphosate Bromus tectorum Downy Brome POP POP CNTL LOAEL d 0.2676 lb/acre 100 159489

Glyphosate
Pascopyr
um smithii

Western 
Wheatgrass POP POP BMAS NOAEL 91.32 d 0.2676 lb/acre 100 159489

Glyphosate Elymus
trachycaulu
s

Slender 
Wheatgrass POP POP BMAS NOAEL 91.32 d 0.2676 lb/acre 100 159489

Glyphosate Leymus triticoides
Beardless 
Wildrye POP POP BMAS NOAEL 91.32 d 0.2676 lb/acre 100 159489

Glyphosate Elymus lanceolatus
Streambank 
Wheatgrass POP POP BMAS LOAEL 91.32 d 0.2676 lb/acre 100 159489

Glyphosate Bromus biebersteinii Meadow Brome POP POP BMAS LOAEL 91.32 d 0.2676 lb/acre 100 159489
Glyphosate NR Poaceae Grass Family POP POP BMAS NOAEL 91.32 d 0.2676 lb/acre 100 159489
Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog GRO DVP MMPH NOAEL 42 go 572 ae ppb 48.8 153825
Glyphosate 
isopropylamine 
salt

Pseudacr
is triseriata

Striped, 
Northern Chorus 
Frog GRO GRO WGHT NOAEL 29 d 572 ae ppb 48.7 153825

Glyphosate 
isopropylamine 
salt

Pseudacr
is triseriata

Striped, 
Northern Chorus 
Frog GRO DVP MMPH NOAEL 29 d 572 ae ppb 48.7 153825

Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog GRO GRO WGHT NOAEL 42 go 572 ae ppb 48.8 153825
Glyphosate 
isopropylamine 
salt Bufo americanus American Toad GRO GRO WGHT NOAEL 26.2 d 572 ae ppb 48.7 153825
Glyphosate, 
Monopotassium 
salt

Pseudacr
is triseriata

Striped, 
Northern Chorus 
Frog GRO GRO WGHT NOAEL 32 d 572 ae ppb 48.8 153825
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Glyphosate 
isopropylamine 
salt Hyla versicolor Gray Tree Frog MOR MOR SURV NOAEL 42 go 572 ae ppb 48.7 153825
Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog MOR MOR SURV NOAEL 42 go 572 ae ppb 48.8 153825
Glyphosate 
isopropylamine 
salt Hyla versicolor Gray Tree Frog GRO GRO WGHT NOAEL 42 go 572 ae ppb 48.7 153825
Glyphosate, 
Monopotassium 
salt Bufo americanus American Toad GRO GRO WGHT NOAEL 27.8 d 572 ae ppb 48.8 153825
Glyphosate 
isopropylamine 
salt

Pseudacr
is triseriata

Striped, 
Northern Chorus 
Frog MOR MOR SURV NOAEL 42 go 572 ae ppb 48.7 153825

Glyphosate 
isopropylamine 
salt Hyla versicolor Gray Tree Frog GRO DVP MMPH NOAEL 42 go 572 ae ppb 48.7 153825
Glyphosate, 
Monopotassium 
salt Bufo americanus American Toad GRO DVP MMPH NOAEL LOAEL d 0.5 572 ae ppb 48.8 153825
Glyphosate, 
Monopotassium 
salt

Pseudacr
is triseriata

Striped, 
Northern Chorus 
Frog MOR MOR SURV NOAEL LOAEL 42 go 0.5 572 ae ppb 48.8 153825

Glyphosate, 
Monopotassium 
salt Bufo americanus American Toad MOR MOR SURV NOAEL 42 go 572 ae ppb 48.8 153825
Glyphosate 
isopropylamine 
salt Bufo americanus American Toad GRO DVP MMPH NOAEL LOAEL d 0.5 572 ae ppb 48.7 153825
Glyphosate, 
Monopotassium 
salt

Pseudacr
is triseriata

Striped, 
Northern Chorus 
Frog GRO DVP MMPH NOAEL 32 d 572 ae ppb 48.8 153825

Glyphosate 
isopropylamine 
salt Bufo americanus American Toad MOR MOR SURV NOAEL 42 go 572 ae ppb 48.7 153825
Glyphosate 
isopropylamine 
salt

Zizaniops
is miliaceae Giant Cutgrass POP POP ABND LOAEL 365 d 4.66 L/ha 100 161190

Glyphosate 
isopropylamine 
salt

Zizaniops
is miliaceae Giant Cutgrass POP POP ABND LOAEL 730 d 4.66 L/ha 100 161190

Glyphosate 
isopropylamine 
salt

Polygonu
m

hydropipero
ides

Swamp 
Smartweed POP POP ABND NOAEL 365 d 4.66 L/ha 100 161190
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Glyphosate 
isopropylamine 
salt

Polygonu
m

hydropipero
ides

Swamp 
Smartweed POP POP ABND NOAEL 730 d 4.66 L/ha 100 161190

Glyphosate 
isopropylamine 
salt Cyperus sp. Flatsedge POP POP ABND NOAEL 365 d 4.66 L/ha 100 161190
Glyphosate 
isopropylamine 
salt Cyperus sp. Flatsedge POP POP ABND NOAEL 730 d 4.66 L/ha 100 161190
Glyphosate 
isopropylamine 
salt Panicum sp. Panic Grass POP POP ABND LOAEL 365 d 4.66 L/ha 100 161190
Glyphosate 
isopropylamine 
salt Panicum sp. Panic Grass POP POP ABND NOAEL 730 d 4.66 L/ha 100 161190
Glyphosate 
isopropylamine 
salt

Alternan
thera

philoxeroide
s Alligator‐Weed POP POP ABND NOAEL 365 d 4.66 L/ha 100 161190

Glyphosate 
isopropylamine 
salt

Alternan
thera

philoxeroide
s Alligator‐Weed POP POP ABND NOAEL 730 d 4.66 L/ha 100 161190

Glyphosate 
isopropylamine 
salt Sesbania herbacea

Colorado 
Riverhemp POP POP ABND NOAEL 365 d 4.66 L/ha 100 161190

Glyphosate 
isopropylamine 
salt Sesbania herbacea

Colorado 
Riverhemp POP POP ABND NOAEL 730 d 4.66 L/ha 100 161190

Glyphosate 
isopropylamine 
salt

Echinoch
loa walteri Coast Cockspur POP POP ABND NOAEL 730 d 4.66 L/ha 100 161190

Glyphosate 
isopropylamine 
salt

Eleochari
s parvula

Dwarf 
Spikesedge POP POP ABND NOAEL 730 d 4.66 L/ha 100 161190

Glyphosate 
isopropylamine 
salt

Sagittari
a latifolia Arrowhead POP POP ABND NOAEL 365 d 4.66 L/ha 100 161190

Glyphosate 
isopropylamine 
salt

Sagittari
a latifolia Arrowhead POP POP ABND NOAEL 730 d 4.66 L/ha 100 161190

Glyphosate 
isopropylamine 
salt Luziola fluitans

Southern 
Watergrass POP POP ABND NOAEL 365 d 4.66 L/ha 100 161190

Glyphosate 
isopropylamine 
salt Luziola fluitans

Southern 
Watergrass POP POP ABND NOAEL 730 d 4.66 L/ha 100 161190
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Glyphosate 
isopropylamine 
salt

Rhopalos
iphum padi Aphid MOR MOR MORT NOAEL 0.7083 d 800 AI g/ha 100 150565

Glyphosate
Chlamyd
omonas eugametos Green Algae POP POP ABND NOAEL LOAEL 2 d 0.0001 0.001 M 100 6513

Glyphosate
Lithobat
es pipiens Leopard Frog GRO DVP MMPH NOAEL d 0.0069 mg/L 98 114296

Glyphosate Hyla versicolor Gray Tree Frog GRO DVP WGHT NOAEL 26 d 0.0069 mg/L 98 114296

Glyphosate
Lithobat
es pipiens Leopard Frog MOR MOR SURV NOAEL d 0.0069 mg/L 98 114296

Glyphosate NR Plantae Plant Kingdom POP POP CHLA NOAEL 16 d 0.0069 mg/L 98 114296

Glyphosate
Leptodia
ptomus minutus Copepod POP POP ABND NOAEL d 0.0069 mg/L 98 114296

Glyphosate Hyla versicolor Gray Tree Frog GRO DVP MMPH NOAEL 26 d 0.0069 mg/L 98 114296
Glyphosate Hyla versicolor Gray Tree Frog MOR MOR SURV NOAEL 26 d 0.0069 mg/L 98 114296
Glyphosate NR Plantae Plant Kingdom POP POP CHLA NOAEL 35 d 0.0069 mg/L 98 114296

Glyphosate
Ceriodap
hnia sp. Water Flea POP POP ABND NOAEL d 0.0069 mg/L 98 114296

Glyphosate NR Plantae Plant Kingdom POP POP BMAS NOAEL 36 d 0.0069 mg/L 98 114296
Glyphosate NR Plantae Plant Kingdom POP POP BMAS NOAEL 25 d 0.0069 mg/L 98 114296

Glyphosate
Skistodia
ptomus oregonensis

Calanoid 
Copepod POP POP ABND NOAEL d 0.0069 mg/L 98 114296

Glyphosate
Lithobat
es pipiens Leopard Frog GRO DVP WGHT NOAEL d 0.0069 mg/L 98 114296

Glyphosate Daphnia pulex Water Flea POP POP ABND NOAEL d 0.0069 mg/L 98 114296

AMPA Glomus intraradices
Mycorrhizal 
Fungi REP REP SEPD IC50 14 d 5.335 ppm 97 55367

AMPA Glomus intraradices
Mycorrhizal 
Fungi GRO GRO LGTH IC50 14 d 4.947 ppm 97 55367

Glyphosate Glomus intraradices
Mycorrhizal 
Fungi REP REP SEPD IC50 14 d 0.3996 ppm 99.9 55367

Glyphosate Glomus intraradices
Mycorrhizal 
Fungi GRO GRO LGTH IC50 14 d 0.4995 ppm 99.9 55367

Glyphosate Kochia scoparia Kochia GRO GRO WGHT LOAEL 28 d 0.74928 lb/acre 100 116117
Glyphosate Kochia scoparia Kochia GRO GRO WGHT LOAEL 28 d 0.74928 lb/acre 100 116117
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM ENZ ACHE LOAEL 4 d 0.096 mg/L 48 111451
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM TBAR LOAEL 4 d 0.096 mg/L 48 111451
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM TBAR NOAEL 4 d 0.192 mg/L 48 111451
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Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM TBAR LOAEL 4 d 0.096 mg/L 48 111451
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM GLUC LOAEL 4 d 0.096 mg/L 48 111451
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM GLYC LOAEL 4 d 0.096 mg/L 48 111451
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM LACT LOAEL 4 d 0.096 mg/L 48 111451
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM PRCO LOAEL 4 d 0.096 mg/L 48 111451
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM AMMO LOAEL 4 d 0.096 mg/L 48 111451
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM GLUC LOAEL 4 d 0.096 mg/L 48 111451
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM GLYC LOAEL 4 d 0.096 mg/L 48 111451
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM LACT LOAEL 4 d 0.096 mg/L 48 111451
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM PRCO LOAEL 4 d 0.096 mg/L 48 111451
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM AMMO LOAEL 4 d 0.096 mg/L 48 111451
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM ENZ ACHE NOAEL 4 d 0.192 mg/L 48 111451
Glyphosate 
isopropylamine 
salt Piaractus

brachypomu
s Pirapatinga MOR MOR MORT LC50 4 d 46.7856 mg/L 48 120635

Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish MOR MOR MORT LC50 4 d 7.3 mg/L 100 111938
Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT LOAEL 2 gs 30 ae g/L 100 44096
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Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT NOAEL 2 gs 30 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT LOAEL 2 gs 120 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite POP POP COVR LOAEL 1 gs 30 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT LOAEL 1 gs 30 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT LOAEL 1 gs 120 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT NOAEL 1 gs 30 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite POP POP COVR LOAEL 1 gs 30 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite POP POP COVR LOAEL 2 gs 30 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT LOAEL 2 gs 120 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT NOAEL 2 gs 30 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT NOAEL 2 gs 120 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite POP POP COVR LOAEL 2 gs 30 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite POP POP COVR LOAEL 1 gs 30 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT LOAEL 1 gs 30 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT NOAEL 1 gs 30 ae g/L 100 44096
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Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT LOAEL 1 gs 120 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite POP POP COVR LOAEL 1 gs 30 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite POP POP COVR LOAEL 2 gs 30 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT LOAEL 2 gs 30 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT LOAEL 2 gs 120 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite MOR MOR MORT NOAEL 2 gs 30 ae g/L 100 44096

Glyphosate 
isopropylamine 
salt Prosopis

glandulosa 
var. 
glandulosa Honey Mesquite POP POP COVR LOAEL 2 gs 30 ae g/L 100 44096

Glyphosate Glycine max Soybean POP POP ABND NOAEL hv 3.0328 lb/acre 100 116445

Glyphosate Sorghum bicolor Broomcorn POP POP ABND NOAEL hv 3.0328 lb/acre 100 116445

Glyphosate
Brunnich
ia ovata Buckwheat Vine POP POP ABND LOAEL 304.4 d 3.0328 lb/acre 100 116445

Glyphosate 
isopropylamine 
salt Pomacea lineata

Golden Apple 
Snail GRO GRO GAIN NOEC 8 d 0.12 mg/L 100 107038

Glyphosate 
isopropylamine 
salt Pomacea lineata

Golden Apple 
Snail GRO GRO GAIN NOEC LOEC 4 d 0.25 0.5 mg/L 100 107038

Glyphosate 
isopropylamine 
salt Pomacea lineata

Golden Apple 
Snail GRO GRO GAIN NOEC LOEC 4 d 2.4 4.8 mg/L 100 107038

Glyphosate 
isopropylamine 
salt

Lumbric
ulus variegatus

Oligochaete, 
Worm BCM ENZ GSTR LOAEL 4 d 0.05 mg/L 100 115572

Glyphosate 
isopropylamine 
salt

Lumbric
ulus variegatus

Oligochaete, 
Worm BCM ENZ GSTR NOAEL 4 d 5 mg/L 100 115572

Glyphosate 
isopropylamine 
salt

Lumbric
ulus variegatus

Oligochaete, 
Worm BCM ENZ CTLS NOAEL 4 d 5 mg/L 100 115572

Glyphosate 
isopropylamine 
salt

Lumbric
ulus variegatus

Oligochaete, 
Worm BCM ENZ SODA NOAEL LOAEL 4 d 0.05 0.1 mg/L 100 115572
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Glyphosate 
isopropylamine 
salt

Lumbric
ulus variegatus

Oligochaete, 
Worm ACC ACC RSDE BCF 4 d 0.05 mg/L 100 115572

Glyphosate 
isopropylamine 
salt

Lumbric
ulus variegatus

Oligochaete, 
Worm ACC ACC RSDE BCF 4 d 0.1 mg/L 100 115572

Glyphosate 
isopropylamine 
salt

Lumbric
ulus variegatus

Oligochaete, 
Worm ACC ACC RSDE BCF 4 d 0.5 mg/L 100 115572

Glyphosate 
isopropylamine 
salt

Lumbric
ulus variegatus

Oligochaete, 
Worm ACC ACC RSDE BCF 4 d 1 mg/L 100 115572

Glyphosate 
isopropylamine 
salt

Lumbric
ulus variegatus

Oligochaete, 
Worm ACC ACC RSDE BCF 4 d 5 mg/L 100 115572

Glyphosate
Lumbric
ulus variegatus

Oligochaete, 
Worm ACC ACC RSDE BCF 4 d 1 mg/L 98 115572

Glyphosate
Lumbric
ulus variegatus

Oligochaete, 
Worm ACC ACC RSDE BCF 4 d 5 mg/L 98 115572

Glyphosate
Lumbric
ulus variegatus

Oligochaete, 
Worm ACC ACC RSDE BCF 4 d 0.05 mg/L 98 115572

Glyphosate
Lumbric
ulus variegatus

Oligochaete, 
Worm ACC ACC RSDE BCF 4 d 0.1 mg/L 98 115572

Glyphosate
Lumbric
ulus variegatus

Oligochaete, 
Worm ACC ACC RSDE BCF 4 d 0.5 mg/L 98 115572

Glyphosate 
isopropylamine 
salt

Thalassio
sira weissflogii Diatom POP POP PGRT NOAEL 2 d 1.96 mg/L >=98 105925

Glyphosate
Oncorhy
nchus kisutch Silver Salmon PHY PHY EPYR NOAEL LOAEL 0.0139 d 0.099 0.99 mg/L 99 89637

Glyphosate
Oncorhy
nchus kisutch Silver Salmon PHY PHY EPYR NOAEL LOAEL 0.0174 d 0.099 0.99 mg/L 99 89637

Glyphosate
Oncorhy
nchus kisutch Silver Salmon PHY PHY EPYR NOAEL LOAEL 0.0014 d 9.9 99 mg/L 99 89637

Glyphosate
Oncorhy
nchus kisutch Silver Salmon PHY PHY EPYR NOAEL LOAEL 0.0035 d 0.99 9.9 mg/L 99 89637

Glyphosate
Oncorhy
nchus kisutch Silver Salmon PHY PHY EPYR NOAEL LOAEL 0.0069 d 0.099 0.99 mg/L 99 89637

Glyphosate
Oncorhy
nchus kisutch Silver Salmon PHY PHY EPYR NOAEL LOAEL 0.0104 d 0.099 0.99 mg/L 99 89637

Glyphosate
Oncorhy
nchus kisutch Silver Salmon PHY PHY EPYR NOAEL LOAEL 0.0208 d 0.099 0.99 mg/L 99 89637

Glyphosate 
isopropylamine 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT NOAEL 4 d 0.03 ae mg/L 100 72797
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Glyphosate 
isopropylamine 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT NOAEL 4 d 0.18 ae mg/L 100 72797

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT NOAEL 4 d 0.18 ae mg/L 100 72797

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT NOAEL 4 d 0.03 ae mg/L 100 72797

Glyphosate Prosopis farcta Syrian Mesquite POP POP BMAS LOAEL 19 d 3.84 AI l/ha 100 99679

Glyphosate Prosopis farcta Syrian Mesquite POP POP BMAS LOAEL 72 d 3.84 AI l/ha 100 99679

Glyphosate Rubus fruticosus
Bramble 
Blackberry REP REP VEGR LOAEL d 3.8356 lb/acre 100 116507

Glyphosate Rubus fruticosus
Bramble 
Blackberry REP REP VEGR LOAEL d 3.8356 lb/acre 100 116507

Glyphosate Rubus fruticosus
Bramble 
Blackberry POP POP ABND LOAEL d 3.8356 lb/acre 100 116507

Glyphosate Rubus fruticosus
Bramble 
Blackberry POP POP ABND LOAEL d 3.8356 lb/acre 100 116507

Glyphosate
Xanthos
oma sagittifolium Cocoyam POP POP BMAS LOAEL 370 d 2.34 L/ha 100 116434

Glyphosate
Phragmit
es australis Grass POP POP WGHT LOAEL 30.44 d 1.99808 lb/acre 100 110337

Glyphosate
Phragmit
es australis Grass POP POP WGHT LOAEL 30.44 d 1.99808 lb/acre 100 110337

Glyphosate
Steinern
ema feltiae Nematode REP REP PROG NOAEL 10 d 21600 ppm 100 109598

Glyphosate
Steinern
ema feltiae Nematode BEH FDB PRBE NOAEL d 21600 ppm 100 109598

Glyphosate
Steinern
ema feltiae Nematode REP REP PROG NOAEL 10 d 21600 ppm 100 109598

Glyphosate
Steinern
ema feltiae Nematode BEH FDB PRBE NOAEL 5 d 21600 ppm 100 109598

Glyphosate Pinus taeda Loblolly Pine BCM BCM MGCO LOAEL 1 gs 4.46 lb/acre 100 120301
Glyphosate Pinus taeda Loblolly Pine GRO GRO HGHT NOAEL 2 gs 4.46 lb/acre 100 120301
Glyphosate NR Plantae Plant Kingdom POP POP ABND LOAEL 1 gs 4.46 lb/acre 100 120301

Glyphosate
Rhyacion
ia frustrana

Nantucket 
Pinetip Moth GRO GRO WGHT LOAEL 730 d 5 AI kg/ha 100 120301

Glyphosate
Rhyacion
ia frustrana

Nantucket 
Pinetip Moth POP POP ABND LOAEL 730 d 5 AI kg/ha 100 120301

Glyphosate 
isopropylamine 
salt Cornus canadensis

Bunchberry 
Dogwood POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733
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Glyphosate 
isopropylamine 
salt Picea glauca White Spruce GRO GRO HGHT NOAEL 3650 d 2.676 lb/acre 100 118733
Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom POP POP DVRS LOAEL 3650 d 2.676 lb/acre 100 118733
Glyphosate 
isopropylamine 
salt Alnus viridis Green Alder POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733
Glyphosate 
isopropylamine 
salt Betula papyrifera Paper Birch POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733
Glyphosate 
isopropylamine 
salt

Calamag
rostis canadensis

Bluejoint 
Reedgrass POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733

Glyphosate 
isopropylamine 
salt

Chameri
on

angustifoliu
m ssp. 
angustifoliu
m Fireweed POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733

Glyphosate 
isopropylamine 
salt

Equisetu
m arvense Field Horsetail POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733

Glyphosate 
isopropylamine 
salt

Equisetu
m sylvaticum

Woodland 
Horsetail POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733

Glyphosate 
isopropylamine 
salt

Heracleu
m

sphondyliu
m ssp. 
montanum

Common 
Cowparsnip POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733

Glyphosate 
isopropylamine 
salt Lonicera involucrata

Bearberry 
Honeysuckle POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733

Glyphosate 
isopropylamine 
salt Picea glauca White Spruce POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733
Glyphosate 
isopropylamine 
salt Populus balsamifera Balsam Poplar POP POP COVR LOAEL 3650 d 2.676 lb/acre 100 118733
Glyphosate 
isopropylamine 
salt Rosa acicularis Prickly Rose POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733
Glyphosate 
isopropylamine 
salt Rubus idaeus

European Red 
Raspberry POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733

Glyphosate 
isopropylamine 
salt Rubus pubescens

Dwarf Red 
Raspberry POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733
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Glyphosate 
isopropylamine 
salt Salix sp. Willow Species POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733
Glyphosate 
isopropylamine 
salt

Viburnu
m edule Squashberry POP POP COVR NOAEL 3650 d 2.676 lb/acre 100 118733

Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM HRM CRTS LOAEL 4 d 1.2 mg/L 100 112293
Glyphosate 
isopropylamine 
salt

Sclerotin
ia

sclerotioru
m Fungus POP POP ABND NOAEL 26 d 840 ae g/ha 100 70920

Glyphosate 
isopropylamine 
salt Glycine max Soybean BCM BCM PYAX NOAEL 26 d 840 ae g/ha 100 70920
Glyphosate 
isopropylamine 
salt Glycine max Soybean POP POP BMAS NOAEL hv 840 ae g/ha 100 70920
Glyphosate 
isopropylamine 
salt Glycine max Soybean POP POP BMAS NOAEL hv 840 ae g/ha 100 70920
Glyphosate 
isopropylamine 
salt Glycine max Soybean POP POP BMAS NOAEL hv 840 ae g/ha 100 70920
Glyphosate 
isopropylamine 
salt Glycine max Soybean POP POP BMAS NOAEL hv 840 ae g/ha 100 70920
Glyphosate 
isopropylamine 
salt Glycine max Soybean POP POP BMAS NOAEL hv 840 ae g/ha 100 70920
Glyphosate 
isopropylamine 
salt Glycine max Soybean PHY INJ SYMP NOAEL 7 d 840 ae g/ha 100 70920
Glyphosate 
isopropylamine 
salt Glycine max Soybean PHY INJ SYMP NOAEL 7 d 840 ae g/ha 100 70920
Glyphosate 
isopropylamine 
salt Glycine max Soybean PHY INJ SYMP NOAEL 7 d 840 ae g/ha 100 70920
Glyphosate 
isopropylamine 
salt

Sclerotin
ia

sclerotioru
m Fungus POP POP ABND NOAEL hv 840 ae g/ha 100 70920

Glyphosate 
isopropylamine 
salt

Sclerotin
ia

sclerotioru
m Fungus POP POP ABND NOAEL hv 840 ae g/ha 100 70920
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Glyphosate 
isopropylamine 
salt

Sclerotin
ia

sclerotioru
m Fungus POP POP ABND LOAEL hv 840 ae g/ha 100 70920

Glyphosate 
isopropylamine 
salt

Sclerotin
ia

sclerotioru
m Fungus POP POP ABND NOAEL hv 840 ae g/ha 100 70920

Glyphosate 
isopropylamine 
salt

Peromys
cus maniculatus Deer Mouse MOR MOR LFSP NOAEL 1217.6 d 3 AI kg/ha 100 69229

Glyphosate 
isopropylamine 
salt

Peromys
cus maniculatus Deer Mouse REP REP RPRD NOAEL 1217.6 d 3 AI kg/ha 100 69229

Glyphosate 
isopropylamine 
salt

Peromys
cus maniculatus Deer Mouse REP REP RPRD NOAEL 1217.6 d 3 AI kg/ha 100 69229

Glyphosate 
isopropylamine 
salt Microtus oregoni Creeping Vole REP REP RPRD NOAEL 1217.6 d 3 AI kg/ha 100 69229
Glyphosate 
isopropylamine 
salt

Peromys
cus maniculatus Deer Mouse REP REP RPRD NOAEL 365 d 3 AI kg/ha 100 69229

Glyphosate 
isopropylamine 
salt

Peromys
cus maniculatus Deer Mouse REP REP RPRD NOAEL 365 d 3 AI kg/ha 100 69229

Glyphosate 
isopropylamine 
salt Microtus oregoni Creeping Vole MOR MOR LFSP LOAEL 365.28 d 3 AI kg/ha 100 69229
Glyphosate 
isopropylamine 
salt Microtus oregoni Creeping Vole REP REP RPRD NOAEL 1217.6 d 3 AI kg/ha 100 69229
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish CEL GEN NABN NOAEL LOAEL 2 d 5 10 mg/L 100 97710
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish CEL GEN MNUC NOAEL LOAEL 2 d 10 15 mg/L 100 97710
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish CEL GEN NABN NOAEL LOAEL 4 d 5 10 mg/L 100 97710
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish CEL GEN DAMG LOAEL 2 d 5 mg/L 100 97710
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish CEL GEN NABN LOAEL 6 d 5 mg/L 100 97710
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Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish CEL GEN MNUC LOAEL 6 d 5 mg/L 100 97710
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish CEL GEN DAMG LOAEL 6 d 5 mg/L 100 97710
Glyphosate 
isopropylamine 
salt Carassius auratus Goldfish CEL GEN DAMG LOAEL 4 d 5 mg/L 100 97710
Glyphosate Algae NR Algae POP POP PSYN NOAEL 0.1667 d 10 uM 100 109342
Glyphosate Algae NR Algae POP POP PSYN NOAEL 0.1667 d 10 uM 100 109342
Glyphosate Algae NR Algae POP POP PSYN NOAEL 0.1667 d 10 uM 100 109342
Glyphosate Zostera marina Eelgrass GRO GRO RLGR NOAEL 3 d 100 uM 100 109342
Glyphosate Zostera marina Eelgrass BCM BCM CHAB NOAEL 3 d 100 uM 100 109342
Glyphosate Algae NR Algae POP POP PSYN NOAEL 0.1667 d 10 uM 100 109342
Glyphosate Algae NR Algae POP POP PSYN NOAEL 0.1667 d 10 uM 100 109342
Glyphosate Algae NR Algae POP POP PSYN NOAEL 0.1667 d 10 uM 100 109342

Glyphosate Cassinia arcuata
Drooping 
Cassinia MOR MOR MORT LOAEL 111 d 0.4014 lb/acre 100 70755

Glyphosate Cassinia arcuata
Drooping 
Cassinia MOR MOR MORT

NR‐
LETH 111 d 0.4014 lb/acre 100 70755

Glyphosate Cassinia arcuata
Drooping 
Cassinia MOR MOR MORT LOAEL 111 d 0.4014 lb/acre 100 70755

Glyphosate Cassinia arcuata
Drooping 
Cassinia MOR MOR MORT

NR‐
LETH 111 d 0.8028 lb/acre 100 70755

Glyphosate Cassinia arcuata
Drooping 
Cassinia MOR MOR MORT LOAEL 111 d 0.4014 lb/acre 100 70755

Glyphosate Cassinia arcuata
Drooping 
Cassinia MOR MOR MORT

NR‐
LETH 111 d 0.4014 lb/acre 100 70755

Glyphosate Aphis fabae
Black Bean 
Aphid BEH AVO CHEM LOAEL 0.0104 d 1.5 mM 100 118858

Glyphosate Aphis fabae
Black Bean 
Aphid POP POP ABND LOAEL 8 d 0.015 mM 100 118858

Glyphosate Vicia faba Broadbean GRO GRO HGHT NOAEL LOAEL 8 d 15 150 mM 100 118858

Glyphosate Aphis fabae
Black Bean 
Aphid POP POP ABND NOAEL LOAEL 8 d 15 150 mM 100 118858

Glyphosate Vicia faba Broadbean GRO GRO HGHT NOAEL 8 d 150 mM 100 118858
Glyphosate Vicia faba Broadbean GRO GRO HGHT NOAEL LOAEL 8 d 15 150 mM 100 118858

Glyphosate Aphis fabae
Black Bean 
Aphid POP POP ABND LOAEL 2 d 1.5 mM 100 118858

Glyphosate Vicia faba Broadbean GRO GRO HGHT LOAEL 8 d 0.015 mM 100 118858

Glyphosate Poa annua Annual Bluegrass POP POP CNTL LOAEL 7 d 0.2676 lb/acre 100 121125
Glyphosate 
isopropylamine 
salt

Tetrahy
mena pyriformis Ciliate BEH AVO STIM EC50 0.2083 d 0.83712 mg/L 0.96 60864
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Glyphosate 
isopropylamine 
salt Aphytis melinus

Red Scale 
Parasite MOR MOR MORT

NR‐
ZERO 0.3333 d 0.48 % 48 90421

Glyphosate 
isopropylamine 
salt Aphytis lignanensis Parasitic Wasp MOR MOR MORT

NR‐
ZERO 0.3333 d 0.48 % 48 90421

Glyphosate 
isopropylamine 
salt Aphytis melinus

Red Scale 
Parasite MOR MOR MORT

NR‐
ZERO 0.3333 d 0.48 % 48 90421

Glyphosate 
isopropylamine 
salt Aphytis lignanensis Parasitic Wasp MOR MOR MORT

NR‐
ZERO 0.3333 d 0.48 % 48 90421

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM ENZ ACHE NOAEL 4 d 9.6 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM GLYC LOAEL 4 d 1.44 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM AMMO LOAEL 4 d 1.44 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM AMMO LOAEL 4 d 1.44 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM ENZ ACHE LOAEL 4 d 1.44 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM LACT LOAEL 4 d 1.44 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM GLYC LOAEL 4 d 1.44 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM PRCO LOAEL 4 d 1.44 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM PRCO LOAEL 4 d 1.44 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM GLUC LOAEL 4 d 1.44 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM GLUC LOAEL 4 d 1.44 mg/L 48 108093
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Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM HMCT LOAEL 4 d 1.44 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM PRCO LOAEL 4 d 1.44 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM HMGL LOAEL 4 d 1.44 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin CEL CEL RBCE LOAEL 4 d 1.44 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin CEL CEL LEUK NOAEL 4 d 9.6 mg/L 48 108093

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM LACT LOAEL 4 d 1.44 mg/L 48 108093

Glyphosate Lemna minor Duckweed PHY PHY PERM LOAEL 1 d 1.69 mg/L 100 6963
Glyphosate Lemna minor Duckweed PHY PHY PERM LOAEL 2 d 1.69 mg/L 100 6963
Glyphosate Lemna minor Duckweed PHY PHY PERM NOAEL LOAEL 3 d 1.69 16.9 mg/L 100 6963
Glyphosate Lemna minor Duckweed PHY PHY PERM LOAEL 4 d 1.69 mg/L 100 6963
Glyphosate Lemna minor Duckweed PHY PHY PERM NOAEL 0.5 d 16.9 mg/L 100 6963
Glyphosate 
isopropylamine 
salt NR Fungi Fungi Kingdom POP POP ABND NOAEL 3 d 3600 ppm 100 71212
Glyphosate 
isopropylamine 
salt NR Fungi Fungi Kingdom POP POP ABND NOAEL 7 d 3600 ppm 100 71212
Glyphosate 
isopropylamine 
salt Picea glauca White Spruce MOR MOR MORT

NR‐
ZERO 182.64 d 10 AI ul/L 35.9 92279

Glyphosate 
isopropylamine 
salt Picea glauca White Spruce MOR MOR MORT

NR‐
LETH 182.64 d 100 AI ul/L 35.9 92279

Glyphosate 
isopropylamine 
salt Picea glauca White Spruce GRO GRO HGHT LOAEL 182.64 d 1 AI ul/L 35.9 92279
Glyphosate 
isopropylamine 
salt Picea glauca White Spruce GRO GRO HGHT NOAEL 182.64 d 0.1 AI ul/L 35.9 92279
Glyphosate 
isopropylamine 
salt Picea glauca White Spruce GRO GRO LGTH NOAEL 182.64 d 1 AI ul/L 35.9 92279
Glyphosate 
isopropylamine 
salt Picea glauca White Spruce GRO GRO LGTH LOAEL 182.64 d 10 AI ul/L 35.9 92279
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Glyphosate 
isopropylamine 
salt Picea glauca White Spruce GRO GRO WGHT NOAEL 182.64 d 1 AI ul/L 35.9 92279
Glyphosate 
isopropylamine 
salt Picea glauca White Spruce GRO GRO WGHT LOAEL 182.64 d 10 AI ul/L 35.9 92279
Glyphosate 
isopropylamine 
salt Picea glauca White Spruce GRO GRO NROT NOAEL 182.64 d 0.1 AI ul/L 35.9 92279
Glyphosate 
isopropylamine 
salt Picea glauca White Spruce GRO GRO NROT LOAEL 182.64 d 1 AI ul/L 35.9 92279
Glyphosate 
isopropylamine 
salt Pinus

contorta 
var. latifolia Lodgepole Pine MOR MOR MORT

NR‐
ZERO 182.64 d 10 AI ul/L 35.9 92279

Glyphosate 
isopropylamine 
salt Pinus

contorta 
var. latifolia Lodgepole Pine MOR MOR MORT

NR‐
LETH 182.64 d 50 AI ul/L 35.9 92279

Glyphosate 
isopropylamine 
salt Pinus

contorta 
var. latifolia Lodgepole Pine GRO GRO HGHT LOAEL 182.64 d 0.1 AI ul/L 35.9 92279

Glyphosate 
isopropylamine 
salt Pinus

contorta 
var. latifolia Lodgepole Pine GRO GRO LGTH LOAEL 182.64 d 1 AI ul/L 35.9 92279

Glyphosate 
isopropylamine 
salt Pinus

contorta 
var. latifolia Lodgepole Pine GRO GRO LGTH NOAEL 182.64 d 0.1 AI ul/L 35.9 92279

Glyphosate 
isopropylamine 
salt Pinus

contorta 
var. latifolia Lodgepole Pine GRO GRO WGHT LOAEL 182.64 d 10 AI ul/L 35.9 92279

Glyphosate 
isopropylamine 
salt Pinus

contorta 
var. latifolia Lodgepole Pine GRO GRO WGHT NOAEL 182.64 d 1 AI ul/L 35.9 92279

Glyphosate 
isopropylamine 
salt Pinus

contorta 
var. latifolia Lodgepole Pine GRO GRO NROT NOAEL 182.64 d 0.1 AI ul/L 35.9 92279

Glyphosate 
isopropylamine 
salt Pinus

contorta 
var. latifolia Lodgepole Pine GRO GRO NROT LOAEL 182.64 d 1 AI ul/L 35.9 92279

Glyphosate 
isopropylamine 
salt

Perkinsu
s olseni Protozoan POP POP ABND IC50 3 d 0.2788 mM 68 111736

Glyphosate
Perkinsu
s olseni Protozoan POP POP ABND IC50 3 d 3.4 mM 100 111736

Glyphosate 
isopropylamine 
salt

Ruditape
s decussatus Clam MOR MOR MORT

NR‐
ZERO 4 d 6.8 mg/L 68 111736
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Glyphosate
Ruditape
s decussatus Clam MOR MOR MORT

NR‐
ZERO 4 d 10 mg/L 100 111736

Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom POP POP COVR LOAEL 1 gs 50 AI % 100 120311
Glyphosate 
isopropylamine 
salt Pinus sylvestris Scots Pine MOR MOR MORT NOAEL 6 gs 50 AI % 100 120311
Glyphosate 
isopropylamine 
salt Pinus sylvestris Scots Pine GRO GRO HGHT NOAEL 11 gs 50 AI % 100 120311
Glyphosate 
isopropylamine 
salt Pinus sylvestris Scots Pine POP POP ABND NOAEL 4015 d 50 AI % 100 120311
Glyphosate 
isopropylamine 
salt Picea abies Norway Spruce MOR MOR MORT NOAEL 6 gs 50 AI % 100 120311
Glyphosate 
isopropylamine 
salt Picea abies Norway Spruce GRO GRO HGHT NOAEL 11 gs 50 AI % 100 120311
Glyphosate 
isopropylamine 
salt Picea abies Norway Spruce POP POP ABND NOAEL 4015 d 50 AI % 100 120311
Glyphosate 
isopropylamine 
salt Picea abies Norway Spruce MOR MOR MORT NOAEL 6 gs 100 AI % 100 120311
Glyphosate 
isopropylamine 
salt Picea abies Norway Spruce GRO GRO HGHT NOAEL 4 gs 100 AI % 100 120311
Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom POP POP COVR LOAEL 1 gs 100 AI % 100 120311
Glyphosate 
isopropylamine 
salt Pinus sylvestris Scots Pine MOR MOR MORT NOAEL 6 gs 100 AI % 100 120311
Glyphosate 
isopropylamine 
salt Pinus sylvestris Scots Pine GRO GRO HGHT NOAEL 6 gs 100 AI % 100 120311
Glyphosate 
isopropylamine 
salt Trechus apicalis Ground Beetle POP POP ABND NOAEL 770 d 1.5 ae kg/ha 100 97441
Glyphosate 
isopropylamine 
salt

Invertebr
ates NR Invertebrates POP POP ABND NOAEL 730 d 2.8 L/ha 100 96964

Glyphosate
Danthoni
a sp. Oatgrass POP POP BMAS NOAEL LOAEL 96 d 0.1602 0.3204 lb/acre 100 44275
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Glyphosate
Trichogr
amma pretiosum Parasitic Wasp GRO DVP EMRG NOAEL em 960 AI g/ha 100 110225

Glyphosate
Trichogr
amma pretiosum Parasitic Wasp GRO DVP EMRG NOAEL em 960 AI g/ha 100 110225

Glyphosate
Trichogr
amma pretiosum Parasitic Wasp GRO DVP EMRG LOAEL em 960 AI g/ha 100 110225

Glyphosate 
isopropylamine 
salt

Trichogr
amma pretiosum Parasitic Wasp GRO DVP EMRG LOAEL em 960 AI g/ha 100 110225

Glyphosate 
isopropylamine 
salt

Trichogr
amma pretiosum Parasitic Wasp GRO DVP EMRG NOAEL em 960 AI g/ha 100 110225

Glyphosate 
isopropylamine 
salt

Trichogr
amma pretiosum Parasitic Wasp GRO DVP EMRG LOAEL em 960 AI g/ha 100 110225

Glyphosate 
isopropylamine 
salt

Trichogr
amma pretiosum Parasitic Wasp GRO DVP EMRG NOAEL em 960 AI g/ha 100 110225

Glyphosate 
isopropylamine 
salt

Trichogr
amma pretiosum Parasitic Wasp GRO DVP EMRG NOAEL em 960 AI g/ha 100 110225

Glyphosate 
isopropylamine 
salt

Trichogr
amma pretiosum Parasitic Wasp GRO DVP EMRG NOAEL em 960 AI g/ha 100 110225

Glyphosate 
isopropylamine 
salt

Trichogr
amma pretiosum Parasitic Wasp GRO DVP EMRG NOAEL em 972 AI g/ha 100 110225

Glyphosate 
isopropylamine 
salt

Trichogr
amma pretiosum Parasitic Wasp GRO DVP EMRG NOAEL em 972 AI g/ha 100 110225

Glyphosate 
isopropylamine 
salt

Trichogr
amma pretiosum Parasitic Wasp GRO DVP EMRG LOAEL em 972 AI g/ha 100 110225

Glyphosate 
isopropylamine 
salt Fragilaria sp. Diatom POP POP ABND NOAEL 5 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Fragilaria sp. Diatom POP POP ABND NOAEL 5 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Meridion sp. Diatom POP POP ABND NOAEL 5 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Fragilaria sp. Diatom POP POP ABND NOAEL 47 d 2.2 AI kg/ha 100 6383
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Glyphosate 
isopropylamine 
salt Amphora sp. Diatom POP POP ABND NOAEL 1 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt NR Tabellariales Diatom Order POP POP ABND LOAEL 5 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt NR Tabellariales Diatom Order POP POP ABND NOAEL 29 d 22 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt NR

Cymbellace
ae Diatom Family POP POP ABND NOAEL 5 d 2.2 AI kg/ha 100 6383

Glyphosate 
isopropylamine 
salt Frustilia sp. Diatom POP POP ABND NOAEL 5 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt

Achnant
hes sp. Diatom POP POP ABND NOAEL 5 d 2.2 AI kg/ha 100 6383

Glyphosate 
isopropylamine 
salt NR

Cymbellace
ae Diatom Family POP POP ABND NOAEL 1 d 2.2 AI kg/ha 100 6383

Glyphosate 
isopropylamine 
salt Amphora sp. Diatom POP POP ABND NOAEL 29 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt

Achnant
hes sp. Diatom POP POP ABND NOAEL 1 d 2.2 AI kg/ha 100 6383

Glyphosate 
isopropylamine 
salt Navicula sp. Diatom POP POP ABND NOAEL 5 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Meridion sp. Diatom POP POP ABND NOAEL 29 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt

Achnant
hes sp. Diatom POP POP ABND NOAEL 5 d 22 AI kg/ha 100 6383

Glyphosate 
isopropylamine 
salt NR Tabellariales Diatom Order POP POP ABND NOAEL 5 d 22 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Frustilia sp. Diatom POP POP ABND NOAEL 47 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Fragilaria sp. Diatom POP POP ABND NOAEL 1 d 2.2 AI kg/ha 100 6383
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Glyphosate 
isopropylamine 
salt Amphora sp. Diatom POP POP ABND NOAEL 5 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Hannaea sp. Diatom POP POP ABND NOAEL 5 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Fragilaria sp. Diatom POP POP ABND NOAEL 29 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt NR

Cymbellace
ae Diatom Family POP POP ABND NOAEL 29 d 2.2 AI kg/ha 100 6383

Glyphosate 
isopropylamine 
salt Navicula sp. Diatom POP POP ABND NOAEL 29 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt

Achnant
hes sp. Diatom POP POP ABND NOAEL 47 d 2.2 AI kg/ha 100 6383

Glyphosate 
isopropylamine 
salt

Achnant
hes sp. Diatom POP POP ABND NOAEL 29 d 2.2 AI kg/ha 100 6383

Glyphosate 
isopropylamine 
salt Hannaea sp. Diatom POP POP ABND NOAEL 47 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Meridion sp. Diatom POP POP ABND NOAEL 1 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt NR Tabellariales Diatom Order POP POP ABND NOAEL 29 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt NR Tabellariales Diatom Order POP POP ABND NOAEL 1 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Frustilia sp. Diatom POP POP ABND NOAEL 1 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Frustilia sp. Diatom POP POP ABND NOAEL 29 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Fragilaria sp. Diatom POP POP ABND NOAEL 5 d 22 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Amphora sp. Diatom POP POP ABND NOAEL 47 d 2.2 AI kg/ha 100 6383
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Glyphosate 
isopropylamine 
salt

Achnant
hes sp. Diatom POP POP ABND NOAEL 29 d 22 AI kg/ha 100 6383

Glyphosate 
isopropylamine 
salt Fragilaria sp. Diatom POP POP ABND NOAEL 29 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Frustilia sp. Diatom POP POP ABND NOAEL 29 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Meridion sp. Diatom POP POP ABND NOAEL 47 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Meridion sp. Diatom POP POP ABND NOAEL 29 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt

Gompho
nema sp. Diatom POP POP ABND LOAEL 29 d 2.2 AI kg/ha 100 6383

Glyphosate 
isopropylamine 
salt

Gompho
nema sp. Diatom POP POP ABND LOAEL 5 d 2.2 AI kg/ha 100 6383

Glyphosate 
isopropylamine 
salt Fragilaria sp. Diatom POP POP ABND NOAEL 47 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Frustilia sp. Diatom POP POP ABND NOAEL 47 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Meridion sp. Diatom POP POP ABND NOAEL 5 d 22 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt NR Tabellariales Diatom Order POP POP ABND NOAEL 5 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Navicula sp. Diatom POP POP ABND NOAEL 1 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Meridion sp. Diatom POP POP ABND NOAEL 5 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt NR Tabellariales Diatom Order POP POP ABND LOAEL 29 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Hannaea sp. Diatom POP POP ABND NOAEL 29 d 2.2 AI kg/ha 100 6383
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Glyphosate 
isopropylamine 
salt Frustilia sp. Diatom POP POP ABND NOAEL 5 d 2.2 AI kg/ha 100 6383
Glyphosate 
isopropylamine 
salt Triticum sp. Wheat GRO GRO NROT NOAEL 50 d 360000 ppm 100 96992
Glyphosate 
isopropylamine 
salt Triticum sp. Wheat GRO GRO NROT NOAEL 50 d 360000 ppm 100 96992
Glyphosate 
isopropylamine 
salt

Gaeuma
nnomyce
s

graminis 
var. tritici Fungus POP POP CNTL LOAEL 4 d 360000 ppm 100 96992

Glyphosate 
isopropylamine 
salt Alnus sp. Alder PHY INJ SYMP NOAEL 182.64 d 0.9812 lb/acre 100 70518
Glyphosate 
isopropylamine 
salt Alnus sp. Alder GRO GRO HGHT LOAEL 30.44 d 0.9812 lb/acre 100 70518
Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom POP POP CNTL LOAEL 60.88 d 0.9812 lb/acre 100 70518

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE NOEC LOEC 10 d 7.5 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 7 d 25 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 7 d 16.2 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 7 d mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 10 d 8.5 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 10 d 11.9 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 10 d 22.1 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC25 5 d 11.4 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC25 2 d 15.1 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC50 2 d 33.1 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC50 5 d 22.6 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC50 10 d 20.5 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 10 d 25 mg/L 95 114615
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Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 10 d 10.2 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 7 d 14.1 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 7 d 25 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 10 d 15.8 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 7 d 25 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 7 d 25 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 7 d 16 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 7 d 11.2 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC10 2 d mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC10 5 d mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC10 10 d 4.6 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC25 10 d 10.7 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 10 d 10.1 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 10 d 14.5 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 10 d 25 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 10 d 18.3 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 10 d 10.2 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 10 d 6.3 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 7 d mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 7 d 7.3 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 7 d 25 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE NOEC LOEC 10 d 7.5 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE NOEC LOEC 10 d 7.5 mg/L 95 114615
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Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE NOEC LOEC 10 d 7.5 mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE NOEC 10 d mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE NOEC 10 d mg/L 95 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 7 d 2.8 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 7 d 13.6 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE NOEC LOEC 10 d 1 7.5 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE LOEC 10 d 1 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE NOEC 10 d 25 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC25 5 d 6.5 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 10 d 10.1 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 7 d 25 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 7 d 25 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 7 d 25 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 7 d 25 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC10 10 d 2.5 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 7 d 5.3 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 10 d 3.4 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 10 d 7 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 10 d 8.8 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 10 d 2.6 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 10 d mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 7 d 6 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 7 d 25 mg/L 100 114615
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Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 7 d 6.2 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 7 d 2.7 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 10 d mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC10 2 d mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC10 5 d 2.1 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC25 10 d 5 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC25 2 d mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC50 2 d 9.2 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC50 5 d 15.9 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO GRRT IC50 10 d 11.6 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 10 d 25 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 10 d 2.8 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC10 7 d 9.7 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC25 10 d 3.8 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 10 d 12.7 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE NOEC LOEC 10 d 1 7.5 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE LOEC 10 d 1 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE IC50 10 d 25 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed GRO MPH SIZE NOEC 10 d 25 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed POP POP ABND NOEC LOEC 10 d 0.5 1 mg/L 100 114615

Glyphosate Lemna gibba
Inflated 
Duckweed POP POP ABND NOEC LOEC 7 d 0.5 1 mg/L 100 114615

Glyphosate 
isopropylamine 
salt Cyprinus carpio Common Carp MOR MOR MORT LOAEL 0.0208 d 410 mg/L 100 56640
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Glyphosate 
isopropylamine 
salt Cyprinus carpio Common Carp MOR MOR MORT LOAEL 0.0417 d 205 mg/L 100 56640
Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil BCM BCM CARC NOAEL 14 d 25.6 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil BCM BCM CHLA NOAEL 14 d 25.6 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil BCM BCM CHLB NOAEL 14 d 25.6 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil GRO GRO WGHT IC50 14 d 3.81 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil GRO GRO WGHT IC50 14 d 1.65 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil PHY PHY PERM NOAEL 14 d 25.6 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil GRO GRO LGTH IC50 14 d 0.84 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil GRO GRO NROT IC50 14 d 1.77 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil GRO GRO LGTH IC50 14 d 31.16 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil GRO GRO AREA IC50 14 d 3.22 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil BCM BCM CARC NOAEL 14 d 25.6 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil BCM BCM CHLA NOAEL 14 d 25.6 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil BCM BCM CHLB NOAEL 14 d 25.6 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil GRO GRO WGHT IC50 14 d 24.14 ae mg/L 100 111592
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Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil GRO GRO WGHT IC50 14 d 2.98 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil PHY PHY PERM NOAEL 14 d 25.6 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil GRO GRO LGTH IC50 14 d 1.22 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil GRO GRO NROT IC50 14 d 3.35 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil GRO GRO LGTH IC50 14 d 28.79 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt

Myrioph
yllum sibiricum Water Milfoil GRO GRO AREA IC50 14 d 14.76 ae mg/L 100 111592

Glyphosate Lemna gibba
Inflated 
Duckweed BCM BCM CARC IC50 7 d 20.92 ae mg/L 97 111592

Glyphosate Lemna gibba
Inflated 
Duckweed BCM BCM CHLA IC50 7 d 24.97 ae mg/L 97 111592

Glyphosate Lemna gibba
Inflated 
Duckweed BCM BCM CHLB NOAEL 7 d 26 ae mg/L 97 111592

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO WGHT NOAEL 7 d 26 ae mg/L 97 111592

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO WGHT IC50 7 d 9.98 ae mg/L 97 111592

Glyphosate Lemna gibba
Inflated 
Duckweed GRO GRO NLEF IC50 7 d 11.74 ae mg/L 97 111592

Glyphosate 
isopropylamine 
salt Lemna gibba

Inflated 
Duckweed BCM BCM CARC IC50 7 d 11.54 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt Lemna gibba

Inflated 
Duckweed BCM BCM CHLA IC50 7 d 7.85 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt Lemna gibba

Inflated 
Duckweed BCM BCM CHLB IC50 7 d 7.69 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt Lemna gibba

Inflated 
Duckweed GRO GRO WGHT NOAEL 7 d 26 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt Lemna gibba

Inflated 
Duckweed GRO GRO WGHT IC50 7 d 8.57 ae mg/L 100 111592
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Glyphosate 
isopropylamine 
salt Lemna gibba

Inflated 
Duckweed GRO GRO NLEF IC50 7 d 5.37 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt Lemna gibba

Inflated 
Duckweed POP POP ABND IC50 7 d 4.58 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt Lemna gibba

Inflated 
Duckweed BCM BCM CARC IC50 7 d 32.24 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt Lemna gibba

Inflated 
Duckweed BCM BCM CHLA IC50 7 d 22.76 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt Lemna gibba

Inflated 
Duckweed BCM BCM CHLB IC50 7 d 16.27 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt Lemna gibba

Inflated 
Duckweed GRO GRO WGHT NOAEL 7 d 26 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt Lemna gibba

Inflated 
Duckweed GRO GRO WGHT IC50 7 d 14.44 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt Lemna gibba

Inflated 
Duckweed GRO GRO NLEF IC50 7 d 12.46 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt Lemna gibba

Inflated 
Duckweed POP POP ABND IC50 7 d 7.6 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm MOR MOR SURV NOAEL 28 d 106.4 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 106.4 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 106.4 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 106.4 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 106.4 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 106.4 ae mg/L 100 111592
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Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm MOR MOR SURV NOAEL 28 d 106.4 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 106.4 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 106.4 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 106.4 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 106.4 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 106.4 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm MOR MOR SURV NOAEL 28 d 53.2 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 53.2 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 53.2 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 53.2 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 53.2 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 53.2 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm MOR MOR MORT

NR‐
ZERO 28 d 53.2 ae mg/L 100 111592

Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm MOR MOR SURV NOAEL 28 d 53.2 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 53.2 ae mg/L 100 111592
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Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 53.2 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 53.2 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 53.2 ae mg/L 100 111592
Glyphosate 
isopropylamine 
salt Tubifex tubifex Tubificid Worm REP REP PROG NOAEL 28 d 53.2 ae mg/L 100 111592

Glyphosate
Myrioph
yllum sibiricum Water Milfoil GRO GRO LGTH IC50 14 d 34.53 ae mg/L 97 111592

Glyphosate
Myrioph
yllum sibiricum Water Milfoil BCM BCM CARC NOAEL 14 d 25.6 ae mg/L 97 111592

Glyphosate
Myrioph
yllum sibiricum Water Milfoil BCM BCM CHLA NOAEL 14 d 25.6 ae mg/L 97 111592

Glyphosate
Myrioph
yllum sibiricum Water Milfoil BCM BCM CHLB NOAEL 14 d 25.6 ae mg/L 97 111592

Glyphosate
Myrioph
yllum sibiricum Water Milfoil GRO GRO WGHT IC50 14 d 6.79 ae mg/L 97 111592

Glyphosate
Myrioph
yllum sibiricum Water Milfoil GRO GRO WGHT IC50 14 d 3.3 ae mg/L 97 111592

Glyphosate
Myrioph
yllum sibiricum Water Milfoil PHY PHY PERM NOAEL 14 d 25.6 ae mg/L 97 111592

Glyphosate
Myrioph
yllum sibiricum Water Milfoil GRO GRO LGTH IC50 14 d 1.56 ae mg/L 97 111592

Glyphosate
Myrioph
yllum sibiricum Water Milfoil GRO GRO NROT IC50 14 d 4.57 ae mg/L 97 111592

Glyphosate
Myrioph
yllum sibiricum Water Milfoil GRO GRO AREA IC50 14 d 4.82 ae mg/L 97 111592

Glyphosate 
isopropylamine 
salt Pinus contorta Tamarack Pine PHY IMM PRNF LOAEL 35 d 360000 ppm 100 96963
Glyphosate 
isopropylamine 
salt Pinus contorta Tamarack Pine PHY IMM PRNF LOAEL 49 d 360000 ppm 100 96963
Glyphosate 
isopropylamine 
salt

Xylotha
mia palmeri

Texas Desert 
Goldenrod POP POP COVR LOAEL 730 d 0.9812 lb/acre 100 44033

Glyphosate 
isopropylamine 
salt

Xylotha
mia palmeri

Texas Desert 
Goldenrod POP POP COVR LOAEL 182.64 d 0.9812 lb/acre 100 44033

Glyphosate 
isopropylamine 
salt

Xylotha
mia palmeri

Texas Desert 
Goldenrod POP POP COVR LOAEL d 0.9812 lb/acre 100 44033
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Glyphosate 
isopropylamine 
salt NR Poaceae Grass Family POP POP COVR NOAEL 730.56 d 1.9624 lb/acre 100 44033
Glyphosate 
isopropylamine 
salt NR Poaceae Grass Family POP POP COVR NOAEL LOAEL 182.64 d 0.9812 1.9624 lb/acre 100 44033
Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom POP POP BMAS NOAEL d 1.9624 lb/acre 100 44033

Glyphosate
Anacardi
um occidentale Cashew POP POP BMAS NOAEL hv 2.676 lb/acre 100 48148

Glyphosate
Anacardi
um occidentale Cashew BCM BCM NCON NOAEL hv 2.676 lb/acre 100 48148

Glyphosate NR Cyperales
Grass/Sedge 
Order POP POP BMAS NOAEL LOAEL 121.76 d 1.784 2.676 lb/acre 100 48148

Glyphosate NR Cyperales
Grass/Sedge 
Order BCM BCM KCON NOAEL LOAEL 121.76 d 1.784 2.676 lb/acre 100 48148

Glyphosate NR Plantae Plant Kingdom POP POP BMAS LOAEL 121.76 d 1.784 lb/acre 100 48148
Glyphosate NR Plantae Plant Kingdom BCM BCM NCON NOAEL 121.76 d 2.676 lb/acre 100 48148
Glyphosate NR Plantae Plant Kingdom POP POP BMAS NOAEL LOAEL 121.76 d 1.784 2.676 lb/acre 100 48148
Glyphosate NR Plantae Plant Kingdom BCM BCM NCON NOAEL LOAEL 121.76 d 1.784 2.676 lb/acre 100 48148

Glyphosate NR Cyperales
Grass/Sedge 
Order POP POP BMAS NOAEL 121.76 d 2.676 lb/acre 100 48148

Glyphosate NR Cyperales
Grass/Sedge 
Order BCM BCM NCON NOAEL LOAEL 121.76 d 1.784 2.676 lb/acre 100 48148

Glyphosate
Anacardi
um occidentale Cashew BCM BCM NCON NOAEL hv 2.676 lb/acre 100 48148

Glyphosate NR Plantae Plant Kingdom POP POP BMAS LOAEL 121.76 d 1.784 lb/acre 100 48148
Glyphosate NR Plantae Plant Kingdom POP POP BMAS LOAEL 121.76 d 1.784 lb/acre 100 48148

Glyphosate Gladiolus sp. Gladiolus REP REP VEGR LOAEL gm 0.892 lb/acre 100 113903

Glyphosate Gladiolus sp. Gladiolus GRO MPH WGHT LOAEL hv 0.892 lb/acre 100 113903

Glyphosate Gladiolus sp. Gladiolus GRO GRO DMTR NOAEL hv 0.892 lb/acre 100 113903
Glyphosate NR Plantae Plant Kingdom POP POP ABND LOAEL 90 d 0.892 lb/acre 100 113903
Glyphosate 
isopropylamine 
salt Plankton sp. Plankton POP POP PSYN NOAEL 1 d 0.43 AI kg/ha 100 53095

Glyphosate
Nicotian
a tabacum Tobacco POP POP BMAS LOAEL hv 1.99808 lb/acre 100 48141

Glyphosate
Nicotian
a tabacum Tobacco GRO GRO VGOR NOAEL d 1.99808 lb/acre 100 48141

Glyphosate
Nicotian
a tabacum Tobacco POP POP ABND LOAEL 27 d 1.99808 lb/acre 100 48141

Glyphosate
Nicotian
a tabacum Tobacco GRO GRO VGOR LOAEL d 1.99808 lb/acre 100 48141
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Glyphosate Dactylis glomerata Orchardgrass PHY INJ DAMG NOAEL 42 d 1.99808 lb/acre 100 48141
Glyphosate Secale cereale Common Rye PHY INJ DAMG NOAEL 42 d 1.99808 lb/acre 100 48141

Glyphosate
Caenorh
abditis elegans Nematode BEH BEH NMVM LOAEL 1 d 7 ppm 100 117675

Glyphosate
Caenorh
abditis elegans Nematode BEH BEH BOWW NOAEL 1 d 0.7 ppm 100 117675

Glyphosate
Caenorh
abditis elegans Nematode BEH BEH BOWW LOAEL 1 d 7 ppm 100 117675

Glyphosate
Caenorh
abditis elegans Nematode BEH BEH NMVM NOAEL 3 d 0.7 ppm 100 117675

Glyphosate
Caenorh
abditis elegans Nematode BEH BEH NMVM LOAEL 3 d 7 ppm 100 117675

Glyphosate
Caenorh
abditis elegans Nematode REP REP PROG NOAEL 3 d 0.7 ppm 100 117675

Glyphosate
Caenorh
abditis elegans Nematode REP REP PROG LOAEL 3 d 7 ppm 100 117675

Glyphosate 
isopropylamine 
salt Anas

platyrhynch
os Mallard Duck NOC NOC MULT NOAEL 15 d 178

AI 
lb/100gal/
ac 100 35249

Glyphosate 
isopropylamine 
salt Anas

platyrhynch
os Mallard Duck GRO DVP ABNM NOAEL 15 d 178

AI 
lb/100gal/
ac 100 35249

Glyphosate 
isopropylamine 
salt Anas

platyrhynch
os Mallard Duck MOR MOR MORT LC50 15 d 178

AI 
lb/100gal/
ac 100 35249

Glyphosate 
isopropylamine 
salt Zea mays Corn POP POP ABND NOAEL 28 d 3

fl oz 
mat/cwt 100 88098

Glyphosate 
isopropylamine 
salt

Melanot
us depressus Wireworm POP POP ABND LOAEL 28 d 3

fl oz 
mat/cwt 100 88098

Glyphosate 
isopropylamine 
salt

Melanot
us depressus Wireworm POP POP ABND LOAEL 28 d 3

fl oz 
mat/cwt 100 88098

Glyphosate 
isopropylamine 
salt

Ageratu
m

houstonianu
m Ageratum PHY INJ DAMG NOAEL 56 d 0.74036 lb/acre 100 70759

Glyphosate 
isopropylamine 
salt Lobularia maritima Sweet Alyssum PHY INJ DAMG LOAEL 14 d 0.74036 lb/acre 100 70759
Glyphosate 
isopropylamine 
salt

Callistep
hus chinensis China Aster PHY INJ DAMG LOAEL 14 d 0.74036 lb/acre 100 70759

Glyphosate 
isopropylamine 
salt Celosia cristata

Crested Cock's 
Comb PHY INJ DAMG LOAEL 56 d 0.74036 lb/acre 100 70759
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Glyphosate 
isopropylamine 
salt

Coreopsi
s lanceolata

Lanceleaf 
Tickseed PHY INJ DAMG LOAEL 14 d 0.74036 lb/acre 100 70759

Glyphosate 
isopropylamine 
salt Dahlia sp. Dahlia PHY INJ DAMG LOAEL 14 d 0.74036 lb/acre 100 70759
Glyphosate 
isopropylamine 
salt Dianthus barbatus Sweet‐William PHY INJ DAMG LOAEL 14 d 0.74036 lb/acre 100 70759
Glyphosate 
isopropylamine 
salt

Pelargon
ium x hortorum Zonal Geranium PHY INJ DAMG NOAEL 56 d 0.74036 lb/acre 100 70759

Glyphosate 
isopropylamine 
salt Hibiscus moscheutos

Crimsoneyed 
Rosemallow PHY INJ DAMG NOAEL 56 d 0.74036 lb/acre 100 70759

Glyphosate 
isopropylamine 
salt

Impatien
s walleriana Busy Lizzy PHY INJ DAMG NOAEL 56 d 0.74036 lb/acre 100 70759

Glyphosate 
isopropylamine 
salt Tagetes patula French Marigold PHY INJ DAMG NOAEL 56 d 0.74036 lb/acre 100 70759
Glyphosate 
isopropylamine 
salt Tagetes patula French Marigold PHY INJ DAMG NOAEL 56 d 0.74036 lb/acre 100 70759
Glyphosate 
isopropylamine 
salt

Nicotian
a alata Jasmine Tobacco PHY INJ DAMG NOAEL 56 d 0.74036 lb/acre 100 70759

Glyphosate 
isopropylamine 
salt

Capsicu
m annuum Bell Pepper PHY INJ DAMG NOAEL 56 d 0.74036 lb/acre 100 70759

Glyphosate 
isopropylamine 
salt Petunia hybrida Petunia PHY INJ DAMG LOAEL 14 d 0.74036 lb/acre 100 70759
Glyphosate 
isopropylamine 
salt Petunia hybrida Petunia PHY INJ DAMG NOAEL 56 d 0.74036 lb/acre 100 70759
Glyphosate 
isopropylamine 
salt Salvia farinacea Mealycup Sage PHY INJ DAMG NOAEL 56 d 0.74036 lb/acre 100 70759
Glyphosate 
isopropylamine 
salt Salvia splendens Scarlet Sage PHY INJ DAMG NOAEL 56 d 0.74036 lb/acre 100 70759
Glyphosate 
isopropylamine 
salt

Antirrhin
um majus Snapdragon PHY INJ DAMG LOAEL 14 d 0.74036 lb/acre 100 70759
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Glyphosate 
isopropylamine 
salt

Catharan
thus roseus Bright‐Eyes PHY INJ DAMG NOAEL 56 d 0.74036 lb/acre 100 70759

Glyphosate 
isopropylamine 
salt Zinnia violacea Zinnia PHY INJ DAMG NOAEL 56 d 0.74036 lb/acre 100 70759
Glyphosate 
isopropylamine 
salt Digitaria sanguinalis Purple Crabgrass POP POP CNTL LOAEL 14 d 0.74036 lb/acre 100 70759
Glyphosate 
isopropylamine 
salt

Amarant
hus sp. Amaranth POP POP CNTL LOAEL 14 d 0.74036 lb/acre 100 70759

Glyphosate
Toxicode
ndron radicans Poison‐Ivy POP POP CNTL LOAEL 35 d 0.74928 lb/acre 100 73745

Glyphosate Vitis labrusca American Grape POP POP BMAS NOAEL 126 d 0.74928 lb/acre 100 73745
Glyphosate Conyza canadensis Butterweed POP POP CNTL LOAEL 35 d 0.74928 lb/acre 100 73745
Glyphosate Bromus catharticus Rescuegrass POP POP CNTL LOAEL 35 d 0.74928 lb/acre 100 73745

Glyphosate Lolium multiflorum Annual Ryegrass POP POP CNTL LOAEL 35 d 0.74928 lb/acre 100 73745

Glyphosate
Taraxacu
m officinale

Common 
Dandelion POP POP CNTL LOAEL 35 d 0.74928 lb/acre 100 73745

Glyphosate 
isopropylamine 
salt Triticum sp. Wheat POP POP CNTL LOAEL 14 d 0.5352 lb/acre 100 73916
Glyphosate 
isopropylamine 
salt Vicia villosa Hairy Vetch POP POP CNTL LOAEL 14 d 0.5352 lb/acre 100 73916
Glyphosate 
isopropylamine 
salt Glycine max Soybean PHY INJ GINJ NOAEL 7 d 840 ae g/ha 100 114121
Glyphosate 
isopropylamine 
salt Glycine max Soybean POP POP BMAS NOAEL hv 840 ae g/ha 100 114121
Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN DAMG LOAEL 0.25 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN DAMG NOAEL 1 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN DAMG NOAEL 4 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN DAMG LOAEL 0.25 d 4.1 mg/L 41 117389
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Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN DAMG LOAEL 1 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN DAMG NOAEL 4 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN MNUC NOAEL 0.25 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN MNUC NOAEL 1 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN MNUC NOAEL 4 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN NABN NOAEL 0.25 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN NABN NOAEL 1 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN NABN NOAEL 4 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN DAMG LOAEL 0.25 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN DAMG NOAEL 1 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN DAMG LOAEL 4 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN DAMG LOAEL 0.25 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN DAMG LOAEL 1 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL GEN DAMG NOAEL 4 d 4.1 mg/L 41 117389

Glyphosate 
isopropylamine 
salt

Phakops
ora pachyrhizi Fungi POP POP ABND LOAEL 14 d 1.26 ae kg/ha 100 109341
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Glyphosate 
isopropylamine 
salt

Phakops
ora pachyrhizi Fungi POP POP ABND NOAEL 21 d 1.26 ae kg/ha 100 109341

Glyphosate 
isopropylamine 
salt

Phakops
ora pachyrhizi Fungi POP POP ABND LOAEL 14 d 1.26 ae kg/ha 100 109341

Glyphosate 
isopropylamine 
salt

Phakops
ora pachyrhizi Fungi POP POP ABND NOAEL LOAEL 14 d 1.26 2.52 ae kg/ha 100 109341

Glyphosate 
isopropylamine 
salt

Phakops
ora pachyrhizi Fungi POP POP ABND LOAEL 14 d 1.26 ae kg/ha 100 109341

Glyphosate 
isopropylamine 
salt

Phakops
ora pachyrhizi Fungi POP POP ABND LOAEL 14 d 1.26 ae kg/ha 100 109341

Glyphosate
Echinoch
loa phyllopogon

Rice 
Barnyardgrass POP POP BMAS EC50 d 0.26 ae kg/ha 100 59421

Glyphosate
Echinoch
loa phyllopogon

Rice 
Barnyardgrass POP POP BMAS EC50 d 0.16 ae kg/ha 100 59421

Glyphosate 
isopropylamine 
salt

Chenopo
dium album Lamb's‐Quarters POP POP COVR LOAEL 56 d 0.9812 lb/acre 100 117340

Glyphosate 
isopropylamine 
salt Glycine max Soybean GRO GRO HGHT NOAEL 56 d 1.9624 lb/acre 100 117340
Glyphosate 
isopropylamine 
salt Glycine max Soybean POP POP BMAS NOAEL 56 d 1.9624 lb/acre 100 117340
Glyphosate 
isopropylamine 
salt Sida spinosa Prickly Mallow POP POP COVR NOAEL 56 d 1.9624 lb/acre 100 117340
Glyphosate 
isopropylamine 
salt Sorghum halepense Johnson Grass POP POP COVR NOAEL 56 d 1.9624 lb/acre 100 117340
Glyphosate 
isopropylamine 
salt

Amarant
hus sp. Amaranth POP POP COVR LOAEL 56 d 0.9812 lb/acre 100 117340

Glyphosate 
isopropylamine 
salt

Chenopo
dium album Lamb's‐Quarters POP POP COVR LOAEL 56 d 0.9812 lb/acre 100 117340

Glyphosate 
isopropylamine 
salt Glycine max Soybean GRO GRO HGHT NOAEL 56 d 1.9624 lb/acre 100 117340
Glyphosate 
isopropylamine 
salt Glycine max Soybean POP POP BMAS NOAEL 56 d 1.9624 lb/acre 100 117340
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Glyphosate 
isopropylamine 
salt Sida spinosa Prickly Mallow POP POP COVR NOAEL 56 d 1.9624 lb/acre 100 117340
Glyphosate 
isopropylamine 
salt Sorghum halepense Johnson Grass POP POP COVR NOAEL 56 d 1.9624 lb/acre 100 117340
Glyphosate 
isopropylamine 
salt

Amarant
hus sp. Amaranth POP POP COVR LOAEL 56 d 0.9812 lb/acre 100 117340

Glyphosate 
isopropylamine 
salt Glycine max Soybean POP POP COVR NOAEL 56 d 1.9624 lb/acre 100 117340
Glyphosate 
isopropylamine 
salt Glycine max Soybean PHY INJ GINJ NOAEL 56 d 1.9624 lb/acre 100 117340
Glyphosate 
isopropylamine 
salt Glycine max Soybean POP POP COVR NOAEL 56 d 1.9624 lb/acre 100 117340
Glyphosate 
isopropylamine 
salt Glycine max Soybean PHY INJ GINJ NOAEL 56 d 1.9624 lb/acre 100 117340
Glyphosate 
isopropylamine 
salt Ipomoea lacunosa

White 
Morninglory PHY PHY WLSS LOAEL 7 d 0.9812 lb/acre 100 63873

Glyphosate 
isopropylamine 
salt Ipomoea lacunosa

White 
Morninglory PHY PHY WLSS LOAEL 7 d 0.9812 lb/acre 100 63873

Glyphosate 
isopropylamine 
salt

Euphorbi
a maculata Spotted Spurge PHY PHY WLSS LOAEL 7 d 0.9812 lb/acre 100 63873

Glyphosate 
isopropylamine 
salt Sesbania herbacea

Colorado 
Riverhemp PHY PHY WLSS LOAEL 7 d 0.9812 lb/acre 100 63873

Glyphosate 
isopropylamine 
salt Senna obtusifolia Sicklepod PHY PHY WLSS LOAEL 7 d 0.9812 lb/acre 100 63873
Glyphosate 
isopropylamine 
salt Ipomoea lacunosa

White 
Morninglory PHY PHY WLSS LOAEL 7 d 0.9812 lb/acre 100 63873

Glyphosate 
isopropylamine 
salt

Xanthiu
m strumarium

Common 
Cocklebur PHY PHY WLSS LOAEL 7 d 0.9812 lb/acre 100 63873

Glyphosate 
isopropylamine 
salt Glycine max Soybean BCM BCM WTCO NOAEL 1 gs 1.9624 lb/acre 100 63873
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Glyphosate 
isopropylamine 
salt Glycine max Soybean BCM BCM WTCO NOAEL 1 gs 1.9624 lb/acre 100 63873
Glyphosate 
isopropylamine 
salt Salvinia molesta Water Fern POP POP CNTL LOAEL 42 d 8.97 ae kg/ha 100 71381
Glyphosate 
isopropylamine 
salt Salvinia molesta Water Fern POP POP CNTL LOAEL 21 d 8.97 ae kg/ha 100 71381
Glyphosate 
isopropylamine 
salt Salvinia molesta Water Fern POP POP CNTL LOAEL 14 d 8.97 ae kg/ha 100 71381
Glyphosate 
isopropylamine 
salt Salvinia molesta Water Fern POP POP CNTL LOAEL 28 d 8.97 ae kg/ha 100 71381
Glyphosate 
isopropylamine 
salt Salvinia molesta Water Fern POP POP CNTL LOAEL 7 d 56.7 ae kg/ha 100 71381
Glyphosate 
isopropylamine 
salt Salvinia molesta Water Fern POP POP CNTL LOAEL 3 d 8.97 ae kg/ha 100 71381

Glyphosate
Epilobiu
m

nummulariif
olium

Creeping Willow 
Herb POP POP INDX NOAEL 49 d 0.64224 lb/acre 100 120532

Glyphosate Veronica filiformis Whetzel Weed POP POP INDX LOAEL 49 d 0.48168 lb/acre 100 120532

Glyphosate
Ranuncul
us repens

Creeping 
Buttercup POP POP INDX LOAEL 49 d 0.48168 lb/acre 100 120532

Glyphosate 
isopropylamine 
salt

Dichondr
a micrantha Dichondra POP POP ABND LOAEL 4.9 d 0.48168 lb/acre 100 120479

Glyphosate 
isopropylamine 
salt

Dichondr
a micrantha Dichondra POP POP ABND NOAEL 126 d 0.48168 lb/acre 100 120479

Glyphosate Brassica napus Colza POP POP PGRT IC50 8 d 0.0005 M 100 78497
Glyphosate Zea mays Corn POP POP PGRT IC50 8 d 0.0003 M 100 78497

Glyphosate 
monosodium salt Chlorella sp. Green Algae POP POP CHLO IC10 0.0833 d 450 mg/L 100 118972

Glyphosate 
monosodium salt NR

Trebouxiop
hyceae Algae Class POP POP CHLO IC10 0.0833 d 4700 mg/L 100 118972

Glyphosate 
monosodium salt

Neochlor
is sp. Green Algae POP POP CHLO IC10 0.0833 d 3600 mg/L 100 118972

Glyphosate 
monosodium salt NR

Trebouxiop
hyceae Algae Class POP POP CHLO IC10 0.0833 d 4000 mg/L 100 118972
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Glyphosate 
isopropylamine 
salt

Neocheti
na eichhorniae Weevil POP POP ABND NOAEL 60 d 0.11 AI g/m2 100 115186

Glyphosate 
isopropylamine 
salt

Neocheti
na eichhorniae Weevil BEH FDB FDNG LOAEL 60 d 0.11 AI g/m2 100 115186

Glyphosate 
isopropylamine 
salt

Neocheti
na eichhorniae Weevil POP POP ABND NOAEL 60 d 0.11 AI g/m2 100 115186

Glyphosate 
isopropylamine 
salt

Neocheti
na eichhorniae Weevil POP POP ABND NOAEL 60 d 0.11 AI g/m2 100 115186

Glyphosate 
isopropylamine 
salt

Eichhorn
ia crassipes Water‐Hyacinth REP REP VEGR NOAEL LOAEL 56 d 0.07 0.11 AI g/m2 100 115186

Glyphosate 
isopropylamine 
salt

Eichhorn
ia crassipes Water‐Hyacinth GRO DVP STGE NOAEL LOAEL 56 d 0.04 0.07 AI g/m2 100 115186

Glyphosate 
isopropylamine 
salt

Eichhorn
ia crassipes Water‐Hyacinth GRO GRO NLEF NOAEL LOAEL 56 d 0.04 0.07 AI g/m2 100 115186

Glyphosate 
isopropylamine 
salt

Neocheti
na bruchi

Water Hyacinth 
Weevil POP POP ABND NOAEL 60 d 0.11 AI g/m2 100 115186

Glyphosate 
isopropylamine 
salt

Neocheti
na bruchi

Water Hyacinth 
Weevil BEH FDB FDNG LOAEL 60 d 0.11 AI g/m2 100 115186

Glyphosate 
isopropylamine 
salt

Neocheti
na bruchi

Water Hyacinth 
Weevil POP POP ABND NOAEL 60 d 0.11 AI g/m2 100 115186

Glyphosate 
isopropylamine 
salt

Neocheti
na bruchi

Water Hyacinth 
Weevil POP POP ABND NOAEL 60 d 0.11 AI g/m2 100 115186

Glyphosate 
isopropylamine 
salt

Eichhorn
ia crassipes Water‐Hyacinth MOR MOR MORT

NR‐
LETH 60 d 0.21 AI g/m2 100 115186

Glyphosate 
isopropylamine 
salt

Eichhorn
ia crassipes Water‐Hyacinth MOR MOR MORT

NR‐
ZERO 60 d 0.11 AI g/m2 100 115186

Glyphosate NR Annelida
Segmented 
Worm Phylum POP POP ABND NOAEL 730 d 900 AI g/ha 100 52153

Glyphosate 
isopropylamine 
salt Aedes aegypti

Yellow Fever 
Mosquito BCM ENZ P450 NOAEL 3 d 0.1691 mg/L 100 117853

Glyphosate 
isopropylamine 
salt Aedes aegypti

Yellow Fever 
Mosquito BCM ENZ GSTR NOAEL 3 d 0.1691 mg/L 100 117853
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Glyphosate 
isopropylamine 
salt Aedes aegypti

Yellow Fever 
Mosquito CEL GEN GEXP NOAEL 3 d 0.1691 mg/L 100 117853

Glyphosate 
isopropylamine 
salt Aedes aegypti

Yellow Fever 
Mosquito CEL GEN GEXP LOAEL 3 d 0.1691 mg/L 100 117853

Glyphosate 
isopropylamine 
salt Aedes aegypti

Yellow Fever 
Mosquito BCM ENZ ESTE LOAEL 3 d 0.1691 mg/L 100 117853

Glyphosate 
isopropylamine 
salt Aedes aegypti

Yellow Fever 
Mosquito BCM ENZ ESTE NOAEL 3 d 0.1691 mg/L 100 117853

Glyphosate 
isopropylamine 
salt

Juniperu
s pinchotii Juniper, Redb MOR MOR MORT LOAEL 365.28 d 0.5 AI % 100 41265

Glyphosate 
isopropylamine 
salt

Juniperu
s pinchotii Juniper, Redb MOR MOR MORT LOAEL 487.04 d 0.5 AI % 100 41265

Glyphosate 
isopropylamine 
salt

Juniperu
s pinchotii Juniper, Redb MOR MOR MORT LOAEL 761 d 0.5 AI % 100 41265

Glyphosate 
isopropylamine 
salt

Juniperu
s pinchotii Juniper, Redb MOR MOR MORT LOAEL 91.32 d 0.5 AI % 100 41265

Glyphosate, 
Monopotassium 
salt Beta

vulgaris ssp. 
vulgaris Beet BCM BCM GBCM LOAEL 3 d 0.84 ae kg/ha 100 97121

Glyphosate, 
Monopotassium 
salt Beta

vulgaris ssp. 
vulgaris Beet BCM BCM GBCM LOAEL 3 d 0.84 ae kg/ha 100 97121

Glyphosate, 
Monopotassium 
salt Beta

vulgaris ssp. 
vulgaris Beet BCM BCM GBCM LOAEL 7 d 0.84 ae kg/ha 100 97121

Glyphosate, 
Monopotassium 
salt Fusarium oxysporum Fungi POP POP CNTL LOAEL 1 d 0.84 ae kg/ha 100 97121
Glyphosate, 
Monopotassium 
salt

Thanate
phorus cucumeris Fungi POP POP CNTL NOAEL 9 d 0.84 ae kg/ha 100 97121

Glyphosate, 
Monopotassium 
salt

Thanate
phorus cucumeris Fungi POP POP CNTL LOAEL 1 d 0.84 ae kg/ha 100 97121

Glyphosate, 
Monopotassium 
salt Fusarium oxysporum Fungi POP POP CNTL LOAEL 1 d 0.84 ae kg/ha 100 97121
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Glyphosate, 
Monopotassium 
salt

Thanate
phorus cucumeris Fungi POP POP CNTL NOAEL 9 d 0.84 ae kg/ha 100 97121

Glyphosate, 
Monopotassium 
salt

Thanate
phorus cucumeris Fungi POP POP CNTL NOAEL 9 d 0.84 ae kg/ha 100 97121

Glyphosate, 
Monopotassium 
salt Beta

vulgaris ssp. 
vulgaris Beet PHY INJ GINJ NOAEL 42 d 0.84 ae kg/ha 100 97121

Glyphosate, 
Monopotassium 
salt Beta

vulgaris ssp. 
vulgaris Beet PHY INJ GINJ NOAEL 42 d 0.84 ae kg/ha 100 97121

Glyphosate, 
Monopotassium 
salt Beta

vulgaris ssp. 
vulgaris Beet PHY INJ GINJ NOAEL 42 d 0.84 ae kg/ha 100 97121

Glyphosate 
isopropylamine 
salt

Ceriodap
hnia dubia Water Flea MOR MOR MORT LC50 1 d 6000 ae ug/L 41 87704

Glyphosate
Thanate
phorus cucumeris Fungi POP POP ABND NOAEL 28 d 1.49856 lb/acre 100 59458

Glyphosate
Thanate
phorus cucumeris Fungi REP REP GERM NOAEL LOAEL 28 d 0.74928 1.49856 lb/acre 100 59458

Glyphosate
Thanate
phorus cucumeris Fungi POP POP ABND LOAEL 42 d 0.37464 lb/acre 100 59458

Glyphosate
Thanate
phorus cucumeris Fungi REP REP GERM NOAEL 42 d 1.49856 lb/acre 100 59458

Glyphosate
Thanate
phorus cucumeris Fungi POP POP ABND NOAEL 28 d 0.74928 lb/acre 100 59458

Glyphosate
Thanate
phorus cucumeris Fungi REP REP GERM NOAEL 28 d 0.74928 lb/acre 100 59458

Glyphosate
Thanate
phorus cucumeris Fungi POP POP ABND NOAEL 42 d 1.49856 lb/acre 100 59458

Glyphosate
Thanate
phorus cucumeris Fungi REP REP GERM NOAEL 42 d 1.49856 lb/acre 100 59458

Glyphosate
Thanate
phorus cucumeris Fungi POP POP ABND NOAEL 42 d 1.49856 lb/acre 100 59458

Glyphosate
Thanate
phorus cucumeris Fungi REP REP GERM NOAEL 42 d 1.49856 lb/acre 100 59458

Glyphosate 
isopropylamine 
salt

Sclerotin
ia

sclerotioru
m Fungus REP REP GERM NOAEL 28 d 0.89 lb/acre 100 70745

Glyphosate 
isopropylamine 
salt

Sclerotin
ia

sclerotioru
m Fungus REP REP GERM NOAEL 28 d 0.89 lb/acre 100 70745

Glyphosate Kalmia angustifolia Sheep Laurel POP POP ABND NOAEL 273.96 d 2.99712 lb/acre 100 116216
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Glyphosate Kalmia angustifolia Sheep Laurel GRO MPH LGTH NOAEL 273.96 d 2.99712 lb/acre 100 116216

Glyphosate Kalmia angustifolia Sheep Laurel POP POP ABND LOAEL 273.96 d 2.56896 lb/acre 100 116216

Glyphosate Kalmia angustifolia Sheep Laurel GRO MPH LGTH NOAEL 273.96 d 2.56896 lb/acre 100 116216

Glyphosate Kalmia angustifolia Sheep Laurel POP POP ABND NOAEL 273.96 d 2.56896 lb/acre 100 116216

Glyphosate Kalmia angustifolia Sheep Laurel GRO MPH LGTH NOAEL 273.96 d 2.56896 lb/acre 100 116216
Glyphosate 
isopropylamine 
salt Calocoris norvegicus Strawberry Bug MOR MOR MORT NOAEL 0.5 d 1.8 AI ug/org 100 91087
Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise POP POP ABND LOAEL 2920 d 2.2 ae kg/ha 100 44103

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise REP REP SEED NOAEL 2920 d 4.5 ae kg/ha 100 44103

Glyphosate 
isopropylamine 
salt Quercus dumosa

Coastal Sage 
Scrub Oak POP POP COVR NOAEL 730 d 4.5 ae kg/ha 100 44103

Glyphosate 
isopropylamine 
salt Quercus dumosa

Coastal Sage 
Scrub Oak POP POP ABND NOAEL 730 d 4.5 ae kg/ha 100 44103

Glyphosate 
isopropylamine 
salt Quercus dumosa

Coastal Sage 
Scrub Oak POP POP ABND LOAEL 2920 d 4.5 ae kg/ha 100 44103

Glyphosate 
isopropylamine 
salt Quercus dumosa

Coastal Sage 
Scrub Oak POP POP ABND NOAEL 2920 d 2.2 ae kg/ha 100 44103

Glyphosate 
isopropylamine 
salt Quercus dumosa

Coastal Sage 
Scrub Oak POP POP COVR NOAEL 2920 d 2.2 ae kg/ha 100 44103

Glyphosate 
isopropylamine 
salt Quercus dumosa

Coastal Sage 
Scrub Oak POP POP COVR LOAEL 2920 d 4.5 ae kg/ha 100 44103

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise POP POP ABND LOAEL 730 d 2.2 ae kg/ha 100 44103

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise POP POP COVR LOAEL 730 d 2.2 ae kg/ha 100 44103

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise POP POP COVR LOAEL 2920 d 2.2 ae kg/ha 100 44103

Glyphosate Mus musculus House Mouse CEL CEL NCCM NOAEL 90 d 5 % 100 116496
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Glyphosate 
isopropylamine 
salt

Simocep
halus vetulus Water Flea MOR MOR MORT

NR‐
LETH 21 d 1.5 ae mg/L 100 72794

Glyphosate 
isopropylamine 
salt NR Fungi Fungi Kingdom POP POP ABND NOAEL 426.16 d 2.88116 lb/acre 100 48089
Glyphosate 
isopropylamine 
salt NR Fungi Fungi Kingdom POP POP ABND NOAEL 365.28 d 2.88116 lb/acre 100 48089
Glyphosate 
isopropylamine 
salt NR Fungi Fungi Kingdom POP POP ABND NOAEL 304.4 d 2.88116 lb/acre 100 48089
Glyphosate Pinus banksiana Jack Pine GRO GRO HGHT NOAEL LOAEL 1460 d 1.784 3.568 lb/acre 100 31942
Glyphosate Pinus banksiana Jack Pine GRO GRO HGHT NOAEL LOAEL 1095 d 0.892 1.784 lb/acre 100 31942
Glyphosate Acacia farnesiana Cassie POP POP COVR NOAEL LOAEL d 0.12488 0.24976 lb/acre 100 115987

Glyphosate Prosopis juliflora Mesquite POP POP COVR NOAEL LOAEL d 0.12488 0.24976 lb/acre 100 115987
Glyphosate Aloysia gratissima Whitebrush POP POP COVR LOAEL d 0.49952 lb/acre 100 115987
Glyphosate Quercus virginiana Live Oak POP POP COVR NOAEL d 1.99808 lb/acre 100 115987
Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat GRO MPH SMIX NOAEL d 450

mg/kg 
bdwt 100 106280

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat GRO GRO GAIN NOAEL 21 d 450

mg/kg 
bdwt 100 106280

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat POP POP SEXR NOAEL 21 d 450

mg/kg 
bdwt 100 106280

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat GRO DVP SXDP LOAEL 58.6 d 50

mg/kg 
bdwt 100 106280

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat BCM HRM TSTR NOAEL LOAEL d 150 450

mg/kg 
bdwt 100 106280

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat REP REP SPCL NOAEL d 450

mg/kg 
bdwt 100 106280

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat MOR MOR MORT

NR‐
ZERO d 450

mg/kg 
bdwt 100 106280

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat GRO DVP SXDP NOAEL LOAEL d 150 450

mg/kg 
bdwt 100 106280

Glyphosate Oryza sativa Rice POP POP ABND LOAEL 1 gs 1.8 AI kg/ha 100 95840
Glyphosate Oryza sativa Rice POP POP BMAS NOAEL 1 hv 1.8 AI kg/ha 100 95840

Glyphosate Rosa bracteata Macartney Rose PHY INJ DAMG NOAEL 365 d 4.014 lb/acre 100 44158
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Glyphosate Rosa bracteata Macartney Rose POP POP COVR LOAEL 365 d 4.014 lb/acre 100 44158

Glyphosate Rosa bracteata Macartney Rose PHY INJ DAMG NOAEL 730 d 4.014 lb/acre 100 44158

Glyphosate Rosa bracteata Macartney Rose POP POP COVR LOAEL 730 d 4.014 lb/acre 100 44158

Glyphosate Rosa bracteata Macartney Rose PHY INJ DAMG NOAEL 1095 d 4.014 lb/acre 100 44158

Glyphosate Rosa bracteata Macartney Rose POP POP COVR NOAEL 1095 d 4.014 lb/acre 100 44158

Glyphosate Rosa bracteata Macartney Rose PHY INJ DAMG NOAEL d 4.014 lb/acre 100 44158

Glyphosate Rosa bracteata Macartney Rose POP POP COVR NOAEL d 4.014 lb/acre 100 44158
Glyphosate NR Poaceae Grass Family POP POP COVR NOAEL 365 d 4.014 lb/acre 100 44158
Glyphosate NR Poaceae Grass Family POP POP COVR NOAEL 730 d 4.014 lb/acre 100 44158
Glyphosate NR Poaceae Grass Family POP POP COVR LOAEL 91.32 d 1.9624 lb/acre 100 44158
Glyphosate NR Plantae Plant Kingdom POP POP COVR LOAEL 91.32 d 1.9624 lb/acre 100 44158
Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise PHY INJ GINJ LOAEL 700.12 d 2.99712 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise PHY INJ GINJ LOAEL 852.32 d 2.99712 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise POP POP CNTL LOAEL 1339.36 d 2.99712 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise POP POP COVR LOAEL 1339.36 d 2.99712 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise POP POP CNTL LOAEL 1491.56 d 2.99712 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise POP POP COVR LOAEL 1491.56 d 2.99712 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma sparsifolium Redshank POP POP COVR NOAEL 456.6 d 3.99616 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma sparsifolium Redshank PHY INJ GINJ LOAEL 365.28 d 1.99808 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma sparsifolium Redshank POP POP CNTL NOAEL 639.24 d 1.99808 lb/acre 100 41472
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Glyphosate 
isopropylamine 
salt

Adenost
oma sparsifolium Redshank POP POP CNTL LOAEL 639.24 d 3.99616 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma sparsifolium Redshank POP POP COVR LOAEL 639.24 d 3.99616 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma sparsifolium Redshank POP POP COVR NOAEL 639.24 d 1.99808 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise PHY INJ GINJ LOAEL 365.28 d 1.99808 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise POP POP CNTL LOAEL 639.24 d 1.99808 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise POP POP COVR LOAEL 639.24 d 1.99808 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise PHY INJ GINJ LOAEL 365.28 d 1.99808 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise PHY INJ GINJ LOAEL 426.16 d 1.99808 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise POP POP COVR LOAEL 456.6 d 1.99808 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise POP POP CNTL LOAEL 456.6 d 1.99808 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise POP POP CNTL LOAEL 608.8 d 1.99808 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt

Adenost
oma

fasciculatu
m Chamise POP POP COVR LOAEL 608.8 d 1.99808 lb/acre 100 41472

Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM HRM CRTS NOAEL 4 d 1.2118 mg/L 100 112903

Glyphosate
Gossypiu
m sp. Cotton PHY INJ DAMG NOAEL 14 d 870 ae g/ha 100 110909

Glyphosate
Gossypiu
m sp. Cotton PHY INJ DAMG NOAEL 7 d 870 ae g/ha 100 110909

Glyphosate
Gossypiu
m sp. Cotton POP POP BMAS NOAEL hv 870 ae g/ha 100 110909

Glyphosate
Gossypiu
m sp. Cotton POP POP BMAS NOAEL hv 870 ae g/ha 100 110909
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Glyphosate 
isopropylamine 
salt

Beauveri
a bassiana Fungus GRO GRO WGHT LOAEL 7 d 12000 ppm 100 70790

Glyphosate 
isopropylamine 
salt

Beauveri
a bassiana Fungus GRO GRO WGHT NOAEL 7 d 6000 ppm 100 70790

Glyphosate 
isopropylamine 
salt

Beauveri
a bassiana Fungus REP REP GERM NOAEL 1 d 30000 ppm 100 70790

Glyphosate Vicia faba Broadbean POP POP BMAS NOAEL 2 gs 12.6 ml/100 L 36 95836
Glyphosate Vicia faba Broadbean BCM BCM DRYM NOAEL hv 12.6 ml/100 L 36 95836
Glyphosate Vicia faba Broadbean GRO GRO HGHT NOAEL hv 12.6 ml/100 L 36 95836
Glyphosate Vicia faba Broadbean GRO MPH LGTH LOAEL hv 12.6 ml/100 L 36 95836
Glyphosate Botrytis fabae Fungus POP POP ABND LOAEL hv 12.6 ml/100 L 36 95836
Glyphosate 
isopropylamine 
salt Cyperus esculentus Yellow Nutsedge GRO GRO WGHT LOAEL 28 d 0.84 ae kg/ha 100 120063
Glyphosate 
isopropylamine 
salt Rana cascadae Cascades Frog GRO DVP EMRG LOAEL 34 d 0.96 mg/L 50.2 96423
Glyphosate 
isopropylamine 
salt Rana cascadae Cascades Frog GRO DVP MMPH LOAEL 33 d 0.96 mg/L 50.2 96423
Glyphosate 
isopropylamine 
salt Rana cascadae Cascades Frog GRO DVP MMPH LOAEL 30 d 0.96 mg/L 50.2 96423
Glyphosate 
isopropylamine 
salt Rana cascadae Cascades Frog GRO GRO BMAS LOAEL 43 d 0.96 mg/L 50.2 96423
Glyphosate 
isopropylamine 
salt Rana cascadae Cascades Frog MOR MOR MORT

NR‐
LETH 43 d 1.94 mg/L 50.2 96423

Glyphosate Citrus sp. Citrus PHY INJ DAMG NOAEL 28 d 4.014 lb/acre 100 43582
Glyphosate Citrus sp. Citrus PHY INJ DAMG NOAEL 189 d 4.014 lb/acre 100 43582

Glyphosate
Derocera
s reticulatum Grey Field Slug MOR MOR MORT NOAEL 10 d 1.4 AI % 100 79821

Glyphosate
Derocera
s

panormitan
um

Longneck 
Fieldslug MOR MOR MORT NOAEL 10 d 1.4 AI % 100 79821

Glyphosate
Derocera
s reticulatum Grey Field Slug MOR MOR MORT NOAEL 10 d 2.2 kg/ha 100 79821

Glyphosate
Derocera
s

panormitan
um

Longneck 
Fieldslug MOR MOR MORT NOAEL 10 d 2.2 kg/ha 100 79821

Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom PHY INJ DAMG LOAEL 60.88 d 1.6056 lb/acre 36 116055
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Glyphosate 
isopropylamine 
salt Rumex acetosella Field Sorrel POP POP ABND LOAEL 60.88 d 1.6056 lb/acre 36 116055
Glyphosate 
isopropylamine 
salt

Oryctola
gus cuniculus European Rabbit POP POP INDX NOAEL 943.64 d 1.8 AI kg/ha 36 116055

Glyphosate 
isopropylamine 
salt Calluna vulgaris Heather PHY INJ DAMG LOAEL 60.88 d 1.6056 lb/acre 36 116055

Glyphosate
Myrioph
yllum aquaticum

Parrot Feather 
Watermilfoil BCM BCM CHLA LOAEL 14 d 0.168744 mg/L 35.6 105140

Glyphosate
Myrioph
yllum aquaticum

Parrot Feather 
Watermilfoil BCM BCM CHLB LOAEL 14 d 0.168744 mg/L 35.6 105140

Glyphosate
Myrioph
yllum aquaticum

Parrot Feather 
Watermilfoil BCM BCM CARC LOAEL 14 d 0.168744 mg/L 35.6 105140

Glyphosate
Myrioph
yllum aquaticum

Parrot Feather 
Watermilfoil GRO GRO LGTH NOAEL 14 d 0.168744 mg/L 35.6 105140

Glyphosate 
isopropylamine 
salt Fragaria sp. Strawberry GRO GRO WGHT LOAEL 60.88 d 0.16056 lb/acre 36 40855

Glyphosate Lotus
pedunculatu
s Big Trefoil PHY INJ DAMG LOAEL 49 d 0.64224 lb/acre 100 70295

Glyphosate Trifolium repens Dutch Clover PHY INJ DAMG NOAEL LOAEL 49 d 0.32112 0.64224 lb/acre 100 70295

Glyphosate
Hydrocot
yle heteromeria Waxweed PHY INJ DAMG NOAEL 49 d 0.48168 lb/acre 100 70295

Glyphosate
Dichondr
a micrantha Dichondra PHY INJ DAMG NOAEL 56 d 0.48168 lb/acre 100 70295

Glyphosate Agrostis castellana Bentgrass PHY INJ DAMG LOAEL 49 d 0.48168 lb/acre 100 70295

Glyphosate Centella asiatica
Asiatic 
Pennywort PHY INJ DAMG NOAEL 49 d 0.48168 lb/acre 100 70295

Glyphosate
Dichondr
a micrantha Dichondra PHY INJ DAMG NOAEL 49 d 0.48168 lb/acre 100 70295

Glyphosate Festuca rubra Ravine Fescue PHY INJ DAMG LOAEL 49 d 0.48168 lb/acre 100 70295

Glyphosate Festuca trachyphylla Hard Fescue PHY INJ DAMG NOAEL 49 d 0.48168 lb/acre 100 70295
Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata MOR MOR MORT LC50 4 d mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata MOR MOR MORT LC50 1 d mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata MOR MOR MORT LC50 0.25 d 20 mg/L 100 111445
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Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL HIS GHIS NOAEL LOAEL 4 d 7.5 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM GLUC NOAEL LOAEL 4 d 7.5 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM GLUC NOAEL LOAEL 1 d 7.5 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM NACO NOAEL 4 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM CLCO NOAEL 4 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata PHY PHY OSML NOAEL LOAEL 1 d 7.5 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata PHY PHY OSML NOAEL 0.25 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata PHY PHY OSML NOAEL 4 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GSTR NOAEL 1 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM NACO NOAEL 0.25 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM NACO NOAEL 1 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GSTR NOAEL 4 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM HRM CRTS NOAEL 4 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GSTR NOAEL 0.25 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ CTLS NOAEL 0.25 d 10 mg/L 100 111445
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Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ CTLS NOAEL 4 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ CTLS NOAEL LOAEL 4 d 7.5 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL HIS GHIS LOAEL 1 d 7.5 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL HIS GHIS NOAEL LOAEL 0.25 d 7.5 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM HRM CRTS NOAEL 0.25 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM GLUC NOAEL 0.25 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM HRM CRTS NOAEL 1 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM CLCO NOAEL 0.25 d 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM CLCO NOAEL LOAEL 1 d 7.5 10 mg/L 100 111445

Glyphosate 
isopropylamine 
salt

Procamb
arus sp. Crayfish MOR MOR MORT LC50 2 d 32650 mg/L 35.6 46779

Glyphosate 
isopropylamine 
salt Lepomis macrochirus Bluegill MOR MOR MORT LC50 2 d 4.5 mg/L 35.6 46779
Glyphosate 
isopropylamine 
salt Ictalurus punctatus Channel Catfish MOR MOR MORT LC50 2 d 5.5 mg/L 35.6 46779
Glyphosate 
isopropylamine 
salt

Pseudoki
rchneriel
la subcapitata Green Algae POP POP PGRT EC50 4 d 71 mg/L 100 118717

Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea PHY ITX IMBL EC50 2 d 307 mg/L 100 118717

Glyphosate

Pseudoki
rchneriel
la subcapitata Green Algae POP POP PGRT EC50 4 d 129 mg/L 95 118717

Glyphosate Daphnia magna Water Flea PHY ITX IMBL EC50 2 d 2000 mg/L 95 118717
Glyphosate Eisenia andrei Earthworm BEH AVO CHEM NOAEL 2 d 8.49 AI kg/ha 95 118717
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Glyphosate 
isopropylamine 
salt Eisenia andrei Earthworm BEH AVO CHEM NOAEL 2 d 14.7 AI kg/ha 100 118717
Glyphosate 
isopropylamine 
salt Rhinella sp.

South American 
Toads MOR MOR MORT LC50 4 d 1500 ae ug/L 100 117668

Glyphosate 
isopropylamine 
salt Rhinella marina Cane Toad MOR MOR MORT LC01 4 d 1578 ae ug/L 100 117668
Glyphosate 
isopropylamine 
salt Rhinella marina Cane Toad MOR MOR MORT LC50 4 d 2733 ae ug/L 100 117668
Glyphosate 
isopropylamine 
salt

Dendrop
sophus

microcephal
us Tree Frog MOR MOR MORT LC50 4 d 1200 ae ug/L 100 117668

Glyphosate 
isopropylamine 
salt Scinax ruber

Red Snouted 
Treefrog MOR MOR MORT LC01 4 d 1103 ae ug/L 100 117668

Glyphosate 
isopropylamine 
salt Scinax ruber

Red Snouted 
Treefrog MOR MOR MORT LC50 4 d 1642 ae ug/L 100 117668

Glyphosate 
isopropylamine 
salt

Hypsiboa
s crepitans

Emerald‐Eyed 
Tree Frog MOR MOR MORT LC01 4 d 984 ae ug/L 100 117668

Glyphosate 
isopropylamine 
salt

Hypsiboa
s crepitans

Emerald‐Eyed 
Tree Frog MOR MOR MORT LC50 4 d 2064 ae ug/L 100 117668

Glyphosate 
isopropylamine 
salt Rhinella granulosa Toad MOR MOR MORT LC01 4 d 1300 ae ug/L 100 117668
Glyphosate 
isopropylamine 
salt Rhinella granulosa Toad MOR MOR MORT LC50 4 d 2348 ae ug/L 100 117668
Glyphosate 
isopropylamine 
salt

Centrole
ne

prosoblepo
n Glass Frog MOR MOR MORT LC01 4 d 1145 ae ug/L 100 117668

Glyphosate 
isopropylamine 
salt

Centrole
ne

prosoblepo
n Glass Frog MOR MOR MORT LC50 4 d 2414 ae ug/L 100 117668

Glyphosate 
isopropylamine 
salt

Engysto
mops pustulosus Tungara Frog MOR MOR MORT LC01 4 d 1514 ae ug/L 100 117668

Glyphosate 
isopropylamine 
salt

Engysto
mops pustulosus Tungara Frog MOR MOR MORT LC50 4 d 2787 ae ug/L 100 117668
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Glyphosate 
isopropylamine 
salt Rhinella marina Cane Toad MOR MOR MORT

NR‐
LETH 4 d 29.52 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt Rhinella marina Cane Toad MOR MOR MORT LC01 4 d 2.4 ae kg/ha 100 117666
Glyphosate 
isopropylamine 
salt Rhinella marina Cane Toad MOR MOR MORT LC50 4 d 5963 ae ug/L 100 117666
Glyphosate 
isopropylamine 
salt Scinax ruber

Red Snouted 
Treefrog MOR MOR MORT

NR‐
LETH 4 d 14.76 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt Scinax ruber

Red Snouted 
Treefrog MOR MOR MORT LC50 4 d 6900 ae ug/L 100 117666

Glyphosate 
isopropylamine 
salt Rhinella granulosa Toad MOR MOR MORT LC01 4 d 6.4 ae kg/ha 100 117666
Glyphosate 
isopropylamine 
salt Rhinella granulosa Toad MOR MOR MORT LC50 4 d 7169 ae ug/L 100 117666
Glyphosate 
isopropylamine 
salt

Hypsiboa
s crepitans

Emerald‐Eyed 
Tree Frog MOR MOR MORT

NR‐
LETH 4 d 29.52 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt

Hypsiboa
s crepitans

Emerald‐Eyed 
Tree Frog MOR MOR MORT LC01 4 d 4.8 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt

Hypsiboa
s crepitans

Emerald‐Eyed 
Tree Frog MOR MOR MORT LC50 4 d 7303 ae ug/L 100 117666

Glyphosate 
isopropylamine 
salt

Hypsiboa
s crepitans

Emerald‐Eyed 
Tree Frog MOR MOR MORT

NR‐
ZERO 4 d 1.85 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt

Centrole
ne

prosoblepo
n Glass Frog MOR MOR MORT

NR‐
ZERO 4 d 1.85 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt

Centrole
ne

prosoblepo
n Glass Frog MOR MOR MORT

NR‐
LETH 4 d 14.76 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt

Centrole
ne

prosoblepo
n Glass Frog MOR MOR MORT LC01 4 d 1.97 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt

Centrole
ne

prosoblepo
n Glass Frog MOR MOR MORT LC50 4 d 4.5 ae kg/ha 100 117666
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Glyphosate 
isopropylamine 
salt

Pristima
ntis taeniatus Frog MOR MOR MORT

NR‐
ZERO 4 d 1.85 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt

Pristima
ntis taeniatus Frog MOR MOR MORT LC01 4 d 1.93 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt

Pristima
ntis taeniatus Frog MOR MOR MORT LC50 4 d 5.6 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt Rhinella granulosa Toad MOR MOR MORT

NR‐
LETH 4 d 29.52 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt Rhinella granulosa Toad MOR MOR MORT LC50 4 d 6.5 ae kg/ha 100 117666
Glyphosate 
isopropylamine 
salt Scinax ruber

Red Snouted 
Treefrog MOR MOR MORT LC01 4 d 0.32 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt Scinax ruber

Red Snouted 
Treefrog MOR MOR MORT LC50 4 d 7.3 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt Rhinella sp.

South American 
Toads MOR MOR MORT LC01 4 d 1.56 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt Rhinella sp.

South American 
Toads MOR MOR MORT LC50 4 d 14.8 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt

Engysto
mops pustulosus Tungara Frog MOR MOR MORT

NR‐
ZERO 4 d 7.38 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt

Engysto
mops pustulosus Tungara Frog MOR MOR MORT LC01 4 d 7.02 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt

Engysto
mops pustulosus Tungara Frog MOR MOR MORT LC50 4 d 19.6 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt Rhinella marina Cane Toad MOR MOR MORT LC01 4 d 5.08 ae kg/ha 100 117666
Glyphosate 
isopropylamine 
salt Rhinella marina Cane Toad MOR MOR MORT LC50 4 d 22.8 ae kg/ha 100 117666
Glyphosate 
isopropylamine 
salt

Dendrob
ates truncatus Poison Dart Frog MOR MOR MORT

NR‐
ZERO 4 d 7.38 ae kg/ha 100 117666
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Glyphosate 
isopropylamine 
salt

Dendrob
ates truncatus Poison Dart Frog MOR MOR MORT LC01 4 d 7.38 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt

Dendrob
ates truncatus Poison Dart Frog MOR MOR MORT LC50 4 d 7.38 ae kg/ha 100 117666

Glyphosate 
isopropylamine 
salt

Chordod
es nobilii Horsehair Worm POP ~POP ABND LOAEL d 0.07 ae mg/L 35.2 111033

Glyphosate 
isopropylamine 
salt

Chordod
es nobilii Horsehair Worm POP ~POP ABND LOAEL 5 d 0.07 ae mg/L 35.2 111033

Glyphosate
Chordod
es nobilii Horsehair Worm POP ~POP ABND LOAEL d 0.1 ae mg/L 95 111033

Glyphosate
Chordod
es nobilii Horsehair Worm POP ~POP ABND LOAEL 5 d 0.1 ae mg/L 95 111033

Glyphosate 
isopropylamine 
salt

Chordod
es nobilii Horsehair Worm MOR MOR MORT LOAEL 4 d 1.76 ae mg/L 35.2 111033

Glyphosate 
isopropylamine 
salt Bellis perennis English Daisy GRO MPH WGHT EC50 21 d 0.0126914 lb/acre 100 87923
Glyphosate 
isopropylamine 
salt

Centaure
a cyanus

Bachelor's‐
Button GRO MPH WGHT EC50 21 d 0.0259702 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Inula helenium

Elecampane 
Inula GRO MPH WGHT EC50 21 d 0.0386794 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt

Rudbecki
a hirta Blackeyed Susan GRO MPH WGHT EC50 21 d 0.021983 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Solidago canadensis

Canada 
Goldenrod GRO MPH WGHT EC50 21 d 0.0214134 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Leonurus cardiaca Motherwort GRO MPH WGHT EC50 21 d 0.0318798 lb/acre 100 87923
Glyphosate 
isopropylamine 
salt Mentha spicata Spearmint GRO MPH WGHT EC50 21 d 0.0159666 lb/acre 100 87923
Glyphosate 
isopropylamine 
salt Nepeta cataria Catmint GRO MPH WGHT EC50 21 d 0.0353686 lb/acre 100 87923
Glyphosate 
isopropylamine 
salt Prunella vulgaris Heal All GRO MPH WGHT EC50 21 d 0.02492 lb/acre 100 87923
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Glyphosate 
isopropylamine 
salt Fallopia convolvulus Black Bindweed GRO MPH WGHT EC50 21 d 0.0140264 lb/acre 100 87923
Glyphosate 
isopropylamine 
salt Rumex crispus Curley Dock GRO MPH WGHT EC50 21 d 0.024475 lb/acre 100 87923
Glyphosate 
isopropylamine 
salt Anagallis arvensis Pimpernel GRO MPH WGHT EC50 21 d 0.0155928 lb/acre 100 87923
Glyphosate 
isopropylamine 
salt Digitalis purpurea

Common 
Foxglove GRO MPH WGHT EC50 21 d 0.0575474 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Sinapis arvensis California Rape GRO MPH WGHT EC50 21 d 0.0171592 lb/acre 100 87923
Glyphosate 
isopropylamine 
salt Papaver rhoeas Corn Poppy GRO MPH WGHT EC50 21 d 0.0164828 lb/acre 100 87923
Glyphosate 
isopropylamine 
salt Leonurus cardiaca Motherwort GRO GRO

GGRO,
VGOR LOEL 14 d 0.012816 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Solidago canadensis

Canada 
Goldenrod GRO GRO

GGRO,
VGOR LOEL 14 d 0.012816 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt

Rudbecki
a hirta Blackeyed Susan GRO GRO

GGRO,
VGOR LOEL 14 d 0.012816 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Inula helenium

Elecampane 
Inula GRO GRO

GGRO,
VGOR NOAEL LOAEL 14 d 0.012816 0.12816 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt

Centaure
a cyanus

Bachelor's‐
Button GRO GRO

GGRO,
VGOR NOAEL LOAEL 14 d 0.012816 0.12816 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Bellis perennis English Daisy GRO GRO

GGRO,
VGOR LOEL 14 d 0.012816 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Sinapis arvensis California Rape GRO GRO

GGRO,
VGOR NOAEL LOAEL 14 d 0.012816 0.12816 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Papaver rhoeas Corn Poppy GRO GRO

GGRO,
VGOR LOEL 14 d 0.012816 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Digitalis purpurea

Common 
Foxglove GRO GRO

GGRO,
VGOR NOAEL LOAEL 14 d 0.012816 0.12816 lb/acre 100 87923
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Glyphosate 
isopropylamine 
salt Anagallis arvensis Pimpernel GRO GRO

GGRO,
VGOR LOEL 14 d 0.012816 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Rumex crispus Curley Dock GRO GRO

GGRO,
VGOR NOAEL LOAEL 14 d 0.012816 0.12816 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Fallopia convolvulus Black Bindweed GRO GRO

GGRO,
VGOR LOEL 14 d 0.012816 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Prunella vulgaris Heal All GRO GRO

GGRO,
VGOR LOEL 14 d 0.012816 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Nepeta cataria Catmint GRO GRO

GGRO,
VGOR LOEL 14 d 0.012816 lb/acre 100 87923

Glyphosate 
isopropylamine 
salt Mentha spicata Spearmint GRO GRO

GGRO,
VGOR NOAEL LOAEL 14 d 0.012816 0.12816 lb/acre 100 87923

Glyphosate
Planorbe
lla trivolvis

Snail, Marsh 
Rams‐Horn BEH BEH MIGR NOAEL 28 d 3.7 mg/L >98 112912

Glyphosate
Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog PHY IMM PRNF LOAEL 15 d 3.7 mg/L >98 112912

Glyphosate
Echinost
oma trivolvis Trematode BEH BEH PNPY NOAEL 0.1667 d 3.7 mg/L >98 112912

Glyphosate
Echinost
oma trivolvis Trematode MOR MOR LFSP NOAEL 1.0833 d 3.7 mg/L >98 112912

Glyphosate
Planorbe
lla trivolvis

Snail, Marsh 
Rams‐Horn REP REP PROG NOAEL 28 d 3.7 mg/L >98 112912

Glyphosate
Planorbe
lla trivolvis

Snail, Marsh 
Rams‐Horn GRO GRO GAIN NOAEL 28 d 3.7 mg/L >98 112912

Glyphosate
Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT NOAEL 14 d 3.7 mg/L >98 112912

Glyphosate
Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT NOAEL 7 d 3.7 mg/L >98 112912

Glyphosate
Planorbe
lla trivolvis

Snail, Marsh 
Rams‐Horn MOR MOR SURV NOAEL 28 d 3.7 mg/L >98 112912

Glyphosate 
isopropylamine 
salt Abies fraseri Fraser Balsam Fir GRO MPH LGTH NOAEL 395.72 d 0.9968 lb/acre 100 118596
Glyphosate Daucus carota Wild Carrot PHY INJ GINJ LOAEL 7 d 840 ae g/ha 100 117333
Glyphosate Daucus carota Wild Carrot GRO GRO BMAS NOAEL 28 d 840 ae g/ha 100 117333
Glyphosate Daucus carota Wild Carrot POP POP CNTL LOAEL 198 d 0.21 ae kg/ha 100 117333
Glyphosate Daucus carota Wild Carrot POP POP CNTL LOAEL 198 d 0.21 ae kg/ha 100 117333
Glyphosate Daucus carota Wild Carrot POP POP CNTL LOAEL 74 d 420 ae g/ha 100 117333
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Glyphosate Daucus carota Wild Carrot POP POP CNTL LOAEL 64 d 420 ae g/ha 100 117333
Glyphosate Daucus carota Wild Carrot POP POP CNTL LOAEL 67 d 420 ae g/ha 100 117333
Glyphosate Daucus carota Wild Carrot POP POP CNTL LOAEL 54 d 420 ae g/ha 100 117333

Glyphosate Helix aspersa
Brown 
Gardensnail MOR MOR HTCH NOEC 20 d 1000 ppm 100 150358

Glyphosate Helix aspersa
Brown 
Gardensnail MOR MOR HTCH EC50 20 d 1324 ppm 100 150358

Glyphosate Helix aspersa
Brown 
Gardensnail MOR MOR HTCH EC10 20 d 854 ppm 100 150358

Glyphosate Helix aspersa
Brown 
Gardensnail MOR MOR HTCH NOEC LOEC 20 d 1782 3564 ppm 99 150358

Glyphosate Helix aspersa
Brown 
Gardensnail MOR MOR HTCH EC10 20 d 1249.38 ppm 99 150358

Glyphosate Helix aspersa
Brown 
Gardensnail MOR MOR HTCH EC50 20 d 1821.6 ppm 99 150358

Glyphosate Helix aspersa
Brown 
Gardensnail MOR MOR HTCH EC50 20 d 1178.1 ppm 99 150358

Glyphosate Helix aspersa
Brown 
Gardensnail MOR MOR HTCH EC10 20 d 724.68 ppm 99 150358

Glyphosate Helix aspersa
Brown 
Gardensnail MOR MOR HTCH NOEC 20 d 1386 ppm 99 150358

Glyphosate Helix aspersa
Brown 
Gardensnail MOR MOR HTCH NOEC 20 d 1782 ppm 99 150358

Glyphosate Helix aspersa
Brown 
Gardensnail MOR MOR HTCH EC10 20 d 1436.49 ppm 99 150358

Glyphosate Helix aspersa
Brown 
Gardensnail MOR MOR HTCH EC50 20 d 1564.2 ppm 99 150358

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH EC50 20 d 18 ppm 100 150358

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH EC10 20 d 1 ppm 100 150358

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH NOEC LOEC 20 d 45 225 ppm 100 150358

Glyphosate 
isopropylamine 
salt Galaxias anomalus

Roundhead 
Galaxias PHY IMM PARA NOAEL 26 d 0.36 AI mg/L 100 161707

Glyphosate 
isopropylamine 
salt Galaxias anomalus

Roundhead 
Galaxias GRO DVP DFRM NOAEL 26 d 0.36 AI mg/L 100 161707

Glyphosate 
isopropylamine 
salt Galaxias anomalus

Roundhead 
Galaxias MOR MOR SURV LOAEL 26 d 0.36 AI mg/L 100 161707
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Glyphosate 
isopropylamine 
salt

Potamop
yrgus

antipodaru
m Snail MOR MOR MORT

NR‐
ZERO 21 d 0.36 AI mg/L 100 161707

Glyphosate 
isopropylamine 
salt

Potamop
yrgus

antipodaru
m Snail MOR MOR MORT

NR‐
LETH 21 d 36 AI mg/L 100 161707

Glyphosate 
isopropylamine 
salt

Potamop
yrgus

antipodaru
m Snail PHY IMM PARA NOAEL LOAEL 21 d 0.36 3.6 AI mg/L 100 161707

Glyphosate 
isopropylamine 
salt Galaxias anomalus

Roundhead 
Galaxias GRO DVP DFRM NOAEL 26 d 0.36 AI mg/L 100 161707

Glyphosate 
isopropylamine 
salt Galaxias anomalus

Roundhead 
Galaxias MOR MOR SURV NOAEL 26 d 0.36 AI mg/L 100 161707

Glyphosate Asclepias syriaca
Common 
Milkweed GRO GRO HGHT LOAEL 65.8 d 1.1 ae kg/ha 100 150896

Glyphosate Asclepias syriaca
Common 
Milkweed GRO GRO HGHT NOAEL 49 d 1.1 ae kg/ha 100 150896

Glyphosate Asclepias syriaca
Common 
Milkweed GRO GRO HGHT LOAEL 65.8 d 1.1 ae kg/ha 100 150896

Glyphosate Asclepias syriaca
Common 
Milkweed ACC ACC RSDE NOAEL 6 d 1.1 ae kg/ha 100 150896

Glyphosate, 
Monopotassium 
salt Spea bombifrons Plains Spadefoot MOR MOR MORT

NR‐
LETH 11 d 2 ae mg/L 48.8 155517

Glyphosate, 
Monopotassium 
salt Spea bombifrons Plains Spadefoot MOR MOR MORT

NR‐
LETH 12 d 2 ae mg/L 48.8 155517

Glyphosate, 
Monopotassium 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR MORT

NR‐
LETH 18 d 2 ae mg/L 48.8 155517

Glyphosate, 
Monopotassium 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR MORT

NR‐
LETH 5 d 2.8 ae mg/L 48.8 155517

Glyphosate, 
Monopotassium 
salt Spea bombifrons Plains Spadefoot MOR MOR MORT

NR‐
ZERO 2 d 0.75 ae mg/L 48.8 155517

Glyphosate, 
Monopotassium 
salt Spea bombifrons Plains Spadefoot MOR MOR MORT LC50 2 d 1.85 ae mg/L 48.8 155517
Glyphosate, 
Monopotassium 
salt Spea bombifrons Plains Spadefoot MOR MOR MORT LC01 2 d 0.97 ae mg/L 48.8 155517
Glyphosate, 
Monopotassium 
salt Spea bombifrons Plains Spadefoot MOR MOR MORT LC01 2 d 1.09 ae mg/L 48.8 155517
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Glyphosate, 
Monopotassium 
salt Spea bombifrons Plains Spadefoot MOR MOR MORT LC50 2 d 2.03 ae mg/L 48.8 155517
Glyphosate, 
Monopotassium 
salt Spea bombifrons Plains Spadefoot MOR MOR MORT

NR‐
ZERO 2 d 0.75 ae mg/L 48.8 155517

Glyphosate, 
Monopotassium 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR MORT LC50 2 d 2.3 ae mg/L 48.8 155517

Glyphosate, 
Monopotassium 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR MORT LC01 2 d 1.32 ae mg/L 48.8 155517

Glyphosate, 
Monopotassium 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR MORT

NR‐
ZERO 2 d 0.75 ae mg/L 48.8 155517

Glyphosate, 
Monopotassium 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR MORT LC50 2 d 2.11 ae mg/L 48.8 155517

Glyphosate, 
Monopotassium 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR MORT LC01 2 d 1.01 ae mg/L 48.8 155517

Glyphosate, 
Monopotassium 
salt Spea multiplicata

Mexican 
Spadefoot MOR MOR MORT

NR‐
ZERO 2 d 0.75 ae mg/L 48.8 155517

Glyphosate Vicia faba Broadbean CEL GEN MNUC NOAEL 4 d 1400 ppm 21 153794
Glyphosate Vicia faba Broadbean CEL GEN MNUC NOAEL 4 d 1400 ppm 21 153794
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN NABN NOAEL 1 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.018 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN NABN NOAEL 1 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN NABN LOAEL 3 d 0.018 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.018 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.018 mg/L 30.8 161797
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Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN NABN NOAEL 1 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN NABN LOAEL 3 d 0.018 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN MNUC NOAEL 3 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN NABN NOAEL 1 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN NABN LOAEL 3 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ CTLS NOAEL 1 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ CTLS NOAEL 3 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GSTR NOAEL 3 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GLPX NOAEL 1 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GLRE NOAEL 3 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GLRE NOAEL 3 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM BCM GLTH NOAEL 1 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.018 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.018 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL LOAEL 1 d 0.018 0.036 mg/L 30.8 161797
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Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL LOAEL 1 d 0.018 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.018 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.018 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN NABN NOAEL 1 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN NABN NOAEL 1 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN MNUC NOAEL 1 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN NABN LOAEL 3 d 0.018 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN NABN NOAEL 3 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN NABN NOAEL 3 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GSTR NOAEL 1 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GLPX NOAEL 3 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GLRE NOAEL 1 d 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM BCM GLTH NOAEL 3 d 0.036 mg/L 30.8 161797
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Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM BCM TBAR NOAEL LOAEL 1 d 0.018 0.036 mg/L 30.8 161797
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM BCM TBAR NOAEL 3 d 0.036 mg/L 30.8 161797

Glyphosate Rhamdia quelen Catfish PHY IMM PHAG LOAEL 1 d 0.73 mg/L 100 153795
Glyphosate 
isopropylamine 
salt Gallus domesticus

Domestic 
Chicken GRO GRO WGHT NOAEL LOAEL 7 d 608 6080 ppm 100 162010

Glyphosate 
isopropylamine 
salt Gallus domesticus

Domestic 
Chicken GRO MPH WGHT NOAEL LOAEL 7 d 608 6080 ppm 100 162010

Glyphosate 
isopropylamine 
salt Gallus domesticus

Domestic 
Chicken BCM BCM CAPR LOAEL 21 d 60.8 ppm 100 162010

Glyphosate 
isopropylamine 
salt Gallus domesticus

Domestic 
Chicken GRO MPH WGHT NOAEL LOAEL 14 d 60.8 608 ppm 100 162010

Glyphosate 
isopropylamine 
salt Gallus domesticus

Domestic 
Chicken GRO GRO WGHT NOAEL LOAEL 7 d 608 6080 ppm 100 162010

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ CTLS LOAEL 1 d 1 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM GLTH NOAEL 0.25 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM GLTH NOAEL LOAEL 4 d 1 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GLPX NOAEL 0.25 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM LDPO LOAEL 0.25 d 1 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata MOR MOR MORT

NR‐
ZERO 4 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM HMGL NOAEL 0.25 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM HMGL NOAEL 1 d 5 mg/L 100 161813
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Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL MONO NOAEL 1 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL BASO NOAEL 0.25 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ SODA NOAEL 4 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GSTR NOAEL 4 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM HMGL NOAEL 4 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM HMCT NOAEL 0.25 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL NEUT NOAEL 1 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL NEUT NOAEL LOAEL 4 d 1 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL MONO NOAEL 0.25 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL MONO NOAEL 4 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL EOSN NOAEL 4 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL BASO NOAEL 1 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL BASO NOAEL 4 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ SODA NOAEL LOAEL 0.25 d 1 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ SODA NOAEL 1 d 5 mg/L 100 161813
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Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM HMCT NOAEL LOAEL 4 d 1 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL RBCE NOAEL 0.25 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL TWBC NOAEL 0.25 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL TWBC NOAEL 1 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL TWBC NOAEL LOAEL 4 d 1 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL LMPH NOAEL 0.25 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL LMPH NOAEL 1 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL LMPH NOAEL LOAEL 4 d 1 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL NEUT NOAEL 0.25 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GSTR LOAEL 0.25 d 1 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GSTR NOAEL LOAEL 1 d 1 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GLPX NOAEL LOAEL 1 d 1 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ GLPX NOAEL LOAEL 4 d 1 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM LDPO NOAEL 1 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ ACHE NOAEL 0.25 d 5 mg/L 100 161813
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Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ ACHE NOAEL 1 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ ACHE NOAEL 1 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ ACHE NOAEL LOAEL 4 d 1 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ CTLS NOAEL 4 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM GLTH LOAEL 1 d 1 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM LDPO NOAEL 4 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ ACHE NOAEL 0.25 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ ACHE LOAEL 4 d 1 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM BCM HMCT NOAEL LOAEL 1 d 1 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL RBCE NOAEL LOAEL 1 d 1 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL RBCE NOAEL LOAEL 4 d 1 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL EOSN NOAEL 0.25 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata CEL CEL EOSN NOAEL 1 d 5 mg/L 100 161813

Glyphosate 
isopropylamine 
salt

Prochilo
dus lineatus Curimbata BCM ENZ CTLS NOAEL LOAEL 0.25 d 1 5 mg/L 100 161813

Glyphosate Eisenia fetida Earthworm REP REP PROG LOAEL 56 d 9.97
mg/kg d 
soil 99.7 161791

Glyphosate Eisenia fetida Earthworm MOR MOR MORT
NR‐
ZERO 56 d 997

mg/kg d 
soil 99.7 161791
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Glyphosate Eisenia fetida Earthworm REP REP PROG LOAEL 56 d 9.97
mg/kg d 
soil 99.7 161791

Glyphosate 
isopropylamine 
salt Chlorella vulgaris Green Algae POP POP PGRT EC50 21 d 118.1 mg/L 100 161695
Glyphosate 
isopropylamine 
salt Spirulina platensis

Blue‐Green 
Algae POP POP PGRT EC50 21 d 134.9 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Arthrosp
ira fusiformis

Blue‐Green 
Algae POP POP PGRT EC50 21 d 82.4 mg/L 100 161695

Glyphosate 
isopropylamine 
salt Chlorella vulgaris Green Algae POP POP PGRT EC50 21 d 83.1 mg/L 100 161695
Glyphosate 
isopropylamine 
salt Spirulina platensis

Blue‐Green 
Algae POP POP DBLT NOAEL LOAEL 21 d 5.2 51.99 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Synecho
cystis aquatilis

Blue‐Green 
Algae POP POP PGRT EC50 21 d 89.8 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Arthrosp
ira fusiformis

Blue‐Green 
Algae POP POP DBLT NOAEL LOAEL 21 d 5.2 51.99 mg/L 100 161695

Glyphosate 
isopropylamine 
salt Nostoc commune

Blue‐Green 
Algae POP POP DBLT NOAEL 21 d 51.99 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Synecho
cystis aquatilis

Blue‐Green 
Algae POP POP DBLT NOAEL LOAEL 21 d 5.2 51.99 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Microcys
tis aeruginosa

Blue‐Green 
Algae POP POP DBLT LOAEL 21 d 5.2 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Leptolyn
gbya boryana

Blue‐Green 
Algae POP POP DBLT LOAEL 21 d 5.2 mg/L 100 161695

Glyphosate Chlorella vulgaris Green Algae POP POP PGRT EC50 21 d 292.3 mg/L 100 161695

Glyphosate
Arthrosp
ira fusiformis

Blue‐Green 
Algae POP POP PGRT EC50 21 d 169 mg/L 100 161695

Glyphosate
Anabaen
a catenula

Blue‐Green 
Algae POP POP PGRT EC50 21 d 256.5 mg/L 100 161695

Glyphosate
Synecho
cystis aquatilis

Blue‐Green 
Algae POP POP PGRT EC50 21 d 164.9 mg/L 100 161695

Glyphosate
Microcys
tis aeruginosa

Blue‐Green 
Algae POP POP PGRT EC50 21 d 251.4 mg/L 100 161695

Glyphosate
Leptolyn
gbya boryana

Blue‐Green 
Algae POP POP PGRT EC50 21 d 246.6 mg/L 100 161695
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Glyphosate 
isopropylamine 
salt Nostoc commune

Blue‐Green 
Algae POP POP PGRT EC50 21 d 59.3 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Anabaen
a catenula

Blue‐Green 
Algae POP POP PGRT EC50 21 d 7.1 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Synecho
cystis aquatilis

Blue‐Green 
Algae POP POP PGRT EC50 21 d 233 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Microcys
tis aeruginosa

Blue‐Green 
Algae POP POP PGRT EC50 21 d 10.7 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Leptolyn
gbya boryana

Blue‐Green 
Algae POP POP PGRT EC50 21 d 8.9 mg/L 100 161695

Glyphosate Chlorella vulgaris Green Algae POP POP DBLT NOAEL 21 d 11.83 mg/L 100 161695

Glyphosate Spirulina platensis
Blue‐Green 
Algae POP POP DBLT NOAEL 21 d 11.83 mg/L 100 161695

Glyphosate
Arthrosp
ira fusiformis

Blue‐Green 
Algae POP POP DBLT NOAEL 21 d 11.83 mg/L 100 161695

Glyphosate Nostoc commune
Blue‐Green 
Algae POP POP DBLT NOAEL 21 d 11.83 mg/L 100 161695

Glyphosate
Anabaen
a catenula

Blue‐Green 
Algae POP POP DBLT NOAEL 21 d 11.83 mg/L 100 161695

Glyphosate
Synecho
cystis aquatilis

Blue‐Green 
Algae POP POP DBLT NOAEL 21 d 11.83 mg/L 100 161695

Glyphosate
Microcys
tis aeruginosa

Blue‐Green 
Algae POP POP DBLT NOAEL 21 d 11.83 mg/L 100 161695

Glyphosate 
isopropylamine 
salt Chlorella vulgaris Green Algae POP POP DBLT NOAEL 21 d 51.99 mg/L 100 161695
Glyphosate 
isopropylamine 
salt Spirulina platensis

Blue‐Green 
Algae POP POP DBLT NOAEL 21 d 51.99 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Arthrosp
ira fusiformis

Blue‐Green 
Algae POP POP DBLT NOAEL 21 d 51.99 mg/L 100 161695

Glyphosate 
isopropylamine 
salt Nostoc commune

Blue‐Green 
Algae POP POP DBLT NOAEL 21 d 51.99 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Anabaen
a catenula

Blue‐Green 
Algae POP POP DBLT LOAEL 21 d 51.99 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Microcys
tis aeruginosa

Blue‐Green 
Algae POP POP DBLT LOAEL 21 d 51.99 mg/L 100 161695
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Glyphosate 
isopropylamine 
salt

Leptolyn
gbya boryana

Blue‐Green 
Algae POP POP DBLT LOAEL 21 d 51.99 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Microcys
tis aeruginosa

Blue‐Green 
Algae POP POP PGRT EC50 21 d 6.7 mg/L 100 161695

Glyphosate
Leptolyn
gbya boryana

Blue‐Green 
Algae POP POP DBLT NOAEL 21 d 11.83 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Synecho
cystis aquatilis

Blue‐Green 
Algae POP POP DBLT NOAEL 21 d 51.99 mg/L 100 161695

Glyphosate 
isopropylamine 
salt Spirulina platensis

Blue‐Green 
Algae POP POP PGRT EC50 21 d 33.1 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Arthrosp
ira fusiformis

Blue‐Green 
Algae POP POP PGRT EC50 21 d 28.2 mg/L 100 161695

Glyphosate 
isopropylamine 
salt Nostoc commune

Blue‐Green 
Algae POP POP PGRT EC50 21 d 42.3 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Anabaen
a catenula

Blue‐Green 
Algae POP POP PGRT EC50 21 d 2.9 mg/L 100 161695

Glyphosate 
isopropylamine 
salt

Leptolyn
gbya boryana

Blue‐Green 
Algae POP POP PGRT EC50 21 d 4.1 mg/L 100 161695

Glyphosate Spirulina platensis
Blue‐Green 
Algae POP POP PGRT EC50 21 d 169 mg/L 100 161695

Glyphosate 
isopropylamine 
salt Chlorella vulgaris Green Algae POP POP DBLT NOAEL LOAEL 21 d 5.2 51.99 mg/L 100 161695

Glyphosate Nostoc commune
Blue‐Green 
Algae POP POP PGRT EC50 21 d 598.4 mg/L 100 161695

Glyphosate
Polypeda
tes cruciger

Common 
Hourglass Tree 
Frog MOR MOR MORT LC50 2 d 14.99 ppm 100 159829

Glyphosate
Polypeda
tes cruciger

Common 
Hourglass Tree 
Frog MOR MOR MORT NOAEL LOAEL 5 d 0.75 1 mg/L 100 159829

Glyphosate
Polypeda
tes cruciger

Common 
Hourglass Tree 
Frog MOR MOR MORT NOAEL LOAEL 25 d 0.75 1 mg/L 100 159829

Glyphosate
Polypeda
tes cruciger

Common 
Hourglass Tree 
Frog MOR MOR MORT NOAEL LOAEL mmph 0.5 0.75 mg/L 100 159829
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Glyphosate
Polypeda
tes cruciger

Common 
Hourglass Tree 
Frog GRO GRO LGTH LOAEL mmph 0.25 mg/L 100 159829

Glyphosate
Polypeda
tes cruciger

Common 
Hourglass Tree 
Frog GRO GRO WGHT LOAEL mmph 0.25 mg/L 100 159829

Glyphosate
Polypeda
tes cruciger

Common 
Hourglass Tree 
Frog GRO DVP DVLP ET50 d 0.25 mg/L 100 159829

Glyphosate
Polypeda
tes cruciger

Common 
Hourglass Tree 
Frog GRO DVP DVLP ET50 d 0.5 mg/L 100 159829

Glyphosate
Polypeda
tes cruciger

Common 
Hourglass Tree 
Frog GRO DVP DVLP ET50 d 0.75 mg/L 100 159829

Glyphosate
Polypeda
tes cruciger

Common 
Hourglass Tree 
Frog GRO DVP DVLP ET50 d 1 mg/L 100 159829

Glyphosate
Polypeda
tes cruciger

Common 
Hourglass Tree 
Frog GRO DVP DVLP NOAEL LOAEL d 0.25 0.5 mg/L 100 159829

Glyphosate Channa punctata
Snake‐Head 
Catfish MOR MOR MORT LC90 4 d 14.37214 mg/L 41 153834

Glyphosate Channa punctata
Snake‐Head 
Catfish MOR MOR MORT LC90 1 d 18.8149 mg/L 41 153834

Glyphosate Channa punctata
Snake‐Head 
Catfish MOR MOR MORT LC10 2 d 14.23069 mg/L 41 153834

Glyphosate Channa punctata
Snake‐Head 
Catfish MOR MOR MORT LC90 3 d 15.3832 mg/L 41 153834

Glyphosate Channa punctata
Snake‐Head 
Catfish MOR MOR MORT LC50 2 d 15.3053 mg/L 41 153834

Glyphosate Channa punctata
Snake‐Head 
Catfish MOR MOR MORT LC10 1 d 14.8625 mg/L 41 153834

Glyphosate Channa punctata
Snake‐Head 
Catfish MOR MOR MORT LC10 4 d 11.14339 mg/L 41 153834

Glyphosate Channa punctata
Snake‐Head 
Catfish MOR MOR MORT LC50 4 d 13.3414 mg/L 41 153834

Glyphosate Channa punctata
Snake‐Head 
Catfish MOR MOR MORT LC10 3 d 11.47631 mg/L 41 153834

Glyphosate Channa punctata
Snake‐Head 
Catfish MOR MOR MORT LC90 2 d 16.4574 mg/L 41 153834

Glyphosate Channa punctata
Snake‐Head 
Catfish MOR MOR MORT LC50 1 d 16.72308 mg/L 41 153834

Glyphosate Channa punctata
Snake‐Head 
Catfish MOR MOR MORT LC50 3 d 13.93631 mg/L 41 153834
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Glyphosate 
isopropylamine 
salt

Callinect
es sapidus Blue Crab MOR MOR MORT LC50 1 d 6.279 mg/L 50.2 152973

Glyphosate 
isopropylamine 
salt

Callinect
es sapidus Blue Crab GRO DVP MMPH LOAEL 2.6408 d 5.5 mg/L 50.2 152973

Glyphosate 
isopropylamine 
salt

Callinect
es sapidus Blue Crab BCM BCM GLTH NOAEL 1 d 5.5 mg/L 50.2 152973

Glyphosate 
isopropylamine 
salt

Callinect
es sapidus Blue Crab BCM BCM MLDH NOAEL 1 d 5.5 mg/L 50.2 152973

Glyphosate 
isopropylamine 
salt

Callinect
es sapidus Blue Crab MOR MOR MORT LC50 1 d 316 mg/L 50.2 152973

Glyphosate 
isopropylamine 
salt

Callinect
es sapidus Blue Crab GRO DVP MOLT NOAEL it 5.5 mg/L 50.2 152973

Glyphosate 
isopropylamine 
salt

Callinect
es sapidus Blue Crab MOR MOR MORT LOAEL it 5.5 mg/L 50.2 152973

Glyphosate 
isopropylamine 
salt

Callinect
es sapidus Blue Crab GRO DVP MMPH ET50 2.1692 d 5.5 mg/L 50.2 152973

Glyphosate 
isopropylamine 
salt Hyalella castroi Scud BCM BCM PRTL LOAEL 7 d 0.36 mg/L 100 152145
Glyphosate 
isopropylamine 
salt Hyalella castroi Scud BCM BCM TBAR LOAEL 7 d 0.36 mg/L 100 152145
Glyphosate 
isopropylamine 
salt

Phallocer
os

caudimacula
tus

Spotted 
Livebearer MOR MOR MORT LC50 4 d 975 mg/L 100 156213

Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC10 d 1.38 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC50 d 2.18 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC90 d 3.46 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog GRO GRO WGHT NOAEL d 2.04 ae mg/L 48.7 156497

246



Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC10 d 1.84 ae mg/L 48.7 156497

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC50 d 2.35 ae mg/L 48.7 156497

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC90 d 3 ae mg/L 48.7 156497

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog GRO GRO WGHT NOAEL d 2.04 ae mg/L 48.7 156497

Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog MOR MOR MORT LC90 d 2.96 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog MOR MOR MORT LC10 d 1 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog MOR MOR MORT LC50 d 1.71 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog GRO GRO WGHT NOAEL d 2.04 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC10 d 1.58 ae mg/L 48.7 156497

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog GRO GRO WGHT NOAEL d 2.04 ae mg/L 48.7 156497

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC50 d 2.18 ae mg/L 48.7 156497

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC90 d 3 ae mg/L 48.7 156497

Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog MOR MOR MORT LC10 d 1.41 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog MOR MOR MORT LC50 d 2.04 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog MOR MOR MORT LC90 d 2.96 ae mg/L 48.7 156497
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Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog GRO GRO WGHT NOAEL d 2.04 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC50 d 2.58 ae mg/L 48.7 156497

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC90 d 5.28 ae mg/L 48.7 156497

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC10 d 1.26 ae mg/L 48.7 156497

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog GRO GRO WGHT NOAEL d 2.04 ae mg/L 48.7 156497

Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog MOR MOR MORT LC10 d 1.85 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog MOR MOR MORT LC50 d 2.29 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog MOR MOR MORT LC90 d 2.83 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Hyla versicolor Gray Tree Frog GRO GRO WGHT NOAEL d 2.04 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC10 d 1.63 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC50 d 2.12 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC90 d 2.76 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog GRO GRO WGHT NOAEL d 2.04 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC50 d 1.61 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC90 d 2.21 ae mg/L 48.7 156497
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Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog GRO GRO WGHT NOAEL d 2.04 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC10 d 1.18 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Algae NR Algae POP POP BMAS NOAEL 8 d 2.04 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Algae NR Algae POP POP BMAS NOAEL 8 d 2.04 ae mg/L 48.7 156497
Glyphosate, 
Monopotassium 
salt Algae NR Algae POP POP BMAS NOAEL 8 d 2.04 ae mg/L 48.7 156497
Glyphosate 
isopropylamine 
salt

Eichhorn
ia crassipes Water‐Hyacinth PHY INJ GINJ LOAEL 7 d 0.4 ae kg/ha 100 159025

Glyphosate 
isopropylamine 
salt

Eichhorn
ia crassipes Water‐Hyacinth PHY INJ GINJ LOAEL 21 d 0.4 ae kg/ha 100 159025

Glyphosate 
isopropylamine 
salt

Eichhorn
ia crassipes Water‐Hyacinth PHY INJ GINJ LOAEL 42 d 0.4 ae kg/ha 100 159025

Glyphosate 
isopropylamine 
salt

Eichhorn
ia crassipes Water‐Hyacinth PHY INJ GINJ LOAEL 42 d 0.4 ae kg/ha 100 159025

Glyphosate 
isopropylamine 
salt

Eichhorn
ia crassipes Water‐Hyacinth PHY INJ GINJ LOAEL 7 d 0.4 ae kg/ha 100 159025

Glyphosate 
isopropylamine 
salt

Eichhorn
ia crassipes Water‐Hyacinth PHY INJ GINJ LOAEL 21 d 0.4 ae kg/ha 100 159025

Glyphosate Rhamdia quelen Catfish CEL CEL RBCE LOAEL 4 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish CEL CEL NEUT NOAEL 4 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish CEL CEL MONO NOAEL 4 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish CEL CEL LMPH LOAEL 4 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish CEL CEL LEUK LOAEL 4 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish BCM BCM HMCT NOAEL 4 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish CEL CEL NCEL LOAEL 4 d 0.73 mg/L 100 155345
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Glyphosate Rhamdia quelen Catfish CEL CEL THRM LOAEL 4 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish PHY IMM PHAG LOAEL 1 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish PHY IMM PHAG NOAEL 10 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish PHY IMM NKCA NOAEL 1 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish PHY IMM NKCA NOAEL 10 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish PHY IMM GIMM LOAEL 10 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish BCM ENZ PODA NOAEL 10 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish PHY IMM GIMM LOAEL 1 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish BCM ENZ LYZM NOAEL 1 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish BCM ENZ LYZM LOAEL 10 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish BCM ENZ PODA LOAEL 1 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish PHY IMM ABDT NOAEL 1 d 0.73 mg/L 100 155345

Glyphosate Rhamdia quelen Catfish PHY IMM ABDT NOAEL 10 d 0.73 mg/L 100 155345

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.10852072 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC80 28 d 0.17445736 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC50 28 d 0.01098944 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC80 28 d 0.01923152 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.08379448 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC80 28 d 0.13324696 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth MOR MOR MORT

NR‐
LETH 28 d 1.37368 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.12637856 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.02884728 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass MOR MOR MORT
NR‐
LETH 28 d 0.042816 lb/acre 100 152884
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Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.0412104 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.0274736 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC80 28 d 0.04395776 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print MOR MOR MORT
NR‐
LETH 28 d 0.68684 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.07692608 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC80 28 d 0.1236312 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC50 28 d 0.0206052 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC80 28 d 0.03159464 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.0412104 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC80 28 d 0.06731032 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth MOR MOR MORT

NR‐
LETH 28 d 1.37368 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.0961576 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.02335256 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass MOR MOR MORT
NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.03022096 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane POP POP DBMS EC50 28 d 0.03708936 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane MOR MOR MORT

NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane MOR MOR MORT

NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.16758896 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC80 28 d 0.26924128 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.17033632 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC80 28 d 0.27198864 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC50 28 d 0.03022096 lb/acre 100 152884
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Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC80 28 d 0.04945248 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.17033632 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC80 28 d 0.27336232 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth MOR MOR MORT

NR‐
LETH 28 d 1.37368 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.1236312 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.03296832 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass MOR MOR MORT
NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.0274736 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane POP POP DBMS EC50 28 d 0.03159464 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.08791552 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC80 28 d 0.14148904 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth MOR MOR MORT

NR‐
LETH 28 d 1.37368 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.1236312 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.03846304 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass MOR MOR MORT
NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.0480788 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane POP POP DBMS EC50 28 d 0.01236312 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane MOR MOR MORT

NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.09753128 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC80 28 d 0.15659952 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.0892892 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC80 28 d 0.14148904 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.05906824 lb/acre 100 152884
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Glyphosate Sorghum
arundinaceu
m Shattercane POP POP DBMS EC50 28 d 0.02472624 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane MOR MOR MORT

NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.03296832 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC80 28 d 0.05219984 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.11813648 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC80 28 d 0.18819416 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC50 28 d 0.00549472 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC80 28 d 0.00961576 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.05219984 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC80 28 d 0.08379448 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC50 28 d 0.01648416 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC80 28 d 0.0274736 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.0618156 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC80 28 d 0.09890496 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth MOR MOR MORT

NR‐
LETH 28 d 1.37368 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.10577336 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.03983672 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass MOR MOR MORT
NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.04670512 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane POP POP DBMS EC50 28 d 0.02335256 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane MOR MOR MORT

NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.05632088 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC80 28 d 0.09066288 lb/acre 100 152884
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Glyphosate Abutilon theophrasti Butter Print MOR MOR MORT
NR‐
LETH 28 d 0.68684 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.1923152 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC80 28 d 0.30633064 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC50 28 d 0.0137368 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC80 28 d 0.0206052 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.02472624 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC80 28 d 0.03983672 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth MOR MOR MORT

NR‐
LETH 28 d 1.37368 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.14286272 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.02197888 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass MOR MOR MORT
NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.02335256 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane POP POP DBMS EC50 28 d 0.01648416 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane MOR MOR MORT

NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.0274736 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC80 28 d 0.04395776 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print MOR MOR MORT
NR‐
LETH 28 d 0.68684 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.1167628 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC80 28 d 0.18819416 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC50 28 d 0.01785784 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC80 28 d 0.02884728 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.0824208 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC80 28 d 0.13187328 lb/acre 100 152884
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Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth MOR MOR MORT

NR‐
LETH 28 d 1.37368 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.0206052 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.01785784 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass MOR MOR MORT
NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.01923152 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane POP POP DBMS EC50 28 d 0.03022096 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane MOR MOR MORT

NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.08104712 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC80 28 d 0.12912592 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.10714704 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC80 28 d 0.17171 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC50 28 d 0.03159464 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC80 28 d 0.05082616 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.09753128 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC80 28 d 0.15659952 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth MOR MOR MORT

NR‐
LETH 28 d 1.37368 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.17583104 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.0206052 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass MOR MOR MORT
NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane POP POP DBMS EC50 28 d 0.034342 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane MOR MOR MORT

NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.03571568 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC80 28 d 0.05769456 lb/acre 100 152884
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Glyphosate Abutilon theophrasti Butter Print MOR MOR MORT
NR‐
LETH 28 d 0.68684 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.10577336 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC80 28 d 0.16896264 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC50 28 d 0.00961576 lb/acre 100 152884

Glyphosate Sorghum bicolor Broomcorn POP POP DBMS EC80 28 d 0.01511048 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.07967344 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC80 28 d 0.12775224 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth MOR MOR MORT

NR‐
LETH 28 d 1.37368 lb/acre 100 152884

Glyphosate Abutilon theophrasti Butter Print POP POP DBMS EC50 28 d 0.11951016 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass POP POP DBMS EC50 28 d 0.03159464 lb/acre 100 152884

Glyphosate Digitaria sanguinalis Purple Crabgrass MOR MOR MORT
NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate
Amarant
hus palmeri

Palmer's 
Amaranth POP POP DBMS EC50 28 d 0.03708936 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane POP POP DBMS EC50 28 d 0.0206052 lb/acre 100 152884

Glyphosate Sorghum
arundinaceu
m Shattercane MOR MOR MORT

NR‐
LETH 28 d 0.042816 lb/acre 100 152884

Glyphosate Apis mellifera Honey Bee CEL GEN APOP LOAEL 4 d 400 ppm 100 156418
Glyphosate Apis mellifera Honey Bee CEL GEN APOP LOAEL 4 d 400 ppm 100 156418
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed BCM ENZ ASCP LOAEL 2 d 1.58

AI 
mmol/dm3 100 161958

Glyphosate 
isopropylamine 
salt Lemna minor Duckweed BCM BCM PUTR LOAEL 2 d 1.58

AI 
mmol/dm3 100 161958

Glyphosate 
isopropylamine 
salt Lemna minor Duckweed GRO GRO BMAS LOAEL 21 d 1.58

AI 
mmol/dm3 100 161958

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL CEL MONO NOAEL 94 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL HIS MELM NOAEL 94 d ae ug/L 100 153789
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Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog GRO MPH SMIX NOAEL 21 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL CEL RATO NOAEL 94 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog GRO DVP MOLT NOAEL 54 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL CEL NEUT NOAEL 94 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL HIS MELM NOAEL 94 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL HIS GRNM NOAEL 94 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog GRO MPH SMIX NOAEL 21 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL HIS MELM NOAEL 94 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL CEL RATO NOAEL 94 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL HIS MELM NOAEL 94 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL CEL LMPH NOAEL 94 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog MOR MOR SURV NOAEL 21 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL CEL BASO NOAEL 94 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog GRO GRO GAIN NOAEL 21 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL HIS GRNM NOAEL 94 d ae ug/L 100 153789
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Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL CEL EOSN NOAEL 94 d ae ug/L 100 153789

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog GRO GRO LGTH LOAEL 21 d ae ug/L 100 153789

Sulfosate
Caenorh
abditis elegans Nematode MOR MOR MORT LC50 1 d 8 AI % 52.3 156398

Sulfosate
Caenorh
abditis elegans Nematode CEL HIS DEGN LOAEL 1 d 3 AI % 52.3 156398

Sulfosate
Caenorh
abditis elegans Nematode MOR MOR MORT LC50 1 d 5.7 AI % 52.3 156398

Sulfosate
Caenorh
abditis elegans Nematode CEL HIS DEGN NOAEL LOAEL 1 d 5.5 9.8 AI % 52.3 156398

Glyphosate 
isopropylamine 
salt Lemna minor Duckweed BCM BCM FLRS LOAEL 1 d 20 AI ug/L 100 156171
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed BCM BCM FLRS LOAEL 4 d 20 AI ug/L 100 156171
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed BCM BCM FLRS LOAEL 4 d 20 AI ug/L 100 156171
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed BCM BCM FLRS LOAEL 3 d 20 AI ug/L 100 156171
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed BCM BCM FLRS LOAEL 2 d 20 AI ug/L 100 156171
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed BCM BCM FLRS LOAEL 1 d 20 AI ug/L 100 156171
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed POP POP PGRT LOAEL 1 d 20 AI ug/L 100 156171
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed POP POP PGRT LOAEL 2 d 20 AI ug/L 100 156171
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed POP POP PGRT LOAEL 3 d 20 AI ug/L 100 156171
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed POP POP PGRT LOAEL 4 d 20 AI ug/L 100 156171
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed PHY PHY PSII NOAEL LOAEL 4 d 40 80 AI ug/L 100 156171
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Glyphosate 
isopropylamine 
salt Lemna minor Duckweed PHY PHY PSII NOAEL LOAEL 3 d 40 80 AI ug/L 100 156171
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed PHY PHY PSII NOAEL LOAEL 2 d 40 80 AI ug/L 100 156171
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed PHY PHY PSII NOAEL LOAEL 1 d 40 80 AI ug/L 100 156171
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed BCM BCM FLRS LOAEL 2 d 20 AI ug/L 100 156171
Glyphosate 
isopropylamine 
salt Lemna minor Duckweed BCM BCM FLRS LOAEL 3 d 20 AI ug/L 100 156171

Glyphosate
Echinost
oma trivolvis Trematode GRO DVP GDVP NOAEL 26 d 3.6853 mg/L >98 153845

Glyphosate
Echinost
oma trivolvis Trematode MOR MOR HTCH NOAEL 26 d 3.6853 mg/L >98 153845

Glyphosate
Echinost
oma trivolvis Trematode MOR MOR SURV NOAEL 0.5 d 3.6853 mg/L >98 153845

Glyphosate 
isopropylamine 
salt Lilium sp. Lily GRO GRO WGHT LOAEL 209 d 0.6408 lb/acre 100 153931
Glyphosate 
isopropylamine 
salt Lilium longiflorum Easter Lily GRO GRO WGHT NOAEL 209 d 0.6408 lb/acre 100 153931
Glyphosate 
isopropylamine 
salt Lilium sp. Lily GRO GRO WGHT LOAEL 212 d 0.3204 lb/acre 100 153931
Glyphosate 
isopropylamine 
salt Lilium longiflorum Easter Lily GRO GRO WGHT NOAEL 66 d 0.6408 lb/acre 100 153931
Glyphosate 
isopropylamine 
salt Lilium sp. Lily GRO GRO WGHT NOAEL 161 d 0.3204 lb/acre 100 153931
Glyphosate 
isopropylamine 
salt Lilium sp. Lily GRO GRO WGHT NOAEL 66 d 0.6408 lb/acre 100 153931
Glyphosate 
isopropylamine 
salt Lilium sp. Lily GRO GRO WGHT NOAEL 66 d 0.6408 lb/acre 100 153931
Glyphosate 
isopropylamine 
salt Lilium sp. Lily GRO GRO WGHT NOAEL 66 d 0.6408 lb/acre 100 153931
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Glyphosate 
isopropylamine 
salt Xenopus laevis

African Clawed 
Frog CEL HIS EDMA NOAEL 2 d 5 mg/L 100 153876

Glyphosate 
isopropylamine 
salt Xenopus laevis

African Clawed 
Frog MOR MOR MORT

NR‐
ZERO 2 d 5 mg/L 100 153876

Glyphosate 
isopropylamine 
salt Xenopus laevis

African Clawed 
Frog GRO DVP DFRM NOAEL LOAEL 2 d 1 5 mg/L 100 153876

Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM NPSH NOAEL LOAEL 8 d mg/L 48 161790
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM MLDH NOAEL LOAEL 8 d mg/L 48 161790
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM MLDH LOAEL 8 d mg/L 48 161790
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM MLDH NOAEL LOAEL 8 d mg/L 48 161790
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM PCAR LOAEL 8 d mg/L 48 161790
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM ENZ CTLS NOAEL 8 d mg/L 48 161790
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM ENZ SODA NOAEL 8 d mg/L 48 161790
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM ENZ GSTR LOAEL 8 d mg/L 48 161790
Glyphosate 
isopropylamine 
salt Rhamdia quelen Catfish BCM BCM ASCA NOAEL 8 d mg/L 48 161790
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 0.5 d 3.26 ae mg/L 74.7 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ ACHE LOAEL 2 d 1.85 ae mg/L 74.7 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ BCHE LOAEL 2 d 1.85 ae mg/L 74.7 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 0.25 d 5.62 ae mg/L 74.7 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 1 d 2.42 ae mg/L 74.7 161996
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Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 2 d 2.42 ae mg/L 74.7 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ ALIE LOAEL 2 d 1.85 ae mg/L 74.7 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ GSTR LOAEL 2 d 1.85 ae mg/L 74.7 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 0.25 d 104.33 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 0.5 d 84.06 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 1 d 77.52 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 2 d 77.52 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ ACHE LOAEL 2 d 1.85 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ BCHE LOAEL 2 d 1.85 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ ALIE LOAEL 2 d 1.85 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ GSTR LOAEL 2 d 1.85 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 0.25 d 49.65 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 0.5 d 47.25 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 1 d 38.76 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 2 d 38.76 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ ACHE LOAEL 2 d 1.85 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ BCHE LOAEL 2 d 1.85 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ ALIE LOAEL 2 d 1.85 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ GSTR LOAEL 2 d 1.85 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 0.25 d 96.87 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 0.5 d 77.52 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 1 d 73.77 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad MOR MOR MORT LC50 2 d 73.77 ae mg/L 48 161996
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Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ ACHE LOAEL 2 d 1.85 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ BCHE LOAEL 2 d 1.85 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ ALIE LOAEL 2 d 1.85 ae mg/L 48 161996
Glyphosate 
ammonium salt Rhinella arenarum Toad BCM ENZ GSTR LOAEL 2 d 1.85 ae mg/L 48 161996

Glyphosate
Glyptoci
daris crenularis Sea Urchin GRO DVP ABNM EC50 0 d 13.2 uM 95 160866

Glyphosate
Glyptoci
daris crenularis Sea Urchin GRO DVP ABNM EC50 0.0208 d 12.78 uM 95 160866

Glyphosate
Glyptoci
daris crenularis Sea Urchin GRO DVP ABNM EC50 0.0417 d 10.78 uM 95 160866

Glyphosate
Glyptoci
daris crenularis Sea Urchin GRO DVP ABNM EC50 0.4167 d 10.63 uM 95 160866

Glyphosate
Glyptoci
daris crenularis Sea Urchin GRO DVP ABNM EC50 0.875 d 9.17 uM 95 160866

Glyphosate
Glyptoci
daris crenularis Sea Urchin GRO DVP ABNM EC50 2.0833 d 6.35 uM 95 160866

Glyphosate
Glyptoci
daris crenularis Sea Urchin REP REP FERZ EC50 0.0556 d 29.3 uM 95 160866

Glyphosate 
potassium salt

Lithobat
es clamitans Green Frog MOR MOR SURV NOAEL 14 d ae kg/ha 100 161819

Glyphosate 
potassium salt

Lithobat
es clamitans Green Frog GRO MPH SMIX NOAEL 14 d ae kg/ha 100 161819

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT LOAEL 3 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT LOAEL 7 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT NOAEL 0.25 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT NOAEL 1 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT NOAEL 7 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT LOAEL 0.25 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT LOAEL 1 d 0.02 mg/L 48 161812

262



Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT LOAEL 3 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT NOAEL 7 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT LOAEL 0.25 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT LOAEL 1 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT LOAEL 3 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT NOAEL 7 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail PHY IMM PHAG LOAEL 0.25 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail PHY IMM PHAG NOAEL 1 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail PHY IMM PHAG LOAEL 7 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT NOAEL 0.25 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT LOAEL 1 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL CEL HCYT NOAEL 3 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail PHY IMM PHAG LOAEL 3 d 0.02 mg/L 48 161812

Glyphosate 
isopropylamine 
salt

Parachlo
rella kessleri Green Algae BCM BCM MLDH NOAEL LOAEL 4 d 40 50 mg/L 48 161954

Glyphosate 
isopropylamine 
salt

Parachlo
rella kessleri Green Algae POP POP ABND NOAEL LOAEL 4 d 50 60 mg/L 48 161954
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Glyphosate 
isopropylamine 
salt

Parachlo
rella kessleri Green Algae BCM ENZ CTLS LOAEL 4 d 40 mg/L 48 161954

Glyphosate 
isopropylamine 
salt

Parachlo
rella kessleri Green Algae POP POP PGRT EC50 4 d 55.62 mg/L 48 161954

Glyphosate 
isopropylamine 
salt Caridina nilotica Shrimp MOR MOR MORT LOAEL 3 d 19.6 mg/L 98 156113
Glyphosate 
isopropylamine 
salt Caridina nilotica Shrimp MOR MOR MORT LOAEL 4 d 19.6 mg/L 98 156113
Glyphosate 
isopropylamine 
salt Caridina nilotica Shrimp MOR MOR MORT LC50 4 d 59.7408 mg/L 98 156113
Glyphosate 
isopropylamine 
salt Caridina nilotica Shrimp MOR MOR MORT NOAEL 1 d 39.2 mg/L 98 156113
Glyphosate 
isopropylamine 
salt Caridina nilotica Shrimp MOR MOR MORT LOAEL 1 d 78.4 mg/L 98 156113
Glyphosate 
isopropylamine 
salt Caridina nilotica Shrimp MOR MOR MORT LOAEL 2 d 39.2 mg/L 98 156113
Glyphosate 
isopropylamine 
salt Caridina nilotica Shrimp MOR MOR MORT NOAEL 2 d 19.6 mg/L 98 156113
Glyphosate 
isopropylamine 
salt Caridina nilotica Shrimp MOR MOR MORT LC50 3 d 105.3794 mg/L 98 156113
Glyphosate 
isopropylamine 
salt

Phyllodia
ptomus annae Copepod MOR MOR MORT LOAEL 2 d 0.098 mg/L 98 156113

Glyphosate 
isopropylamine 
salt

Phyllodia
ptomus annae Copepod MOR MOR MORT LC50 2 d 1.03782 mg/L 98 156113

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail GRO GRO WGHT LOAEL 12 d 856.9 g/ha 100 155488

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR MORT NOAEL 12 d 856.9 g/ha 100 155488

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH NOEC LOEC 20 d 178 231 ppm 100 155483
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Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH EC50 20 d 219 ppm 100 155483

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH NOEC 20 d 300 ppm 100 155483

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH NOEC LOEC 20 d 20 40 ppm 100 155483

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH EC10 20 d 31.2 ppm 100 155483

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH EC50 20 d 43.1 ppm 100 155483

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH NOEC LOEC 20 d 44.4 66.7 ppm 100 155483

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH EC10 20 d 47.3 ppm 100 155483

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH EC50 20 d 55.3 ppm 100 155483

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH NOEC LOEC 20 d 45 90 ppm 100 155483

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH EC10 20 d 50 ppm 100 155483

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH EC50 20 d 90.3 ppm 100 155483

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH NOEC LOEC 20 d 90 130 ppm 100 155483

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH EC10 20 d 64.7 ppm 100 155483

Glyphosate 
isopropylamine 
salt Helix aspersa

Brown 
Gardensnail MOR MOR HTCH EC50 20 d 130.5 ppm 100 155483

Glyphosate Cynodon sp. Bermudagrass PHY INJ DAMG IC50 17 d 0.63 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass GRO GRO VGOR IC50 31 d 0.71 ae kg/ha 100 155802
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Glyphosate Cynodon sp. Bermudagrass PHY INJ DAMG IC50 17 d 0.54 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass GRO GRO VGOR IC50 31 d 0.52 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass PHY INJ DAMG IC50 17 d 0.52 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass GRO GRO VGOR IC50 31 d 0.56 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass PHY INJ DAMG IC50 17 d 0.34 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass GRO GRO VGOR IC50 31 d 0.39 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass PHY INJ DAMG IC50 17 d 0.63 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass GRO GRO VGOR IC50 31 d 0.57 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass PHY INJ DAMG IC50 17 d 0.61 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass GRO GRO VGOR IC50 31 d 0.66 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass PHY INJ DAMG IC50 17 d 0.81 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass GRO GRO VGOR IC50 31 d 0.92 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass PHY INJ DAMG IC50 17 d 0.56 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass GRO GRO VGOR IC50 31 d 0.83 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass PHY INJ DAMG IC50 17 d 0.54 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass GRO GRO VGOR IC50 31 d 0.8 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass PHY INJ DAMG IC50 17 d 0.77 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass GRO GRO VGOR IC50 31 d 1 ae kg/ha 100 155802

Glyphosate Cynodon dactylon Bermudagrass PHY INJ DAMG IC50 17 d 1.14 ae kg/ha 100 155802

Glyphosate Cynodon dactylon Bermudagrass GRO GRO VGOR IC50 31 d 0.99 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass PHY INJ DAMG IC50 17 d 0.51 ae kg/ha 100 155802

Glyphosate Cynodon sp. Bermudagrass GRO GRO VGOR IC50 31 d 0.76 ae kg/ha 100 155802
Glyphosate 
isopropylamine 
salt Cyprinus carpio Common Carp BCM ENZ ACHE LOAEL 4 d 0.48 mg/L 100 161752
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Glyphosate 
isopropylamine 
salt Cyprinus carpio Common Carp BCM BCM TBAR LOAEL 4 d 0.48 mg/L 100 161752
Glyphosate 
isopropylamine 
salt Cyprinus carpio Common Carp BCM ENZ ACHE LOAEL 4 d 0.48 mg/L 100 161752
Glyphosate 
isopropylamine 
salt Astyanax sp. Astynaxes BCM ENZ CTLS NOAEL 4 d 0.006 ml/L 100 160633
Glyphosate 
isopropylamine 
salt Astyanax sp. Astynaxes PHY PHY LDPX LOAEL 4 d 0.006 ml/L 100 160633
Glyphosate 
isopropylamine 
salt Astyanax sp. Astynaxes BCM ENZ GSTR NOAEL 4 d 0.006 ml/L 100 160633
Glyphosate 
isopropylamine 
salt Astyanax sp. Astynaxes BCM ENZ ACHE NOAEL 4 d 0.006 ml/L 100 160633
Glyphosate 
isopropylamine 
salt Astyanax sp. Astynaxes PHY PHY LDPX NOAEL 4 d 0.003 ml/L 100 160633
Glyphosate 
isopropylamine 
salt Astyanax sp. Astynaxes CEL GEN DAMG LOAEL 4 d 0.006 ml/L 100 160633
Glyphosate 
isopropylamine 
salt Astyanax sp. Astynaxes CEL GEN DAMG NOAEL 4 d 0.003 ml/L 100 160633
Glyphosate 
isopropylamine 
salt

Ischaem
um magnum Grass POP POP BMAS LOAEL 84 d 1.92672 lb/acre 100 155608

Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom POP POP BMAS LOAEL 45 d 0.8028 lb/acre 100 155644
Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom POP POP BMAS LOAEL 90 d 0.8028 lb/acre 100 155644
Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom POP POP BMAS LOAEL 165 d 0.8028 lb/acre 100 155644
Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom POP POP BMAS LOAEL 210 d 0.8028 lb/acre 100 155644
Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom POP POP ABND LOAEL 45 d 0.8028 lb/acre 100 155644
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Glyphosate 
isopropylamine 
salt NR Plantae Plant Kingdom POP POP ABND LOAEL 90 d 0.8028 lb/acre 100 155644
Glyphosate Pardosa milvina Wolf Spider BEH AVO CHEM LOAEL 0.2917 d 4920 ppm 41 161972
Glyphosate Pardosa milvina Wolf Spider BEH BEH SMEL NOAEL 0.0139 d 3148.8 ppm 41 161972
Glyphosate Pardosa milvina Wolf Spider BEH BEH SMEL LOAEL 0.0139 d 3148.8 ppm 41 161972
Glyphosate Pardosa milvina Wolf Spider BEH AVO CHEM LOAEL 0.2917 d 4920 ppm 41 161972
Glyphosate 
isopropylamine 
salt Eisenia andrei Earthworm POP POP ABND NOAEL 28 d ppm 100 160452
Glyphosate 
isopropylamine 
salt Eisenia andrei Earthworm GRO GRO WGHT NOAEL 28 d ppm 100 160452
Glyphosate 
isopropylamine 
salt Eisenia andrei Earthworm BEH FDB FCNS NOAEL 7 d ppm 100 160452
Glyphosate 
isopropylamine 
salt Brassica rapa Bird Rape REP REP GERM NOAEL LOAEL 28 d ppm 100 160452
Glyphosate 
isopropylamine 
salt Brassica rapa Bird Rape GRO GRO LGTH NOAEL 28 d ppm 100 160452
Glyphosate 
isopropylamine 
salt

Porcellio
nides pruinosus Tropical Isopod MOR MOR SURV NOAEL 28 d ppm 100 160452

Glyphosate 
isopropylamine 
salt

Porcellio
nides pruinosus Tropical Isopod PHY PHY LDPX NOAEL 28 d ppm 100 160452

Glyphosate 
isopropylamine 
salt

Porcellio
nides pruinosus Tropical Isopod BCM ENZ ACHE NOAEL 28 d ppm 100 160452

Glyphosate 
isopropylamine 
salt Cyprinus carpio Common Carp MOR MOR SURV NOAEL LOAEL 2 d 0.001 0.01 mg/dm3 100 161361
Glyphosate 
isopropylamine 
salt Cyprinus carpio Common Carp MOR MOR SURV LOAEL 3 d 0.001 mg/dm3 100 161361
Glyphosate 
isopropylamine 
salt Cyprinus carpio Common Carp MOR MOR MORT NOAEL LOAEL 1 d 0.08 0.8 mg/dm3 100 161361
Glyphosate 
isopropylamine 
salt Cyprinus carpio Common Carp MOR MOR MORT NOAEL LOAEL 1 d 0.04 0.08 mg/dm3 100 161361
Glyphosate 
isopropylamine 
salt Cyprinus carpio Common Carp MOR MOR SURV NOAEL LOAEL 4 d 0.001 0.01 mg/dm3 100 161361
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Glyphosate Coturnix japonica Japanese Quail GRO GRO WGHT NOAEL 8 d 3470 ppm 100 161959

Glyphosate Coturnix japonica Japanese Quail BEH FDB FCNS NOAEL 8 d 3470 ppm 100 161959

Glyphosate Coturnix japonica Japanese Quail GRO MPH WGHT NOAEL 8 d 3470 ppm 100 161959

Glyphosate Coturnix japonica Japanese Quail GRO MPH WGHT NOAEL 8 d 3470 ppm 100 161959

Glyphosate Coturnix japonica Japanese Quail BCM BCM LIPD NOAEL 8 d 3470 ppm 100 161959

Glyphosate Coturnix japonica Japanese Quail BCM BCM LIPD NOAEL 8 d 3470 ppm 100 161959
Glyphosate Daucus carota Wild Carrot PHY INJ GINJ LOAEL 21 d 0.06244 lb/acre 100 157165
Glyphosate Daucus carota Wild Carrot POP POP BMAS NOAEL 85 d 0.06244 lb/acre 100 157165
Glyphosate Cuscuta gronovii Swamp Dodder POP POP CNTL LOAEL 21 d 0.06244 lb/acre 100 157165
Glyphosate Kochia scoparia Kochia PHY INJ GINJ LOAEL 17 d 1.7 ae kg/ha 100 157230
Glyphosate Kochia scoparia Kochia POP POP CNTL LOAEL 32 d 1.7 ae kg/ha 100 157230
Glyphosate Kochia scoparia Kochia PHY INJ GINJ LOAEL 14 d 1.7 ae kg/ha 100 157230
Glyphosate Kochia scoparia Kochia POP POP CNTL LOAEL 30 d 1.7 ae kg/ha 100 157230
Glyphosate Kochia scoparia Kochia POP POP COVR LOAEL 39 d 1.7 ae kg/ha 100 157230
Glyphosate Kochia scoparia Kochia POP POP COVR LOAEL 41 d 1.7 ae kg/ha 100 157230
Glyphosate Kochia scoparia Kochia POP POP COVR NOAEL 90 d 1.7 ae kg/ha 100 157230
Glyphosate Cuscuta campestris Field Dodder POP POP ABND LOAEL 5 d 0.011125 lb/acre 100 157176
Glyphosate Cuscuta campestris Field Dodder POP POP ABND LOAEL 5 d 0.011125 lb/acre 100 157176
Glyphosate Guizotia abyssinica Ramtilla POP POP BMAS NOAEL hv 0.0445 lb/acre 100 157176
Glyphosate Guizotia abyssinica Ramtilla POP POP BMAS NOAEL hv 0.0445 lb/acre 100 157176
Glyphosate 
isopropylamine 
salt Euseius victoriensis

Victorian 
Predator Mite MOR MOR MORT NOAEL 7 d 2187 ppm 100 156426

Glyphosate 
isopropylamine 
salt Euseius victoriensis

Victorian 
Predator Mite REP REP FCND NOAEL d 2187 ppm 100 156426

Glyphosate 
isopropylamine 
salt Goodea atripinnis Blackfin Goodea MOR MOR MORT LC50 4 d 38.95 mg/L 100 161311
Glyphosate 
isopropylamine 
salt Goodea atripinnis Blackfin Goodea BCM BCM MLDH NOAEL LOAEL 4 d 3.89 7.79 mg/L 100 161311
Glyphosate 
isopropylamine 
salt Goodea atripinnis Blackfin Goodea BCM BCM MLDH LOAEL 4 d 3.89 mg/L 100 161311
Glyphosate 
isopropylamine 
salt Goodea atripinnis Blackfin Goodea BCM ENZ CTLS NOAEL LOAEL 4 d 3.89 7.79 mg/L 100 161311
Glyphosate 
isopropylamine 
salt Goodea atripinnis Blackfin Goodea BCM ENZ CTLS LOAEL 4 d 3.89 mg/L 100 161311
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Glyphosate 
isopropylamine 
salt Goodea atripinnis Blackfin Goodea BCM BCM GLYC NOAEL LOAEL 4 d 3.89 7.79 mg/L 100 161311
Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM PRCO LOAEL 4 d 3 mg/L 100 161768

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM PRCO LOAEL 4 d 3 mg/L 100 161768

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM MLDH LOAEL 4 d 3 mg/L 100 161768

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM MLDH LOAEL 4 d 3 mg/L 100 161768

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM PCAR LOAEL 4 d 3 mg/L 100 161768

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM ENZ CTLS NOAEL LOAEL 4 d 3 6 mg/L 100 161768

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM GLUC LOAEL 4 d 3 mg/L 100 161768

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM GLUC LOAEL 4 d 3 mg/L 100 161768

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM LACT LOAEL 4 d 3 mg/L 100 161768

Glyphosate 
isopropylamine 
salt

Leporinu
s obtusidens Characin BCM BCM MLDH NOAEL 4 d 20 mg/L 100 161768

Glyphosate Cherax
quadricarin
atus

Australian 
Redclaw Crayfish MOR MOR MORT

NR‐
ZERO 50 d 22.5 mg/L 100 161792

Glyphosate Cherax
quadricarin
atus

Australian 
Redclaw Crayfish GRO GRO GAIN NOAEL 50 d 22.5 mg/L 100 161792

Glyphosate Cherax
quadricarin
atus

Australian 
Redclaw Crayfish PHY PHY OXYG LOAEL 50 d 22.5 mg/L 100 161792

Glyphosate Cherax
quadricarin
atus

Australian 
Redclaw Crayfish BCM BCM GLYC LOAEL 50 d 22.5 mg/L 100 161792
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Glyphosate Cherax
quadricarin
atus

Australian 
Redclaw Crayfish BCM BCM GLYC LOAEL 50 d 22.5 mg/L 100 161792

Glyphosate Cherax
quadricarin
atus

Australian 
Redclaw Crayfish BCM BCM PRTL NOAEL 50 d 22.5 mg/L 100 161792

Glyphosate Cherax
quadricarin
atus

Australian 
Redclaw Crayfish BCM BCM PRTL NOAEL 50 d 22.5 mg/L 100 161792

Glyphosate Cherax
quadricarin
atus

Australian 
Redclaw Crayfish BCM BCM LIPD NOAEL 50 d 22.5 mg/L 100 161792

Glyphosate Cherax
quadricarin
atus

Australian 
Redclaw Crayfish BCM BCM LIPD NOAEL 50 d 22.5 mg/L 100 161792

Glyphosate Cherax
quadricarin
atus

Australian 
Redclaw Crayfish BCM BCM GLUC NOAEL 50 d 22.5 mg/L 100 161792

Glyphosate Cherax
quadricarin
atus

Australian 
Redclaw Crayfish BCM BCM PRTL NOAEL 50 d 22.5 mg/L 100 161792

Glyphosate Cherax
quadricarin
atus

Australian 
Redclaw Crayfish BCM BCM LIPD NOAEL 50 d 22.5 mg/L 100 161792

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat REP REP COUR LOAEL 63 d 50

mg/kg 
bdwt 100 161810

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat BCM HRM TSTR LOAEL 63 d 50

mg/kg 
bdwt 100 161810

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat CEL GEN LHMR LOAEL 63 d 50

mg/kg 
bdwt 100 161810

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat BCM BCM PRCO LOAEL 63 d 50

mg/kg 
bdwt 100 161810

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat GRO MPH WGHT LOAEL 63 d 50

mg/kg 
bdwt 100 161810

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat GRO DVP SXDP LOAEL 46 d 50

mg/kg 
bdwt 100 161810

Glyphosate 
isopropylamine 
salt Rattus norvegicus Norway Rat GRO GRO WGHT LOAEL 46 d 50

mg/kg 
bdwt 100 161810

Glyphosate NR Ostreoida Bivalve Order CEL GEN DAMG NOAEL 0.0417 d 0.005 mg/L 100 161689
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Glyphosate 
isopropylamine 
salt NR Ostreoida Bivalve Order CEL GEN DAMG NOAEL 0.0417 d 0.005 mg/L 100 161689
Glyphosate NR Ostreoida Bivalve Order GRO DVP ABNM NOAEL ma 5 AI ug/L 100 161689
Glyphosate 
isopropylamine 
salt NR Ostreoida Bivalve Order GRO DVP ABNM NOAEL ma 5 AI ug/L 100 161689
Glyphosate 
isopropylamine 
salt NR Ostreoida Bivalve Order GRO DVP ABNM NOAEL ma 5 AI ug/L 100 161689
Glyphosate NR Ostreoida Bivalve Order GRO DVP ABNM NOAEL ma 5 AI ug/L 100 161689
Glyphosate 
isopropylamine 
salt NR Ostreoida Bivalve Order GRO DVP ABNM NOAEL ma 5 AI ug/L 100 161689
Glyphosate NR Ostreoida Bivalve Order GRO DVP ABNM NOAEL LOAEL ma 1.5 2.5 AI ug/L 100 161689

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,N
CRO NOAEL LOAEL 4 d 3.735 7.47 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,N
CRO LOAEL 4 d 3.735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

EDMA,I
FLM NOAEL 4 d 26.145 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,C
NGT,ED
MA,HE
MR,HY
PL,HYP
T,IFLM,
NCRO LOAEL 4 d 3.735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,C
NGT,ED
MA,HE
MR,HY
PL,HYP
T,IFLM,
NCRO LOAEL 4 d 3.735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,C
NGT,ED
MA,HE
MR,HY
PL,HYP
T,IFLM,
NCRO LOAEL 4 d 3.735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS LMLL NOAEL LOAEL 4 d 7.47 14.94 mg/L 74.7 161672
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Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS GHIS NOAEL LOAEL 4 d 14.94 26.145 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL CEL LMFI NOAEL LOAEL 4 d 7.47 14.94 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer MOR MOR MORT LC50 4 d 14.20794 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer MOR MOR MORT

NR‐
ZERO 4 d 3.735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer MOR MOR MORT

NR‐
LETH 4 d 44.82 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

CNGT,H
EMR NOAEL 4 d 26.145 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

HYPL,H
YPT NOAEL LOAEL 4 d 3.735 7.47 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

EDMA,I
FLM NOAEL 4 d 26.145 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

CNGT,H
EMR LOAEL 4 d 3.735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS LMLL LOAEL 4 d 3.735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS LMLL LOAEL 4 d 3.735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer REP REP MONT LOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

CNGT,H
EMR NOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

CNGT,H
EMR NOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,N
CRO NOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,N
CRO NOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

HYPL,H
YPT NOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

HYPL,H
YPT NOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

EDMA,I
FLM NOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

EDMA,I
FLM NOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

CNGT,H
EMR NOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

CNGT,H
EMR NOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,N
CRO NOAEL 28 d 0.3735 mg/L 74.7 161672
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Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

EDMA,I
FLM NOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,C
NGT,ED
MA,HE
MR,HY
PL,HYP
T,IFLM,
NCRO LOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,C
NGT,ED
MA,HE
MR,HY
PL,HYP
T,IFLM,
NCRO LOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,C
NGT,ED
MA,HE
MR,HY
PL,HYP
T,IFLM,
NCRO LOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,C
NGT,ED
MA,HE
MR,HY
PL,HYP
T,IFLM,
NCRO LOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS LMLL NOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS LMLL NOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS LMLL NOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS LMLL NOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS LMLL NOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS LMLL NOAEL 7 d 0.3735 mg/L 74.7 161672
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Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS LMLL NOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL CEL LMFI LOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL CEL LMFI LOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer REP REP MONT NOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer REP REP MONT NOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer REP REP MONT NOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer REP REP MONT NOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer REP REP MONT LOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer REP REP MONT LOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer REP REP MONT LOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer MOR MOR MORT

NR‐
ZERO 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,N
CRO NOAEL 7 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,C
NGT,ED
MA,HE
MR,HY
PL,HYP
T,IFLM,
NCRO LOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS LMLL NOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

EDMA,I
FLM NOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate Jenynsia
multidentat
a

Onesided 
Livebearer CEL HIS

ATPH,C
NGT,ED
MA,HE
MR,HY
PL,HYP
T,IFLM,
NCRO LOAEL 28 d 0.3735 mg/L 74.7 161672

Glyphosate
Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer BCM ENZ ACHE LOAEL 4 d 1 mg/L 95 161670
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Glyphosate
Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer GRO GRO COND NOAEL 4 d mg/L 95 161670

Glyphosate
Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer BCM ENZ ACHE NOAEL 4 d mg/L 95 161670

Glyphosate
Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT

NR‐
ZERO 4 d mg/L 95 161670

Glyphosate
Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer BCM ENZ ACHE NOAEL 4 d mg/L 95 161670

Glyphosate Hydra attenuata Hydra MOR MOR MORT LC01 4 d 10.7 mg/L 100 159864
Glyphosate Hydra attenuata Hydra MOR MOR MORT LC05 4 d 13.3 mg/L 100 159864
Glyphosate Hydra attenuata Hydra MOR MOR MORT LC10 4 d 14.8 mg/L 100 159864
Glyphosate Hydra attenuata Hydra MOR MOR MORT LC15 4 d 15.9 mg/L 100 159864
Glyphosate Hydra attenuata Hydra MOR MOR MORT LC50 4 d 21.8 mg/L 100 159864
Glyphosate Hydra attenuata Hydra MOR MOR MORT LC85 4 d 29.9 mg/L 100 159864
Glyphosate Hydra attenuata Hydra MOR MOR MORT LC01 4 d 14.8 mg/L 100 159864
Glyphosate Hydra attenuata Hydra MOR MOR MORT LC05 4 d 15.7 mg/L 100 159864
Glyphosate Hydra attenuata Hydra MOR MOR MORT LC10 4 d 16.2 mg/L 100 159864
Glyphosate Hydra attenuata Hydra MOR MOR MORT LC15 4 d 16.6 mg/L 100 159864
Glyphosate Hydra attenuata Hydra MOR MOR MORT LC50 4 d 18.2 mg/L 100 159864
Glyphosate Hydra attenuata Hydra MOR MOR MORT LC85 4 d 20 mg/L 100 159864
Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT LOEC 4 d 1.32 ae mg/L 29.7 161774

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT NOEC 4 d 1.29 ae mg/L 29.7 161774

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT MATC 4 d 1.31 ae mg/L 29.7 161774

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT LC50 4 d 1.8 ae mg/L 29.7 161774

Glyphosate 
isopropylamine 
salt

Lithobat
es

sphenoceph
alus ssp. 
sphenoceph
alus

Florida Leopard 
Frog MOR MOR MORT MATC 4 d 1.67 ae mg/L 29.7 161774

Glyphosate 
isopropylamine 
salt

Lithobat
es

sphenoceph
alus ssp. 
sphenoceph
alus

Florida Leopard 
Frog MOR MOR MORT LC50 4 d 2.05 ae mg/L 29.7 161774

Glyphosate 
isopropylamine 
salt

Lithobat
es

sphenoceph
alus ssp. 
sphenoceph
alus

Florida Leopard 
Frog MOR MOR MORT NOEC 4 d 1.52 ae mg/L 29.7 161774
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Glyphosate 
isopropylamine 
salt

Lithobat
es

sphenoceph
alus ssp. 
sphenoceph
alus

Florida Leopard 
Frog MOR MOR MORT LOEC 4 d 1.81 ae mg/L 29.7 161774

Glyphosate 
isopropylamine 
salt Hyla chrysoscelis

Southern Grey 
Tree Frog MOR MOR MORT LC50 4 d 2.5 ae mg/L 29.7 161774

Glyphosate 
isopropylamine 
salt Hyla chrysoscelis

Southern Grey 
Tree Frog MOR MOR MORT NOEC 4 d 1.74 ae mg/L 29.7 161774

Glyphosate 
isopropylamine 
salt Hyla chrysoscelis

Southern Grey 
Tree Frog MOR MOR MORT LOEC 4 d 2.1 ae mg/L 29.7 161774

Glyphosate 
isopropylamine 
salt Hyla chrysoscelis

Southern Grey 
Tree Frog MOR MOR MORT MATC 4 d 1.92 ae mg/L 29.7 161774

Glyphosate 
isopropylamine 
salt Rana catesbeiana Bullfrog MOR MOR MORT MATC 4 d 2.27 ae mg/L 29.7 161774
Glyphosate 
isopropylamine 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC50 4 d 2.77 ae mg/L 29.7 161774
Glyphosate 
isopropylamine 
salt Rana catesbeiana Bullfrog MOR MOR MORT NOEC 4 d 2.02 ae mg/L 29.7 161774
Glyphosate 
isopropylamine 
salt Rana catesbeiana Bullfrog MOR MOR MORT LOEC 4 d 2.52 ae mg/L 29.7 161774
Glyphosate 
isopropylamine 
salt Anaxyrus fowleri Fowler's Toad MOR MOR MORT MATC 4 d 3.68 ae mg/L 29.7 161774
Glyphosate 
isopropylamine 
salt Anaxyrus fowleri Fowler's Toad MOR MOR MORT LC50 4 d 4.21 ae mg/L 29.7 161774
Glyphosate 
isopropylamine 
salt Anaxyrus fowleri Fowler's Toad MOR MOR MORT NOEC 4 d 3.4 ae mg/L 29.7 161774
Glyphosate 
isopropylamine 
salt Anaxyrus fowleri Fowler's Toad MOR MOR MORT LOEC 4 d 3.95 ae mg/L 29.7 161774
Glyphosate 
isopropylamine 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT MATC 4 d 3.48 ae mg/L 29.7 161774

Glyphosate 
isopropylamine 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC50 4 d 4.22 ae mg/L 29.7 161774
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Glyphosate 
isopropylamine 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT NOEC 4 d 3.27 ae mg/L 29.7 161774

Glyphosate 
isopropylamine 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LOEC 4 d 3.68 ae mg/L 29.7 161774

Glyphosate, 
Monopotassium 
salt

Lithobat
es

sphenoceph
alus ssp. 
sphenoceph
alus

Florida Leopard 
Frog MOR MOR MORT MATC 4 d 0.83 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt

Lithobat
es

sphenoceph
alus ssp. 
sphenoceph
alus

Florida Leopard 
Frog MOR MOR MORT LC50 4 d 1.33 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt

Lithobat
es

sphenoceph
alus ssp. 
sphenoceph
alus

Florida Leopard 
Frog MOR MOR MORT NOEC 4 d 0.68 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt

Lithobat
es

sphenoceph
alus ssp. 
sphenoceph
alus

Florida Leopard 
Frog MOR MOR MORT LOEC 4 d 0.98 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt Anaxyrus fowleri Fowler's Toad MOR MOR MORT MATC 4 d 1.55 ae mg/L 39.9 161774
Glyphosate, 
Monopotassium 
salt Anaxyrus fowleri Fowler's Toad MOR MOR MORT LC50 4 d 1.96 ae mg/L 39.9 161774
Glyphosate, 
Monopotassium 
salt Anaxyrus fowleri Fowler's Toad MOR MOR MORT NOEC 4 d 1.54 ae mg/L 39.9 161774
Glyphosate, 
Monopotassium 
salt Anaxyrus fowleri Fowler's Toad MOR MOR MORT LOEC 4 d 1.56 ae mg/L 39.9 161774
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC50 4 d 1.97 ae mg/L 39.9 161774
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT NOEC 4 d 1.33 ae mg/L 39.9 161774
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT LOEC 4 d 1.37 ae mg/L 39.9 161774
Glyphosate, 
Monopotassium 
salt Rana catesbeiana Bullfrog MOR MOR MORT MATC 4 d 1.35 ae mg/L 39.9 161774
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Glyphosate, 
Monopotassium 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT LC50 4 d 2.27 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT NOEC 4 d 1.65 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT LOEC 4 d 1.68 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT MATC 4 d 1.67 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT MATC 4 d 2.14 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC50 4 d 2.77 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT NOEC 4 d 1.91 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LOEC 4 d 2.37 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt Hyla chrysoscelis

Southern Grey 
Tree Frog MOR MOR MORT LC50 4 d 3.26 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt Hyla chrysoscelis

Southern Grey 
Tree Frog MOR MOR MORT NOEC 4 d 2.48 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt Hyla chrysoscelis

Southern Grey 
Tree Frog MOR MOR MORT LOEC 4 d 2.87 ae mg/L 39.9 161774

Glyphosate, 
Monopotassium 
salt Hyla chrysoscelis

Southern Grey 
Tree Frog MOR MOR MORT MATC 4 d 2.68 ae mg/L 39.9 161774

Glyphosate
Planktot
hrix sp. Blue‐green Algae POP POP ABND NOAEL 2 d 1 uM 100 161943

Glyphosate
Aulacose
ira sp. Diatom POP POP ABND NOAEL 2 d 1 uM 100 161943

Glyphosate
Microcys
tis sp.

Blue‐Green 
Algae POP POP ABND LOAEL 2 d 1 uM 100 161943

Glyphosate Aquatic community
Aquatic 
Community POP POP CHLA NOAEL 2 d 1 uM 100 161943

Glyphosate Aquatic community
Aquatic 
Community POP POP CHLA NOAEL 2 d 1 uM 100 161943
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Glyphosate
Planktot
hrix sp. Blue‐green Algae POP POP ABND NOAEL 2 d 1 uM 100 161943

Glyphosate
Microcys
tis sp.

Blue‐Green 
Algae POP POP ABND NOAEL 2 d 1 uM 100 161943

Glyphosate
Aulacose
ira sp. Diatom POP POP ABND LOAEL 2 d 1 uM 100 161943

Glyphosate 
isopropylamine 
salt Pardosa agricola

Shore Wolf 
Spider BEH FDB FCNS NOAEL 0.25 d 0.0385 % 100 162000

Glyphosate 
isopropylamine 
salt Pardosa agricola

Shore Wolf 
Spider BEH BEH LOCO NOAEL 0.0833 d 0.0385 % 100 162000

Glyphosate 
isopropylamine 
salt

Pterostic
hus cupreus Ground Beetle BEH FDB FCNS NOAEL 0.25 d 0.0385 % 100 162000

Glyphosate 
isopropylamine 
salt

Pterostic
hus cupreus Ground Beetle BEH BEH LOCO LOAEL 0.0833 d 0.0385 % 100 162000

Glyphosate 
isopropylamine 
salt Pardosa agricola

Shore Wolf 
Spider BEH AVO CHEM NOAEL 0.0833 d 0.0385 % 100 162000

Glyphosate 
isopropylamine 
salt

Pterostic
hus cupreus Ground Beetle BEH AVO CHEM LOAEL 0.0833 d 0.0385 % 100 162000

Glyphosate 
isopropylamine 
salt Pardosa agricola

Shore Wolf 
Spider BEH BEH PRVU NOAEL 0.0938 d 0.0385 % 100 162000

Glyphosate 
isopropylamine 
salt Pardosa agricola

Shore Wolf 
Spider REP REP MIDX NOAEL 0.1111 d 0.0385 % 100 162000

Glyphosate 
isopropylamine 
salt

Telenom
us remus Parasitoid Wasp POP POP ABND LOAEL 2 d 1200 ae g/200 L 100 157409

Glyphosate 
isopropylamine 
salt

Telenom
us remus Parasitoid Wasp GRO DVP EMRG NOAEL 2 d 1200 ae g/200 L 100 157409

Glyphosate
Telenom
us remus Parasitoid Wasp POP POP ABND LOAEL 2 d 2880 ae g/200 L 100 157409

Glyphosate
Telenom
us remus Parasitoid Wasp GRO DVP EMRG NOAEL 1 d 2880 ae g/200 L 100 157409

Glyphosate 
isopropylamine 
salt

Telenom
us remus Parasitoid Wasp GRO DVP EMRG NOAEL 1 d 1920 ae g/200 L 100 157409

Glyphosate 
isopropylamine 
salt

Telenom
us remus Parasitoid Wasp POP POP ABND LOAEL 2 d 1920 ae g/200 L 100 157409
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Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog GRO GRO LGTH LOAEL 21 d mg/L 100 160519

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog GRO GRO WGHT NOAEL 21 d mg/L 100 160519

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog GRO MPH SMIX NOAEL 21 d mg/L 100 160519

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog GRO MPH SMIX NOAEL 21 d mg/L 100 160519

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog MOR MOR SURV NOAEL 21 d mg/L 100 160519

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL ~HIS MELM NOAEL 94 d mg/L 100 160519

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL ~HIS MELM NOAEL 94 d mg/L 100 160519

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL ~HIS GRNM NOAEL 94 d mg/L 100 160519

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL ~HIS GRNM NOAEL 94 d mg/L 100 160519

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL ~HIS MELM NOAEL 94 d mg/L 100 160519

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL ~HIS MELM NOAEL 94 d mg/L 100 160519

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog CEL ~CEL NLCR NOAEL 94 d mg/L 100 160519

Glyphosate 
isopropylamine 
salt

Enallagm
a cyathigerum Damselfly BEH ~BEH LOCO LOAEL 1.0118 d 1.5 mg/L 100 160532

Glyphosate 
isopropylamine 
salt

Enallagm
a cyathigerum Damselfly BEH ~BEH LOCO LOAEL 1.0236 d 1.5 mg/L 100 160532

Glyphosate 
isopropylamine 
salt

Enallagm
a cyathigerum Damselfly BEH ~BEH ORNT LOAEL 1.0236 d 1.5 mg/L 100 160532
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Glyphosate 
isopropylamine 
salt

Enallagm
a cyathigerum Damselfly BEH ~BEH ORNT LOAEL 1.0118 d 1.5 mg/L 100 160532

Glyphosate 
isopropylamine 
salt

Enallagm
a cyathigerum Damselfly BEH ~FDB STRK LOAEL 1.0118 d 1.5 mg/L 100 160532

Glyphosate 
isopropylamine 
salt

Enallagm
a cyathigerum Damselfly BEH ~FDB STRK LOAEL 1.0236 d 1.5 mg/L 100 160532

Glyphosate 
isopropylamine 
salt

Enallagm
a cyathigerum Damselfly BEH ~BEH SWIM LOAEL 1.0069 d 1.5 mg/L 100 160532

Glyphosate 
isopropylamine 
salt

Enallagm
a cyathigerum Damselfly BEH ~BEH SWIM LOAEL 1.0069 d 1.5 mg/L 100 160532

Glyphosate 
isopropylamine 
salt

Enallagm
a cyathigerum Damselfly BEH ~BEH PRVU NOAEL d 1.5 mg/L 100 160532

Glyphosate 
isopropylamine 
salt

Enallagm
a cyathigerum Damselfly BEH BEH LOCO NOAEL LOAEL 1 d 1 2 mg/L 100 160532

Glyphosate 
isopropylamine 
salt

Enallagm
a cyathigerum Damselfly BEH FDB STRK LOEC 1 d 1 mg/L 100 160532

Glyphosate
Trigonell
a

foenum‐
graecum Fenugreek CEL GEN MITI LOAEL 3.0833 d 0.1 % 100 161292

Glyphosate
Trigonell
a

foenum‐
graecum Fenugreek CEL GEN CABR LOAEL 3.25 d 0.1 % 100 161292

Glyphosate
Trigonell
a

foenum‐
graecum Fenugreek CEL GEN CABR NOAEL LOAEL 3.0417 d 0.1 0.2 % 100 161292

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN EC50 0.25 d 11.7 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 1000 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community BCM ENZ CTLS NOAEL 0.25 d 1000 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community BCM ENZ SODA NOAEL 0.25 d 1000 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN EC50 0.25 d 67.4 mg/L 100 159498
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Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 1000 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 1000 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN EC50 0.25 d 6.1 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN EC50 0.25 d 9.8 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 1000 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 1000 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 1000 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN NOAEL LOAEL 0.25 d 1 10 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community BCM ENZ CTLS NOAEL 0.25 d 1000 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community BCM ENZ SODA NOAEL 0.25 d 1000 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN EC50 0.25 d 35.6 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN EC50 0.25 d 1066.9 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 1000 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 1000 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 1000 mg/L 100 159498

283



Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 1000 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community BCM ENZ CTLS NOAEL 0.25 d 1000 mg/L 100 159498

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community BCM ENZ SODA NOAEL 0.25 d 1000 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community BCM ENZ CTLS NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community BCM ENZ SODA NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community BCM ENZ CTLS NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community BCM ENZ SODA NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community PHY PHY PSYN NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community BCM ENZ CTLS NOAEL 0.25 d 500 mg/L 100 159498

AMPA Aquatic community
Aquatic 
Community BCM ENZ SODA NOAEL 0.25 d 500 mg/L 100 159498
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Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT NOAEL 4 d 41.48 ae mg/L 100 161671

Glyphosate 
isopropylamine 
salt Hyla chrysoscelis

Southern Grey 
Tree Frog MOR MOR MORT NOAEL 4 d 41.48 ae mg/L 100 161671

Glyphosate 
isopropylamine 
salt Rana catesbeiana Bullfrog MOR MOR MORT NOAEL 4 d 41.48 ae mg/L 100 161671
Glyphosate 
isopropylamine 
salt Anaxyrus fowleri Fowler's Toad MOR MOR MORT NOAEL 4 d 41.48 ae mg/L 100 161671
Glyphosate 
isopropylamine 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT NOAEL 4 d 41.48 ae mg/L 100 161671

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT NOEC 4 d 1.29 ae mg/L 46 161671

Glyphosate 
isopropylamine 
salt

Lithobat
es pipiens Leopard Frog MOR MOR MORT LC50 4 d 1.8 ae mg/L 46 161671

Glyphosate 
isopropylamine 
salt Hyla chrysoscelis

Southern Grey 
Tree Frog MOR MOR MORT NOEC 4 d 1.74 ae mg/L 46 161671

Glyphosate 
isopropylamine 
salt Hyla chrysoscelis

Southern Grey 
Tree Frog MOR MOR MORT LC50 4 d 2.5 ae mg/L 46 161671

Glyphosate 
isopropylamine 
salt Rana catesbeiana Bullfrog MOR MOR MORT NOEC 4 d 2.02 ae mg/L 46 161671
Glyphosate 
isopropylamine 
salt Rana catesbeiana Bullfrog MOR MOR MORT LC50 4 d 2.77 ae mg/L 46 161671
Glyphosate 
isopropylamine 
salt Anaxyrus fowleri Fowler's Toad MOR MOR MORT NOEC 4 d 3.4 ae mg/L 46 161671
Glyphosate 
isopropylamine 
salt Anaxyrus fowleri Fowler's Toad MOR MOR MORT LC50 4 d 4.21 ae mg/L 46 161671
Glyphosate 
isopropylamine 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT NOEC 4 d 3.27 ae mg/L 46 161671

Glyphosate 
isopropylamine 
salt

Lithobat
es

clamitans 
ssp. 
clamitans Bronze Frog MOR MOR MORT LC50 4 d 4.22 ae mg/L 46 161671

Glyphosate Apis mellifera Honey Bee CEL GEN PPOM LOAEL 4 d 200 ppm 100 157769
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Glyphosate 
isopropylamine 
salt Poecilia reticulata Guppy MOR MOR MORT

NR‐
ZERO 4 d 0.36 mg/L 100 161706

Glyphosate 
isopropylamine 
salt Poecilia reticulata Guppy MOR MOR MORT

NR‐
LETH 4 d 36 mg/L 100 161706

Glyphosate 
isopropylamine 
salt Poecilia reticulata Guppy MOR MOR MORT LC50 1 d 15.81 mg/L 100 161706
Glyphosate 
isopropylamine 
salt Poecilia reticulata Guppy MOR MOR MORT LC50 4 d 9 mg/L 100 161706
Glyphosate 
isopropylamine 
salt Poecilia reticulata Guppy MOR MOR MORT LC50 4 d 10.08 mg/L 100 161706
Glyphosate 
isopropylamine 
salt Poecilia reticulata Guppy MOR MOR MORT LC50 4 d 9.76 mg/L 100 161706
Glyphosate 
isopropylamine 
salt Poecilia reticulata Guppy BEH BEH SURF LOAEL 1 d 3.6 mg/L 100 161706
Glyphosate 
isopropylamine 
salt Poecilia reticulata Guppy MOR MOR MORT LC50 1 d 14.37 mg/L 100 161706
Glyphosate 
isopropylamine 
salt Poecilia reticulata Guppy MOR MOR MORT LC50 1 d 15 mg/L 100 161706
Glyphosate 
isopropylamine 
salt Poecilia reticulata Guppy MOR MOR MORT LC50 4 d 10.25 mg/L 100 161706
Glyphosate 
isopropylamine 
salt Poecilia reticulata Guppy MOR MOR MORT LC50 1 d 15.14 mg/L 100 161706

Glyphosate
Lithobat
es sylvaticus Wood Frog MOR MOR MORT LC50 20 d 2.63 ae mg/L 100 159327

Glyphosate
Lithobat
es sylvaticus Wood Frog MOR MOR MORT NOAEL LOAEL 20 d 1.8 3.4 ae mg/L 100 159327

Glyphosate
Lithobat
es sylvaticus Wood Frog GRO GRO WGHT NOAEL 20 d 3.4 ae mg/L 100 159327

Glyphosate
Lithobat
es pipiens Leopard Frog MOR MOR MORT LC50 20 d 2.91 ae mg/L 100 159327

Glyphosate
Lithobat
es pipiens Leopard Frog MOR MOR MORT NOAEL LOAEL 20 d 1.8 3.4 ae mg/L 100 159327

Glyphosate
Lithobat
es pipiens Leopard Frog GRO GRO WGHT NOAEL 20 d 3.4 ae mg/L 100 159327

Glyphosate
Lithobat
es pipiens Leopard Frog MOR MOR MORT LC50 20 d 3.26 ae mg/L 100 159327
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Glyphosate
Lithobat
es pipiens Leopard Frog MOR MOR MORT NOAEL LOAEL 20 d 1.8 3.4 ae mg/L 100 159327

Glyphosate
Lithobat
es pipiens Leopard Frog GRO GRO WGHT NOAEL LOAEL 20 d 1.8 3.4 ae mg/L 100 159327

Glyphosate Bufo americanus American Toad MOR MOR MORT LC50 20 d 2.46 ae mg/L 100 159327

Glyphosate Bufo americanus American Toad GRO GRO WGHT NOEC 20 d 3.4 ae mg/L 100 159327

Glyphosate Bufo americanus American Toad MOR MOR MORT LC50 20 d 2.44 ae mg/L 100 159327

Glyphosate Bufo americanus American Toad GRO GRO WGHT NOAEL 20 d 3.4 ae mg/L 100 159327

Glyphosate
Lithobat
es sylvaticus Wood Frog MOR MOR MORT LC50 20 d 2.95 ae mg/L 100 159327

Glyphosate
Lithobat
es sylvaticus Wood Frog GRO GRO WGHT NOAEL LOAEL 20 d 1.8 3.4 ae mg/L 100 159327

Glyphosate
Lithobat
es sylvaticus Wood Frog MOR MOR MORT NOAEL LOAEL 20 d 1.8 3.4 ae mg/L 100 159327

Glyphosate
Lithobat
es sylvaticus Wood Frog GRO GRO THIK NOAEL LOAEL 20 d 0.9 1.8 ae mg/L 100 159327

Glyphosate
Lithobat
es sylvaticus Wood Frog GRO GRO THIK NOAEL LOAEL 20 d 0.9 1.8 ae mg/L 100 159327

Glyphosate
Lithobat
es sylvaticus Wood Frog GRO GRO THIK NOAEL 20 d 1.8 ae mg/L 100 159327

Glyphosate
Lithobat
es sylvaticus Wood Frog GRO GRO LGTH NOAEL 20 d 1.8 ae mg/L 100 159327

Glyphosate
Lithobat
es sylvaticus Wood Frog GRO GRO WGHT NOAEL LOAEL 20 d 1.8 3.4 ae mg/L 100 159327

Glyphosate
Lithobat
es sylvaticus Wood Frog MOR MOR MORT LC50 20 d 3.09 ae mg/L 100 159327

Glyphosate
Lithobat
es sylvaticus Wood Frog MOR MOR MORT NOAEL LOAEL 20 d 1.8 3.4 ae mg/L 100 159327

Glyphosate
Lithobat
es pipiens Leopard Frog GRO GRO WGHT NOAEL 20 d 3.4 ae mg/L 100 159327

Glyphosate
Lithobat
es pipiens Leopard Frog MOR MOR MORT LC50 20 d 3.02 ae mg/L 100 159327

Glyphosate
Lithobat
es pipiens Leopard Frog MOR MOR MORT NOAEL LOAEL 20 d 1.8 3.4 ae mg/L 100 159327

Glyphosate
Lithobat
es pipiens Leopard Frog GRO GRO THIK NOAEL LOAEL 20 d 0.9 1.8 ae mg/L 100 159327

Glyphosate
Lithobat
es pipiens Leopard Frog GRO GRO THIK NOAEL LOAEL 20 d 0.9 1.8 ae mg/L 100 159327

Glyphosate
Lithobat
es pipiens Leopard Frog GRO GRO LGTH NOAEL 20 d 1.8 ae mg/L 100 159327

Glyphosate Bufo americanus American Toad MOR MOR SURV NOAEL LOAEL 20 d 0.9 1.8 ae mg/L 100 159327
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Glyphosate Bufo americanus American Toad GRO GRO WGHT NOAEL 20 d 3.4 ae mg/L 100 159327

Glyphosate Bufo americanus American Toad MOR MOR MORT LC50 20 d 2.82 ae mg/L 100 159327
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.058 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.058 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.058 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.058 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.058 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.058 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL LOAEL 3 d 0.058 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL LOAEL 3 d 0.058 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL LOAEL 1 d 0.058 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL LOAEL 1 d 0.058 0.116 mg/L 100 159190
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Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.058 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL LOAEL 1 d 0.058 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.058 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.058 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.058 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL LOAEL 3 d 0.058 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL LOAEL 3 d 0.058 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL LOAEL 3 d 0.058 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ SODA NOAEL 1 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GSTR NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GLPX NOAEL 1 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM BCM GLTH NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM BCM GLTH NOAEL 1 d 0.116 mg/L 100 159190
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Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GLRE NOAEL 1 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ CTLS NOAEL LOAEL 3 d 0.058 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ CTLS NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ SODA NOAEL 1 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GSTR NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GLPX NOAEL 1 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GLPX NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM BCM GLTH NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM BCM GLTH NOAEL 1 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GLRE NOAEL 1 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GLRE NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ CTLS NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ CTLS NOAEL 1 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL LOAEL 3 d 0.058 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.058 mg/L 100 159190
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Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL LOAEL 3 d 0.058 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.058 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL LOAEL 3 d 0.058 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ SODA NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GSTR NOAEL 1 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GLPX NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GLRE NOAEL 3 d 0.116 mg/L 100 159190
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel BCM ENZ GSTR NOAEL 1 d 0.116 mg/L 100 159190

Sulfosate
Caenorh
abditis elegans Nematode CEL HIS DEGN NOAEL LOAEL 1 d 7 10 AI % 100 161953

Sulfosate
Caenorh
abditis elegans Nematode CEL HIS DEGN NOAEL LOAEL 1 d 5.5 9.8 AI % 100 161953

Sulfosate
Caenorh
abditis elegans Nematode CEL HIS DEGN NOAEL LOAEL 1 d 3 7 AI % 100 161953

Sulfosate
Caenorh
abditis elegans Nematode CEL HIS DEGN LOAEL 1 d 2.7 AI % 100 161953

Glyphosate Capoeta capoeta Barb BCM BCM NOCO NOAEL 10 d 0.02 mg/L 100 159407
Glyphosate Capoeta capoeta Barb BCM BCM MLDH NOAEL LOAEL 10 d 0.01 0.02 mg/L 100 159407

Glyphosate
Asterion
ella formosa Diatom PHY PHY PSII LOAEL 0.0556 d 89.1 uM 99 158970
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Glyphosate
Chlamyd
omonas reinhardtii Green Algae PHY PHY PSII LOAEL 0.0556 d 435.6 uM 99 158970

Glyphosate Synura petersenii Algae PHY PHY PSII LOAEL 0.0556 d 435.6 uM 99 158970

Glyphosate

Pseudoki
rchneriel
la subcapitata Green Algae PHY PHY PSII LOAEL 0.0556 d 435.6 uM 99 158970

Glyphosate Navicula pelliculosa Diatom PHY PHY PSII LOAEL 0.0556 d 217.8 uM 99 158970

Glyphosate
Cryptom
onas erosa Cryptomonad PHY PHY PSII LOAEL 0.0556 d 217.8 uM 99 158970

Glyphosate 
isopropylamine 
salt Caridina nilotica Shrimp PHY PHY LDPX NOAEL LOAEL 4 d 25.6 40 mg/L 100 159402
Glyphosate 
isopropylamine 
salt Caridina nilotica Shrimp PHY PHY LDPX NOAEL LOAEL 21 d 2.8 3.4 mg/L 100 159402
Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP CHLA NOAEL 8 d 0.225 mg/L 100 161755
Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP CHLA LOAEL 21 d 0.225 mg/L 100 161755
Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community SYS PRS PPRO LOAEL 22 d 0.225 mg/L 100 161755

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community SYS PRS PPRO LOAEL 1 d 0.225 mg/L 100 161755

Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP CHLA LOAEL 22 d 0.225 mg/L 100 161755
Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community SYS PRS PPRO LOAEL 8 d 0.225 mg/L 100 161755

Glyphosate 
isopropylamine 
salt Aquatic community

Aquatic 
Community SYS PRS PPRO LOAEL 21 d 0.225 mg/L 100 161755

Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.058 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.116 mg/L 100 160185
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Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.058 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.058 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.058 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.058 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.058 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.058 mg/L 100 160185
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Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.058 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.058 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.058 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.116 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.058 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.058 mg/L 100 160185
Glyphosate 
isopropylamine 
salt Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.058 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.0179 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.0179 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.0179 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.0179 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.0179 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.0357 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.0357 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.0357 mg/L 100 160185
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Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.0179 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.0179 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.0357 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 3 d 0.0357 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.0179 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.0179 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.0357 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 3 d 0.0179 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.0179 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.0357 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.0357 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG NOAEL 1 d 0.0357 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.0179 mg/L 100 160185
Glyphosate Anguilla anguilla Common Eel CEL GEN DAMG LOAEL 1 d 0.0179 mg/L 100 160185

Glyphosate Panicum coloratum Kleingrass POP POP BMAS LOAEL 190 d 0.9812 lb/acre 100 159593
Glyphosate NR Plantae Plant Kingdom POP POP BMAS NOAEL 190 d 0.9812 lb/acre 100 159593
Glyphosate NR Poaceae Grass Family POP POP BMAS NOAEL 190 d 0.9812 lb/acre 100 159593

Glyphosate
Caladiu
m bicolor Heart of Jesus PHY INJ GINJ LOAEL 20 d 0.74928 lb/acre 100 159712

Glyphosate NR Plantae Plant Kingdom POP POP COVR LOAEL d 0.99904 lb/acre 100 159615
Glyphosate Rubus sp. Brambles PHY INJ GINJ LOAEL 1095 d 0.99904 lb/acre 100 159615
Glyphosate 
isopropylamine 
salt Malva sp. Cheeseweed POP POP ABND NOAEL 27 d 2 AI lb/acre 100 159670
Glyphosate 
isopropylamine 
salt Avena sp. Oat POP POP ABND LOAEL 27 d 2 AI lb/acre 100 159670
Glyphosate 
isopropylamine 
salt Malva sp. Cheeseweed POP POP ABND NOAEL 8 d 2 AI lb/acre 100 159670
Glyphosate 
isopropylamine 
salt Avena sp. Oat POP POP ABND NOAEL 8 d 2 AI lb/acre 100 159670

Glyphosate Lantana camara
Largeleaf 
Lantana MOR MOR MORT LOAEL 30 d 0.8 L/ha 100 159692

Glyphosate Lantana camara
Largeleaf 
Lantana GRO GRO BMAS LOAEL 2 gs 0.8 L/ha 100 159692

Glyphosate Lantana camara
Largeleaf 
Lantana GRO MPH AREA LOAEL 2 gs 0.8 L/ha 100 159692

Glyphosate Lantana camara
Largeleaf 
Lantana MOR MOR MORT LOAEL 30 d 0.8 L/ha 100 159692

Glyphosate Lantana camara
Largeleaf 
Lantana GRO GRO BMAS LOAEL 2 gs 0.8 L/ha 100 159692

Glyphosate Lantana camara
Largeleaf 
Lantana GRO MPH AREA LOAEL 2 gs 0.8 L/ha 100 159692
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Glyphosate
Artemisi
a

roxburghian
a Artemisia MOR MOR MORT LOAEL 30 d 0.8 L/ha 100 159692

Glyphosate
Artemisi
a

roxburghian
a Artemisia GRO GRO BMAS LOAEL 2 gs 0.8 L/ha 100 159692

Glyphosate
Artemisi
a

roxburghian
a Artemisia GRO MPH AREA LOAEL 2 gs 0.8 L/ha 100 159692

Glyphosate Lantana camara
Largeleaf 
Lantana MOR MOR MORT LOAEL 30 d 0.8 L/ha 100 159692

Glyphosate Lantana camara
Largeleaf 
Lantana GRO GRO BMAS LOAEL 2 gs 0.8 L/ha 100 159692

Glyphosate Lantana camara
Largeleaf 
Lantana GRO MPH AREA LOAEL 2 gs 0.8 L/ha 100 159692

Glyphosate
Artemisi
a

roxburghian
a Artemisia MOR MOR MORT LOAEL 30 d 0.8 L/ha 100 159692

Glyphosate
Artemisi
a

roxburghian
a Artemisia GRO GRO BMAS LOAEL 2 gs 0.8 L/ha 100 159692

Glyphosate
Artemisi
a

roxburghian
a Artemisia GRO MPH AREA LOAEL 2 gs 0.8 L/ha 100 159692

Glyphosate
Artemisi
a

roxburghian
a Artemisia MOR MOR MORT LOAEL 30 d 0.8 L/ha 100 159692

Glyphosate
Artemisi
a

roxburghian
a Artemisia GRO GRO BMAS LOAEL 2 gs 0.8 L/ha 100 159692

Glyphosate
Artemisi
a

roxburghian
a Artemisia GRO MPH AREA LOAEL 2 gs 0.8 L/ha 100 159692

Glyphosate Arachis pintoi Peanut POP POP BMAS LOAEL 28 d 0.5352 lb/acre 100 159743
Glyphosate Arachis pintoi Peanut GRO GRO WGHT LOAEL 56 d 0.36 ae kg/ha 100 159729

Glyphosate 
potassium salt

Chlamyd
omonas reinhardtii Green Algae POP POP ABND NOAEL 3 d 14.5 uM 100 161957

Glyphosate 
potassium salt

Chlamyd
omonas reinhardtii Green Algae POP POP PSII NOAEL 3 d 14.5 uM 100 161957

Glyphosate 
isopropylamine 
salt

Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 1 d 10.1 % v/v 100 161287

Glyphosate 
isopropylamine 
salt

Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 5 d 7.8 % v/v 100 161287

Sulfosate
Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 1 d 0.01 % v/v 100 161287

Sulfosate
Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 5 d 1.46 % v/v 100 161287

Glyphosate 
isopropylamine 
salt

Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 1 d 18 % v/v 100 161287
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Glyphosate 
isopropylamine 
salt

Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 5 d 18 % v/v 100 161287

Glyphosate 
isopropylamine 
salt

Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 1 d 4.38 % v/v 100 161287

Glyphosate 
isopropylamine 
salt

Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 5 d 2 % v/v 100 161287

Sulfosate
Neocheti
na eichhorniae Weevil MOR MOR MORT LC50 1 d 10.73 % v/v 100 161287

Sulfosate
Neocheti
na eichhorniae Weevil MOR MOR MORT LC50 5 d 8.54 % v/v 100 161287

Glyphosate 
isopropylamine 
salt

Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 1 d 26 % v/v 100 161287

Glyphosate 
isopropylamine 
salt

Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 5 d 26 % v/v 100 161287

Glyphosate 
isopropylamine 
salt

Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 1 d 8.56 % v/v 100 161287

Glyphosate 
isopropylamine 
salt

Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 5 d 4.2 % v/v 100 161287

Sulfosate
Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 1 d 20 % v/v 100 161287

Sulfosate
Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 5 d 0.01 % v/v 100 161287

Glyphosate 
isopropylamine 
salt

Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 1 d 10.48 % v/v 100 161287

Glyphosate 
isopropylamine 
salt

Eccritota
rsus catarinensis Plant Bug MOR MOR MORT LC50 5 d 3.61 % v/v 100 161287

Glyphosate 
isopropylamine 
salt

Neocheti
na eichhorniae Weevil MOR MOR MORT LC50 1 d 26 % v/v 100 161287

Glyphosate 
isopropylamine 
salt

Neocheti
na eichhorniae Weevil MOR MOR MORT LC50 5 d 18.89 % v/v 100 161287

Glyphosate 
isopropylamine 
salt

Pimepha
les promelas Fathead Minnow MOR MOR MORT LC50 4 d 7.33 ae mg/L 100 160505

Glyphosate 
isopropylamine 
salt

Ceriodap
hnia dubia Water Flea MOR MOR MORT LC50 2 d 7.33 ae mg/L 100 160505
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Glyphosate 
isopropylamine 
salt

Ceriodap
hnia dubia Water Flea MOR MOR MORT LC50 2 d 5.5 ae mg/L 100 160505

Glyphosate 
isopropylamine 
salt

Pimepha
les promelas Fathead Minnow MOR MOR MORT LC50 4 d 5.5 ae mg/L 100 160505

Glyphosate Folsomia candida Springtail REP REP RSUC EC50 28 d 0.54
AI mg/kg d 
soil 30.8 160179

Glyphosate Folsomia candida Springtail MOR MOR MORT LC50 28 d 1.13
AI mg/kg d 
soil 30.8 160179

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm BEH FDB FCNS LOAEL 3 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm MOR MOR MORT NOAEL 28 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm REP REP PROG NOAEL 56 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm MOR MOR HTCH NOAEL 56 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm MOR MOR HTCH LOAEL 56 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm REP REP PROG LOAEL 56 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm REP REP PROG NOAEL 56 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm MOR MOR MORT

NR‐
ZERO 28 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm BEH AVO CHEM LOAEL 3 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm BEH AVO CHEM LOAEL 3 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm BEH AVO CHEM LOAEL 3 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm CEL GEN DAMG NOAEL 7 d 0.05 ppm 100 160273
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Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm CEL GEN DAMG NOAEL 7 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm PHY PHY NRUP LOAEL 7 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm PHY PHY NRUP LOAEL 28 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm PHY PHY NRUP NOAEL 7 d 0.05 ppm 100 160273

Glyphosate 
isopropylamine 
salt Eisenia

fetida ssp. 
andrei Earthworm PHY PHY NRUP LOAEL 28 d 0.05 ppm 100 160273

Glyphosate Eisenia fetida Earthworm MOR MOR MORT LC50 2 d 566.1 ug/cm2 95 159988

Glyphosate Eisenia fetida Earthworm MOR MOR MORT LC50 14 d 327.8
mg/kg d 
soil 95 159988

Glyphosate Eisenia fetida Earthworm MOR MOR MORT LC50 7 d 345.8
mg/kg d 
soil 95 159988

Glyphosate 
isopropylamine 
salt Allium cepa Common Onion CEL GEN MUTA NOAEL LOAEL 0.8333 d 0.073 0.146 % 100 160334

Glyphosate Eisenia fetida Earthworm MOR MOR MORT
NR‐
ZERO 2 d 2000 ppm 100 161836

Glyphosate Eisenia fetida Earthworm BCM ENZ SODA NOAEL 2 d 2000 ppm 100 161836
Glyphosate Eisenia fetida Earthworm BCM BCM GLTH NOAEL 2 d 2000 ppm 100 161836
Glyphosate Eisenia fetida Earthworm BCM ENZ ACHE NOAEL 2 d 2000 ppm 100 161836

Glyphosate Cyperus entrerianus
Woodrush 
Flatsedge POP POP BMAS LOAEL 42 d 1.9624 lb/acre 100 160465

Glyphosate 
isopropylamine 
salt

Arundina
ria tecta Cane POP POP ABND LOAEL 456.6 d 2 AI % 100 160468

Glyphosate 
isopropylamine 
salt Kyllinga polyphylla Navua Sedge POP POP ABND LOAEL 112 d 2160 ae g/ha 100 160474
Glyphosate 
isopropylamine 
salt Kyllinga polyphylla Navua Sedge POP POP ABND LOAEL 135 d 2160 ae g/ha 100 160474
Glyphosate 
isopropylamine 
salt Kyllinga polyphylla Navua Sedge POP POP ABND LOAEL 114 d 1080 ae g/ha 100 160474
Glyphosate 
isopropylamine 
salt Kyllinga polyphylla Navua Sedge MOR MOR MORT LC50 d 113 ae g/ha 100 160474
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Glyphosate 
isopropylamine 
salt Kyllinga polyphylla Navua Sedge MOR MOR MORT LC90 d 2132 ae g/ha 100 160474
Glyphosate 
isopropylamine 
salt Kyllinga polyphylla Navua Sedge MOR MOR MORT LC99 d 23386 ae g/ha 100 160474
Glyphosate 
isopropylamine 
salt NR Chlorophyta

Green Algae 
Division POP POP ABND LOAEL 1 d 3.45 mg/L 48 162056

Glyphosate 
isopropylamine 
salt

Hexarthr
a sp. Rotifer POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056

Glyphosate 
isopropylamine 
salt

Asplanch
na sp. Rotifer POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056

Glyphosate 
isopropylamine 
salt Moina sp. Water Flea POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056
Glyphosate 
isopropylamine 
salt Algae NR Algae BCM BCM MLDH LOAEL 21 d 3.45 mg/L 48 162056
Glyphosate 
isopropylamine 
salt Algae NR Algae BCM ENZ SODA LOAEL 1 d 3.45 mg/L 48 162056
Glyphosate 
isopropylamine 
salt Algae NR Algae POP POP BMAS NOAEL 21 d 3.45 mg/L 48 162056
Glyphosate 
isopropylamine 
salt NR

Cyanophyco
ta

Blue‐Green 
Algae Phylum POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056

Glyphosate 
isopropylamine 
salt NR Animalia Animal Kingdom POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056
Glyphosate 
isopropylamine 
salt NR Cyclopoida Copepod Order POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056
Glyphosate 
isopropylamine 
salt NR Cyclopoida Copepod Order POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056
Glyphosate 
isopropylamine 
salt NR Calanoida Copepod Order POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056
Glyphosate 
isopropylamine 
salt NR Calanoida Copepod Order POP POP ABND LOAEL 21 d 3.45 mg/L 48 162056
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Glyphosate 
isopropylamine 
salt

Euchlani
s sp. Rotifer POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056

Glyphosate 
isopropylamine 
salt Mytilina sp. Rotifer POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056
Glyphosate 
isopropylamine 
salt Platyias sp. Rotifer POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056
Glyphosate 
isopropylamine 
salt

Brachion
us sp. Rotifer POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056

Glyphosate 
isopropylamine 
salt Keratella sp. Rotifer POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056
Glyphosate 
isopropylamine 
salt Lecane sp. Rotifer POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056
Glyphosate 
isopropylamine 
salt Alona sp. Water Flea POP POP ABND NOAEL 21 d 3.45 mg/L 48 162056
Glyphosate 
potassium salt

Lithobat
es clamitans Green Frog GRO GRO SIZE NOAEL 365 d ae ug/L 100 161200

Glyphosate 
potassium salt

Lithobat
es clamitans Green Frog GRO GRO SIZE NOAEL d ae ug/L 100 161200

Glyphosate 
potassium salt

Lithobat
es clamitans Green Frog GRO GRO LGTH NOAEL 365 d ae ug/L 100 161200

Glyphosate 
potassium salt

Lithobat
es clamitans Green Frog POP POP ABND NOAEL 365 d ae ug/L 100 161200

Glyphosate 
potassium salt

Lithobat
es clamitans Green Frog POP POP ABND NOAEL 365 d ae ug/L 100 161200

Glyphosate 
potassium salt

Lithobat
es clamitans Green Frog POP POP ABND NOAEL d ae ug/L 100 161200

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM BCM GLUC LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM BCM LACT LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM BCM PRTL LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM BCM GLYC LOAEL 28 d 0.84 ppm 100 161199
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Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM BCM PYRV LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM BCM TTAA LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL GEN DNAC LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail CEL GEN RNAC LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM ENZ GLPP LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM ENZ G6PT LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM ENZ LADH LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM ENZ SCDH LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM ENZ ACHE LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM ENZ ACPH LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM ENZ ALPH LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM ENZ GOTR LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM ENZ GPTR LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM ENZ GLRE LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM BCM LDPO LOAEL 28 d 0.84 ppm 100 161199
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Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM ENZ SODA LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail BCM ENZ CTLS LOAEL 28 d 0.84 ppm 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail REP REP ABNM LOAEL 21 d 0.84 mg/L 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail MOR MOR MORT LOAEL 7 d 0.84 mg/L 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail MOR MOR MORT LOAEL 14 d 0.84 mg/L 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail MOR MOR MORT LOAEL 21 d 0.84 mg/L 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail MOR MOR MORT LOAEL 28 d 0.84 mg/L 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail MOR MOR MORT LOAEL 35 d 0.84 mg/L 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail REP REP PROG LOAEL 7 d 0.84 mg/L 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail REP REP PROG LOAEL 14 d 0.84 mg/L 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail REP REP PROG LOAEL 21 d 0.84 mg/L 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail REP REP ABNM LOAEL 7 d 0.84 mg/L 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail REP REP ABNM LOAEL 14 d 0.84 mg/L 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail MOR MOR HTCH NOAEL 7 d 0.84 mg/L 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail MOR MOR HTCH LOAEL 14 d 0.84 mg/L 100 161199
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Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail MOR MOR MORT

NR‐
LETH 35 d 0.84 mg/L 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail REP REP PROG LOAEL 28 d 0.84 mg/L 100 161199

Glyphosate 
isopropylamine 
salt

Biompha
laria alexandrina Snail MOR MOR HTCH LOAEL 21 d 0.84 mg/L 100 161199

Glyphosate 
monoammonium 
salt Piaractus

mesopotami
cus Pacu MOR MOR MORT

NR‐
LETH 1 d mg/L 48 161196

Glyphosate 
monoammonium 
salt Piaractus

mesopotami
cus Pacu CEL CEL NCEL LOAEL 2 d mg/L 48 161196

Glyphosate 
monoammonium 
salt Piaractus

mesopotami
cus Pacu MOR MOR MORT LC50 2 d 3.74 mg/L 48 161196

Glyphosate
Paspalu
m notatum Bahiagrass PHY INJ GINJ LOAEL 14 d 0.24976 lb/acre 100 161278

Glyphosate
Paspalu
m notatum Bahiagrass PHY INJ GINJ LOAEL 28 d 0.24976 lb/acre 100 161278

Glyphosate
Paspalu
m notatum Bahiagrass PHY INJ GINJ LOAEL 84 d 0.24976 lb/acre 100 161278

Glyphosate Tetrao urogallus
Western 
Capercaillie GRO GRO GRRT NOAEL 35 d 3000 ppm 100 161502

Glyphosate Tetrao urogallus
Western 
Capercaillie GRO GRO GRRT NOAEL 28 d 3000 ppm 100 161502

Glyphosate Tetrao urogallus
Western 
Capercaillie GRO GRO GRRT NOAEL 28 d 3000 ppm 100 161502

Glyphosate Tetrao urogallus
Western 
Capercaillie GRO GRO GRRT NOAEL LOAEL 35 d 1000 3000 ppm 100 161502

Glyphosate
Lithobat
es catesbeiana Bullfrog GRO GRO LGTH NOAEL 45 d 2.1 ae mg/L 100 161314

Glyphosate
Lithobat
es catesbeiana Bullfrog MOR MOR MORT

NR‐
ZERO 16 d 2.1 ae mg/L 100 161314

Glyphosate
Lithobat
es catesbeiana Bullfrog GRO GRO WGHT NOAEL 45 d 2.1 ae mg/L 100 161314

Glyphosate
Lithobat
es catesbeiana Bullfrog MOR MOR MORT LOAEL 45 d 2.1 ae mg/L 100 161314

Glyphosate
Lithobat
es catesbeiana Bullfrog GRO DVP STGE NOAEL 45 d 2.1 ae mg/L 100 161314

Glyphosate 
isopropylamine 
salt Rhinella arenarum Toad MOR MOR MORT

NR‐
LETH 2 d 50 ae mg/L 100 161313
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Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea PHY ITX IMBL EC50 2 d mg/L 40 161204
Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea PHY ITX IMBL EC50 2 d mg/L 40 161204
Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea PHY ITX IMBL EC50 2 d mg/L 40 161204
Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea PHY ITX IMBL EC50 2 d mg/L 40 161204
Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea PHY ITX IMBL EC50 2 d mg/L 40 161204
Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea PHY ITX IMBL EC50 2 d mg/L 40 161204
Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea PHY ITX IMBL EC50 2 d 10 mg/L 40 161204
Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea PHY ITX IMBL EC50 2 d 22 mg/L 40 161204
Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea GRO GRO LGTH NOEC LOEC 36 d 0.45 1.35 mg/L 40 161204
Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea MOR MOR SURV NOEC LOEC 55 d 1.35 4.05 mg/L 40 161204
Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea GRO GRO LGTH NOAEL 6 d 4.05 mg/L 40 161204
Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea GRO GRO LGTH NOAEL 12 d 4.05 mg/L 40 161204
Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea GRO GRO LGTH NOAEL LOAEL 24 d 1.35 4.05 mg/L 40 161204
Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea REP REP FCND NOEC LOEC 55 d 0.45 1.35 mg/L 40 161204
Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea REP REP ABRT NOEC 55 d 0.45 mg/L 40 161204
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Glyphosate 
isopropylamine 
salt Daphnia magna Water Flea GRO GRO SIZE NOAEL LOAEL 55 d 1.35 4.05 mg/L 40 161204
Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT LC50 1 d 8.016 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT LC50 2 d 7.752 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT LC50 3 d 7.7136 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT LC50 4 d 7.5264 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT LOAEL 1 d 0.048 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT LOAEL 2 d 0.048 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT LOAEL 3 d 0.048 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT LOAEL 4 d 0.048 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT LC50 1 d 47.28 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT LC50 2 d 44.9904 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT LC50 3 d 44.0304 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT LC50 4 d 44.0304 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT

NR‐
ZERO 4 d 5.664 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer CEL CEL NCEL NOAEL 2 d 5.664 mg/L 48 161770
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Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer CEL CEL NCEL NOAEL 4 d 5.664 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer MOR MOR MORT

NR‐
ZERO 4 d 33.024 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer CEL GEN MNUC NOAEL 2 d 33.024 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer CEL GEN MNUC LOAEL 4 d 10.992 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer CEL CEL NCEL NOAEL 2 d 33.024 mg/L 48 161770

Glyphosate 
isopropylamine 
salt

Cnestero
don

decemmacu
latus

Ten‐Spotted 
Livebearer CEL CEL NCEL NOAEL 4 d 33.024 mg/L 48 161770

Glyphosate
Gasteros
teus aculeatus

Threespine 
Stickleback GRO GRO COND NOAEL 42 d 0.096 mg/L >=96 161769

Glyphosate
Gasteros
teus aculeatus

Threespine 
Stickleback GRO GRO COND NOAEL 42 d 0.078 mg/L >=96 161769

Glyphosate
Gasteros
teus aculeatus

Threespine 
Stickleback GRO MPH IMPS NOAEL 42 d mg/L >=96 161769

Glyphosate 
isopropylamine 
salt

Corydora
s paleatus

Peppered 
Corydoras CEL GEN DAMG NOAEL 3 d 0.0032 mg/L 48 161192

Glyphosate 
isopropylamine 
salt

Corydora
s paleatus

Peppered 
Corydoras CEL GEN DAMG NOAEL 6 d 0.0032 mg/L 48 161192

Glyphosate 
isopropylamine 
salt

Corydora
s paleatus

Peppered 
Corydoras CEL GEN DAMG NOAEL 9 d 0.0032 mg/L 48 161192

Glyphosate 
isopropylamine 
salt

Corydora
s paleatus

Peppered 
Corydoras CEL GEN DAMG LOAEL 3 d 0.0032 mg/L 48 161192

Glyphosate 
isopropylamine 
salt

Corydora
s paleatus

Peppered 
Corydoras CEL GEN DAMG LOAEL 6 d 0.0032 mg/L 48 161192

Glyphosate 
isopropylamine 
salt

Corydora
s paleatus

Peppered 
Corydoras CEL GEN DAMG LOAEL 9 d 0.0032 mg/L 48 161192

Glyphosate 
isopropylamine 
salt

Corydora
s paleatus

Peppered 
Corydoras CEL GEN DAMG LOAEL 3 d 0.0032 mg/L 48 161192
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Glyphosate 
isopropylamine 
salt

Corydora
s paleatus

Peppered 
Corydoras CEL GEN DAMG LOAEL 6 d 0.0032 mg/L 48 161192

Glyphosate 
isopropylamine 
salt

Corydora
s paleatus

Peppered 
Corydoras CEL GEN DAMG LOAEL 9 d 0.0032 mg/L 48 161192

Glyphosate 
isopropylamine 
salt

Corydora
s paleatus

Peppered 
Corydoras MOR MOR MORT

NR‐
ZERO 9 d 0.0032 mg/L 48 161192

Glyphosate 
isopropylamine 
salt Rhinella arenarum Toad MOR MOR MORT NOEC LOEC 2 d 10 20 mg/L 74.7 161310
Glyphosate 
isopropylamine 
salt Rhinella arenarum Toad BCM ENZ ACHE LOAEL 2 d 10 mg/L 74.7 161310
Glyphosate 
isopropylamine 
salt Rhinella arenarum Toad BCM ENZ BCHE LOAEL 2 d 10 mg/L 74.7 161310
Glyphosate 
isopropylamine 
salt Rhinella arenarum Toad BCM ENZ GSTR LOAEL 2 d 10 mg/L 74.7 161310
Glyphosate 
isopropylamine 
salt Rhinella arenarum Toad MOR MOR MORT LC50 2 d 13.2 mg/L 74.7 161310
Glyphosate 
isopropylamine 
salt Rhinella arenarum Toad CEL GEN NABN NOAEL 2 d 10 mg/L 74.7 161310
Glyphosate 
isopropylamine 
salt

Callinect
es sapidus Blue Crab MOR MOR MORT LC50 1 d 6.279 mg/L 50.2 161498

Glyphosate 
isopropylamine 
salt

Callinect
es sapidus Blue Crab MOR MOR MORT LC50 1 d 316 mg/L 50.2 161498

Glyphosate 
isopropylamine 
salt

Callinect
es sapidus Blue Crab GRO DVP MMPH LOAEL 2.6408 d 5.5 mg/L 50.2 161498

Glyphosate 
isopropylamine 
salt

Callinect
es sapidus Blue Crab GRO DVP MMPH ET50 2.1692 d 5.5 mg/L 50.2 161498

Glyphosate 
isopropylamine 
salt

Callinect
es sapidus Blue Crab GRO DVP MOLT NOAEL 2.6408 d 5.5 mg/L 50.2 161498

Glyphosate 
isopropylamine 
salt

Callinect
es sapidus Blue Crab MOR MOR MORT LOAEL 2.6408 d 5.5 mg/L 50.2 161498
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Glyphosate 
isopropylamine 
salt

Franklini
ella fusca Tobacco Thrip POP POP ABND LOAEL 21 d 9.4 AI kg/ha 100 161500

Glyphosate 
isopropylamine 
salt

Franklini
ella fusca Tobacco Thrip POP POP ABND LOAEL 21 d 9.4 AI kg/ha 100 161500

Glyphosate 
isopropylamine 
salt

Franklini
ella fusca Tobacco Thrip POP POP ABND LOAEL 42 d 9.4 AI kg/ha 100 161500

Glyphosate 
isopropylamine 
salt

Franklini
ella fusca Tobacco Thrip POP POP ABND LOAEL 28 d 9.4 AI kg/ha 100 161500

Glyphosate 
isopropylamine 
salt

Franklini
ella fusca Tobacco Thrip POP POP ABND NOAEL 28 d 9.4 AI kg/ha 100 161500

Glyphosate 
isopropylamine 
salt

Franklini
ella fusca Tobacco Thrip POP POP ABND LOAEL 21 d 9.4 AI kg/ha 100 161500

Glyphosate 
isopropylamine 
salt

Franklini
ella fusca Tobacco Thrip POP POP ABND LOAEL 29 d 9.4 AI kg/ha 100 161500

Glyphosate 
isopropylamine 
salt Oryzias latipes

Japanese 
Medaka MOR MOR MORT LC50 4 d 76.8 mg/L 100 161318

Glyphosate Oryzias latipes
Japanese 
Medaka MOR MOR MORT LC50 4 d 158.88 mg/L >99.3 161318

Glyphosate Oryzias latipes
Japanese 
Medaka CEL GEN GEXP NOAEL 2 d 15.888 mg/L >99.3 161318

Glyphosate 
isopropylamine 
salt

Pseudacr
is regilla

Pacific Chorus 
Frog MOR MOR MORT LC50 1 d 0.43 mg/L 50.2 161728

Glyphosate 
isopropylamine 
salt

Pseudacr
is regilla

Pacific Chorus 
Frog MOR MOR MORT LC50 7 d 0.32 mg/L 50.2 161728

Glyphosate 
isopropylamine 
salt

Pseudacr
is regilla

Pacific Chorus 
Frog MOR MOR MORT LC50 15 d 0.3 mg/L 50.2 161728

Glyphosate 
isopropylamine 
salt Rana luteiventris Spotted Frog MOR MOR MORT LC50 1 d 1.65 mg/L 50.2 161728
Glyphosate 
isopropylamine 
salt Rana luteiventris Spotted Frog MOR MOR MORT LC50 7 d 1.08 mg/L 50.2 161728
Glyphosate 
isopropylamine 
salt Rana luteiventris Spotted Frog MOR MOR MORT LC50 15 d 0.98 mg/L 50.2 161728
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Glyphosate 
isopropylamine 
salt Rana cascadae Cascades Frog MOR MOR MORT LC50 1 d 2.11 mg/L 50.2 161728
Glyphosate 
isopropylamine 
salt Rana cascadae Cascades Frog MOR MOR MORT LC50 7 d 1.4 mg/L 50.2 161728
Glyphosate 
isopropylamine 
salt Rana cascadae Cascades Frog MOR MOR MORT LC50 15 d 1.33 mg/L 50.2 161728
Glyphosate 
isopropylamine 
salt Anaxyrus boreas Western Toad MOR MOR MORT LC50 1 d 2.66 mg/L 50.2 161728
Glyphosate 
isopropylamine 
salt Anaxyrus boreas Western Toad MOR MOR MORT LC50 7 d 2.08 mg/L 50.2 161728
Glyphosate 
isopropylamine 
salt Anaxyrus boreas Western Toad MOR MOR MORT LC50 15 d 1.95 mg/L 50.2 161728
Glyphosate 
isopropylamine 
salt

Ambysto
ma

macrodactyl
um

Long‐Toed 
Salamander MOR MOR MORT LC50 7 d 1.85 mg/L 50.2 161728

Glyphosate 
isopropylamine 
salt

Ambysto
ma

macrodactyl
um

Long‐Toed 
Salamander MOR MOR MORT LC50 15 d 1.55 mg/L 50.2 161728

Glyphosate 
isopropylamine 
salt

Ambysto
ma gracile

Northwestern 
Salamander MOR MOR MORT LC50 7 d 1.73 mg/L 50.2 161728

Glyphosate 
isopropylamine 
salt

Ambysto
ma gracile

Northwestern 
Salamander MOR MOR MORT LC50 15 d 1.83 mg/L 50.2 161728

Glyphosate 
isopropylamine 
salt Huso huso Beluga MOR MOR MORT LC50 0.5 d 27.5479 mg/L 41 161205
Glyphosate 
isopropylamine 
salt Huso huso Beluga MOR MOR MORT LC50 7 d 3.4071 mg/L 41 161205
Glyphosate 
isopropylamine 
salt Huso huso Beluga MOR MOR MORT LC50 0.25 d 30.5122 mg/L 41 161205
Glyphosate 
isopropylamine 
salt Huso huso Beluga MOR MOR MORT LC50 4 d 8.1303 mg/L 41 161205
Glyphosate 
isopropylamine 
salt Huso huso Beluga MOR MOR MORT LC50 1 d 16.933 mg/L 41 161205
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Glyphosate 
isopropylamine 
salt Huso huso Beluga MOR MOR MORT LC50 2 d 11.0372 mg/L 41 161205
Glyphosate 
isopropylamine 
salt

Acipense
r stellatus

Sevruga, Stellate 
Sturgeon MOR MOR MORT LC50 7 d 5.3218 mg/L 41 161205

Glyphosate 
isopropylamine 
salt

Acipense
r stellatus

Sevruga, Stellate 
Sturgeon MOR MOR MORT LC50 0.25 d 28.5852 mg/L 41 161205

Glyphosate 
isopropylamine 
salt

Acipense
r stellatus

Sevruga, Stellate 
Sturgeon MOR MOR MORT LC50 0.5 d 25.0715 mg/L 41 161205

Glyphosate 
isopropylamine 
salt

Acipense
r stellatus

Sevruga, Stellate 
Sturgeon MOR MOR MORT LC50 1 d 18.9297 mg/L 41 161205

Glyphosate 
isopropylamine 
salt

Acipense
r stellatus

Sevruga, Stellate 
Sturgeon MOR MOR MORT LC50 2 d 16.277 mg/L 41 161205

Glyphosate 
isopropylamine 
salt

Acipense
r stellatus

Sevruga, Stellate 
Sturgeon MOR MOR MORT LC50 4 d 10.1352 mg/L 41 161205

Glyphosate 
isopropylamine 
salt

Acipense
r persicus Persian Sturgeon MOR MOR MORT LC50 0.25 d 31.6561 mg/L 41 161205

Glyphosate 
isopropylamine 
salt

Acipense
r persicus Persian Sturgeon MOR MOR MORT LC50 0.5 d 25.1494 mg/L 41 161205

Glyphosate 
isopropylamine 
salt

Acipense
r persicus Persian Sturgeon MOR MOR MORT LC50 1 d 18.3762 mg/L 41 161205

Glyphosate 
isopropylamine 
salt

Acipense
r persicus Persian Sturgeon MOR MOR MORT LC50 2 d 14.0138 mg/L 41 161205

Glyphosate 
isopropylamine 
salt

Acipense
r persicus Persian Sturgeon MOR MOR MORT LC50 4 d 10.6805 mg/L 41 161205

Glyphosate 
isopropylamine 
salt

Acipense
r persicus Persian Sturgeon MOR MOR MORT LC50 7 d 4.3419 mg/L 41 161205

Glyphosate 
isopropylamine 
salt

Euphlycti
s

cyanophlyct
is

Indian Skittering 
Frog MOR MOR MORT LC50 10 d 2.12 ae mg/L 41 161702

Glyphosate 
isopropylamine 
salt

Euphlycti
s

cyanophlyct
is

Indian Skittering 
Frog MOR MOR MORT LC50 4 d 3.76 ae mg/L 41 161702
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Glyphosate 
isopropylamine 
salt

Euphlycti
s

cyanophlyct
is

Indian Skittering 
Frog MOR MOR MORT LC50 4 d 3.39 ae mg/L 41 161702

Glyphosate 
isopropylamine 
salt

Euphlycti
s

cyanophlyct
is

Indian Skittering 
Frog MOR MOR MORT LC50 10 d 1.91 ae mg/L 41 161702

Glyphosate 
isopropylamine 
salt

Euphlycti
s

cyanophlyct
is

Indian Skittering 
Frog CEL GEN MNUC NOAEL LOAEL 2 d 1 2 ae mg/L 41 161702

Glyphosate 
isopropylamine 
salt

Euphlycti
s

cyanophlyct
is

Indian Skittering 
Frog CEL GEN MNUC NOAEL LOAEL 3 d 1 2 ae mg/L 41 161702

Glyphosate 
isopropylamine 
salt

Euphlycti
s

cyanophlyct
is

Indian Skittering 
Frog CEL GEN MNUC NOAEL LOAEL 4 d 1 2 ae mg/L 41 161702

Glyphosate 
isopropylamine 
salt

Euphlycti
s

cyanophlyct
is

Indian Skittering 
Frog CEL GEN MNUC NOAEL LOAEL 1 d 1 2 ae mg/L 41 161702

Glyphosate 
isopropylamine 
salt

Euphlycti
s

cyanophlyct
is

Indian Skittering 
Frog CEL GEN MNUC NOAEL LOAEL 1 d 1 2 ae mg/L 41 161702

Glyphosate 
isopropylamine 
salt

Euphlycti
s

cyanophlyct
is

Indian Skittering 
Frog CEL GEN MNUC NOAEL LOAEL 2 d 1 2 ae mg/L 41 161702

Glyphosate 
isopropylamine 
salt

Euphlycti
s

cyanophlyct
is

Indian Skittering 
Frog CEL GEN MNUC NOAEL LOAEL 3 d 1 2 ae mg/L 41 161702

Glyphosate 
isopropylamine 
salt

Euphlycti
s

cyanophlyct
is

Indian Skittering 
Frog CEL GEN MNUC NOAEL LOAEL 4 d 1 2 ae mg/L 41 161702

Glyphosate 
isopropylamine 
salt Caiman latirostris

Broad‐Snouted 
Caiman CEL GEN MNUC LOAEL 60 d ppm 100 161703

Glyphosate 
isopropylamine 
salt Caiman latirostris

Broad‐Snouted 
Caiman GRO GRO LGTH NOAEL 60 d ppm 100 161703

Glyphosate 
isopropylamine 
salt Caiman latirostris

Broad‐Snouted 
Caiman GRO GRO WGHT NOAEL 60 d ppm 100 161703

Glyphosate Orius sp.
Minute Pirate 
Bug POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 161690

Glyphosate Orius sp.
Minute Pirate 
Bug POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 161690

Glyphosate Nabis sp. Damsel Bug POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 161690
Glyphosate NR Insecta Insect Class POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 161690
Glyphosate NR Aphididae Aphid Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 161690
Glyphosate NR Aphididae Aphid Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 161690
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Glyphosate NR
Thysanopter
a Thrip Order POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 161690

Glyphosate NR Plantae Plant Kingdom POP POP ABND LOAEL 1 gs 0.96336 lb/acre 100 161690
Glyphosate NR Plantae Plant Kingdom POP POP ABND LOAEL 1 gs 0.96336 lb/acre 100 161690
Glyphosate Nabis sp. Damsel Bug POP POP ABND LOAEL 1 gs 1.08 AI kg/ha 100 161690
Glyphosate NR Insecta Insect Class POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 161690

Glyphosate NR
Thysanopter
a Thrip Order POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 161690

Glyphosate Lolium multiflorum Annual Ryegrass MOR MOR SURV LOAEL 7 d 0.8 L/ha 100 161696

Glyphosate Lolium multiflorum Annual Ryegrass BCM BCM CHLO LOAEL 7 d 0.8 L/ha 100 161696
Glyphosate NR Fungi Fungi Kingdom MOR MOR SURV LOAEL 10 d 0.8 L/ha 100 161696
Glyphosate NR Fungi Fungi Kingdom POP POP RCLN LOAEL 10 d 0.8 L/ha 100 161696

AMPA
Crassostr
ea gigas Pacific Oyster MOR MOR MORT

NR‐
ZERO 2 d 100000 ae ug/L 100 161544

AMPA
Crassostr
ea gigas Pacific Oyster GRO DVP NORM NOAEL LOAEL 2 d 10000 20000 ae ug/L 100 161544

AMPA
Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC10 2 d 10299 ae ug/L 100 161544

AMPA
Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC50 2 d 40617 ae ug/L 100 161544

AMPA
Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC50 2 d 46105 ae ug/L 100 161544

AMPA
Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC10 2 d 11032 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP NORM NOAEL LOAEL 2 d 20000 40000 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC10 2 d 13347 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster MOR MOR MORT

NR‐
ZERO 2 d 100000 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC50 2 d 27175 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC10 2 d 13457 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC50 2 d 28315 ae ug/L 100 161544

Glyphosate 
isopropylamine 
salt

Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC50 2 d 1168 ae ug/L 100 161544

Glyphosate 
isopropylamine 
salt

Crassostr
ea gigas Pacific Oyster MOR MOR MORT

NR‐
LETH 2 d 10000 ae ug/L 100 161544

Glyphosate 
isopropylamine 
salt

Crassostr
ea gigas Pacific Oyster GRO DVP NORM NOAEL LOAEL 2 d 1100 1200 ae ug/L 100 161544
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Glyphosate 
isopropylamine 
salt

Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC10 2 d 1006 ae ug/L 100 161544

Glyphosate 
isopropylamine 
salt

Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC50 2 d 1133 ae ug/L 100 161544

Glyphosate 
isopropylamine 
salt

Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC10 2 d 1037 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC10 2 d 1628 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC50 2 d 1672 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP NORM NOAEL LOAEL 2 d 1600 1700 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC50 2 d 2001 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster MOR MOR MORT

NR‐
LETH 2 d 10000 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP ABNM EC10 2 d 1951 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster MOR MOR MORT EC10 1 d 100000 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster MOR MOR MORT EC50 1 d 100000 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC10 1 d 100000 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC50 1 d 100000 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC10 1 d 100000 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC50 1 d 100000 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH NOAEL LOAEL 1 d 10000 100000 ae ug/L 100 161544

Glyphosate 
isopropylamine 
salt

Crassostr
ea gigas Pacific Oyster GRO DVP MMPH NOAEL LOAEL 1 d 6400 6600 ae ug/L 100 161544

Glyphosate 
isopropylamine 
salt

Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC10 1 d 5215 ae ug/L 100 161544

Glyphosate 
isopropylamine 
salt

Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC50 1 d 6366 ae ug/L 100 161544

Glyphosate 
isopropylamine 
salt

Crassostr
ea gigas Pacific Oyster MOR MOR MORT EC10 1 d 6601 ae ug/L 100 161544

314



Glyphosate 
isopropylamine 
salt

Crassostr
ea gigas Pacific Oyster MOR MOR MORT EC50 1 d 8502 ae ug/L 100 161544

Glyphosate 
isopropylamine 
salt

Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC50 1 d 6940 ae ug/L 100 161544

Glyphosate 
isopropylamine 
salt

Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC10 1 d 5778 ae ug/L 100 161544

AMPA
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC10 1 d 100000 ae ug/L 100 161544

AMPA
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC50 1 d 100000 ae ug/L 100 161544

AMPA
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH NOAEL 1 d 100000 ae ug/L 100 161544

AMPA
Crassostr
ea gigas Pacific Oyster MOR MOR MORT EC10 1 d 100000 ae ug/L 100 161544

AMPA
Crassostr
ea gigas Pacific Oyster MOR MOR MORT EC50 1 d 100000 ae ug/L 100 161544

AMPA
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC10 1 d 100000 ae ug/L 100 161544

AMPA
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC50 1 d 100000 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH NOAEL LOAEL 1 d 6000 6200 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC50 1 d 7550 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC10 1 d 5244 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC10 1 d 4150 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster GRO DVP MMPH EC50 1 d 6060 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster MOR MOR MORT EC10 1 d 4991 ae ug/L 100 161544

Glyphosate
Crassostr
ea gigas Pacific Oyster MOR MOR MORT EC50 1 d 7934 ae ug/L 100 161544

Glyphosate 
isopropylamine 
salt

Microcys
tis wesenbergii Blue‐green Algae POP POP CHLA EC50 4 d 6.84 umol/L 41 161739

Glyphosate 
isopropylamine 
salt

Microcys
tis wesenbergii Blue‐green Algae POP POP PSII NOAEL LOAEL 0.25 d 132.17 329.53 nmol/L 41 161739

Glyphosate, 
Monopotassium 
salt

Lithobat
es sylvaticus Wood Frog GRO DVP MMPH NOAEL 63 d 0.21 ae mg/L 100 161997
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Glyphosate 
potassium salt Caiman latirostris

Broad‐Snouted 
Caiman CEL GEN MNUC NOAEL LOAEL d 264.8 331 ug/egg 66.2 161735

Glyphosate 
potassium salt Caiman latirostris

Broad‐Snouted 
Caiman CEL GEN DAMG NOAEL LOAEL d 264.8 331 ug/egg 66.2 161735

Glyphosate 
potassium salt Caiman latirostris

Broad‐Snouted 
Caiman CEL GEN MNUC LOAEL d 331 ug/egg 66.2 161735

Glyphosate 
potassium salt Caiman latirostris

Broad‐Snouted 
Caiman CEL GEN DAMG LOAEL d 331 ug/egg 66.2 161735

Glyphosate 
isopropylamine 
salt NR Arthropoda

Arthropod 
Phylum POP POP ABND NOAEL 30 d 7200 ppm 100 161775

Glyphosate 
isopropylamine 
salt NR Diptera

Fly/Mosquito/Mi
dge Order POP POP ABND NOAEL 3 d 7200 ppm 100 161775

Glyphosate 
isopropylamine 
salt NR Formicidae Ant Family POP POP ABND NOAEL 30 d 7200 ppm 100 161775

Glyphosate
Amarant
hus sp. Amaranth POP POP ABND LOAEL 1 gs 0.96336 lb/acre 100 162049

Glyphosate Capsella
bursa‐
pastoris

Shepherd's 
Purse POP POP ABND NOAEL 1 gs 0.96336 lb/acre 100 162049

Glyphosate
Chenopo
dium album Lamb's‐Quarters POP POP ABND LOAEL 1 gs 0.96336 lb/acre 100 162049

Glyphosate Rumex sp. Dock Species POP POP ABND NOAEL 1 gs 0.96336 lb/acre 100 162049

Glyphosate Veronica sp. Speedwell POP POP ABND NOAEL 1 gs 0.96336 lb/acre 100 162049
Glyphosate NR Plantae Plant Kingdom POP POP ABND LOAEL 1 gs 0.96336 lb/acre 100 162049

Glyphosate NR Cicadellidae
Leafhopper 
Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR
Thysanopter
a Thrip Order POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate Nabis sp. Damsel Bug POP POP ABND LOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Miridae Leaf Bug Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Collembola Springtail Order POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049
Glyphosate NR Insecta Insect Class POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Braconidae
Braconid Wasp 
Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR
Ichneumoni
dae Wasp Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Chloropidae
Chloropid Fly 
Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Insecta Insect Class POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Myriapoda
Arthropod 
Subphylum POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049
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Glyphosate Abutilon theophrasti Butter Print POP POP ABND NOAEL 1 gs 0.96336 lb/acre 100 162049

Glyphosate Datura stramonium Jimsonweed POP POP ABND NOAEL 1 gs 0.96336 lb/acre 100 162049

Glyphosate Cyperus rotundus Purple Nutsedge POP POP ABND NOAEL 1 gs 0.96336 lb/acre 100 162049
Glyphosate NR Poaceae Grass Family POP POP ABND LOAEL 1 gs 0.96336 lb/acre 100 162049
Glyphosate Lolium sp. Ryegrass POP POP ABND LOAEL 1 gs 0.96336 lb/acre 100 162049

Glyphosate
Medicag
o sativa Alfalfa POP POP ABND NOAEL 1 gs 0.96336 lb/acre 100 162049

Glyphosate
Portulac
a oleracea Wild Portulaca POP POP ABND NOAEL 1 gs 0.96336 lb/acre 100 162049

Glyphosate NR Aphididae Aphid Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate Orius sp.
Minute Pirate 
Bug POP POP ABND LOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR
Coccinellida
e

Ladybird Beetle 
Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Carabidae
Ground Beetle 
Family POP POP ABND LOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR
Staphylinida
e

Rove Beetle 
Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Chrysopidae Lacewing Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Syrphidae
Syrphid Fly 
Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR
Thysanopter
a Thrip Order POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR
Trombiidida
e Mite Tick Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Insecta Insect Class POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Araneae
Araneoid Spider 
Order POP POP ABND LOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Collembola Springtail Order POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Dermaptera Earwig Order POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR
Thysanopter
a Thrip Order POP POP ABND LOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Chalcididae
Chalcidid Wasp 
Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049

Glyphosate NR Mymaridae Fairyfly Family POP POP ABND NOAEL 1 gs 1.08 AI kg/ha 100 162049
Glyphosate 
isopropylamine 
salt Mus musculus House Mouse GRO GRO WGHT NOAEL 1 d 600

mg/kg 
bdwt 100 161750

Glyphosate 
isopropylamine 
salt Mus musculus House Mouse GRO MPH WGHT LOAEL 1 d 600

mg/kg 
bdwt 100 161750
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Glyphosate NR Plantae Plant Kingdom POP POP COVR NOAEL 974.08 d 1.9624 lb/acre 100 162026
Glyphosate NR Plantae Plant Kingdom POP POP BMAS LOAEL 397 d 1.9624 lb/acre 100 162026

Glyphosate
Anthono
mus

grandis ssp. 
grandis Boll Weevil MOR MOR SURV LOAEL 273.96 d 2.2 AI kg/ha 100 162026

Glyphosate Quercus harvardii Oak, Sand Shinn POP POP COVR LOAEL 608.8 d 1.9624 lb/acre 100 162026
Glyphosate NR Plantae Plant Kingdom POP POP COVR NOAEL 974.08 d 1.9624 lb/acre 100 162026
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON D.C., 20460 

OCT 2 2 2015 

OFFICE OF CHEMICAL SAFETY 
AND POLLUTION PREVENTION 

MEMORANDUM 

SUBJECT: 

FROM: 

THRU: 

TO: 

Updated Screening Level Usage Analysis (SLUA) Report for Glyphosate Case PC 
#s(103601, 103604, 103607, 103608, 103613,and417300) 

Jihad Alsadek, Ph.D., Economist ..T ~ A--., ~~ 
Science and Information Analysis Branch 

-·---- . ' 

Diann Sims, Chief 
Science Information y 
Biological and Economic Analysis Division (7503P) 

Khue Nguyen, Chemical Risk Manager 
Risk Management and Implementation Branch 1 
Pesticide Re-evaluation Division (7508P) 

This memorandum transmits an updated Screening Level Usage Analysis (SLUA) report for the 
glyphosate case (previously completed in 2007). The usage data in the updated SLUA (2015) are 
an amalgamation of USDA/NASS and Private Pesticide Market Research data from 2005 to 
2014. 

The new SLUA (2015) shows a decrease in usage, in terms of pounds a.i. and/or percent crop 
treated on apples, apricots, artichokes, avocados, broccoli, caneberries, cauliflower, grapefruit, 
garlic, nectarines, oranges, pasture, peaches, pears, pecans, and tangelos. The usage data did not 
change for cantaloupes, carrots, celery, lemons, oats, green beans, and pumpkins. 

The new SLUA (2015) shows an increase in usage, in terms of pounds a.i. and/or percent crop treated on the 
remainder of the SLUA crops. 

For questions, comments and other usage information requests, please contact me at 703-308-
8140. 



Glyphosate Case (103601, 103604, 103607, 103608, 103613, and 417300) 
Screening Level Usage Analysis (SLUA) 

Date: October 5, 2015 

What is a Screening Level Usage Analysis (SLUA)? 
• Available estimates of pesticide usage data for a particular active ingredient that is used on 

agricultural crops in the United States. 
• Pesticide usage data obtained from various sources. The data are then merged, averaged, and 

rounded so that the presented information is not proprietary, business confidential, or trade secret. 
What does it contain? 

• Pesticide usage data for a single active ingredient only. 
• Agricultural use sites (crops) that the pesticide is reported to be used on. 
• Available pesticide usage information from U.S. states that produce 80% or more of a crop, in most 

cases, or less than.80%, in rare cases, depending on the scope of the survey and available resources. 
• Annual percent of crop treated (average & maximum) for each agricultural crop. 
• Average annual pounds of the pesticide applied for each agricultural crop (i.e., for the states 

surveyed, not for the entire United States). 
What assumptions can I make about the reported data? 

• Average pounds of active ingredient applied - Values are calculated by merging pesticide usage 
data sources together; averaging across all observations, then rounding. Note: If the estimated value 
is less than 500, then that value is labeled <500. Estimated values between 500 & <1,000,000 are 
rounded to 1 significant digit. Estimated values of 1, 000, 000 or greater are rounded to 2 significant 
digits.) 

• Average percent of crop treated - Values are calculated by merging data sources together; 
averaging by year, averaging across all years, & rounding to the nearest multiple of 5. Note: If the 
estimated value is less than 2.5, then the value is labeled <2.5. If the estimated value is less than 1, 
then the value is labeled <1. 

• Maximum percent of crop treated - Value is the single maximum value reported across all data 
sources, across all years, & rounded up to the nearest multiple of 5. Note: If the estimated value is 
less than 2.5, then the value is labeled <2.5. 

What are the data sources used? 
• USDA-NASS (United States Department of Agriculture' s National Agricultural Statistics Service)

pesticide usage data from 2004 to 2013. 
• Private pesticide market research - pesticide usage data from 2004 to 2013. 
• California Department of Pesticide Regulation (DPR) Pesticide Use Reporting (PUR) data for 

2004 to 2012. 
What are the limitations to the data? 

• Additional registered uses may exist but are not included because the available surveys do not report 
usage (e.g., small acreage crops). 

• Lack of reported usage data for the pesticide on a crop does not imply zero usage. 
• Usage data on a particular site may be noted in data sources, but not quantified. In these instances, 

the site would not be reported in the SLUA. 
• Non-agricultural use sites (e.g., turf, post-harvest, mosquito control, etc.) are not reported in the 

SLUA. A separate request must be made to receive these estimates. 
• Some sites show some use, even though they are not on the label. This usage could be due to 

various factors, including, but not limited to Section 18 requests, existing stocks of the chemical, 
data collection errors, and experimental use permits (EUPs ). 



Date: October 5, 2015 
Screening Level Estimates of Agricultural Uses of Glyphosate Case (103601, 103604, 103607, 103608, 

103613, and417300) 
Sorted Alphabetically 

Reporting Years: 2004-2013 

Annual Average Percent Crop Treated 
Crop Lbs. A.I. Avera2e Maximum 

1 Alfalfa 400,000 <2.5 5 
2 Almonds 2,100,000 85 95 
3 Apples 400,000 55 70 
4 Apricots 10,000 55 80 
5 Artichokes 1,000 10 15 
6 Asparagus 30,000 55 70 
7 Avocados 80,000 45 65 
8 Barley 600,000 25 40 
9 Beans, Green 70,000 15 25 

10 Blueberries 10,000 20 25 
11 Broccoli 3,000 <2.5 <2.5 
12 Brussels Sprouts* <500 <l <2.5 
13 Cabbage 20,000 10 25 
14 Caneberries 4,000 10 25 
15 Cano la 500,000 65 80 
16 Cantaloupes 20,000 10 25 
17 Carrots 3,000 5 10 
18 Cauliflower 1,000 <2.5 5 
19 Celery 1,000 <2.5 10 
20 Cherries 200,000 65 85 
21 Chicory* <500 <2.5 <2.5 
22 Corn 63,500,000 65 85 
23 Cotton 18,400,000 85 95 
24 Cucumbers 30,000 20 35 
25 Dates 8,000 65 25 

26 Dry Beans/Peas 600,000 30 45 
27 Fallow 8,800,000 55 70 

28 Figs 10,000 85 100 

29 Garlic 4,000 10 25 
30 Grapefruit 400,000 85 100 
31 Grapes 1,500,000 70 80 
32 Hazelnuts 30,000 65 90 
33 Kiwifruit 5,000 70 95 
34 Lemons 200,000 75 90 
35 Lettuce 10,000 5 10 
36 Nectarines 20,000 45 70 
37 Oats 100,000 5 10 
38 Olives 40,000 60 75 



39 Onions 40,000 30 40 
40 Oranges 3,200,000 90 95 
41 Pasture 600,000 <2.5 <2.5 
42 Peaches 100,000 55 70 
43 Peanuts 300,000 25 35 
44 Pears 100,000 65 90 
45 Peas, Green 20,000 10 20 
46 Pecans 400,000 35 45 
47 Peppers 30,000 20 35 
48 Pistachios 500,000 85 95 
49 Plums/Prunes 200,000 70 85 
50 Pluots* 1,000 65 90 
51 Pomee:ranates* 40,000 70 90 
52 Potatoes 90,000 10 20 
53 Pumpkins 20,000 20 25 
54 Rice 800,000 30 50 
55 Sorghum 3,000,000 40 60 
56 Soybeans 101,200,000 105 100 
57 Spinach 1,000 <2.5 10 
58 Squash 10,000 20 40 
59 Strawberries 10,000 10 20 
60 Sue:ar Beets 1,300,000 60 100 
61 Sue:arcane 300,000 45 60 
62 Sunflowers 1,100,000 60 75 
63 Sweet Corn 100,000 15 25 
64 Tane:elos 9,000 55 80 
65 Tangerines 60,000 65 80 
66 Tobacco 10,000 5 10 
67 Tomatoes 100,000 35 45 
68 Walnuts 600,000 75 90 
69 Watermelons 30,000 15 25 
70 Wheat 8,600,000 25 70 

All numbers are rounded. 
<500: less than 500 pounds of active ingredients. 
<2.5: less than 2.5 percent of crop is treated. 
<l : less than 1 percent of crop is treated. 

*Based on CA DPR data only (80% or more of U.S. acres grown are in California). 

SLUA data sources include: 
USDA-NASS (United States Department of Agriculture's National Agricultural Statistics Service) 
Private Pesticide Market Research 
California DPR (Department of Pesticide Regulation) 

These results reflect amalgamated data developed by the Agency and are releasable to the public. 
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ANALYTICAL METHOD FOR THE DETERMINATION OF 
N-ACETYLGL YPHOSATE AND OTHER ANAL YTES IN VARIOUS ANIMAL 

MATRICES USING LC/MS/MS 

Anne M. Pentz and Frederick Q. Bramble, Jr. 

REASON- FOR REVISION No. 1 
This method revision provides: 

1. An option to modify the fmal extract volumes for milk and egg matrices to 
increase the concentration of glyphosate, N-acetyl AMP A, and 
N-acetylglyphosate for enhanced detection at the limit of quantitation. 

2. Additional guidance for optimization and maintenance of the mass 
spectrometer used in the analytical method. 

SUMMARY 

An analytical method was developed for the determination of N-acetylglyphosate, 
glyphosate, AMP A, and N-acetyl AMP A in animal matrices including milk, eggs, 
muscle, kidney, liver, and fat. The method target limit of quantitation (LOQ) in 
glyphosate equivalents for each analyte was 0.025 mg/kg in egg, milk, and muscle 
matrices and 0.050 mg/kg in kidney, liver, and fat matrices. The method was 
validated at the respective LOQ and 10xLOQ level* for each matrix using a 
LC/MS/MS system operating with an electrospray interface (ESI) in positive or 
negative ion mode detection. This analytical method was developed to support 
residue data collection in livestock feeding studies required for registration of 
genetically modified crops. 

For milk and egg matrices, matrix samples are diluted in aqueous 0.1% formic 
acid/methanol (96/4, v/v) and shaken to dilute sample in aqueous medium. Samples 
may be stored frozen or extracted promptly without freezing. The dilute sample is 
partitioned with hexane (after thawing if frozen) and the hexane layer discarded. The 
remaining aqueous fraction is partitioned with methylene chloride and the aqueous 
layer is collected. The methylene chloride fraction is back extracted with additional 
0.1% formic acid/methanol (96/4, v/v) for quantitative recovery of analytes. The . 
aqueous fractions are combined and diluted to fmal volume 50 mL. An aliquot of the 
aqueous fraction is filtered through a C18 SPE cartridge. The C18 filtered extract is 
further purified by solid phase extraction using polymeric anion exchange (MAX) 
SPE cartridge and/or polymeric cation exchange (MCX) SPE cartridge, depending on 
matrix and analytes to be examined. Glyphosate and/or AMP A stable isotope 
standards used as internal standards are added to extracts prior to ion exchange ·sPE 
purification. Final extracts were filtered prior to LC/MS/MS analysis. 

• * Milk and egg matrices were validated at 0.025 mg/kg (LOQ), 0.050 mg/kg (2xLOQ), and 0.5 mg/kg (20xLOQ). 

9 
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For animal tissue matrices, matrix samples are initially blended with C18 sorbent 
material (matrix solid phase dispersion) prior to extraction in 0.1N HCl solution 
(96% water/4% methanol) followed by water for final extract volume of 50 mL. An 
aliquot of the extract is diluted in acetonitrile and methanol to precipitate proteins, 
then purified by solid phase extraction using polymeric anion exchange (MAX) SPE 
cartridge and/or polymeric cation exchange (MCX) SPE cartridge, depending on 
matrix and analytes to be examined. Glyphosate and/or AMP A stable isotope 
standards used as internal standards are added to extracts prior to ion exchange SPE 
purification. Final extracts were filtered prior to LC/MS/MS analysis. 

Final extract and calibration standard solutions were adjusted to 0.02M phosphoric 
acid. Samples and standards were analyzed using HPLC with reverse phase 
chromatography and a triple quadrupole mass spectrometer with an electrospray 
source, operating in positive ion LC/MS/MS mode. 

A single analyst can prepare final extract solutions from at least 12 samples. 
Quantitative LC/MS/MS analyses were generally performed overnight and require 
approximately 18 minutes per analysis. 

The recoveries from matrix samples fortified at the respective LOQ and higher levels 
support the satisfactory performance of this method. The following tables summarize 
the average recovery results for N-acetylglyphosate, glyphosate, N-acetyl AMP A, and 
AMPA in sample matrices* . 

• *Liver, fat, and muscle include samples from cow and chicken. Cow was source of kidney samples. 

10 
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• FORTIFICATION SAMPLE MEAN 
LEVEL IN PPM SIZE ±STD. DEV. 

MATRIX (MG/KG) (N) RECOVERIES(%) (%±%) 
N-ACETYLGLYPHOSATE 

0.025 9 81, 78, 78, 75, 77, 75,84, 83,91 80±5 
Whole 0.05 7 83, 75, 77, 79, 79,81, 77 78±3 

Milk 
0.5 7 83, 79, 78, 76, 75,83, 78 79±3 

0.025 5 94,93,94,98,95 95±2 
Skim 0.05 5 90,81, 103,98,93 93 ± 8 
Milk 

0.5 5 86,86,90,96,97 91 ± 5 
0.025 5 81,80, 78, 77,74 78±3 

Cream 0.05 5 83,86, 75,83,82 82 ±4 
0.5 5 86,85,81,80,81 82±3 

0.025 5 102,80,111,104,85 97 ± 13 
Whole 0.05 5 88,83,97,82,86 87 ±6 Egg 

0.5 5 81, 88,91,85,91 87 ±4 
0.025 5 83, 98,86,85,87 88 ±6 

Egg 
0.05 5 85,88,88,97,88 90 ±5 

Yolks 
0.5 5 111, 93,92,83, 96 95 ± 10 

• 
0.025 5 87, 105, 108, 105, 107 103±9 

Egg 
0.05 5 88,107,106,89,90 96 ± 10 

Whites 
0.5 5 98, 93,96,95,92 95±2 

0.05 11 82,87,87, 98,80, 105,93, 75, 92, 
90 ± 11 

Liver 84, 112 
0.5 9 89, 109,90, 92, 94,81, 86, 78,76 89 ± 10 

Kidney 
0.05 6 97,106, 103,94,112,80 99 ± 11 
0.5 7 82,84,85,88,73,82,87 83±5 

Fat 
0.05 6 99,93,91, 107,104,104 100 ±6 
0.5 6 93,97,83,86,87,96 90 ±6 

0.025 7 90, 93, 78, 102,93,113,76 92 ± 13 
Muscle 

0.25 7 84,92, 70,81,87, 78,73 81 ±8 

• 
11 
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• FORTIFICATION SAMPLE MEAN 

LEVEL IN PPM SIZE ±STD. DEV. 

(MG/KG) (N) RECOVERIES(%) (%±%) 

GLYPHOSATE 

0.025 9 87,82, 119,87,95,99,93,90, 119 97 ± 14 
Whole 0.05 7 104,87, 97, 94, 93,101,126 100 ± 13 

Milk 
0.5 7 78, 71, 77,80, 79, 94,84 80±7 

0.025 5 82,94,97,81,111 93 ± 12 
Skim 0.05 5 89,83,85,88, 79 85±4 
Milk 

0.5 5 87,95, 78,82,85 85±7 
0.025 5 109, 79,94, 113,101 99± 13 

Cream 0.05 5 94,91,91,95,103 95± 5 
0.5 5 80,84,90, 77,84 83 ± 5 

0.025 5 93, 79,89,89, 92 88 ±6 
Whole 0.05 5 89, 101, 87, 84, 86 89± 7 Egg 

0.5 5 85,87,87,84,82 85±2 
0.025 5 95,89, 115,92,100 98± 10 

Egg 0.05 5 87,85,84, 104,90 90±8 
Yolks 

0.5 5 99,92,85,83,86 89±7 

• 
0.025 5 74,85,94,81,81 83±7 

Egg 0.05 5 90,89,91,84, 85 88 ± 3 
Whites 

0.5 5 81,86,95,93,90 89 ±6 

0.05 11 93,98, 74, 105,92,90, 78,80, 102, 90 ± 10 
Liver 84, 92 

0.5 9 86,85, 79,86,85,88,82, 71,76 82±5 

Kidney 
0.05 6 116, 78,96, 113,88,99 98 ± 15 
0.5 7 81,84,92,91,86,84,89 87±4 

Fat 
0.05 6 98,110, 88, 113,86,91 98 ± 11 
0.5 6 92,86,96,95,97,98 94 ±4 

0.025 7 96, 102,82,89, 77, 94,103 92± 10 
Muscle 

0.25 7 82,88, 78,91,81, 82,86 84 ±4 

• 
12 
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• FORTIFICATION SAMPLE MEAN 
LEVEL IN PPM SIZE ±STD. DEV. 

MATRIX (MG/KG) (N) RECOVERIES(%) (%±%) 

N-ACETYL AMPA 

0.025 9 75, 77,91,81,84,85, 74,72,89 81 ± 7 
Whole 0.05 7 79, 76, 85,82, 77, 78,74 79±4 

Milk 
0.5 7 86,83,83,84,82,81, 76 82±3 

0.025 5 100,101,82,97,96 95±8 
Skim 0.05 5 94,91,97, 103,107 99±7 
Milk 

0.5 5 100,100,98,105,104 101 ± 3 

0.025 5 108,68,85,88,85 87 ± 14 

Cream 0.05 5 82, 71,92,89,84 83 ± 8 

0.5 5 98,86,94,94,94 93 ± 5 

0.025 5 80,84,93, 101,101 92±9 
Whole 0.05 5 93,90, 103,102,109 99±8 

Egg 
0.5 5 89,93,97, 101,104 97 ± 6 

0.025 5 91,101,87,95,93 93 ± 5 
Egg 

0.05 5 97,94,93,99,97 96±2 
Yolks 

• 0.5 5 105,109,106,99,112 106 ±5 

0.025 5 96,86,91,89,89 90±4 
Egg 0.05 5 92,94,91, 77,81 87±8 

Whites 
0.5 5 92, 100,92,85, 92 92±5 

0.05 10 
96, 100,58,93, 107,76, 71, 72, 71, 83 ± 16 

Liver 86 

0.5 9 81,94,85,95,93, 73,81,63,68 81 ± 12 

0.05 6 93,94,69,80, 75,79 82 ± 10 
Kidney 

0.5 6 87,93, 71, 75, 71,76 79 ± 9 

0.05 6 82, 85, 85,95, 94,86 88±5 
Fat 

0.5 6 90,92, 71,90,93,89 87 ± 8 

0.025 6 77, 77,69, 93,96,84 83± 10 
Muscle 

0.25 5 80,88,86,80,64 80 ± 9 

• 
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• FORTIFICATION SAMPLE MEAN 
LEVEL IN PPM SIZE ±STD. DEV. 

MATRIX {MG/KG) (N) RECOVERIES (%) (%±%) 

AMPA 

0.025 9 88,93,86,85,86,86,84,82,90 87±3 
Whole 

0.05 7 90,96,83, 73,83,89,84 85±7 
Milk 

0.5 7 81,86, 78, 77,71,87,82 80±6 

0.025 2 93,96 94 
Skim 0.05 2 87,81 84 
Milk 

0.5 2 76, 76 76 

0.025 5 88,98,94,87,97 93±5 

Cream 0.05 5 95, 78,86,88,96 88±8 

0.5 5 84,81,87,80, 75 82±4 

0.025 5 110,92, 110, 107, 107 105 ± 7 
Whole 

0.05 5 80,97,97,98,107 96 ± 10 
Egg 

0.5 5 79,85,86,86,83 84 ±3 

0.025 2 106, 114 110 
Egg 0.05 2 80, 100 90 

Yolks 
0.5 2 97, 91 94 

• 0.025 4 74,86,94,111 91 ± 16 
Egg 0.05 5 90,92,103,91,97 94±5 

Whites 
0.5 5 87,84,87,89,84 86±2 

0.05 10 95,92, 86, 77,101,103,118, 94, 95, 97± 12 
Liver 111 

0.5 9 105, 110,91,85,86,97,92,81,98 94 ± 10 

0.05 6 76,83, 100,113,101,77 92 ± 15 
Kidney 

0.5 7 77, 71,95,88,84,98, 108 89 ± 13 

0.05 5 109,105,109,97,95 103 ±6 
Fat 

0.5 5 89,94,91,92,97 93 ± 3 

0.025 6 101, 101,84, 84, 88, 103 94 ±9 
Muscle 

0.25 5 91,95,85,101,99 . 94 ±6 

• 
14 
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BACKGROUND INFORMATION 

Glyphosate (DPX-B2856) is an active ingredient in non-selective herbicides widely 
used on crops that have been genetically modified for tolerance to herbicidal activity. 
Glyphosate inhibits the EPSPS (enolpyruvylshikimate-3-phosphate synthase) enzyme 
required for the biosynthesis of aromatic amino acids in plants. Genetic modification 
of crops for tolerance to glyphosate herbicides has been achieved by incorporation of 
microbially derived EPSPS enzyme variants and gat (glyphosate N-acetyltransferase) 
enzyme variants in plants. EPSPS variants disrupt the activity of glyphosate on the 
EPSPS enzyme, leaving intact glyphosate in the plant. Gat variants provide a new 
mode of glyphosate detoxification through enzymatic acetylation of the glyphosate 
molecule to form the non-phytotoxic metabolite N-acetylglyphosate (Reference 1). 

This analytical method was developed for the analysis of N-acetylglyphosate and 
potential degradates in various animal matrices. Analyte structures, nomenclature, 
and properties of N-acetylglyphosate, glyphosate, N-acetyl AMP A, AMP A are 
provided in Appendix 1. The method was validated at the target limit of quantitation 
(LOQ) of0.025 mg/kg (milk, eggs, muscle) or 0.050 mg/kg (liver, kidney, fat) and 
1 OxLOQ* levels in various animal commodities. This analytical method provides a 
combined, highly specific residue method for the quantitative and confirmatory 
analysis of N-acetylglyphosate, glyphosate, N-acetyl AMP A, and AMP A using 
LC/MS/MS technology without analyte derivatization. The method is suitable for use 
in the generation of data for regulatory submission . 

MATERIALS 

Equivalent equipment and materials may be substituted unless otherwise specified; 
note any specifications in the following descriptions before making substitutions. 
Substitutions should only be made if equivalency/suitability has been verified with 
acceptable control and fortification recovery data. 

3.1 Equipment 

EQUIPMENT 

DESCRIPTION PRODUCTID SUPPLIER 

Freezer Lablinee Frigid-Cab® Labline Instruments, Inc. (Melrose Park, Ill.) 

Refrigerator 6FAR Marvel Industries, Inc. (Richmond, Ind.) 

Analytical Balance 
AE 163 Dual Range Balance 

Mettler Instrument Corp. (Hightstown, NJ) 
PDPXO Toploading Balance 

Sonication Bransonic"' 52-H, 0.75 gal. capacity Branson Ultrasonics Corp. (Danbury, Conn.) 

Vortex Mixer Vortex Genie"' K-550-G or Vortex-2 Geniee VWR, Inc. (West Chester, PA) 

Filtration 
Pall Acrodisc"' nylon syringe filters: 

VWR (Bridgeport, N.J.) 
13mmx0.2J.U11 (#4427T), 25mmx0.2J.U11 (#4436T) 

• * Milk and egg matrices were validated at 0.025 mglkg (LOQ), 0.050 mglkg (2xLOQ), and 0.5 mglkg (20xLOQ). 

15 
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• EQUIPMENT 

DESCRIPTION PRODUCTID SUPPLIER 

OasisTM MAX SPE cartridge, 500 mg/6 mL, 
Waters Corporation (Milford, Mass.) 

Cat. No. 186000865 

Oasis™ MCX SPE cartridge, 500 mg/6 mL, 
Waters Corporation (Milford, Mass.) 

Cat. No. 186000776 

Bond Elutn.t SPE cartridge: C18, 500 mg/6 cc, 

Solid Phase Extraction 
Cat. No. 121 02052; Reservoir Adapters, Cat. No. 

12131003; 60 mL reservoir Cat. No. 12131012. 

Varian, Inc. (Palo Alto, CA) 

Supelco Visiprepn.t SPE Vacuum Manifold 
Sigma-Aldrich Corp. (St. Louis, MO) 

standard, 12-port model, Cat No. 57030-U 

Frit, polethylene, 20 J.ll1l for 60 mL reservoir. 

VWR Cat No. BJ9444 (Frit, fits 75 mL) or Varian VWR (Bridgeport, NJ) 

#12131024 

Centrifuge 
Sorvall® Centrifuge, Model RT7 with a RTH750 

Sorvalllnstruments (Wilmington, DE) 
rotor 

Analytical Evaporator 
N-Evap® Model 112 (with stainless steel luer fit 

Organomation Assoc. (South Berlin, Mass.) 
needles) 

Pyrex® Brand Single Metric Scale Graduated 

Labware Cylinders, 50-mL Cat. No. 24 707-061; Samco VWR (Bridgeport, NJ) 

Transfer Pipets, Cat. No. 336 B/B-PET 

Labware Electronic 1 0-mL variable volume Pipettor Rainin (Walnut Creek, CA.) 

Variable Volume Mechanical, positive displacement, 1 00-!J.L, 
Gilson Inc. (Middletown, Wis.) 

Pipettors 250-!J.L and 1 000-!J.L Pipettors 

Falcon® 2098 (50 mL), 2096 (15 mL) 

• Labware 
Polypropylene Centrifuge Tubes; 

Becton Dickinson (Franklin Lakes, NJ) 
3-mL Disposable Syringe, Cat. No. BD309585; 

10-mL Disposable Syringe, Cat. No. BD309604 

HPLC/MS SYSTEM 

HP1100: G1322A degasser, G1311A quaternary 

HPLC 
pump; G1330A chilled well plate autosampler; 

Agilent Technologies, Inc. (Palo Alto, CA) 
G1316A column unit; G1314A variable 
wavelength detector 

Autosampler Vials 
100 PK, Cat. No. 5182-0556, 5182-0715, or 

Agilent Technologies, Inc. (Palo Alto, CA) 
5182-0725 

HPLC Column 
Luna® Phenyi-Hexyl; 4.6mm x 150mm, 3-J.IIll 

Phenomenex® (Torrance, CA) 
particle size diameter, P.N. OOF-4256-EO 

MicroMass Quattro Premier triple quadrupole 

mass spectrometer using an electrospray (ESI) Waters Corporation (Milford, Mass.) 

Triple Quadrupole MS 
interface and MassLynx XP version 4.0 software 

AB Sciex API 5000: ESt interface, Analyst 
Version 1.42 software using an ESI interface and Applied Biosystems (Foster City, CA) 

Analyst Version 1.42 software 

• 
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3.2 Reagents and Standards 

3.2.1 Reagents 

The equivalency/suitability of substituted reagents should be verified. 

REAGENTS PRODUCT DESCRIPTION PRODUCTID SUPPLIER 

FonnicAcid 
GR, ACS, 98% or FX0440-11 

EMD Science (Gibbstown, NJ) 
98-1 00% Anala~ B10115-74 

Glacial Acetic Acid 
OmniTrace®, Ultra High Purity, 

AX0077-1 EMD Science (Gibbstown, NJ) 
99% 

Hydrochloric Acid 
Hydrochloric Acid GR ACS 

HX0603-4 EMD Chemicals (Gibbstown, NJ) 
(36.5-38% assay) 

Phosphoric Acid 
'Baker Analyzed', 500 mL or 0260-02 JT Baker (Phillipsburg, NJ) 

HPLC grade PX0996-6 EM Science (Gibbstown, NJ) 

Trifluoroacetic Acid 'Baker Analyzed', 100 mL W729-05 JT Baker (Phillipsburg, NJ) 

Methanol OmniSolv®, 4L MX0488-1 EMD Science (Gibbstown, NJ) 

Water OmniSoly® HPLC grade, 4L WX0004-1 EMD Science (Gibbstown, NJ) 

Methylene Chloride OmniSolv®, 1 L DX0831-6 EMD Science (Gibbstown, NJ) 

Ammonium 
EM SupraPu~. min 25%, 250 mL 5428-1 

Hydroxide Solution 
or EMD Science (Gibbstown, NJ) 

EM GR ACS, 28-30%, 500 mL AX1303-13 

Trietylamine (TEA) 
Sigma-Aldrich 

471283-100 mL W/R (Bridgeport, NJ) 
Triethylamine, ~99.5% 

Bulk C1s sorbent 
Bakerbond® Octadecyl (C1s), 

7025-01 JT Baker (Phillipsburg, NJ) 
40 JJ.m Prep LC Packing, 1 Kg 

3.2.2 Reference Analytical Standards 

Reference standards were supplied by DuPont Crop Protection, E. I. du Pont 
de Nemours and Company, Wilmington, DE. Information pertaining to the 
characterization and stability of the reference standards along with chemical retain 
samples are archived by E. I. duPont de Nemours and Company, DuPont <;::rop 
Protection, Newark, Delaware. The reference standards in solid form were stored at 
room temperature in a dessicator typically in the presence of desiccant. Stable 
isotope standards of glyphosate and AMP A used for internal standards were acquired 
from Dr. Ehrenstorfer GmbH (Atlanta, Georgia). The structures and specific 
information for the analytes are provided in Appendix 1. 

3.3 Safety and Health 

Each analyst must be acquainted with the potential hazards of the reagents, products 
and solvents used in this method before commencing laboratory work. All 
appropriate material safety data sheets should be read and followed, and proper 
personal protective equipment should be used . 
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METHODS 

Principle of the Analytical Method 

For milk and egg commodities, matrix samples (2 g) are diluted in aqueous 0.1% 
formic acid/methanol (96/4, v/v) and shaken to dilute sample in aqueous medium. 
The dilute sample is partitioned with hexane and the hexane layer discarded. The 
remaining aqueous fraction is partitioned with methylene chloride and the aqueous 
layer is collected. The methylene chloride fraction is back extracted with additional 
0.1% formic acid/methanol (96/4, v/v) for quantitative recovery of analytes. The 
aqueous fractions are combined and diluted to final volume of 50 mL. An aliquot of 
the aqueous fraction is filtered through a C18 SPE cartridge. The C18 purified 
extract is further purified by solid phase extraction using polymeric anion exchange 
(MAX) SPE cartridge and/or polymeric cation exchange (MCX) SPE cartridge, 
depending on matrix and analytes to be examined. For MAX SPE, an aliquot of the 
C18 eluate and internal standard are diluted to 20 mL with water and applied to a 
conditioned SPE cartridge. The MAX sorbent is sequentially rinsed with 
methanol/water (80/20), 0.1M acetic acid in methanol/water (80/20) and 
methanol/water (95/5). The analytes are eluted in 1% TF A in 90% methanol/1 0% 
water solution and the eluate is evaporated to dryness then restored in final solution 
for LC/MS/MS following mixing and filtration for the analysis of glyphosate and 
N-acetylglyphosate and/or N-acetyl AMP A. For MCX SPE, an aliquot ofthe C18 
eluate and internal standard are eluted through a conditioned SPE cartridge followed 
by methanol rinse. The load and methanol rinse from the MCX SPE cartridge are 
collected and the methanol is evaporated, then extract is diluted to fmal volume 
containing 0.02M phosphoric acid, mixed, and filtered for LC/MS/MS for the 
analysis N-acetylglyphosate, AMP A, and/or N-acetyl AMP A depending on the 
sample matrix. 

For animal tissue commodities, samples (2 g) are blended with C18 sorbent material 
( 4 g) until tissue is macerated and homogenized (matrix solid phase dispersion). 
Prepped samples are extracted in 25 mL ofO.lN HCl solution (96% water/4% 
methanol) using vortexing and mechanical shaking. The extraction solution is 
decanted from sample after centrifugation, then sample is re-extracted with water for 
quantitative transfer of analytes to final extract volume of 50 mL. Aliquots of the 
extract are purified by solid phase extraction using polymeric anion exchange (MAX) 
SPE cartridge and/or polymeric cation exchange (MCX) SPE cartridge, depending on 
matrix and analytes to be examined. For MAX SPE purification, an aliquot of the 
extract is diluted in acetonitrile and methanol in the presence of triethylamine (adjusts 
pH basic to promote protein precipitation and prepare analytes for loading on anion 
exchange medium). Following centrifugation to isolate precipitants in a pellet, the 
extract solution is diluted with methanol to approximately 20 mL and loaded onto a 
conditioned MAX SPE cartridge. The MAX sorbent is sequentially rinsed with 
methanol/water (80/20), O.lM acetic acid in methanol/water (80/20) and 
methanol/water (95/5). The analytes are eluted in 1% TF A in 90% methanol! I 0% 
water solution and the eluate is evaporated to dryness then restored in fmal solution 
for LC/MS/MS following mixing and filtration for the analysis of glyphosate and 
N-acetylglyphosate and/or N-acetyl AMPA. For MCX SPE, an aliquot of the extract 
is diluted in acetonitrile and methanol to promote protein precipitation. Following 

18 



• 

• 

• 

DuPont-20009, Revision No. 1 

centrifugation to isolate precipitants in a pellet, the extract solution is diluted with 
methanol to approximately 20 mL and loaded onto a conditioned MCX SPE 
cartridge. The MCX sorbent is rinsed with methanol, then the analytes are eluted in 
water (4 mL) followed by methanol (4 mL) for quantitative recovery. The methanol 
in the collected eluate is evaporated and solution is adjusted to fmal volume 
containing 0.02M phosphoric acid, mixed, and filtered for LC/MS/MS for the 
analysis AMP A. 

Glyphosate and/or AMPA stable isotope standards used as internal standards are 
added to extracts prior to ion exchange SPE purification. Final extracts are prepared 
in aqueous 0.02M phosphoric acid and filtered (0.2J.Lm) prior to LC/MS/MS analysis 
to remove particulates as preventive maintenance measure for the HPLC system. 
Phosphoric acid acts a weak ion-pairing agent on HPLC polymeric stationery phase 
and is used as the final solution to improve glyphosate LC/MS/MS performance 
(response and linearity). The analytes are resolved by HPLC reverse-phase 
chromatography using a phenyl-hexyl column coupled to electrospray ionization in 
with MS/MS detection to acquire 2 molecular ion transitions (only 1 ion transition is 
monitored for AMP A in positive ion mode). Quantitative analysis was accomplished 
using a single molecular ion transition. The relative abundance of the 2 MS/MS 
fragment ions provides confrrmatory evidence for glyphosate, N-acetylglyphosate, 
N-acetyl AMP A, and AMP A (negative mode). 

4.2 Analytical Procedure 

4.2.1 Glassware & Equipment Cleaning Procedures 

The effectiveness of any cleaning procedure used should be demonstrated by 
preparation and analysis of reagent blanks. In general, all reusable glass and plastic 
labware should be washed in hot tap water with laboratory grade, non-phosphate 
detergent, rinsed at several times with tap water, rinsed several times with de-ionized 
water, rinsed once with acetone, and allowed to fully dry before use. Care should be 
taken to avoid working with high levels of the analyte being monitored in the same 
laboratory where samples are being extracted and analyzed. 

4.2.2 Preparation & Stability o[Reagent Solutions 

'fhe following procedures may be adjusted to prepare different volumes. 

Aqueous O.l%formic acid/methanol (9614, vlv) Extraction Solution 

Per liter volume, add 40 mL of methanol followed by 0.96 mL of formic acid to a 
1-L graduated cylinder and dilute to final volume with HPLC grade purified water. 
Transfer solution to a clean bottle and cap. The solution may be stored at room 
temperature and should be prepared at least monthly. 

O.JN HCl in water/methanol (9614, vlv) Extraction Solution 

Per liter volume, add water in a 1-L graduated cylinder to at least half volume 
followed by 8.3 mL of concentrated HCl. Add 40 mL of methanol and dilute to final 
volume of 1-L with HPLC grade purified water. Transfer solution to a clean bottle 
and cap. The solution may be stored at room temperature and should be prepared at 
least weekly . 

19 



• 

• 

• 

DuPont-20009, Revision No. 1 

80% or 95% Methanol in Water Solution 

Per liter volume, add 800 mL or 950 mL, respectively, of methanol to a 1-L graduated 
cylinder and dilute to final volume with HPLC grade purified water. Transfer 
solution to a clean bottle and cap. The solution may be stored at room temperature 
and should be prepared at least monthly. 

O.JM Acetic Acid in 80% Methanol/Water Solution 

Per liter volume, add 5.73 mL acetic acid to 200 mL ofHPLC grade purified water in 
a 1-L graduated cylinder and dilute to final volume with methanol. Transfer solution 
to a clean bottle and cap. The solution may be stored at room temperature and should 
be prepared at least monthly. 

0.25% Ammonium Hydroxide in Water 

Per liter volume, add 10 mL of ammonium hydroxide solution (minimum 25%) to 
small volume ofHPLC grade purified water, then dilute to fmal volume with HPLC 
grade purified water. This is a conditioning solution for egg and milk MAX SPE 
(12 rnL!sample, dilution in water procedure). The solution may be stored at room 
temperature and should be prepared at least monthly. 

Note: 1 mL of 25% ammonium hydroxide diluted to 100 mL :::: 0.25% NH40H 

0.1% Triethylamine (TEA) in methanoVacetonitrile (75/25, v/v) 

Per liter volume, add 1.0 mL of TEA to 750-mL methanol in a 1L graduated cylinder 
and dilute to fmal volume with acetonitrile. This is a conditioning solution for tissues 
MAX SPE (12 mL/sample, dilution in methanol procedure). The solution may be 
stored at room temperature and should be prepared at least monthly. 

Elution Solution, 1% TF A in 90% methanol/1 0% water 

Prepare sufficient volume needed for analysis. For 100 mL volume, add 1 mL of 
trifluoroacetic acid to about 10 mL of methanol in a 100 mL graduated cylinder, 
followed by 10 mL ofHPLC grade purified water, then dilute to final volume with 
methanol. Transfer solution to a clean bottle and cap. 8 mL of the Elution Solution is 
required for each sample (1 00 mL preparation is consistent with 12 samples requiring 
96 mL). Prepare as needed, do not store. 

1. OM Phosphoric Acid Solution 

Per 10 mL volume, add 0.67 mL of concentrated phosphoric acid (min. 85%) to 
HPLC grade purified water in a 15-mL polypropylene centrifuge tube and dilute to 
fmal volume using gradations on tube with HPLC grade purified water. The solution 
may be stored at room temperature and should be prepared at least monthly. 

Sample and Standard Final Solution, aqueous 0.02M phosphoric acid 

Per liter volume, add 1.34 mL concentrated phosphoric acid (min. 85%) to HPLC 
grade purified water in a 1-L graduated cylinder and dilute to fmal volume of 
1000 mL with HPLC grade purified water. Transfer solution to a clean bottle and 
cap. The solution may be stored at room temperature and should be prepared at least 
monthly . 
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Aqueous 0.2M Formic Acid, aqueous mobile phase 

Per liter volume, add 8.3 mL concentrated formic acid (98%) to HPLC grade purified 
water in a 1-L graduated cylinder and dilute to final volume of 1000 mL with HPLC 
grade purified water. Transfer solution to a clean bottle and cap. The solution may 
be stored at room temperature and should be prepared at least monthly. 

Stock Standard Preparation and Stability 

If possible, use standards with purity greater than 95%. A minimum of 
approximately 10 mg of standard should be weighed on an analytical balance that 
provides a weight precision to three significant figures, or the amount of standard 
should be increased to satisfy this condition. 

Since residue tolerances are established inglyphosatefree-acid equivalents, stock 
standard solutions for each analyte are prepared in glypbosate free-acid equivalents so 
that fortifications and recoveries can be determined in parent free acid equivalents. 
As needed, prepare individual parent free-acid equivalent stock standards solutions 
for N-acetylglyphosate, glyphosate, N-acetyl AMP A, or AMP A by adding appropriate 
amounts of standard to a 1 00-mL volumetric flask and diluting to final volume with 
water•. The following calculation and example provide guidance for the preparation 

of 100 mL of a 100 J.Lg/mL stock solution in glyphosate equivalents for each analyte. 

( 
100 J.Lg/mL ) x ( MW analyte ) I (%Purity) x 100 mL = mg analyte 
1000 J.Lg/mg MW glyphosate free acid 1 00 

N-acetylglypbosate example 

( 
lOOJ.Lg/mL )x(211.11g/mole )/( 63 )xlOOmL= 19_8 mg 
1000 J.Lg/mg 169.07 g/mole 100 

Amounts weighed for each analyte should be at least 10 mg. Individual analyte stock 
solution concentrations can exceed 100 J.Lg/mL in glyphosate equivalentst. These 

solutions are stored at or below 4°C and are stable for at least 1.3 years (see 
Appendix 3). 

4.2.4 Internal Standard Preparation and Stability 

Glyphosate 1,2-13C2 1~ and aminomethyl phosphonic acid 13C 15N (AMPA) stable 
isotope standards were supplied in amber ampules containing 1.1 mL of aqueous 

solution at a nominal concentration of 100 mg/L (J.Lg/mL). Each standard solution 
was transferred to a 15 mL polypropylene centrifuge tube and diluted to 5 mL volume 
with HPLC grade water rinses of the original container for quantitative transfer of the 
standard material. Final concentration for stock standard solution should be 
approximately 20 J.Lg/mL. The isotopic purity was verified for each standard by 
analysis of an approximately 500 ng/mL solution (see Appendix 2). Since these 

• Water refers to HPLC grade or equivalent water 

t Stock standard solutions may be prepared at higher concentrations (not to exceed I mg/rnL). A minimum standard weight of 

approximately 10 mg and final standard volume of at least 10 rnL should be observed. 
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standards are intended for internal standard use only, the vendor assigned expiration 
dates for the glyphosate and AMP A isotopic standards may be continually extended 
by repeating the isotopic purity analysis on an annual basis (at or after expiration) and 
confirming the amount of non-isotope glyphosate or AMPA is less than 2% by 
relative peak area response. 

An intermediate 100 ng/mL internal standard solution containing glyphosate and 
AMP A isotopes was prepared by diluting 100 J.Lg/mL stock solution at a rate of 
0.1 mL in 100 mL of aqueous 0.02M phosphoric acid or HPLC grade purified water 
(see Appendix 2). Internal standards were included in fmal extract and calibration 
standard solutions at a rate of 50 J.LL!mL. Each 100 mL of a 100 ng/mL standard 
solution can be used in up to 400 samples when 250 J.LL of internal standard is applied 
in 5 mL of final extract. Since the isotopic standards are supplied in small amounts 
( 1.1 mL ), it is recommended to prepare the intermediate standard using aliquots of the 
stock standard to conserve material in case the intermediate standard is contaminated 
or spilled. 

Intermediate and Fortification Standards Preparation and Stability 

Dilute the stock solution for each analyte appropriately into a common volumetric 
flask, dilute to volume with HPLC grade purified water, cap, and mix well. For 
example, combine 1.00 mL of a 100 J.Lg/mL stock solution for each required analyte 
in a 10-mL volumetric flask and dilute to final volume with water, cap, and mix well. 
Store at or below 4 °C and replace monthly . 

Stock solutions concentrations will vary and the required volume of each analyte 
stock solution used to prepare fortification solution is adjusted for correct final 
concentration as determined using the following calculation. 

Final Concentration, J.lg/mL x Final Volume, mL Ali (mL) f S k S 1 · dd d _______ ;;..:,...::::...._ ______ ..:...__ == quot o toe o utwn a e 
Stock Solution Concentration, j.lg/mL . 

For example, to prepare 50 mL of a 10 J.Lg/mL fortification solution from glyphosate, 
N-acetylglyphosate, N-acetyl AMP A, and AMP A stock solutions prepared 
respectively at 115 J.Lg/mL, 186 J.Lg/mL, 143 J.Lg/mL, and 206 J.Lg/mL in glyphosate 
free-acid equivalent concentrations the following stock solution volumes would be 
added to a 50-mL volumetric flask. 

Glyphosate = 10 j.Lg/mL x 50 mL /115 j.Lg/mL = 4.35 mL stock solution 
N-acetylglyphosate = 10 j.Lg/mL x 50 mL /186 jlg/mL = 2.69 mL stock solution 
N-acetyl AMPA = 10 jlg/mL x 50 mL /143 j.Lg/mL = 3.50 mL stock solution 
AMP A = 10 jlg/mL x 50 mL I 206 j.Lg/mL = 2.42 mL stock solution 

I 0. 0 pglmL Fortification Solution 

Dilute each stock solution appropriately with water into a volumetric flask, cap and 
mix well. For example, combine 1.00 mL of a 100 J.Lg/mL stock solution in a 1 0-mL 
volumetric flask and dilute to final volume with water, cap and mix well. Store at or 
below 4°C and replace monthly . 
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1.0 pglmL Fortification Solution 

Dilute the 10.0 J.lg/mL fortification solution (preferred) or the stock solution for each 
analyte appropriately with water into a volumetric flask. For example, transfer 
1.0 mL of the 10.0 J.lg/mL fortification solution to a 10-mL volumetric flask, dilute to 
volume with water, cap and mix well. Store at or below 4°C and replace monthly. 

Chromatographic Standard Preparation and Stability 

Calibration standards are prepared from dilutions of fortification standards or 
individual stock standards. A minimum of 5 calibration standards over a range from 
approximately 50% ofLOQ equivalent fmal concentration to ~120% of the highest 
expected final sample concentration is recommended for quantification. The LOQ 
equivalent fmal concentration for N-acetylglyphosate is 1.0 ng/mL. 

For example, calibration standards of 10.0 ng/mL and 100 ng/mL can be prepared 
from the 1.0 and 10.0 J.lg/mL fortification solutions, respectively, by diluting a 
100 J.LL aliquot to fmal volume of 10.0 mL in aqueous 0.02M phosphoric acid (this 
simulates sample fortification). Calibration standards can be prepared concurrently 
with sample fortifications using this procedure. These standards are further diluted in 
standard prep solution according to the following table to prepare calibration solution 
concentrations as needed. 

DILUTING 100 NG/Ml 
DILUTING STANDARD INTERNAL FINAL VOLUME 0.02M FINAL 

STANDARD ALIQUOT STANDARD VOLUME PHOSPHORIC ACID CONCENTRATION 
iNG/Ml) (Ml) (Ml) (Ml) (Ml) (NG/Ml) 

50 5.000 0.300 6.0 0.70 50.0 

50 2.000 0.250 5.0 2.75 20.0 

50 1.000 0.250 5.0 3.75 10.0 

10 2.500 0.250 5.0 2.25 5.0 

10 1.000 0.250 5.0 3.75 2.0 

10 0.500 0.250 5.0 4.25 1.0 

10 0.250 0.250 5.0 4.500 0.5 

10 0.250 0.500 10.0 9.250 0.25 

Calibration standards are stable for at least 2.7 months (see Appendix 3) when stored 
at or below 4 °C. Calibration standards use may be extended if supported by stability 
test data. 

4.2. 7 Source (& Characterization) o(Samples 

Raw milk was obtained from the University of Delaware Agricultural Farm. Milk 
commodities (whole, skim, and heavy cream), and eggs were obtained from local 
supermarket. Beefliver, kidney, fat, and muscle were obtained from DuPont-20087 
cattle feeding study (Reference 2). Poultry liver, fat, and muscle were obtained from 
DuPont-20088 laying hen feeding study (Reference 3) . 
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Storage & Preparation o[Samples 

Whole eggs were beaten prior to subsampling. Egg whites and yolks were separated 
and beaten prior to subsampling. Egg commodity subsamples (2 g) are weighed into 
tared 50-mL polypropylene centrifuge tubes. If subsamples are not analyzed 
promptly, add 25 mL of aqueous 0.1% formic acid/methanol (96/4, v/v), cap, mix, 
and freeze sample. 

Raw, whole, skim, or heavy cream milk subsamples (2 g) are weighed into tared 
50-mL polypropylene centrifuge tubes. If subsamples are not analyzed promptly, add 
25 mL of aqueous 0.1% formic acid/methanol (96/4, v/v), cap, mix, and freeze 
sample. 

Animal tissue samples are ground with dry ice using a Waring commercial food 
processor (Lab Micronizer Model31FP93) prior to freezer storage. Samples were 
mixed extensively during the grinding process to ensure fme maceration and 
homogeneity. The dry ice was allowed to sublime in a fume hood or overnight in 
freezer prior to subsampling and freezer storage. 

All frozen samples were stored at -20 ±soc prior to sample extraction, and analysis. 

Sample Fortification Procedure 

Fortify untreated matrix control samples in extraction containers (50-mL centrifuge 
tubes) as required. The 10.0 and 1.0 Jlg/mL Fortification Standards (see Section 
4.2.4) were used to fortify test samples. The following table is provided as an 
example for the fortifications made in this study. 

SAMPLE AMOUNT FORTIFICATION SOLUTION . FORTIFICATION 

IDENTIFICATION (G) JlG/Ml ML (MG/KG) 

MILK, EGG, AND MUSCLE MATRICES 2.0 ± 0.1 1.0 0.050 0.025 

MILK, EGG, AND TISSUE MATRICES 2.0 ± 0.1 1.0 0.100 0.050 

MUSCLE MATRIX 2.0 ± 0.1 10.0 0.050 0.25 

MILK, EGG, AND TISSUE MATRICES 2.0 ± 0.1 10.0 0.100 0.50 

For each matrix sample, weigh the 2.0 ± 0.1 g into a clean 50-mL centrifuge tube. 
For milk and egg commodities, gently swirl or vortex mix sample after fortification to 
disperse the analyte in the sample. For animal tissue commodities, let samples stand 
in fume hood for approximately 15 minutes to allow fortification solution to dissipate. 
Following fortification, milk and egg samples may be diluted in 25 mL of aqueous 
0.1% formic acid/methanol (96/4, v/v), frozen, and stored prior to extraction and 
analysis. 

Analyte Extraction Procedures 

Separate analyte extraction procedures are provided milk/eggs and animal tissue 
commodities . 
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Milk and Egg Commodities 

1.0 For freshly prepared samples, fortify as appropriate and gently swirl or 
vortex mix sample after fortification to disperse the analyte in the 
sample. 

2.0 For freshly prepared samples, add 25 mL of aqueous 0.1% formic 
acid/methanol (96/4, v/v) to each sample, cap, vortex mix for 
approximately 5 seconds. Samples may be stored frozen for later 
analysis. 

3.0 If samples were stored frozen, thaw sample in an ultrasonic bath 
(approximately 15 min). 

Note: Samples may be shaken together in a sample rack by holding a 
cover in place over tops of the tubes. 

4.0 Add 20 mL of hexane to sample, cap, and shake gently for at least 
30 seconds. 

5.0 Centrifuge samples for 10 minutes at speed sufficient to resolve 
partitions (upper hexane, aqueous, and formed precipitates). 

6.0 

7.0 

Pipet as much of the upper hexane fraction as possible without 
disturbing the lower aqueous layer and discard (remaining hexane will 
incorporated in the methylene chloride fraction in the next step) . 

Add 20 mL of methylene chloride to remaining sample, cap, and shake 
gently for at least 30 seconds. 

8.0 Centrifuge samples for 10 minutes at speed sufficient to resolve 
partitions (upper aqueous, formed precipitates, and lower methylene 
chloride). 

9.0 Transfer as much of the upper aqueous fraction to a clean 50 mL 
graduated cylinder (TC*) as possible without disturbing the lower 
precipitates and methylene chloride fraction. 

10.0 Add 20 mL of aqueous 0.1% formic acid/methanol (96/4, v/v) to each 
sample, cap, and shake gently for at least 30 seconds. 

11.0 Repeat steps 8.0 and 9.0 and combine extract with first extract in 
50 mL graduated cylinder. 
Empty and save 5 0-mL tubes for C 18 SP E purification procedure. 

12.0 Dilute combined extract to 50 mL with aqueous 0.1% formic 
acid/methanol (96/4, v/v) in graduated cylinder or if extract volume 
exceeds 50 mL adjust volume to mL reading and record final volume. 

13.0 Transfer the aqueous extracts to clean 50-mL tube or bottle, by poring 
extract back and forth and finally to clean container to mix. 

• * TC: to contain measurement 
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Meat Tissue Commodities 

1.0 Weigh 2.0 ± 0.1 g ofhomogenized tissue in a tared 50-mL 
polypropylene centrifuge tube. 

2.0 Add approximately 4 g ofC18 sorbent to sample tube (4 g sorbent 
equivalent to 7 mL fill in a 15-mL centrifuge tube) 

3.0 Mix sample and C18 sorbent well with spatula for solid phase 
dispersion of matrix. 
Round or spoon end of stainless steel spatula recommended. 

4.0 Add 25 mL ofO.lN HCl in 96% water/4% methanol, vortex, and 
shake on wrist action shaker for 15 min. 

5.0 Centrifuge 10 min (3500 rpm minimum) and decant supernatant 
through reservoir equipped with polyethylene frit into 50 mL 
polypropylene centrifuge tube. Apply vacuum briefly after all extracts 
have been added to start filtration then break vacuum. 

6.0 Add 20 mL of water to sample pellet, vortex to re-suspend sample, 
centrifuge, then decant sample solution through reservoir with paper 
frit into respective 50 mL polypropylene centrifuge tube. If needed, 
apply vacuum briefly after all extracts have been added to start 
filtration then break vacuum . 

7.0 Add common volume of water to each sample pellet needed to achieve 
final extract near, but less than 50 mL for all extracts (generally 
8-10 mL). Vortex sample and pour into reservoir, apply vacuum to 
collect final rinse. Remove sample collection tube and adjust fmal 
volume to 50 mL with water. 
Sample extract may be centrifuged and decanted into reservoir after 
vortexing to prevent frit plugging. This option is recommended for 
muscle extracts. 

Analyte Purification Procedures 

C18 SPE filtration, MAX SPE and MCX SPE filtration procedures are applied to 
milk (except skim) and egg commodity sample extracts. 

Cl8 SPE Filtration (whole milk, cream, & egg commodities) 

1.0 Install waste collection tubes in vacuum manifold to collect conditioning 
solutions and initial sample load volume (waste collection tubes are used to 
contain analyte containing eluate and prevent cross-contamination). 
Emptied tubes from extraction may be used to collect waste through step 3.0. 

2.0 Condition C18 SPE (6cc/500mg, Varian #12102052) cartridges with -1 mL of 
methanol, followed by 2 CV's (CV ::::: 6 mL) of aqueous 0.1% formic 
acid/methanol (96/4, v/v). Apply vacuum or positive pressure as needed for 
slow drip rate (1-2 mUmin) . 
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As last of conditioning solution enters the sorbent, add 4.0 mL of aqueous 
sample extract from Analyte Extraction Procedure step 13.0 onto SPE column. 

4.0 After dripping stops, remove waste collection tubes and install clean 15 mL 
centrifuge tubes. Add 10 mL of aqueous sample extract from Analyte 
Extraction Procedure step 13.0, elute, and collect eluate. Cap and vortex mix 
collected extract. Sample may be centrifuged to partially clarify the solution 
(fine particulates require higher centrifugation speed, e.g., 7000 rpm). 

MAX SPE Purification (milk and egg commodities) 

Analysis of glyphosate, N-acetylglyphosate, and N-acetyl AMP A in egg 
matrices and skim milk. Analysis of glyphosate only in whole milk or cream. 

1.0 Transfer 0.25 mL of internal standard+ 2.5 mL ofC18 purified extract to a 
50-mL graduated centrifuge tube and dilute to approximately 20 mL with 
HPLC grade water. 
Note: lftheftnal extract volume is changedfrom 5.0 mL in Step 8.0, the 
amount of internal standard added in this step needs to be proportionately 
adjusted so the concentration of internal standard is consistent with the 
concentration in calibration standards. 

2.0 Condition MAX SPE (6cc/500mg) cartridges with 1 CV (column volume, 
~6 mL) of methanol, followed by 2 CV's of0.25% ammonium hydroxide in 
HPLC grade water. 

3.0 As the last of the conditioning solution enters the sorbent, begin loading the 
sample extract solution. 
May need to apply slight vacuum, but keep drip rate slow. 

4.0 After the last of the sample solution enters the sorbent, sequentially add 
10 mL of 80% methanol/water, 10 mL of O.IM acetic acid in 80% 
methanol/water, and 10 mL of95% methanol/water to rinse the SPE cartridge. 

Note: The 10 mL of 80% methanol/water and the 10 mL of 0.1 M acetic acid 
should be sequentially added to and dispensed from respective emptied 
sample extract tubes for quantitative transfer of sample extract to the SPE 
cartridges. Theftnal10 mL of95% methanol/water rinse should be applied 
directly to the SPE cartridge in 2 x5 mL aliquots. 

5.0 After dripping stops, increase vacuum briefly to remove excess solution from 
SPE sorbent, then install collection vial or tubes in vacuum manifold. 

6.0 

Note: 20 mL glass scintillation vials (discarded after use) or 50-mL glass 
centrifuge tubes (reused) were used for sample collection. 

A flat, rounded, or gently sloped bottom should be used for fastest 
evaporation. 

Elute analytes in 2 x 4 mL aliquots of Elution Solution (1% TF A in 
methanol/water, 9011 0). Elute by gravity feed. Wait at least 5 minutes after 
first aliquot passes through SPE cartridge before adding the second aliquot. 
Apply positive pressure or vacuum to recover methanol remaining on SPE 
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cartridge. 

Remove samples from SPE tank and evaporate to complete dryness on 
N-Evap at 45-50°C. 

Note: Allow additional 15 minutes of drying to insure TF A is completely 
evaporated. 

8.0 Add 5.0 mL of aqueous 0.02M phosphoric acid to sample. Cap, vortex mix, 
sonicate at least 5 min, and vortex mix. 
Note: The volume of the final extract solution may be adjusted to increase the 
analyte concentration when MS sensitivity is insufficient for quantitation (e.g., 
addition of 2. 5 mL of aqueous 0. 02M phosphoric acid would change the LOQ 
equivalent concentration in the final sample from 0.5 ng/mL to 1.0 nglmL). If 
the final extract volume is changed, the amount of internal standard added in 
Step I. 0 needs to be proportionately adjusted. 

9.0 Filter (0.2 J..UI1 nylon) an aliquot of the final extract solutions into a 
autosampler vial for LC/MS/MS analysis. 

MAX SPE Purification (Meat Tissue Commodities) 

1.0 

Analysis of glyphosate, N-acetylglyphosate, and N-acetyl A.MP A in liver and 
kidney sample extracts. Analysis of glyphosate and N-acetylglyphosate in 
muscle sample extracts. 

Transfer 1.25 mL (fat, kidney, or liver) or 2.5 mL (muscle) extract to a 15-mL 
polypropylene centrifuge tube and add 0.1 mL of triethylamine (TEA) to 
sample. 

Note: For fat and kidney samples Steps 1.0-3.0 can be combined and all 
dilutions performed in the 50 mL tube (Step 3.0) since little or no precipitate 
forms for these matrices. 

2.0 Add 5 mL of acetonitrile to extract aliquot, cap, and vortex solution. Add 
5 mL of methanol to sample solution, cap, vortex, and rest sample for 10 min. 

3.0 Centrifuge samples 10 min at a speed sufficient to form sample pellet and 
decant into clean 50 mL polypropylene centrifuge tube containing 0.125 mL 
of internal standard. Rinse original tube with 7-8 mL of methanol and 
combine with extract in 50 mL tube for a fmal volume of approximately 
20mL. 

4.0 Condition MAX SPE (6cc/500mg) cartridges with 1 CV (column volume, 
~6 mL) of methanol, followed by 2 CV's ofO.l% TEA in 
methanoVacetonitrile (75/25). 

Note: Approximately 12 mL/sample of the TEA solution required. 

5.0 As the last of the conditioning solution enters the sorbent, begin loading the 
sample extract solution. 
Gravity elution is preferred, but may need to apply slight vacuum for slow 
drip . 
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6.0 After the last of the sample solution enters the sorbent, sequentially add 
10 mL of80% methanol/water, 10 mL ofO.lM acetic acid in 80% 
methanol/water, and 10 mL of 95% methanol/water to rinse the SPE cartridge. 

Note: The 10 mL of 80% methanol/water and the 10 mL of 0.1 M acetic acid 
should be sequentially added to and dispensed from respective emptied 
sample extract tubes for quantitative transfer of sample extract to the SPE 
cartridges. Thefinal10 mL of95% methanol/water rinse should be applied 
directly to the SPE cartridge in 2 x5 mL aliquots. 

7.0 After dripping stops, increase vacuum briefly to remove excess solution from 
SPE sorbent, then install collection vial or tubes in vacuum manifold. 

Note: 20 mL glass scintillation vials (discarded after use) or 50-mL glass 
centrifuge tubes (reused) were used for sample collection 

A flat, rounded, or gently sloped bottom should be used for fastest 
evaporation. 

8.0 Elute analytes in 2 x 4 mL aliquots of Elution Solution (1% TFA in 
methanol/water, 90/1 0). Elute by gravity feed. Wait at least 5 minutes after 
first aliquot passes through SPE cartridge before adding the second aliquot. 
Apply positive pressure or vacuum to recover methanol remaining on SPE 
cartridge. 

9.0 Remove samples from SPE tank and evaporate to complete dryness on 
N-Evap at 45-50°C . 

Note: Allow additional 15 minutes of drying to insure TF A is completely 
evaporated 

10.0 Add 2.5 mL of aqueous 0.02M phosphoric acid to sample. Cap, vortex mix, 
sonicate at least 5 min, and vortex mix. 

11.0 Filter (0.2 J..Lm nylon) an aliquot of the final extract solutions into an 
autosampler vial for LC/MS/MS analysis. 

MCX SPE Filtration Purification 

Analysis of AMP A in eggs and skim milk. Analysis of AMP A, 
N-acetylglyphosate, and N-acetyl AMP A in whole milk or cream. 

1.0 Condition Oasis MCX SPE cartridge (6cc/500mg, Waters#186000776) 
sequentially with 1 CV (CV:::::: 6 mL) of methanol and 1 CV aqueous 0.1% 
formic acid/methanol (96/4, v/v). Slight vacuum may be applied to control 
elution at slow drip (1-2 mL/min). Apply or continue slight vacuuri:J.just until 
dripping stops. 

2.0 Install 15 mL graduated centrifuge tubes under SPE cartridges in vacuum 
manifold . 
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3.0 Apply 0.25 mL of internal standard (only for AMPA analysis)+ 4.0 mL of the 
C18 filtered extract to MCX SPE cartridge. After dripping stops, apply 
4.0 mL of methanol to MCX SPE cartridge. Slight vacuum may be applied, if 
necessary. Apply positive pressure or vacuum to recover methanol remaining 
on SPE cartridge. 

4.0 Recover samples from vacuum manifold and evaporate sample to less than 
4 mL on N-Evap at 45-50°C. 

5.0 Add 0.1 mL of aqueous 1.0 M phosphoric acid and dilute to fmal volume of 
with 5 mL water. Cap and vortex fmal extract. 
Final volume may be adjusted to meet sensitivity requirements for instrument, 
e.g., final volume of 4 mL including 0. 08 mL of aqueous 1. 0 M phosphoric 
acid with earlier addition of 0.20 mL of 100 ng/mL internal standard would 
adjust final concentration at LOQ to 2. 0 ng/mL. 

6.0 Filter (0.2 J..Lm nylon) an aliquot of the final extract for LC/MS/MS analysis. 
Final solution may be stored at or below 4 'C. 

MCX SPE Purification (meat tissue commodities) 

Analysis of AMPA in muscle, liver, kidney, or fat commodities. 

1.0 Transfer 2.5 of extract to a 50-mL polypropylene centrifuge tube. Add 5 mL 
of acetonitrile to extract aliquot, cap, and vortex solution. Centrifuge 10 min . 

2.0 

Note: No significant precipitation may be observed in this solution because 
the solution is not adjusted to basic pH. 

For muscle: Add 0.125 mL of internal standard (only for AMPA analysis) 
and dilute to approximately 20 mL with methanol. 

For liver, kidney, or fat: Add 0.25 mL of internal standard (only for AMPA 
analysis) and dilute to approximately 20 mL with methanol. 

3.0 Condition Oasis MCX SPE cartridge (6cc/500mg, Waters#l86000776) 
sequentially with 1 CV (CV:;::: 6 mL) of methanol and 1 CV aqueous O.IN 
HCl in 96% water/4% methanol. Slight vacuum may be applied to control 
elution at slow drip (1-2 mUmin). Apply or continue slight vacuum just until 
dripping stops. 

4.0 Apply dilute sample to MCX SPE cartridge. Vacuum may be applied, if 
necessary. 

5.0 Add 2 mL of methanol to sample tube, mix and add to SPE cartridge for 
quantitative transfer and sorbent rinse. Apply vacuum or positive pressure 
just until dripping stops. 

6.0 Install15-mL centrifuge tubes under SPE cartridges in vacuum manifold. 

7.0 Apply 4.0 mL ofHPLC grade water to MCX SPE cartridge. After dripping 
stops, apply 4.0 mL of methanol to MCX SPE cartridge. Slight vacuum may 
be applied, if necessary. Apply positive pressure or vacuum to recover 
methanol remaining on SPE cartridge. 
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8.0 For muscle: Recover samples from vacuum manifold and evaporate sample 
to less than 2.5 mL on N-Evap at 45-50°C. 

For liver, kidney, or fat: Recover samples from vacuum manifold and 
evaporate sample to less than 4 mL on N-Evap at 45-50°C. 

9.0 For muscle: Add 0.05 mL of aqueous 1M phosphoric acid and dilute to final 
volume of 2.5 mL with water. Cap and vortex fmal extract. 

For liver, kidney, or fat: Add 0.1 mL of aqueous 1M phosphoric acid and 
dilute to final volume of 5.0 mL with water. Cap and vortex fmal extract. 

10.0 Filter (0.2 Jlii1 nylon) an aliquot ofthe fmal extract for LC/MS/MS analysis. 
Final solution may be stored at or below 4 'C. 

4.3 Instrumentation 

4.3.1 Description 

An Agilent HP1100 HPLC and a Waters Quattro Premier or AB Sciex API 5000 
triple quadrupole mass spectrometer were used for LC/MS/MS analysis. 

4.3.2 Operating Conditions 

Typical equipment components and operating conditions follow: 

Agilent HP1100 HPLC: G 1322A vacuum degasser, G 1311 A quaternary 
pump, G1367A chilled autosampler, G1330A chiller, 
G1316A column compartment 

Injection Volume: 25 ).l.L (may be varied to correct forMS sensitivity) 

HPLC Column: Phenomenex Luna Phenyi-Hexyl 
(15.0 em x 4.6 mm i.d., 3 ).1m diameter particle) 

Column Temperature: 40°C 

Mobile Phases: A= aqueous 0.2M formic acid (positive ion) or 
0.05% formic acid (negative ion) 

B =methanol 

Waters Quattro Premier: ESI interface, Masslynx Version 4 SP4 software 

AB Sciex API 5000: ESI interface, Analyst Version 1.42 software 

Interface: electrospray (ESI) 

Polarity: Positive or negative ion 

Mode: MRM 
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HPLC Conditions: 

TIME FLOWRATE 

{MIN) {MUMIN) %A %8 COMMENTS 

Initial 0.5 95 5 No post-column split to MS 

0.0 0.35 95 5 

10.0 0.35 50 50 

10.1 0.5 1 99 

13.0 0.5 1 99 

13.1 0.5 95 5 

18.0-20.0 0.5 95 5 End Run 
(20 min for additional 

equilibration time) 

Approximate Analyte Retention Times (ordered by retention time): 

AMPA= 
glyphosate = 
N-acetyl AMP A 
N-acetylglyphosate = 

0.2M formic 0.05% formic 
4.4 min 4.4 min 
4.9 min 7.0 min 
6.5 min 10.0 min 
6.7 min 11.0 min 

Waters Quattro Premier Mass Spectrometer Conditions: 

Tune File:Giy050205pos.IPR Ionization Mode: ESI+ 
Voltages Temperatures Gas Flow 

Capillary Extractor RF Lens Desolv. Desolv. Cone 
(kV) (V) (V) Source ("C) ("C) (Uhr) (Lihr) 

1.00 4.2 0.1 125 350 700 100 
Q1 Q2 Q3 

LM Res 12.0 Entrance Exit 12.0 LM Res 

HM Res 12.0 
1 1 

12.0 HM Res 

lon Energy 0.3 3.0 lon Energy 

Collison Cell: 0.35 mL/min 3.1 OE-03 mbar 

MRM Functions 
Analyte I"' a rent uaugnter uweu 

(acquisition time) (m/z) (m/z) (sees) 

AMPA 
111.80 30.00 

(3.3-6.0 min) 
AMPA 13C 15N 113.80 32.00 

Glyphosate 170.00 60.10 
(3.6-6.0 min) 170.00 87.70 

Glyphosate 1,2-13C 15N 173.00 90.70 

N -acetyl AMPA 154.00 30.00 
(5.8-7.8 min) 154.00 111.90 

N -acetylglyphosate 212~00 87.90 
(5.8-8.5 min) 212.00 169.90 

Mass assignment on other instruments may vary ± 0.5 arnu . 
Dwell time may be adjusted to optimize response. 

0.30 

0.30 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

l;one l;OII 1:nergy 
(volts) (eV) 

12.00 8.00 

12.00 8.00 
14.00 17.00 
14.00 9.00 
14.00 9.00 
14.00 15.00 
14.00 9.00 
17.00 17.00 
17.00 10.00 
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Applied Biosystems/MDS SCI EX API 5000 Acquisition Parameters (ESI interface, MRM mode) 
Penod Polarity 01 U3 Dwell CUR GS1 GS2 TEM IS CAD DP EP CE 
(min) Analyte {+/-}_ (m/z) (m/z) (msecs) (psi) (psi) (psi) ("C) ihe (V) (psi) (V) (V) (V) 

AMPA 110.00 63.10 7.00 25.00 
110.00 79.10 4.00 30.00 3.3-6.0 - 200.00 10.00 70.00 30.00 400.00 on 4500 10.00 80.00 

AMPA 
112.00 63.00 7.00 25.00 

13C 15N 

3.6-6.0 glyphosate 
168.00 62.90 25.00 6.00 45.00 
168.00 78.90 25.00 6.00 45.00 

glyphosate - 200.00 10.00 70.00 30.00 400.00 on 4500 10.00 
3.6-6.0 

1 2-13C 15N 
171.00 62.90 150.00 10.00 52.00 

5.8-8.2 
N -acetyl 152.00 63.00 200.00 10.00 70.00 40.00 400 4000 4.00 75.00 10.00 35.00 
AMPA - on 

152.00 79.00 75.00 10.00 30.00 

5.8-8.2 
N -acetyl 210.00 79.00 200.00 10.00 70.00 40.00 400 4500 4.00 67.00 6.00 35.00 

Qlyphosate - on 
210.00 124.00 67.00 6.00 35.00 

Positive lon Parameters 

Applied Biosystems/MDS SCIEX API 5000 Acquisition Parameters (ESI interface, MRM mode) 
Penod Polarity Q1 Q3 Dwell CUK GS1 GS2 fEM IS L;AU Ut-' t:t-' L;t: 
(min) Analyte (+/-) (m/z) (m/z) (msecs) (psi) (psi) (psi) ("C) ihe (V) (psi) (V) (V) (V) 

AMPA 112.00 30.10 
3.3-6.0 AMPA + 200.00 10.00 50.00 30.00 300.00 on 4500 10.00 85.00 12.00 24.00 

13C 15N 
114.00 32.10 

3.6-6.0 glyphosate 
170.00 60.10 25.00 12.00 23.00 
170.00 88.00 25.00 12.00 15.00 

+ 200.00 10.00 50.00 30.00 300.00 on 4500 10.00 
3.6-6.0 

glyphosate 
173.00 91.00 25.00 12.00 15.00 

1 2-13C 15N 

5.8-8.2 
N-acetyl 

+ 154.00 30.00 200.00 10.00 65.00 46.00 300.00 5000 10.00 50.00 4.00 29.00 
AMPA 154.00 112.00 

on 
50.00 4.00 16.00 

5.8-8.2 
N-acetyl 

+ 212.00 88.00 200.00 10.00 65.00 46.00 300.00 on 5000 10.00 50.00 5.00 26.00 
Qlyphosate 212.00 169.90 55.00 4.00 14.00 

• 

CXP 
(V) 

~ 
"'S 
~ 
1::1... 

9.00 
10.00 

~ .... 
~ 

~ 
(,o5 

9.00 ~ 
::! 

12.00 
12.00 

15.00 

10.00 
10.00 
20.00 
20.00 

~ 
V.l 

~ 
~· 
~ 

~ 
v. 
~ 
~ 
~ 

~ 
~ 

L;Xt-' ~ 
(V) 

5.00 

~ 
~ ::;- tj 
~ 

~ ::! 

10.00 
17.00 

17.00 

13.00 
14.00 

~ 0 
1:1 

~ ...... 
' g tv 

0 
0 ::= 0 ;:. \0 

::::::· 
i'd ~· 

::= (1) 

< :'! r.;;· 
12.00 a· 

1:1 
18.00 z 

0 

....... 



• 4.3.3 

• 

4.3.4 

• 

DuPont-20009, Revision No. 1 

Calibration Procedures 

Use standard mass spectrometer tuning and calibration techniques. If confidence in 
the mass calibration needs to be established (modem mass spectrometers under digital 
control generally do not need frequent mass calibration, especially for quantitative 
modes), use vendor recommended calibrating solution. Optimization tuning of 
MS system may be accomplished by infusion of the test analyte. This method uses 
external standards, prepared as described in Section 4.2.5. 

Instrument calibration was based on the average response factor ( analyte peak area 
response/analyte concentration) of external calibration standards using Excel® 
functions AVERAGE, STDEV, and RSD. For average response factor calibration, 
a %RSD of less than or equal to 20% should be observed. The linear regression 
response of external calibration standards using Excel® functions SLOPE, 
INTERCEPT, and RSQ were monitored to establish calibration curve linearity. 
Acceptance criteria for valid quantitation are: (1) RSQ value >0.99 for calibration 
curve and (2) the %RSD S20% for the individual calibration standard response 
factors. Alternative approaches including linear regression with or without weighting 
(e.g., 1/x) may be used if they provide an equivalent or more consistent fit of sample 
response to the response of calibration standards. 

The LC/MS/MS calibrated range was 0.25 ng/mL to 50.0 ng/mL for 
N-acetylglyphosate, glyphosate, and N-acetyl AMP A. The LC/MS/MS calibrated 
range was 0.5 ng/mL to 50.0 ng/mL for AMP A. Generally, a minimum of 
5 calibration solutions were analyzed for quantitative LC/MS/MS analysis . 

Net recoveries may be calculated for fortified samples only (not acceptable for field 
samples). If residues in the control sample can be integrated with signal-to-noise 
response of at least 3-to-1, then net recoveries may be calculated by subtracting 
mg!kg found in the control sample from mg!kg found in the fortified samples. When 
the control residues are >50% of the LOQ, the recovery samples prepared at the LOQ 
using that control are invalidated. If net recoveries are calculated, those results must 
be uniquely identified or presented in a separate spreadsheet column heading for 
corrected mg!kg. 

Sample Analysis 

Preliminary runs of at least 2 calibration standards are routinely made to demonstrate 
adequate instrument response and insure the LC/MS/MS system is equilibrated. If 
multiple sets are analyzed, a solvent blank injection should be made between the last 
and first injections of the sets to minimize risk of carryover between sets. Calibration 
standard analyses should precede the first sample analysis and follow the last sample 
analysis so sample analyses are contained within the external standard calibration. 
Generally, the injection sequence was organized from lowest to highest expected 
analyte concentrations. Calibration standard runs were intermixed with the test 
samples and should be analyzed before and after every 1-3 samples in each analytical 
set. Extracts and calibration standards should be refrigerated if stored. Generally, 
fortification sample recoveries (70-120%) are required for acceptable quantitation 
results in an analysis set. 
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4.4 Calculations 

4. 4.1 Methods 

N-acetylglyphosate, glyphosate, N-acetyl AMPA, and AMPA residues were measured 
as ppm (mglkg) in glyphosate free acid equivalents for animal matrices. Quantitation 
was based on an average response factor determined from the multiple calibration 
standards concurrently analyzed with sample extracts. All calculations were made 
using unrounded values that were reported to two significant figures. Fortified 
sample recoveries are reported to the nearest whole number percentage(%). 

The calculation to determine mglkg found in residue samples by average response 
factor analysis follows: 

Without internal standard calibration: 

ppm found (g1yphosate free- acid equivalents) = pAx FV x XV x UC 
ARFxAFxSW 

With internal standard calibration: 
. . (PAIIS)xFVxXV 

ppm found (glyphosate free- acid eqmvalents) = x UC 
ARFIS X AF X sw 

where, 

PA 
FV 
XV 

RF 

RFrs 

ARF 
IS 

is Analyte Peak Area, 
is Final extract Volume (mL), 
is total eXtract Volume (mL), 

(
peak area) Response Factor , 

ng/mL 

Response Factor with internal standard ( p A/IS), 
ng/mL 

is Average Response Factor from standards in the analytical set, 
is peak area of Internal Standard in sample extract, 

ARFrs is Average Response Factor ":'ith Internal Standard from standards in the 
analytical set, 

AF is Aliquot Factor (mL of XV diluted to FV), 
SW is Sample Weight (2.0 g) of sample aliquot extracted, and 
UC Units Conversions 

!J.g/1000 ng x mg/1000 !J.g x 1000 g/kg = mg·g/1000 ng·kg 

Percent recoveries (reported to the nearest whole number) from fortified samples 
were calculated as follows: 

01 R _ mg/kg analyte found 
100 ;o ecovery - x 

mg/kg analyte fortified 
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Examples without internal standard 

N-acety1glyphosate in Whole Milk LOQ Fortification, MCX cleanup 
(see Appendix 4, RML1 MCX012307) 

529areax5mLx50mL x mg·g =0.0188 = 0.019 mglkg 
880 area/ng/mLx4 mLx2 g 1000 ng·kg 

01 R 0.0188 mglkg analyte found 
100 7501 10 ecovery = x = to 

0.025 mglkg analyte fortified 

N-acetyl AMP A in Whole Eggs LOQ Fortification, MAX cleanup 
(see Appendix 4, EG-0.025-3) 

274areax5mLx50mL x mg·g =0.0233 = 0.023 mglkg 
587 area/ng/mLx2.5 mLx2 g 1000 ng·kg 

01 R 0.0233 mglkg analyte found 
100 9301 to ecovery = x . = to 

0.025 mglkg analyte fortified 

Example with internal standard 

Glyphosate in Whole Milk LOQ Fortification, MAX cleanup 

84 area/953 area x5 mLx50 mL x mg·g = 0.0247 = 0.025 mglkg 
0.1787/ng/mLx2.5 mLx2 g 1000 ng·kg 

01 R 0.0247 mglkg analyte found 
100 9901 10 ecovery = x = to 

0.025 mglkg analyte fortified 

RESULTS AND DISCUSSION 

Method Validation Results 

Detector Response 

A triple quadrupole mass spectrometer using positive or negative ion ESI and tandem 
mass spectrometry detection was used for sample extract analysis. Full-Scan total ion 
chromatograms and spectra for N-acetylglyphosate, glyphosate, AMP A, and N-acetyl 
AMP A from analysis of standard solutions are provided in Figure 1 through Figure 4, 
respectively. 

Calibration standards typically yielded a linear response (r-squared >0.99) with 
%RSD <20% for calibration standard response factors (peak area/concentration) over 
the range of 0.25-20 ng/mL for Glyphosate, N-acetylglyphosate and N-acetyl AMP A 
or 0.5-50 ng/mL for AMPA. Representative calibration curves for each analyte were 
constructed using calibration standards from a validation set and are presented in 
Figure 5. Representative ion chromatograms of Calibration Standards are provided in 
Figure 6. Representative ion chromatograms of extracts from a Control a LOQ 
fortification, and 10xLOQ fortification sample extracts for milk, egg, and tissue 
matrices are provided in Figure 7 through Figure 15, respectively . 
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Controls 

No significant matrix interference was observed in the regions of N-acetylglyphosate, 
glyphosate, or N-acetyl AMP A elution in chromatograms of control extracts from 
matrix samples. AMPA was found in control chicken liver (0.011 mglkg) and muscle 
(0.003 mg/kg) samples. 

5.1.3 Recoveries (Accuracy & Precision) 

5.1.4 

5.1.5 

5.1.5.a 

Representative recovery results are provided in Table 1 through Table 3 for milk 
matrices, Table 4 through Table 6 for egg matrices, and Table 7 through Table 10 for 
animal tissue matrices. Average recovery results at each fortification level with 
overall recovery results for each matrix are provided in section 1.0 Summary. 
Representative results from individual sample set analyses for each commodity 
including calibration standards statistics are provided in Appendix 4. 

Extraction Efficiency 

Chicken liver, fat, and muscle samples treated with 14C N-acetylglyphosate in 
a poultry metabolism study (Reference 4) were extracted using procedures in 
DuPont-20009 analytical method for radiochemical validation of the extraction 
efficiency. Duplicate 2 g subsamples from each matrix were extracted and 
aliquots from each extract were analyzed by liquid scintillation counting (LSC) 
for radioactive recovery. Radioactive recovery results (dpm/g) were converted 
using specific activity of original 14C N-acetylglyphosate test substance 
(13.83 !!Cilmg = 30703 dprnl!lg) to !lg/g concentrations for comparison with reported 
recoveries in the poultry metabolism study. The respective recovery results for liver, 
fat, and muscle were 98%, 88%, and 104% of the !lg/g concentrations found in the 
metabolism study extractions. LSC data and results are provided in Appendix 5. 

Milk and egg samples are generally liquid matrices that were diluted in aqueous 
solution prior to purification procedures of partitioning and solid phase extraction 
SPE. No extraction efficiency testing was conducted for these matrices. 

Limit o(Quantitation (LOQ) 

The LOQ determined in this method was 0.025 mg/kg (ppm) in milk, egg, and 
muscle matrices and 0.050 mg/kg in kidney, liver, and fat matrices for the analysis 
of glyphosate, N-acetylglyphosate, AMPA, and N-acetyl AMP A. The LOQ is 
defmed as the lowest fortification level at which average recoveries of 70-110% and 
a RSD <20% are achieved. In addition, at this fortification level, the analyte peak 
consistently represents a signal-to-noise ratio of approximately 5-20 to 1 for 
N-acetylglyphosate. 

Background Evaluation 

Background levels experienced in tandem mass spectrometry analyses are minimal. 
Generally, the chromatographic profiles of a sample extract solution and a calibration 
standard solution appear the same. Representative matrix chromatograms are 
provided in Figure 7 through Figure 15 . 
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Limit of Detection (LOD) 

The LOD is defined as the analyte concentration in matrix with a response equivalent 
to a signal-to-noise ratio (s/n) of approximately 3 to 1. The LOD was estimated from 
the s/n response determined in a LOQ fortification sample using the following 
equation for each analyte. 

LOD s/n response (3/1) g/k fi d LOD ( /k ) _____ ........__---'-----''--- x m g oun = mg g 
Observed LOQ s/n response 

The individual chromatograms showing s/n determination and calculated estimates 
for each analyte are provided in Appendix 6. The LOD estimates for each analyte 
and matrix examined with are summarized in the following table. 

ESTIMATED LOD 

(MG/KG GLYPHOSATE EQUIVALENTS) 

N-ACETYL N-ACETYL 

MATRIX GLYPHOSATE GLYPHOSATE AMPA AMPA 

MILK 0.008 0.005 0.008 0.008 

EGG 0.003 0.008 0.006 0.007 

LIVER 0.009 0.018 0.019 0.008 

KIDNEY 0.004 0.014 0.009 0.008 

FAT 0.008 0.015 0.015 0.009 

MUSCLE 0.004 0.006 0.008 0.006 

Variation in the LOD was observed and each lab using this method should estimate 
LOD values. 

5.2 Timing 
Sample sets normally consisted of 6 samples. The time required for the extraction of 
a sample set was 3-4 hours. The time required for extract purification for a sample 
set was approximately 4 hours. The sample to sample LC/MS/MS analysis time was 
18 minutes. Generally, up to 3 sets of samples were extracted on one day and the 
extracts were purified the following day for LC/MS/MS analysis overnight. 

5.3 Modifications or Special Precautions 
Sample extracts stored frozen should be thawed and sonicated approximately 
15 minutes prior to re-purification or analysis. 

Routinely, a LC/MS/MS end run was setup so that high percentage organic solvent 
(99% methanol) would continue overnight at a low flowrate (0.025 mL/min) after the 
fmal analysis to keep the HPLC pump and column in good condition. 

Routine maintenance on the mass spectrometer including periodic source cleaning 
and replacement of the electrospray capillary should be conducted as needed to 
maintain optimum instrument performance and sensitivity . 
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The relative response of glyphosate and N-acetylglyphosate on the Quattro Premier 
was inversely affected by the temperature applied to the desolvation gas. Increasing 
the temperature above the nominal setting of 350°C diminished the response of 
glyphosate and enhanced the response of N-acetylglyphosate. 

Method Ruggedness 

Stability 

The stability of the analyte stock standards prepared in distilled water and stored at 
approximately 4°C were shown to be stable for more than a year (see Appendix 3). 
Fortification Standards, also prepared in distilled water, should be stable for same 
time period as the stock solutions. Calibration standards were prepared in aqueous 
0.02M phosphoric acid or 80% control matri.x/20% aqueous 0.02M phosphoric acid 
were shown to be stable for at least 2.7 months when stored at approximately 4°C. 

Specificity/Potentia/Interference 

lnteiference from Glassware & Reagents, Matrices 

No interferences attributable to glassware, reagents, or matrices were observed to 
co-elute with test analytes. A peak was observed in the m/z 212---+88 MRM transition 
channel eluting just after N-acetylglyphosate that was attributable to MAX SPE 
sorbent. 

Inteiference from other Pesticides 

Due to the selective nature of LC/MS/MS detection used in this method, interference 
peaks were not observed at the retention time of the analytes. As a result of the 
selective detection used, interference testing is not necessary for this method. 

5.4.3 Confirmatory Procedure 

Two independent MS/MS transitions of the molecular ion for N-acetylglyphosate, 
glyphosate, and N-acetyl AMP A were monitored in ESI positive or negative ion 
mode. Two independent MS/MS transitions of the molecular ion for AMP A were 
monitored in ESI negative mode only. The relative response ratios of the two 
fragment ions (base peak/secondary peak) were determined from calibration standard 
responses for confirmation of analyte in matrix samples. Acceptable confirmation 
criteria are a co-eluting peak(± 5%) and equivalent ion ratio(± 30%) compared to the 
average response observed in calibration standards at or above the LOQ equivalent 
concentration concurrently analyzed with the samples. Representative confirmatory 
analyses showing calculated response ratios and retention times for each analyte are 
provided in Appendix 7. Confirmation for glyphosate and AMP A can be determined 
using existing regulatory methods (References 5, 5) . 
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CONCLUSIONS 

• This analytical method is suitable for the quantitation of glyphosate, 
N-acetylglyphosate, AMP A, and N-acetyl AMP A residues in milk, egg, and 
animal tissue matrices. The results support an LOQ of 0.025 mglkg glyphosate 
equivalents in milk, egg, and muscle matrices, and an LOQ of 0.050 mglkg in 
liver, kidney, and fat matrices. The estimated LOD values for all analytes were 
less than or equal to 0.008 mglkg glyphosate equivalents in milk, egg, and muscle 
matrices, and less than or equal to 0.019 mglkg glyphosate equivalents in liver, 
kidney, and fat matrices. The estimated LOD for glyphosate in all matrices 
examined was less than or equal to 0.009 mglkg glyphosate equivalents. 

• The mean recoveries for individual fortification levels of each analyte and matrix 
in the validation trials ranged from 76% (AMPA in skim milk at 0.50 mglkg) to 
110% (AMP A in Egg Yolks at 0.025 mglkg). The maximum standard deviation 
for individual fortification levels was 16% (N-acetyl AMP A in liver at 
0.050 mglkg). These validation results meet regulatory guidelines for European 
Commission, Directorate General Health and Consumer Protection ("Guidance 
Document on Residue Analytical Methods", SANC0/825/00 rev. 7, March 17, 
2004) and U.S. EPA (Residue Chemistry Test Guidelines, August 1996). 

• Residue confirmation for glyphosate, N-acetylglyphosate, AMP A, and N-acetyl 
AMPA was demonstrated at the LOQ and 10xLOQ fortification levels based on 
retention time and the relative ratios of two MS/MS parent-to-fragment ion 
transitions detected during sample analysis. 

RETENTION OF RECORDS 

Originals or exact copies of all raw data and pertinent information, and the fmal 
report will be retained at: 

· E.I. duPont de Nemours and Company 
DuPont Crop Protection 
Global Technology Division 
Stine-Haskell Research Center· 
Newark, Delaware 19714-0030 
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confidentiality for any information in 
the types of documents identified in this 
notice. 

6. What To Include in Your Comments 
If you believe that any of the 

information contained in the types of 
documents which are described in this 
notice and which are currently, or may 
become, subject to FOIA requests, is 
entitled to business confidential 
treatment, please specify which portions 
of the information you consider 
business confidential. Information not 
specifically identified as subject to a 
business confidentiality claim may be 
disclosed to the requestor without 
further notice to you. 

For each item or class of information 
that you identify as being subject to 
your claim, please answer the following 
questions, giving as much detail as 
possible: 

1. For what period of time do you 
request that the information be 
maintained as business confidential? 
Note that as of June 26, 2018 the 
Confidentiality Rule takes effect 
applying confidentiality determinations 
such that no CBI claims may be asserted 
by any person with respect to any 
documents related to the export, import, 
and transit of hazardous waste and 
export of excluded CRTs. 

2. Information submitted to EPA 
becomes stale over time. Why should 
the information you claim as business 
confidential be protected for the time 
period specified in your answer to 
question no. 1? 

3. What measures have you taken to 
protect the information claimed as 
business confidential? Have you 
disclosed the information to anyone 
other than a governmental body or 
someone who is bound by an agreement 
not to disclose the information further? 
If so, why should the information still 
be considered business confidential? 

4. Is the information contained in any 
publicly available material such as the 
internet, publicly available data bases, 
promotional publications, annual 
reports, or articles? Is there any means 
by which a member of the public could 
obtain access to the information? Is the 
information of a kind that you would 
customarily not release to the public? 

5. Has any governmental body made 
a determination as to the business 
confidentiality of the information? If so, 
please attach a copy of the 
determination. 

6. For each category of information 
claimed as business confidential, 
explain with specificity why and how 
release of the information is likely to 
cause substantial harm to your 
competitive position. Explain the 

specific nature of those harmful effects, 
why they should be viewed as 
substantial, and the causal relationship 
between disclosure and such harmful 
effects. How could your competitors 
make use of this information to your 
detriment? 

7. Do you assert that the information 
is submitted on a voluntary or a 
mandatory basis? Please explain the 
reason for your assertion. If the business 
asserts that the information is 
voluntarily submitted information, 
please explain whether and why 
disclosure of the information would 
tend to lessen the availability to EPA of 
similar information in the future. 

8. Any other issue you deem relevant. 
Please note that you bear the burden 

of substantiating your business 
confidentiality claim. Conclusory 
allegations will be given little or no 
weight in the determination. If you wish 
to claim any of the information in your 
response as business confidential, you 
must mark the response ‘‘BUSINESS 
CONFIDENTIAL’’ or with a similar 
designation, and must bracket all text so 
claimed. Information so designated will 
be disclosed by EPA only to the extent 
allowed by, and by means of, the 
procedures set forth in, 40 CFR part 2, 
subpart B. If you fail to claim the 
information as business confidential, it 
may be made available to the requestor 
without further notice to you. 

III. Publication of the Confidentiality 
Determinations for Hazardous Waste 
Export and Import Documents Final 
Rule and Its Effect on This Notice 

The Confidentiality Determinations 
for Hazardous Waste Export and Import 
Documents Final Rule, EPA–HQ– 
OLEM–2016–0492, published on 
December 26, 2017 (‘‘Confidentiality 
Rule’’) and effective on June 26, 2018, 
finalizes the application of 
confidentiality determinations such that 
no CBI claims may be asserted by any 
person with respect to any documents 
related to the export, import, and transit 
of hazardous waste and export of 
excluded CRTs, including all 
documents listed in this Notice in 
section II, above. Therefore, further 
publications of this Federal Register 
Notice ‘‘Inquiry to Learn Whether 
Businesses Assert Business 
Confidentiality Claims’’ will no longer 
be needed, after today. Today’s Notice is 
the last and final publication of this 
Notice. 

IV. What should I consider as I prepare 
my comments for EPA? 

1. Submitting CBI. Do not submit this 
information to EPA through http://
www.regulations.gov or email. Please 

submit this information by mail to the 
address identified in the ADDRESSES 
section of today’s notice for inclusion in 
the non-public CBI docket. Clearly mark 
the part or all of the information that 
you claim to be CBI. For CBI 
information in a disk or CD ROM that 
you mail to EPA, mark the outside of the 
disk or CD ROM as CBI and then 
identify electronically within the disk or 
CD ROM the specific information that is 
claimed as CBI. Information so marked 
will not be disclosed except in 
accordance with the procedures set 
forth in 40 CFR part 2, subpart B. In 
addition to the submission of one 
complete version of the comment that 
includes information claimed as CBI, a 
copy of the comment that does not 
contain the information claimed as CBI 
must be submitted for inclusion in the 
public docket. 

2. Tips for Preparing Your Comments. 
When submitting comments, remember 
to: 

• Identify the notice by docket 
number and other identifying 
information (subject heading, Federal 
Register date and page number). 

• Explain your views as clearly as 
possible, avoiding the use of profanity 
or personal threats. 

• Describe any assumptions and 
provide any technical information and/ 
or data that you used. 

• Provide specific examples to 
illustrate your concerns, and suggest 
alternatives. 

• Make sure to submit your 
comments by the comment period 
deadline identified. 

Dated: February 12, 2018. 
Robert Tomiak, 
Director, Office of Federal Activities. 
[FR Doc. 2018–03985 Filed 2–26–18; 8:45 am] 

BILLING CODE 6560–50–P 

ENVIRONMENTAL PROTECTION 
AGENCY 

[EPA–HQ–OPP–2017–0720; FRL–9973–07] 

Registration Review; Draft Human 
Health and/or Ecological Risk 
Assessments for Several Pesticides; 
Notice of Availability 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Notice. 

SUMMARY: This notice announces the 
availability of EPA’s draft human health 
and ecological risk assessments for the 
registration review of acetamiprid, 
acibenzolar, ametryn, ammonia/ 
ammonium sulfate, butralin, glyphosate, 
naphthenate salts, prometon, 
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pyrithiobac-sodium, and pymetrozine. It 
also announces the availability of EPA’s 
draft human health risk assessment for 
the registration review of cypermethrin. 
DATES: Comments must be received on 
or before April 30, 2018. 
ADDRESSES: Submit your comments, to 
the docket identification (ID) number for 
the specific pesticide of interest 
provided in the Table in Unit IV, by one 
of the following methods: 

• Federal eRulemaking Portal: http:// 
www.regulations.gov. Follow the online 
instructions for submitting comments. 
Do not submit electronically any 
information you consider to be 
Confidential Business Information (CBI) 
or other information whose disclosure is 
restricted by statute. 

• Mail: OPP Docket, Environmental 
Protection Agency Docket Center (EPA/ 
DC), (28221T), 1200 Pennsylvania Ave. 
NW, Washington, DC 20460–0001. 

• Hand Delivery: To make special 
arrangements for hand delivery or 
delivery of boxed information, please 
follow the instructions at http://
www.epa.gov/dockets/contacts.html. 
Additional instructions on commenting 
or visiting the docket, along with more 
information about dockets generally, is 
available at http://www.epa.gov/ 
dockets. 
FOR FURTHER INFORMATION CONTACT:

For pesticide specific information 
contact: The Chemical Review Manager 
for the pesticide of interest identified in 
the Table in Unit IV. 

For general questions on the 
registration review program, contact: 
Dana Friedman, Pesticide Re-Evaluation 
Division (7508P), Office of Pesticide 
Programs, Environmental Protection 
Agency, 1200 Pennsylvania Ave. NW, 
Washington, DC 20460–0001; telephone 
number: (703) 308–8015; email address: 
friedman.dana@epa.gov. 
SUPPLEMENTARY INFORMATION: 

I. General Information 

A. Does this action apply to me? 
This action is directed to the public 

in general, and may be of interest to a 
wide range of stakeholders including 
environmental, human health, farm 
worker, and agricultural advocates; the 
chemical industry; pesticide users; and 
members of the public interested in the 
sale, distribution, or use of pesticides. 

Since others also may be interested, the 
Agency has not attempted to describe all 
the specific entities that may be affected 
by this action. If you have any questions 
regarding the applicability of this action 
to a particular entity, consult the 
Chemical Review Manager identified in 
the Table in Unit IV. 

B. What should I consider as I prepare 
my comments for EPA? 

1. Submitting CBI. Do not submit this 
information to EPA through 
regulations.gov or email. Clearly mark 
the part or all of the information that 
you claim to be CBI. For CBI 
information in a disk or CD–ROM that 
you mail to EPA, mark the outside of the 
disk or CD–ROM as CBI and then 
identify electronically within the disk or 
CD–ROM the specific information that 
is claimed as CBI. In addition to one 
complete version of the comment that 
includes information claimed as CBI, a 
copy of the comment that does not 
contain the information claimed as CBI 
must be submitted for inclusion in the 
public docket. Information so marked 
will not be disclosed except in 
accordance with procedures set forth in 
40 CFR part 2. 

2. Tips for preparing your comments. 
When preparing and submitting your 
comments, see the commenting tips at 
http://www.epa.gov/dockets/ 
comments.html. 

3. Environmental justice. EPA seeks to 
achieve environmental justice, the fair 
treatment and meaningful involvement 
of any group, including minority and/or 
low income populations, in the 
development, implementation, and 
enforcement of environmental laws, 
regulations, and policies. To help 
address potential environmental justice 
issues, the Agency seeks information on 
any groups or segments of the 
population who, as a result of their 
location, cultural practices, or other 
factors, may have atypical or 
disproportionately high and adverse 
human health impacts or environmental 
effects from exposure to the pesticides 
discussed in this document, compared 
to the general population. 

II. Background 

Registration review is EPA’s periodic 
review of pesticide registrations to 
ensure that each pesticide continues to 

satisfy the statutory standard for 
registration, that is, the pesticide can 
perform its intended function without 
unreasonable adverse effects on human 
health or the environment. As part of 
the registration review process, the 
Agency has completed comprehensive 
draft human health and/or ecological 
risk assessments for all pesticides listed 
in the Table in Unit IV. After reviewing 
comments received during the public 
comment period, EPA may issue a 
revised risk assessment, explain any 
changes to the draft risk assessment, and 
respond to comments and may request 
public input on risk mitigation before 
completing a proposed registration 
review decision for the pesticides listed 
in the Table in Unit IV. Through this 
program, EPA is ensuring that each 
pesticide’s registration is based on 
current scientific and other knowledge, 
including its effects on human health 
and the environment. 

III. Authority 

EPA is conducting its registration 
review of the chemicals listed in the 
Table in Unit IV pursuant to section 3(g) 
of the Federal Insecticide, Fungicide, 
and Rodenticide Act (FIFRA) and the 
Procedural Regulations for Registration 
Review at 40 CFR part 155, subpart C. 
Section 3(g) of FIFRA provides, among 
other things, that the registrations of 
pesticides are to be reviewed every 15 
years. Under FIFRA, a pesticide product 
may be registered or remain registered 
only if it meets the statutory standard 
for registration given in FIFRA section 
3(c)(5) (7 U.S.C. 136a(c)(5)). When used 
in accordance with widespread and 
commonly recognized practice, the 
pesticide product must perform its 
intended function without unreasonable 
adverse effects on the environment; that 
is, without any unreasonable risk to 
man or the environment, or a human 
dietary risk from residues that result 
from the use of a pesticide in or on food. 

IV. What action is the agency taking? 

Pursuant to 40 CFR 155.58, this notice 
announces the availability of EPA’s 
human health and ecological risk 
assessments for the pesticides shown in 
the following table, and opens a 60-day 
public comment period on the risk 
assessments. 

TABLE—DRAFT RISK ASSESSMENTS BEING MADE AVAILABLE FOR PUBLIC COMMENT 

Registration review case name and 
No. Docket ID No. Chemical review manager and contact information 

Acetamiprid Case 7617 .................... EPA–HQ–OPP–2012–0329 Margaret Hathaway, hathaway.margaret@epa.gov (703) 305–5076. 
Acibenzolar Case 7031 .................... EPA–HQ–OPP–2013–0755 Leigh Rimmer, rimmer.leigh@epa.gov (703) 347–0553. 
Ametryn Case 2010 .......................... EPA–HQ–OPP–2013–0249 Christian Bongard, bongard.christian@epa.gov (703) 347–0337. 
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TABLE—DRAFT RISK ASSESSMENTS BEING MADE AVAILABLE FOR PUBLIC COMMENT—Continued 

Registration review case name and 
No. Docket ID No. Chemical review manager and contact information 

Ammonia & Ammonium Sulfate 
Case No(s): 7440 & 5073.

EPA–HQ–OPP–2012–0684 Stephen Savage, savage.stephen@epa.gov (703) 347–0345. 

Butralin Case 2075 ........................... EPA–HQ–OPP–2011–0720 Brittany Pruitt, Pruitt.brittany@epa.gov (703) 347–0289. 
Cypermethrin Case 2130 ................. EPA–HQ–OPP–2012–0167 Susan Bartow, bartow.susan@epa.gov (703) 603–0065. 
Glyphosate Case 0178 ..................... EPA–HQ–OPP–2009–0361 glyphosateRegReview@epa.gov (703) 347–0292. 
Naphthenate Salts Case 3099 ......... EPA–HQ–OPP–2010–0455 Rachel Ricciardi, ricciardi.rachel@epa.gov (703) 347–0465. 
Prometon Case 2545 ....................... EPA–HQ–OPP–2015–0290 Brittany Pruitt, pruitt.brittany@epa.gov (703) 347–0289. 
Pymetrozine Case 7611 ................... EPA–HQ–OPP–2013–0368 Marianne Mannix, mannix.marianne@epa.gov (703) 347–0275. 
Pyrithiobac-soduim Case 7239 ........ EPA–HQ–OPP–2011–0661 Linsey Walsh, walsh.linsey@epa.gov (703) 347–8030. 

Pursuant to 40 CFR 155.53(c), EPA is 
providing an opportunity, through this 
notice of availability, for interested 
parties to provide comments and input 
concerning the Agency’s draft human 
health and/or ecological risk 
assessments for the pesticides listed in 
the Table in Unit IV. For the pyrethroid 
cypermethrin (cypermethrin, zeta- 
cypermethrin, and alpha-cypermethrin), 
the ecological assessment for all of the 
pyrethroids was previously published 
for comment in the Federal Register in 
November 29, 2016 (81 FR 85952; FRL– 
9953–53); EPA is now publishing the 
single chemical human health risk 
assessment for cypermethrin. The 
Agency will consider all comments 
received during the public comment 
period and make changes, as 
appropriate, to a draft human health 
and/or ecological risk assessment. EPA 
may then issue a revised risk 
assessment, explain any changes to the 
draft risk assessment, and respond to 
comments. 

Information submission requirements. 
Anyone may submit data or information 
in response to this document. To be 
considered during a pesticide’s 
registration review, the submitted data 
or information must meet the following 
requirements: 

• To ensure that EPA will consider 
data or information submitted, 
interested persons must submit the data 
or information during the comment 
period. The Agency may, at its 
discretion, consider data or information 
submitted at a later date. 

• The data or information submitted 
must be presented in a legible and 
useable form. For example, an English 
translation must accompany any 
material that is not in English and a 
written transcript must accompany any 
information submitted as an 
audiographic or videographic record. 
Written material may be submitted in 
paper or electronic form. 

• Submitters must clearly identify the 
source of any submitted data or 
information. 

• Submitters may request the Agency 
to reconsider data or information that 
the Agency rejected in a previous 
review. However, submitters must 
explain why they believe the Agency 
should reconsider the data or 
information in the pesticide’s 
registration review. 

As provided in 40 CFR 155.58, the 
registration review docket for each 
pesticide case will remain publicly 
accessible through the duration of the 
registration review process; that is, until 
all actions required in the final decision 
on the registration review case have 
been completed. 

Authority: 7 U.S.C. 136 et seq. 

Dated: January 26, 2018. 
Yu-Ting Guilaran, 
Director, Pesticide Re-Evaluation Division, 
Office of Pesticide Programs. 
[FR Doc. 2018–03986 Filed 2–26–18; 8:45 am] 

BILLING CODE 6560–50–P 

ENVIRONMENTAL PROTECTION 
AGENCY 

[EPA–HQ–OAR–2017–0759; FRL–9974–78– 
OAR] 

Proposed Information Collection 
Request; Comment Request; 
Certification and Compliance 
Requirements for Medium- and Heavy- 
Duty Engines and Vehicles 
(Greenhouse Gases and Fuel 
Economy) 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Notice. 

SUMMARY: The Environmental Protection 
Agency is planning to submit an 
information collection request (ICR), 
‘‘Certification and Compliance 
Requirements for Medium- and Heavy- 
Duty Engines and Vehicles (Greenhouse 
Gases and Fuel Economy),’’ (EPA ICR 
Number 2394.06, OMB Control Number 
2060–0048) to the Office of Management 
and Budget (OMB) for review and 
approval in accordance with the 

Paperwork Reduction Act (44 U.S.C. 
3501 et seq.). Before doing so, EPA is 
soliciting public comments on specific 
aspects of the proposed information 
collection as described below. This is a 
proposed extension of the ICR, which is 
currently approved through April 30, 
2018. An Agency may not conduct or 
sponsor and a person is not required to 
respond to a collection of information 
unless it displays a currently valid OMB 
control number. 
DATES: Comments must be submitted on 
or before April 30, 2018. 
ADDRESSES: Submit your comments, 
referencing the Docket ID No. EPA–HQ– 
OAR–2017–0759, online using 
www.regulations.gov (our preferred 
method), by email to a-and-r-Docket@
epa.gov or by mail to: EPA Docket 
Center, Environmental Protection 
Agency, Mail Code 28221T, 1200 
Pennsylvania Ave. NW, Washington, DC 
20460. 

EPA’s policy is that all comments 
received will be included in the public 
docket without change including any 
personal information provided, unless 
the comment includes profanity, threats, 
information claimed to be Confidential 
Business Information (CBI) or other 
information whose disclosure is 
restricted by statute. 
FOR FURTHER INFORMATION CONTACT: Mr. 
Fakhri Hamady, US Environmental 
Protection Agency, 2000 Traverwood 
Drive, Ann Arbor, MI 48105; telephone 
number: 734–214–4330; and/or Ms. 
Nydia Y. Reyes-Morales, US 
Environmental Protection Agency, 1200 
Pennsylvania Avenue NW, Mail Code 
6405A, Washington, DC 20460; 
telephone number: 202–343–9264; 
email address: reyes-morales.nydia@
epa.gov. 
SUPPLEMENTARY INFORMATION: 
Supporting documents which explain in 
detail the information that the EPA will 
be collecting are available in the public 
docket for this ICR. The docket can be 
viewed online at www.regulations.gov 
or in person at the EPA Docket Center, 
EPA West, Room 3334, 1301 
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OFFICE OF
CHEMICAL SAFETY AND

POLLUTION PREVENTION

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON D.C., 20460

DP Barcode: 448022

November 21, 2018
MEMORANDUM

SUBJECT: Response to Public Comments on the Preliminary Ecological Risk Assessment for 
Glyphosate

FROM: Amy Blankinship, Risk Assessment Process Leader
Environmental Risk Branch IV
Rochelle F.H. Bohaty, Ph.D., Senior Fate Scientist
Environmental Risk Branch III
Environmental Fate and Effects Division (7507P)

THRU: Dana Spatz, Branch Chief
Environmental Risk Branch III
Environmental Fate and Effects Division (7507P)

PEER Rosanna Louie-Juzwiak, Risk Assessment Process Leader
REVIEW: Environmental Risk Branch III

Environmental Fate and Effects Division (7507P)

TO: Khue Nguyen, Chemical Review Manager
Ricardo Jones, Team Leader
Dana Friedman, Acting Branch Chief
Risk Management and Implementation Branch I
Pesticide Re-evaluation Division (7508P)

The Environmental Fate and Effects Division (EFED) has completed its review of public comments 
received on the Preliminary Ecological Risk Assessment (PRA; USEPA 20151) for the herbicide, glyphosate
and its salts (PC Code 417300, 103601, 103604, 103607, 103608, 103613, 103605) developed in support 
of Registration Review. The glyphosate PRA was published in the docket on February 28, 2018 (Docket 
Number:  EPA-HQ-OPP-2009-0361). Comments on the PRA were received by many different 
stakeholders including: the U.S. Department of Agriculture, the Joint Glyphosate Task Force (JGTF), Non-
governmental Organizations (e.g., Pesticide Action Network, Beyond Pesticides, Pollinator Stewardship 
Council, Center for Food Safety, GMO Free USA, Natural Resources Defense Council, Center for 
Biological Diversity, Napa County Green Party, Colorado State Beekeepers Association), other industry 
groups (e.g., CropLife America, National Agricultural Aviation Association (NAAA)), and private citizens. 
The comments were considered in the context of potential impacts on the risk conclusions presented in 
the ecological risk assessment. Many of the submitted public comments discussed similar topics 

1 USEPA 2015.  Registration Review:  Preliminary Ecological Risk Assessment for Glyphosate and Its Salts.  DP 
Barcode 417701. 

AMY 
BLANKINSHIP

Digitally signed by 
AMY BLANKINSHIP 
Date: 2018.11.21 
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Digitally signed by 
ROCHELLE BOHATY 
Date: 2018.11.21 
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Date: 2018.11.21 
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regarding the PRA, and as such, the summary of the comments received and EFED’s responses are 
grouped by topic.   
 
1. Use and Usage Information 
 
Comment:  Comments were received from the JGTF on the uses and use rate in the use tables in the PRA 
(Tables 4 and 5). In some cases, the comments indicated that the typical rates are lower than reported 
in the use tables. The commenter also indicated there are errors in the tables. Commenters such as the 
USDA also offered additional use information on the benefits of glyphosate for control of invasive weeds 
in non-cropped areas, aquatic uses, and pastures and submitted additional information to characterize 
the use sites where higher RQs were calculated (non-food tree crops, aquatic areas, pasture and natural 
lands, and non-crop sites). 
 
EFED Response:  EFED appreciates additional information and clarification on the use summary 
information, as well as additional information on typical use rates. EFED uses the registered maximum 
labeled rate when calculating risk quotients (RQs), and considers additional information when 
characterizing potential risk. In the PRA, EFED included additional analyses to characterize the LOC 
exceedances, based on available information on typical rates (e.g., chronic RQs based on exposure at 
the typical rate of 3.75 lb a.e./A for mammals are just below the LOC), as well as considering the effects 
observed in toxicity studies.  
 
2. Evaluating Technical Grade Active Ingredient (TGAI) vs. Glyphosate Formulations and Surfactants 
 
Comment: Commenters such as Center for Food Safety, Beyond Pesticides, and Food & Water Watch 
indicated that the agency needs to consider toxicity and exposure from multiple exposure routes for 
glyphosate formulations as well as TGAI. Additionally, several commenters noted that while EPA 
evaluated the surfactant, polyoxyethylene tallow amine (POEA), EPA did not appear to consider POEA 
exposure in aquatic environments or only evaluated its exposure via spray drift. Information contained 
in the public comments on the fate of POEA indicated that it may degrade in the environment rather 
quickly, whereas other commenters cited data that indicated it may persist longer. Other commenters 
disagreed with the position that EPA only evaluated POEA when there are additional surfactants that 
may also pose a potential risk.  
 
EFED Response:  The conduct of the glyphosate ecological risk assessment uses the current approach as 
described in the Overview of the Ecological Risk Assessment Process (EPA, 2004), evaluating the 
pesticide (i.e., glyphosate) based on available environmental fate and ecotoxicity data, relative to the 
registered uses. Inert ingredients are assessed separately when proposed for use as part of a pesticide 
formulation, and additional product labeling may be needed (i.e., additional Environmental Hazard 
statements based on toxicity). As part of reregistration for glyphosate, products labeled for direct 
aquatic uses that contain inert ingredients with known toxicity to fish needed to include this statement 
on their labels. In the PRA, EFED did conduct several analyses based on exposure that can occur from 
labeled uses, and available toxicity data (glyphosate-only or formulation) in order to assess potential 
exposure and risk from glyphosate-containing products, including the POEA surfactant (known to be 
toxic to fish). The exposure analysis for both TGAI and glyphosate formulations is consistent with EFED’s 
standard practices and guidance for exposure modeling. As discussed in the PRA, exposure to aquatic 
non-target organisms was evaluated from: 
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 Glyphosate TGAI (spray drift, spray drift plus runoff, direct application to water) 
 Glyphosate formulations (spray drift, direct application to water); and 
 Surfactant only (POEA) (spray drift) 

 
Evaluation of potential risk to terrestrial non-target organisms was assessed by estimating exposure 
from: 
 

 Glyphosate TGAI (spray drift, direct contact) 
 Glyphosate formulations (spray drift, direct contact) 

 
With regard to modeled exposure, evaluating potential POEA exposure (either as POEA-only or as part 
of a glyphosate formulation) via spray drift from an application to a terrestrial use site is consistent with 
EFED exposure modeling approaches. EFED notes there are uncertainties in evaluating POEA exposure in 
aquatic environments via runoff given that 1) POEA is a mixture of compounds that differ in the number 
of the ethoxy units, and 2) limited fate data to show how the respective components in a glyphosate 
formulation (including POEA), would degrade in the environment and/or be transported in run-off. EFED 
focused on the evaluation of POEA in aquatic habitats because it poses greater toxicity to aquatic 
animals than glyphosate. Additionally, while limited toxicity data are available for other surfactants, 
such as those that may be used in glyphosate formulations, the amount of toxicity information available 
for evaluation was greater for POEA.  
 
            
3. Spray Drift Analysis 
 
Comment: There were several comments from the JGTF and the NAAA regarding the spray drift analysis 
conducted in the PRA, particularly concerning the spray drift model, AgDrift, the inputs used in the 
model (e.g., drift fraction, application rates, droplet sizes), exposure assumptions, and the uses modeled 
(e.g., the non-agricultural uses at 8 lb a.e/A).  
 
EFED Response: AgDrift is the currently approved model for evaluating potential spray drift from a 
pesticide application. The agency appreciates the additional information on application practices (both 
ground and aerial) and continues to work with industry to update and improve modeling methods to 
better reflect these practices. It is noted, however, that modeling is also based on maximum application 
rates as listed on the glyphosate labels or as listed in the JGTF’s use summary matrix, and in the absence 
of specific use directions and application requirements across all product labels, default assumptions 
(based on empirical data) are used. EFED agrees that, overall, exposure from drift will be lower when 
using lower application rates and larger droplet sizes. Additionally, the risk assessment provided outputs 
for risks associated with ground and aerial applications, which will allow risk managers to understand 
the range of risks associated with different application methods. 
 
4. Monitoring Data  
 
Comment: Several commenters, such as Beyond Pesticides and Friends of the Earth, indicated that 
glyphosate has been detected in aquatic systems, and cite a publication by the U.S. Geological Survey 
(https://toxics.usgs.gov/highlights/glyphosate_wastewater.html). 
  
EFED Response: EFED appreciates the notification of these monitoring data. EFED agrees that quality 
monitoring data can be a useful line of evidence. However, since these are ambient monitoring data and 
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not targeted, either spatially or temporally, to glyphosate use, the extent to which the monitoring 
detections directly correlate to certain glyphosate applications is uncertain. Thus, use of monitoring 
results for any risk calculations, in this case, is limited. Even with these uncertainties, the occurrence of 
glyphosate in some waterbodies is consistent with our analysis completed in the 2015 PRA (refer to 
Section 3.4 for discussion on surface water monitoring data), and these data sources referenced in the 
public comments shows that glyphosate can reach and is detected in aquatic systems. 
 
Comment: The JGTF points out that the maximum concentration of glyphosate observed for an overland 
flow site does not represent concentration in surface water.  
  
EFED Response:  The reported concentration was not used to quantify risk, as was clearly noted in the 
assessment; however, these higher concentrations can be relevant to exposure characterization for 
some organisms.  
 
5. Glyphosate Fate Parameters and Aquatic and Terrestrial Exposure Modeling 
 
Comment: The JGTF noted that use of the aquatic model GENEEC is outdated and that Pesticide in 
Water (PWC) model would produce lower estimated environmental concentrations (EECs).  
 
EFED Response: EFED acknowledges that the Tier I screening model GENEEC has been replaced with 
PWC. While lower EECs may be achieved with PWC versus GENEEC, risk conclusions would remain the 
same given that there were no LOC exceedances for fish or aquatic invertebrates based on prior aquatic 
modeling using GENEEC; therefore, updated, refined modeling was not warranted.   
 
Comment: Various editorial comments were received from the JGTF regarding the environmental fate 
parameters reported in the risk assessment.  
 
EFED Response: EFED appreciates the identification of the noted typographical errors, reporting 
inconsistencies in reference temperatures and pH; however, given that tier 1 exposure modeling was 
used in the PRA, these factors would not change the risk assessment conclusions. As appropriate, 
corrections to any input parameters will be incorporated in any future risk assessment. 
 
Comment: In the terrestrial exposure modeling for birds and mammals, the default foliar dissipation 
half-life input is 35-days. The JGTF suggested using an alternative foliar dissipation half-life of 2.8 days 
on grasses, based on 22 residue trials (as cited in the European Food Safety Authority’s (EFSA) peer 
review of glyphosate (EFSA Journal (2015) 13(11):4302).  Additionally, the JGTF noted that the use of the 
Kenaga residue values are considered worst-case and additional residue data for glyphosate should be 
considered (EFSA Guidance Document on Risk assessment for Birds and Mammals, 2009).  
 
EFED Response: The Kenaga residue values used in the T-REX model are the standard residue values 
used in calculating risk quotients. To further characterize potential exposures from a shorter foliar 
dissipation half-life, in the PRA, a foliar dissipation half-life of 12 days was used as the model input and 
was based on residue data for alfalfa and forest foliage (page 33 of the PRA). Since both the acute and 
chronic RQs are based on the peak EEC, the influence of the foliar dissipation rate depends on the 
number of applications and the timing between multiple applications. In cases where there is more than 
one application (i.e., 2 applications at 1.55 lb a.e./A for the Roundup Ready crops), the use of an 
alternative rate may influence the eventual peak EEC, and could lower that resulting RQ value. However, 
it is noted that for a single maximum application rate of 8 lb a.e./A, the EECs are still greater than the 
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lowest toxicity value for both birds and mammals (RQ>LOC), as the dissipation rate does not influence 
the peak EEC. Additionally, the PRA noted that for a single application at 3.75 lb a.e./A, the estimated 
exposure concentrations (up to 900 mg a.e/kg-diet) would be greater than NOAEC value from the 
bobwhite quail reproduction study (830 mg a.e/kg-diet; page 86 of the PRA), and would also be greater 
than the non-definitive NOAEC observed in the mallard duck reproduction study (<501 mg a.e./kg-diet).   
 
Comment:  The JGTF noted that glyphosate residues in nectar and pollen from the crop, Phacelia, are 
approximately 10 times lower than the default exposure concentrations in the Tier 1 assessment for 
honey bees. 
 
EFED Response: EFED appreciates the information regarding glyphosate residue data in nectar and 
pollen and will consider using this additional residue data if it is appropriate in any future assessment of 
risk to bees.   
 
Comment: Some commenters remarked about the persistence of glyphosate in soil, and the potential 
for glyphosate to reach groundwater sources. 
 
EFED Response: The glyphosate salts dissociate rapidly to form glyphosate acid and the counter ion. 
Because glyphosate acid will be a zwitterion (presence of both negative (anionic) and positive (cationic) 
electrostatic charges) in the environment, it is expected to speciate into dissociated species of 
glyphosate acid as well as glyphosate-metal complexes in soil, sediment, and aquatic environments. The 
available laboratory data indicate that both glyphosate and its primary metabolite, AMPA, sorb strongly 
to soil, which can be attributed to processes including pesticide binding to the organic matter fraction of 
the soil, as well as the propensity for glyphosate and AMPA to form metal-ligand complexes on surfaces 
of iron and aluminum oxides. The aquatic modeling considered accounting for sorption on both mineral 
and organic constituents in soils and sediments. Based on measured Koc values, glyphosate is classified 
as slightly mobile to hardly mobile according to the FAO classification scheme and would not be 
expected to leach to groundwater or to move to surface water at high levels through dissolved runoff. 
However, glyphosate does have the potential to contaminate surface water from spray drift or transport 
of residues adsorbed to soil particles suspended in runoff. It is expected to be persistent in anaerobic 
sediments. 
 
Overall, the monitoring data indicate that neither glyphosate nor AMPA are typically detected in 
groundwater sources. Although the PWC modeling indicate no glyphosate breakthrough in groundwater 
during a 100-year simulation, groundwater monitoring data showed one site with a very high peak (285 

 , which is a subsurface drain and not 
representative of groundwater source drinking water. 
groundwater is from a site in Iowa (Coupe et al., 2011). These represent highly vulnerable groundwater 
wells. The median detection frequency of glyphosate was <0.1%. These data indicate that glyphosate or 
AMPA are not typically detected in groundwater. 
 
 
6. Ecological Effects Toxicity Data 
 
Comment: Several commenters, such as Moms Across America and GMO Free USA, provided extensive 
citations to journals relating to glyphosate, including links to general webpage articles that are not 
specific to glyphosate (or pesticides), and potential impacts to wildlife. Some of these citations in the 
open literature include possible toxicity data (including effects beyond survival, growth, and 
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reproduction) for several different aquatic (e.g., fish, amphibians, aquatic invertebrates) and terrestrial 
taxa.  
   
EFED Response: Based on a screen of the citations (as relevant to the ecological risk assessment), 
information generally supports the conclusions drawn in the assessment. Generally, the available 
toxicity data (both registrant-submitted and in the open literature) that were evaluated in the 2015 PRA 
indicated that glyphosate poses low toxicity to aquatic animals, although some formulations that can 
contain POEA may pose greater relative (acute) toxicity to sensitive species. Similarly, for terrestrial 
habitats, glyphosate has the potential to impact sensitive plants (as expected for an herbicide); while 
glyphosate may not pose direct toxicity to terrestrial animals, there is the potential for indirect effects 
due to habitat loss. 
 

a. Aquatic Toxicity 
  
Comment:  The JGTF noted that the chronic toxicity value for the estuarine/marine invertebrates, which 
was calculated using an acute-to-chronic ratio, was calculated incorrectly and should be approximately 
2X lower than what was used in the PRA. 
 
EFED Response: EFED confirmed the endpoint and acknowledges that the endpoint was incorrectly 
reported in Tables 30 and 35 (i.e., 13.7 mg a.e/L) in the PRA. However, the endpoint was correctly 
calculated as presented in Table 18 in the PRA (6.11 mg a.e./L). This endpoint is based on the acute 
amphipod toxicity data (35.5 mg a.e/L) and not the acute oyster endpoint (40 mg a.e./L) due to the 
inclusion of development in the acute oyster endpoint. The risk quotients presented in Tables 30 and 35 
are based on the 6.11 mg a.e/L endpoint and not the incorrect 13.7 mg a.e/L and are below levels of 
concern.  
  

b. Terrestrial Toxicity 
 
Comment:  The JGTF questioned the use of the vegetative vigor terrestrial plant toxicity endpoint for 
dicots (EC25 of 0.074 lb a.e./A for cucumber; MRID 44320636), and asserted that a quantitatively 
determined endpoint, such as weight or height, rather than a qualitative endpoint such as phytotoxicity, 
be used for risk characterization.   
 
EFED Response: EFED notes that based on the Data Evaluation Record (DER) for MRID 44320636, the 
EC25 for cucumber is reported to be based on phytotoxicity. Toxicity values on endpoints such as growth 
from other submitted terrestrial plant toxicity data as well as studies in the open literature are similar to 
the cucumber endpoint. As such, the reported next most sensitive vegetative vigor endpoint is for radish 
(Rhaphamus sativus) with an endpoint value of 0.09 lb a.e./A, which is based on dry weight (MRID 
44125715/45045101). The commenter stated that multiple species had the same NOEL value as the 
cucumber, which EFED confirms is correct. In the study that tested the cucumber, the next most 
sensitive dicot is for soybean with an EC25 value of 0.126 lb a.e./A, based on dry weight. The use of the 
0.09 or 0.126 lb a.e./A endpoint value would still indicate potential effects to terrestrial plants based on 
the exposure estimates (see Table 48 in the PRA). Furthermore, available incident data indicate that 
glyphosate has the potential to adversely affect terrestrial plants. 
 
Comment: The JGTF disagreed with the use of the chronic avian toxicity endpoint reported in the 
chronic avian toxicity study with mallard ducks (growth endpoint; MRID 48876602). The commenter 
stated that the study authors concluded no effects on growth in the study, whereas EPA’s re-evaluation 
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indicated that a NOAEC could not be established due to effects on growth at the lowest test 
concentration (i.e., male body weight gain and offspring weight).  
 
EFED Response: While EFED has considered the comment, EFED continues to support the use of the 
non-definitive endpoint as the most sensitive chronic avian endpoint. EFED does note that the PRA 
discussed species differences among the different chronic avian toxicity studies, as well as indicating 
that there is evidence to suggest that glyphosate does not appear to impact reproductive parameters.  
 
Comment: The JGTF noted that the acute mammalian endpoint used in the assessment was from a study 
conducted with a glyphosate formulation (MRID 43728003). They indicated that risk characterization is 
typically conducted using a study conducted with technical material. 
 
EFED Response:  Evaluation of acute mammalian toxicity data used in the assessment is consistent with 
what is described in the OPP’s Overview Document2 in that formulated product effects data can be 
evaluated and included in the risk assessment when available and appropriate. If there is 
formulation data that suggests greater toxicity than toxicity data using only technical material, then it 
can be used to evaluate potential risk to terrestrial animals.  This is because terrestrial animals (i.e., birds 
and mammals) may consume treated dietary items (e.g., grasses, seeds) shortly after application which 
may contain the technical material as well as the components of the formulation. As discussed in the 
assessment, available data shows that glyphosate alone poses low acute toxicity to mammals; however, 
there are formulation toxicity data showing that some formulations may pose greater toxicity (acute 

. Based on TGAI toxicity data, there is the low potential for risk of sublethal effects, with the 
exception of small/medium mammals (short grass) for uses at the combined max annual rate (chronic 

. 
 
 
7. Monarchs and other Pollinators 
 
Comment:  Several commenters (including the Pollinator Stewardship Council and Colorado State 
Beekeepers Association) discussed potential direct effects to honey bees and their health, particularly as 
it related to sublethal effects on honey bee navigation and appetite and cited various open literature 
references about honey bee health.   
 
EFED Response:  EFED appreciates this additional information concerning honey bee toxicity data.  With 
regard to sublethal effects such as navigation or appetite, there is uncertainty regarding the relationship 
of effects to EPA’s assessment endpoints (i.e., impaired survival; growth; development).  Additionally, 
the study that tested for colony-level effects (Thompson et al, 2014) did not show that glyphosate 
adversely affected adult or developing young (brood). 
 
Comment: Several comments were also received (from Natural Resources Defense Council, private 
citizens, and others) regarding potential indirect effects to honey bees and other pollinators (e.g., 
Monarch butterflies) due to loss of forage and/or other habitat resources. Other comments also stated 

                         
2 USEPA 2004.  Overview of the Ecological Risk Assessment Process in the Office of Pesticide Programs, U.S. 
Environmental Protection Agency.  Endangered and Threatened Species Effects Determinations. [Office of 
Chemical Safety and Pollution Prevention formerly the Office of Prevention, Pesticides and Toxic Substances. Office 
of Pesticide Programs, Washington D.C.  January 23, 2004.  https://www.epa.gov/sites/production/files/2014-
11/documents/ecorisk-overview.pdf  
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that glyphosate is not directly toxic to monarch butterflies, and that general consideration to overall 
breeding habitat loss and effects of climate on the availability of habitat at important breeding points of 
their complex life cycle and migration routes have been identified as substantial drivers for monarch 
butterfly populations. 
 
EFED Response: The PRA did indicate potential effects to terrestrial plants, which could lead to potential 
indirect effects to other organisms that rely on terrestrial plants for food or habitat. Based on available 
open literature data for common milkweed, important for monarch butterfly breeding habitat, the 
reported effective dose and inhibition concentrations are similar to the most sensitive vegetative vigor 
terrestrial plant toxicity tests (for cucumber); therefore, the predicted extent of risk to sensitive 
terrestrial plants in the PRA are likely representative for potential adverse effects to common milkweed. 
 
Comment: The JGTF indicated in their comments, that while there were no laboratory studies with 
honey bee larvae, there are additional laboratory studies with adult honey bees and bumble bees, 
specifically a chronic toxicity test with adult honey bees and an acute toxicity test with bumble bees 
(Bombus terrestris) and solitary bees (Osmia bicornis). The JGTF later submitted these studies to the 
agency (MRIDs 50603801, 50603802, 50603803, 50603805).  
 
EFED Response:  EFED has received the new pollinator studies and acknowledges that these additional 
data would be helpful when evaluating potential risks to honey bees and other non-Apis bees.  EPA will 
review these studies in a future assessment to evaluate potential effects to pollinators.  
 
 
8. Soil Microbial Communities  
 
Comment: Several commenters (including Napa County Green Party, GMOScience, and Pesticide Action 
Network) indicated that glyphosate may potentially harm soil microbes given they share the same 
pathway as plants that is targeted by glyphosate.   
 
EFED Response:  Information provided by some of the public comments suggested potential effects to 
soil microbial communities (e.g., fungi, microbes), whereas other reported information suggested that 
adverse impacts to soil organisms is anticipated to be low. Potential effects to soil microbes/ 
communities is not currently assessed in EFED’s ecological risk assessments. 
 
9.  Typographical Errors or Clarifications in the PRA 
 
Comment:  The Joint Glyphosate Task Force (JGTF) noted several apparent typographical errors (i.e., 
MRID reference numbers) or clarifications in the PRA including label use information, ecological toxicity 
studies, and fate studies. 
 
EFED Response:  EFED appreciates the JGTF noting these potential discrepancies, for which EFED has 
made note of for future risk assessments.  
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used baghouse filters; and (4) the 
NHDES has mischaracterized its 
authority under New Hampshire’s RSA 
125C:13 and CAA § 129(e) and that 
NHDES can deny, suspend, or revoke 
the permit, or order measures beyond 
existing emission limitations to protect 
public health. 

On October 30, 2019, the 
Administrator issued an Order denying 
the petition. The Order explains the 
EPA’s basis for denying the petition. 

Pursuant to sections 307(b) and 
505(b)(2) of the CAA, a petition for 
judicial review of those parts of the 
Order that deny issues in the petition 
may be filed in the United States Court 
of Appeals for the appropriate circuit by 
April 3, 2020, 60 days from the date this 
notice is published in the Federal 
Register. 

Dated: January 21, 2020. 
Dennis Deziel, 
Regional Administrator, EPA Region 1. 
[FR Doc. 2020–02010 Filed 1–31–20; 8:45 am] 

BILLING CODE 6560–50–P 

ENVIRONMENTAL PROTECTION 
AGENCY 

[EPA–HQ–OPP–2017–0751; FRL–10004–39] 

Pesticide Registration Review; Interim 
Decision for Glyphosate; Notice of 
Availability 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Notice. 

SUMMARY: This notice announces the 
availability of EPA’s interim registration 
review decision for glyphosate. 
Registration review is EPA’s periodic 
review of pesticide registrations to 
ensure that each pesticide continues to 
satisfy the statutory standard for 
registration, that is, that the pesticide 
can perform its intended function 
without unreasonable adverse effects on 
human health or the environment. 
Through this program, EPA is ensuring 
that each pesticide’s registration is 
based on current scientific and other 
knowledge, including its effects on 
human health and the environment. 

FOR FURTHER INFORMATION CONTACT: For 
pesticide specific information: Contact 
the glyphosate registration review email 
address and phone number identified in 
Unit IV. 

For general information on the 
registration review program, contact: 
Melanie Biscoe, Pesticide Re-Evaluation 
Division (7508P), Office of Pesticide 
Programs, Environmental Protection 
Agency, 1200 Pennsylvania Ave. NW, 
Washington, DC 20460–0001; telephone 
number: (703) 305–7106; email address: 
biscoe.melanie@epa.gov. 
SUPPLEMENTARY INFORMATION: 

I. General Information 

A. Does this action apply to me? 

This action is directed to the public 
in general and may be of interest to a 
wide range of stakeholders including 
environmental, human health, farm 
worker, and agricultural advocates; the 
chemical industry; pesticide users; and 
members of the public interested in the 
sale, distribution, or use of pesticides. 
Since others also may be interested, the 
Agency has not attempted to describe all 
the specific entities that may be affected 
by this action. If you have any questions 
regarding the applicability of this action 
to a particular entity, contact the 
glyphosate registration review email 
address and phone number identified in 
the Table in Unit IV. 

B. How can I access the docket? 

The docket for this action, identified 
by docket identification (ID) number 
EPA–HQ–OPP–2017–0751, is available 
at http://www.regulations.gov or at the 
Office of Pesticide Programs Regulatory 
Public Docket (OPP Docket) in the 
Environmental Protection Agency 
Docket Center (EPA/DC), West William 
Jefferson Clinton Bldg., Rm. 3334, 1301 
Constitution Ave. NW, Washington, DC 
20460–0001. The Public Reading Room 
is open from 8:30 a.m. to 4:30 p.m., 
Monday through Friday, excluding legal 
holidays. The telephone number for the 
Public Reading Room is (202) 566–1744, 
and the telephone number for the OPP 
Docket is (703) 305–5805. Please review 
the visitor instructions and additional 

information about the docket available 
at http://www.epa.gov/dockets. 

II. Background 

Registration review is EPA’s periodic 
review of pesticide registrations to 
ensure that each pesticide continues to 
satisfy the statutory standard for 
registration, that is, the pesticide can 
perform its intended function without 
unreasonable adverse effects on human 
health or the environment. As part of 
the registration review process, the 
Agency has completed interim decisions 
for glyphosate. Through this program, 
EPA is ensuring that glyphosate’s 
registration is based on current 
scientific and other knowledge, 
including its effects on human health 
and the environment. 

III. Authority 

EPA is conducting its registration 
review of glyphosate pursuant to section 
3(g) of the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA) 
and the Procedural Regulations for 
Registration Review at 40 CFR part 155, 
subpart C. Section 3(g) of FIFRA 
provides, among other things, that the 
registrations of pesticides are to be 
reviewed every 15 years. Under FIFRA, 
a pesticide product may be registered or 
remain registered only if it meets the 
statutory standard for registration given 
in FIFRA section 3(c)(5) (7 U.S.C. 
136a(c)(5)). When used in accordance 
with widespread and commonly 
recognized practice, the pesticide 
product must perform its intended 
function without unreasonable adverse 
effects on the environment; that is, 
without any unreasonable risk to man or 
the environment, or a human dietary 
risk from residues that result from the 
use of a pesticide in or on food. 

IV. What action is the Agency taking? 

Pursuant to 40 CFR 155.58, this notice 
announces the availability of EPA’s 
interim registration review decision for 
glyphosate. The interim registration 
review decision is supported by 
rationales included in the docket 
identified in Unit I.B. 

TABLE—REGISTRATION REVIEW INTERIM DECISIONS BEING ISSUED 

Registration review case name and No. Docket ID No. Contact information 

Glyphosate Case Number 0178 ........................ EPA–HQ–OPP–2009–0361 ................... glyphosateregreview@epa.gov, 703–347–0292. 

The proposed interim registration 
review decision for glyphosate was 
posted to the docket and the public was 
invited to submit any comments or new 

information. EPA addressed the 
comments or information received 
during the 120-day comment period for 
the proposed interim decisions in the 

discussion for glyphosate. Comments 
from the 120-day comment period that 
were received may or may not have 
affected the Agency’s interim decision. 
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Pursuant to 40 CFR 155.58(c), the 
registration review case docket for 
glyphosate will remain open until all 
actions required in the interim decision 
have been completed. 

Background on the registration review 
program is provided at: http://
www.epa.gov/pesticide-reevaluation. 

Authority: 7 U.S.C. 136 et seq. 

Dated: January 27, 2020. 
Mary Reaves, 
Acting Director, Pesticide Re-Evaluation 
Division, Office of Pesticide Programs. 
[FR Doc. 2020–01935 Filed 1–31–20; 8:45 am] 

BILLING CODE 6560–50–P 

ENVIRONMENTAL PROTECTION 
AGENCY 

[FRL–10004–78–ORD] 

Ambient Air Monitoring Reference and 
Equivalent Methods; Designation of 
One New Reference Method 

AGENCY: Environmental Protection 
Agency. 
ACTION: Notice of the designation of a 
new reference method for monitoring 
ambient air quality. 

SUMMARY: Notice is hereby given that 
the Environmental Protection Agency 
(EPA) has designated one new reference 
method for measuring concentrations of 
sulfur dioxide (SO2) in ambient air. 
FOR FURTHER INFORMATION CONTACT: 
Robert Vanderpool, Air Methods and 
Characterization Division (MD–D205– 
03), Center for Environmental 
Measurements and Modeling, U.S. EPA, 
Research Triangle Park, North Carolina 
27711. Phone: 919–541–7877. Email: 
vanderpool.robert@epa.gov. 
SUPPLEMENTARY INFORMATION: In 
accordance with regulations at 40 CFR 
part 53, the EPA evaluates various 
methods for monitoring the 
concentrations of those ambient air 
pollutants for which EPA has 
established National Ambient Air 
Quality Standards (NAAQS) as set forth 
in 40 CFR part 50. Monitoring methods 
that are determined to meet specific 
requirements for adequacy are 
designated by the EPA as either 
reference or equivalent methods (as 
applicable), thereby permitting their use 
under 40 CFR part 58 by States and 

other agencies for determining 
compliance with the NAAQS. A list of 
all reference or equivalent methods that 
have been previously designated by EPA 
may be found at http://www.epa.gov/ 
ttn/amtic/criteria.html. 

The EPA hereby announces the 
designation of one new reference 
method for measuring concentrations of 
SO2 in ambient air. This designation is 
made under the provisions of 40 CFR 
part 53, as amended on October 26, 
2015 (80 FR 65291–65468). 

The new reference method for SO2 is 
an automated method (analyzer) 
utilizing the measurement principle 
based on ultraviolet fluorescence. This 
newly designated reference method is 
identified as follows: 

RFSA–1219–255, ‘‘Focused Photonics 
Inc. AQMS–500 SO2 Analyzer’’ 
Ultraviolet Fluorescence (UVF) analyzer 
operated in the range of 0–0.5 ppm, 
with 5 mm, 47 mm diameter Teflon® 
(PTFE) filter installed, operated at 
temperatures between 20 °C and 30 °C, 
at nominal input line voltage of 220 ± 
10% VAC and frequency of 50 Hz, at a 
nominal sampling flow rate of 800 ± 80 
cc/min, and operated according to the 
FPI AQMS–500 User Manual. 

This application for a reference 
method determination for this SO2 
method was received by the Office of 
Research and Development on October 
31, 2019. This analyzer is commercially 
available from the applicant, Focused 
Photonics Inc. (FPI), 760 Bin‘an Road, 
Binjiang District, Hangzhou, Zhejiang, 
China. 

A representative test analyzer was 
tested in accordance with the applicable 
test procedures specified in 40 CFR part 
53, as amended on October 26, 2015. 
After reviewing the results of those tests 
and other information submitted by the 
applicant, EPA has determined, in 
accordance with part 53, that this 
method should be designated as a 
reference method. 

As a designated reference method, 
this method is acceptable for use by 
states and other air monitoring agencies 
under the requirements of 40 CFR part 
58, Ambient Air Quality Surveillance. 
For such purposes, this method must be 
used in strict accordance with the 
operation or instruction manual 
associated with the method and subject 
to any specifications and limitations 

(e.g., configuration or operational 
settings) specified in the designated 
method description (see the 
identification of the method above). 

Use of the method also should be in 
general accordance with the guidance 
and recommendations of applicable 
sections of the ‘‘Quality Assurance 
Handbook for Air Pollution 
Measurement Systems, Volume I,’’ EPA/ 
600/R–94/038a and ‘‘Quality Assurance 
Handbook for Air Pollution 
Measurement Systems, Volume II, 
Ambient Air Quality Monitoring 
Program,’’ EPA–454/B–13–003, (both 
available at http://www.epa.gov/ttn/ 
amtic/qalist.html). Provisions 
concerning modification of such 
methods by users are specified under 
section 2.8 (Modifications of Methods 
by Users) of appendix C to 40 CFR part 
58. 

Consistent or repeated noncompliance 
with any of these conditions should be 
reported to: Director, Air Methods and 
Characterization Division (MD–D205– 
03), Center for Environmental 
Measurements and Modeling, U.S. 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711. 

Designation of this reference method 
is intended to assist the States in 
establishing and operating their air 
quality surveillance systems under 40 
CFR part 58. Questions concerning the 
commercial availability or technical 
aspects of the method should be 
directed to the applicant. 

Dated: January 16, 2020. 
Timothy H. Watkins, 
Director, Center for Environmental 
Measurement and Modeling. 
[FR Doc. 2020–01999 Filed 1–31–20; 8:45 am] 

BILLING CODE 6560–50–P 

FEDERAL DEPOSIT INSURANCE 
CORPORATION 

Notice to All Interested Parties of 
Intent To Terminate Receiverships 

Notice is hereby given that the Federal 
Deposit Insurance Corporation (FDIC or 
Receiver), as Receiver for the 
institutions listed below, intends to 
terminate its receivership for said 
institutions. 

NOTICE OF INTENT TO TERMINATE RECEIVERSHIPS 

Fund Receivership name City State 
Date of ap-
pointment of 

receiver 

10528 ................ Fayette County Bank ...................................................................... Saint Elmo .................................. IL 05/26/2017 
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Introduction 

  

This is the Environmental Protection Agency’s (EPA or the Agency) Final Work Plan 

(FWP) for the registration review of glyphosate. This FWP includes the expected 

registration review timeline.  The FWP also addresses public comments received 

concerning the Preliminary Work Plan (PWP) in the Summary Document, which was 

posted in the glyphosate review docket (EPA-HQ-OPP-2009-0361), and any other 

comments concerning the initial docket postings.  The Summary Document provided 

information on what EPA knows about the pesticide and what additional risk analyses 

and data or information the Agency believes are needed to make a registration review 

decision. 

 

The Agency is implementing the new registration review program and will review each 

registered pesticide every 15 years to determine whether it continues to meet the Federal 

Insecticide, Fungicide, and Rodenticide Act (FIFRA) standard for registration.  Changes 

in science, public policy, and pesticide use practices will occur over time.  The 

registration review program is intended to make sure that, as the ability to assess risk 

evolves and as policies and practices change, all registered pesticides continue to meet 

the statutory standard.  The public phase of registration review begins when the initial 

docket is opened for each case.  Information on this program is provided at: 

http://www.epa.gov/oppsrrd1/registration_review/. 

 

Glyphosate (case #0178) is a non-selective, phosphonomethyl amino acid herbicide 

which is among several other active salt compounds that will be considered together, with 

glyphosate acid as the common stressor.  Other forms of glyphosate included in this case 

include: isopropylamine salt (103601); glycine, N-(phosphonomethyl)- sodium salt 

(sodium glyphosate) (103603); glyphosate, ammonium salt (103604); glyphosate 

ethanolamine salt (103605); glyphosate, diammonium salt (103607); glyphosate, 

dimethylammonium salt (103608); glycine, N-(phosphonomethyl)- potassium salt 

(103613); and glyphosate-trimesium (128501). Glyphosate is widely used to control 

weeds in agricultural crops and non-agricultural site and is registered for use on a variety 

of fruit, vegetable, and field crops as well as for aquatic and terrestrial uses.  Glyphosate 

is also registered for use on glyphosate-resistant (transgenic) crop varieties such as 

canola, corn, cotton, soybeans, sugar beets, and wheat.  Labeled uses of glyphosate 

include over 100 terrestrial food crops as well as other non-food sites including forestry, 

greenhouse, non-crop, and residential.    

The Pest Management Regulatory Agency (PMRA) of Health Canada is currently in the 

process of developing its re-evaluation of glyphosate.  The Agency is coordinating with 

PMRA on glyphosate in an effort to harmonize the assessments and scheduling. 

 
Comments Received on Preliminary Work Plan 
 

The glyphosate registration review docket received 27 comments, one of which contained 

33 signatures, during the 60-day public comment period, which began on July 22, 2009.  

The Agency believes that the comments received do not change the data and risk 

assessment needs or the timeline detailed in the Glyphosate PWP.  An overview of 
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comments is presented in the “Summary of Comments and Agency Responses” section of 

this document.   

 

Anticipated Risk Assessment and Data Needs 

 

Ecological Risk: 
 
 The most recent risk assessment for all registered uses was conducted in 1993 for 

the Glyphosate Reregistration Eligibility Decision (RED). The assessment did not 

include a complete endangered species determination for glyphosate.   

 

 The primary glyphosate degradate amino methyl phosphonic acid (AMPA), has 

not been evaluated for the ecological risk assessment except as detailed below for 

some endangered species.  However, the Agency anticipates considering the 

AMPA degradate in the ecological risk assessment during registration review. 

 

 The Agency completed endangered species assessments evaluating the potential 

effects of glyphosate on several species, consistent with court orders and 

settlements addressing risks to Pacific Northwest salmon and steelhead and the 

California red-legged frog.   

 

 The Agency has not conducted a risk assessment that supports a complete 

endangered species determination.  The ecological risk assessment planned during 

registration review will allow the Agency to determine whether glyphosate’s use 

has “no effect” or “may affect” federally listed threatened or endangered species 

(listed species) or their designated critical habitats.  When an assessment 

concludes that a pesticide’s use “may affect” a listed species or its designated 

critical habitat, the Agency will consult with the Services, as appropriate. 

 

 Because the surfactant polyethoxylated tallow amine (POEA) is more toxic than 

glyphosate to aquatic organisms, glyphosate formulations containing POEA will 

be identified and considered in the ecological and endangered species risk 

assessment to be conducted for registration review. 

 

 In order to conduct a complete ecological risk assessment for the registration 

review of glyphosate, the following data are needed: 

 

 GLN 850.2100 - Acute avian oral toxicity study (passerine species). 

 GLN 850.1025 - Acute toxicity estuarine/marine mollusk. 

 GLN 850.1035, 850.1045, and 850.1055 - Acute toxicity estuarine/marine 

invertebrate. 

 GLN 850.1075 - Acute toxicity estuarine/marine fish species. 

 

 Please refer to the document, Registration Review Preliminary Problem 
Formulation for the Ecological Risk and Drinking Water Exposure Assessments 
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for Glyphosate and Its Salts, found in the docket EPA-HQ-OPP-2009-0361, for a 

detailed discussion of the anticipated ecological risk assessment needs. 

 

Human Health Risk:   
 

 The most recent comprehensive human health risk assessment for glyphosate was 

conducted in 2006 entitled “Glyphosate Human Health Risk Assessment for 
Proposed Use on Indian Mulberry and Amended Use on Pea, Dry.” 

 

 In accordance with new data requirements under 40 CFR Part 158 (food and non-

food uses) and because data regarding effects of glyphosate on neurologic and 

immune parameters is limited, additional data are needed.  Therefore, the Agency 

anticipates requiring the following data for glyphosate: 

 

 GLN 870.6200 - Acute and subchronic neurotoxicity study. 

 GLN 870.7800 - Immunotoxicity study. 

 

 Please refer to the document, Glyphosate – Human-Health Assessment Scoping 
Document in Support of Registration Review, found in the docket EPA-HQ-OPP-

2009-0361, for a detailed discussion of the anticipated human health risk 

assessment needs. 

 

Timeline: 

 

 EPA has created the following estimated timeline for the completion of the glyphosate 

registration review.  
Registration Review for Glyphosate –  

Projected Registration Review Timeline 

Milestone Date 

      

Opening the Docket 

Open Docket & Public Comment for Preliminary Work Plan July 2009     

Close Public Comment Sept. 2009     

Case Development 

Final Work Plan Dec. 2009   

Issue DCI July - Sept. 2010 

Data Submission July - Sept. 2012 

Open Public Comment for Preliminary Risk Assessment Jan.- March 2014  

Close Public Comment Period April - June 2014 

Registration Review Decision 

Open Public Comment for Proposed Registration Review Decision July - Sept. 2014 

Close Public Comment July - Sept. 2014 

Final Registration Review Decision & Begin Post-Decision Follow-up 2015 

Total  6 years 
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As noted above, the Agency plans to require a number of ecological fate and effects 

studies, an acute and subchronic neurotoxicity study, and an immunotoxicity study 

through a data call-in, which is expected to be issued in 2010. The new information will 

be used to conduct a comprehensive ecological risk assessment, including an endangered 

species assessment, as well as a revised occupational human health risk assessment, for 

all glyphosate pesticidal uses. 

 

Summary of Comments Received During Docket Opening: 

 

The registrant submitted proposed corrections to technical terms, rates, toxicity 

endpoints, molecular weights, and concentrations, suggesting that they be consistently 

expressed in terms of acid equivalents (a.e.).  The registrant also noted that none of the 

Monsanto formulations registered for use in aquatic environments in the United States 

contain POEA-type surfactants.   

 

The Agency received comments opposing the use of glyphosate from the Center for Food 

Safety (CFS) and recommending that the Agency expand its risk assessments to include 

effects to amphibians, aquatic plants, and soil biota, as well as the toxicity of glyphosate 

formulations that include non-POEA surfactants.  CSF commented on glyphosate’s usage 

trends, ecological effects, and human health effects. 

 

The Agency received comments on the toxicity of formulated products containing 

glyphosate from Beyond Pesticides, in a letter with 33 signatures.  Beyond Pesticides 

commented that the Agency should reinstate the 10X safety factory for glyphosate and 

cited studies on human risk from glyphosate exposure. 

 

The Agency received several comments addressing potential human health effects from 

the inert ingredients used in glyphosate formulations. 

 

The Agency received comments and published documents opposing the use of glyphosate 

from Professor Seralini of the University of Caen (France), voicing concerns about the 

potential endocrine disruption effects from carbofuran, and from Professor Huber of 

Purdue University, who cited literature and personal experiences on secondary short- and 

long-term ecological effects from glyphosate use.  The Agency also received two 

comments from an oyster farmer in Washington regarding the toxicity of glyphosate to 

oysters, its contribution to global warming, and its potential synergistic effects with other 

pesticides in aquatic environments. 

 

The Agency received comments in support of glyphosate registration from the Farm 

Bureau offices of 11 states (OH, MS, KY, MI, SD, AR, NE, HI, IL, TX, PA), the 

American Farm Bureau Federation, and a retired member of Congress from Illinois.  The 

Agency also received comments on the benefits of glyphosate from agricultural interest 

groups, including the Georgia Cotton Commission, the National Cotton Council, the 

American Sugarbeet Growers Association, and representatives of the Hawaiian 

Commercial and Sugar Company.   
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Finally, in the Preliminary Work Plan, EPA solicited comments on three specific topics: 

environmental justice, water body impairment, and trade irritants.  No comments or 

information were received during the comment period concerning these issues. 

 

Comments relevant to human health have been addressed by the Health Effects 

Division’s document, Public Comments Regarding the Health Effects Division’s (HED’s) 
Human-Health Assessment Scoping Document in Support of Registration Review of 3-
JUN-2009.  HED’s Response to Public Comments.  (12/28/09).  Comments regarding 

the ecological fate or effects of glyphosate have been addressed by the Environmental 

Fate and Effects Division’s document Response to Public Comments on Preliminary 
Problem Formulation for the Ecological Risk and Drinking Water Exposure Assessments 
for Glyphosate and Its Salts (12./03/09).  Comments regarding the use patterns of 

glyphosate have been addressed by the Biological and Economic Analysis Division’s 

document, Bead Responses to Selected Glyphosate Comments (12/16/09).  All of these 

documents are available in the docket (EPA-HQ-OPP-2009-0361). 

 

Comments on Policy and Process and EPA Responses 

 

Comment 
The Agency received an anonymous comment opposing the manufacture and use of 

glyphosate due to potential risk to human health and the environment.  The commenter 

cited a number of toxicity studies in the open literature on glyphosate and the inert 

ingredients used in glyphosate products.  

 

EPA Response 
The Agency thanks the commenter and is aware of the studies cited.  EPA conducts a 

review of the open literature in every pesticide registration review.  The Agency’s risk 

assessment process is continually updated to reflect the most current scientific 

methodologies and protect human health and the environment.  Agency policies on risk 

assessment are vetted to independent Scientific Advisory Panels and opened for public 

comment.  The Agency plans to re-evaluate risks from glyphosate and certain inert 

ingredients to humans and the environment during the registration review process. 

 

Comment 
The Golf Course Superintendents Association of America submitted comments that 

described a report which they plan to submit to the Agency in 2010.  The report will 

include data from comprehensive surveys conducted over a five-year period, which they 

conducted on pesticide use for weed control on golf courses.  

 

EPA Response 
The Agency thanks the commenter and looks forward to the data to be submitted in 2010. 

 

Comment 
The Agency received a comment from the Washington Department of Agriculture asking 

whether EPA intends to make recommendations or requirements on labels regarding 

adjuvants that have been approved for aquatic use by state lead agencies. 
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EPA Response 
The Agency commends the state of Washington for its vigilance in assessing and 

registering adjuvants for use with pesticides.  EPA has no authority to regulate adjuvants 

added separately to a tank mix of pesticides, but registrants routinely add warnings to 

labels for liability reasons if there is a risk from certain adjuvants.  EPA will be assessing 

glyphosate products registered for use in aquatic environments, including the adjuvants 

and inerts which are an intrinsic part of the formulations. 

 

Comment 
Monsanto asked that EPA comment on its role in the NEPA process for other federal 

agencies, such as in deregulation decisions made by the U.S. Department of Agriculture 

Animal Plant Health and Inspection Service (APHIS) in the preparation of Environmental 

Impact Statements under the requirements of the National Environmental Policy Act 

(NEPA).   

 

EPA Response 
The Agency regulates the licensing of pesticide products under the FIFRA, and in 

accordance with its responsibilities under this statute, the Agency conducts human health 

and ecological risk assessments to ensure that the use of a pesticide product does not 

result in unreasonable risk to human health or the environment.  While the Office of 

Pesticide Program's ecological risk assessments may be useful to other agencies, it is not 

for the Agency to comment on how its assessments are used, or should be used, by any 

other federal agency to fulfill its respective statutory obligations, such as those 

responsibilities under NEPA or any other statute. 

 

The Office of Pesticide Programs regulates the licensing of pesticide products.  In this 

capacity, OPP conducts assessments to determine whether the direct risks to non-target 

organisms outweigh the economic benefits of the use of a particular product.  While OPP 

is charged with assessment of indirect effects as defined under the Endangered Species 

Act for endangered plants and animals, we generally do not conduct the type of 

cumulative assessments pursuant to NEPA.  While OPP's assessments can be used as a 

portion of an Environmental Impact Statement, OPP's assessments should not be 

considered to address cumulative impacts under NEPA.  

 

Next Steps 

 

The Agency plans to develop a Data Call-In Notice for this pesticide and expects to issue 

it in July 2010. 
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United States Prevention, Pesticides EPA 738-R-98-020
Environmental Protection And Toxic Substances December 1998
Agency (7508C)

Reregistration
Eligibility Decision (RED)

Alachlor



 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C.  20460

OFFICE OF           
PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

CERTIFIED MAIL

Dear Registrant:

I am pleased to announce that the Environmental Protection Agency has completed its
reregistration eligibility review and decisions on the pesticide chemical case alachlor.  The
enclosed Reregistration Eligibility Decision (RED), which was approved on September 30, 1998,
contains the Agency's evaluation of the data base of these chemicals, its conclusions of the
potential human health and environmental risks of the current product uses, and its decisions and
conditions under which these uses and products will be eligible for reregistration.  The RED
includes the data and labeling requirements for products for reregistration.  It also includes
requirements for additional generic data on alachlor to confirm the risk assessments.

To assist you with a proper response, read the enclosed document entitled "Summary of
Instructions for Responding to the RED.”  This summary also refers to other enclosed documents
which include further instructions.  You must follow all instructions and submit complete and
timely responses.  The first set of required responses is due 90 days from the date of your
receipt of this letter.  The second set of required responses is due 8 months from the date of
your receipt of this letter.  Complete and timely responses will avoid the Agency taking the
enforcement action of suspension against your products.

Please note that the Food Quality Protection Act of 1996 (FQPA) became effective on
August 3, 1996, amending portions of both pesticide law (FIFRA) and the food and drug law
(FFDCA).  This RED takes into account, to the extent currently possible, the new safety standard
set by FQPA for establishing and reassessing tolerances.  However, it should be noted that in
continuing to make reregistration determinations during the early stages of FQPA implementation,
EPA recognizes that it will be necessary to make decisions relating to FQPA before the
implementation process is complete.  In making these early case-by-case decisions, EPA does not
intend to set broad precedents for the application of FQPA.  Rather, these early determinations
will be made on a case-by-case basis and will not bind EPA as it proceeds with further policy
development and any rulemaking that may be required.



If EPA determines, as a result of this later implementation process, that any of the
determinations described in this RED are no longer appropriate, the Agency will pursue whatever
action may be appropriate, including but not limited to reconsideration of any portion of this
RED.

If you have questions on the product specific data requirements or wish to meet with the
Agency, please contact the Special Review and Reregistration Division representative Kathryn
Boyle at (703) 305-6304.  

Sincerely yours,

Jack E.  Housenger, Acting Director
Special Review and Reregistration Division

Enclosures



SUMMARY OF INSTRUCTIONS FOR RESPONDING TO
THE REREGISTRATION ELIGIBILITY DECISION (RED)

1.  DATA CALL-IN (DCI) OR "90-DAY RESPONSE"--If generic data are required for
reregistration, a DCI letter will be enclosed describing such data.  If product specific data are
required, a DCI letter will be enclosed listing such requirements.   If both generic and product
specific data are required, a combined Generic and Product Specific DCI letter will be enclosed
describing such data.  However, if you are an end-use product registrant only and have been
granted a generic data exemption (GDE) by EPA, you are being sent only the product specific
response forms (2 forms) with the RED.  Registrants responsible for generic data are being sent
response forms for both generic and product specific data requirements (4 forms).  You must
submit the appropriate response forms (following the instructions provided) within 90 days
of the receipt of this RED/DCI letter; otherwise, your product may be suspended.

2.  TIME EXTENSIONS AND DATA WAIVER REQUESTS--No time extension requests
will be granted for the 90-day response.  Time extension requests may be submitted only with
respect to actual data submissions.  Requests for time extensions for product specific data should
be submitted in the 90-day response.  Requests for data waivers must be submitted as part of the
90-day response.  All data waiver and time extension requests must be accompanied by a full
justification.  All waivers and time extensions must be granted by EPA in order to go into effect.

3.  APPLICATION FOR REREGISTRATION OR "8-MONTH RESPONSE"--You must
submit the following items for each product within eight months of the date of this letter
(RED issuance date).

a.  Application for Reregistration (EPA Form 8570-1).  Use only an original application
form.  Mark it "Application for Reregistration."  Send your Application for Reregistration (along
with the other forms listed in b-e below) to the address listed in item 5.

b.  Five copies of draft labeling which complies with the RED and current regulations
and requirements.  Only make labeling changes which are required by the RED and current
regulations (40 CFR 156.10) and policies.  Submit any other amendments (such as formulation
changes, or labeling changes not related to reregistration) separately.  You may, but are not
required to, delete uses which the RED says are ineligible for reregistration.  For further labeling
guidance, refer to the labeling section of the EPA publication "General Information on Applying
for Registration in the U.S., Second Edition, August 1992" (available from the National Technical
Information Service, publication #PB92-221811; telephone number 703-605-6000).

c.  Generic or Product Specific Data.  Submit all data in a format which complies with
PR Notice 86-5, and/or submit citations of data already submitted and give the EPA identifier
(MRID) numbers.  Before citing these studies, you must make sure that they meet the
Agency's acceptance criteria (attached to the DCI).

d.  Two copies of the Confidential Statement of Formula (CSF) for each basic and
each alternate formulation.  The labeling and CSF which you submit for each product must



comply with P.R. Notice 91-2 by declaring the active ingredient as the nominal concentration. 
You have two options for submitting a CSF:  (1) accept the standard certified limits (see 40 CFR
§158.175) or (2) provide certified limits that are supported by the analysis of five batches.  If you
choose the second option, you must submit or cite the data for the five batches along with a
certification statement as described in 40 CFR §158.175(e).  A copy of the CSF is enclosed;
follow the instructions on its back.

e.  Certification With Respect to Citation of Data and Data Matrix.  Complete and
sign EPA forms 8570-34 and 8570-35  for each product. 

4.  COMMENTS IN RESPONSE TO FEDERAL REGISTER NOTICE--Comments
pertaining to the content of the RED may be submitted to the address shown in the Federal
Register Notice which announces the availability of this RED.

5.  WHERE TO SEND PRODUCT SPECIFIC DCI RESPONSES (90-DAY) AND
APPLICATIONS FOR REREGISTRATION (8-MONTH RESPONSES)  

By U.S. Mail:

Document Processing Desk (RED-SRRD-PRB)
Office of Pesticide Programs (7504C)

   EPA, 401 M St. S.W.
Washington, D.C. 20460-0001

By express:

Document Processing Desk (RED-SRRD-PRB)
Office of Pesticide Programs (7504C)   
Room 266A, Crystal Mall 2               
1921 Jefferson Davis Hwy.               
Arlington, VA 22202

6.  EPA'S REVIEWS--EPA will screen all submissions for completeness; those which are not
complete will be returned with a request for corrections.  EPA will try to respond to data waiver
and time extension requests within 60 days.  EPA will also try to respond to all 8-month
submissions with a final reregistration determination within 14 months after the RED has been
issued. 
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EXECUTIVE SUMMARY

This Reregistration Eligibility Decision Document (RED) addresses the reregistration
eligibility of the pesticide alachlor, 2-chloro-N-(2,6-diethylphenyl)-N-(methoxymethyl)acetamide. 
Alachlor is a herbicide used for weed control on corn, soybeans, sorghum, peanuts, and beans.  There
are liquid, dry flowable, microencapsulated, and granular formulations.  The timing of applications
is preplant, pre-emergent, at-plant for corn and soybeans, post-transplant, post-emergent, and at
ground crack for peanuts only. Alachlor is applied by ground, aerial, and chemigation equipment.
It can also be mixed with dry bulk fertilizer.

Alachlor was first registered in 1969 as a selective herbicide for control of broadleaf weeds
and grasses. Alachlor is produced by the Monsanto Company in the US.

EPA has completed its reregistration eligibility decision for the pesticide alachlor and
determined that all uses, when labeled and used as specified in this document, are eligible for
reregistration.  This decision includes a comprehensive reassessment of the required target data base
supporting the use patterns of currently registered products.  This decision considered the
requirements of the "Food Quality Protection Act of 1996" (FQPA) which amended the Federal Food
Drug and Cosmetic Act and the Federal Insecticide Fungicide and Rodenticide Act, the two Federal
statutes that provide the framework for pesticide regulation in the United States.  FQPA became
effective immediately upon signature and all Reregistration Eligibility Decisions (REDs) signed
subsequent to August 3, 1996, are accordingly being evaluated under the new standards imposed by
FQPA.

Reregistration Eligibility

The Agency has concluded under the Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) that all uses, as prescribed in this document, will not cause unreasonable risks to humans
or the environment and therefore all products are eligible for reregistration.  The Agency has accepted
a risk mitigation measure, proposed by the technical registrant Monsanto, requiring application rate
reductions.  To assure protection of ground water as a resource, Monsanto has offered to classify
alachlor as a Restricted Use Pesticide for ground water concerns.  Certain ecological data, residue
chemistry data, and exposure data are required to confirm the Agency’s risk assessment and
conclusions.  

In establishing or reassessing tolerances, FQPA requires the Agency to consider aggregate
exposures to pesticide residues, including all anticipated dietary exposures and other exposures for
which there is reliable information, as well as the potential for cumulative effects from pesticides and
other compounds with a common mechanism of toxicity.  FQPA further directs EPA to consider the
potential for increased susceptibility of infants and children to the toxic effects of pesticide residues,
and to develop a screening program to determine whether pesticides produce endocrine disrupting
effects.  
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FQPA requires that the Agency consider the cumulative effects of alachlor and other
chemicals that have a common mechanism of toxicity.  The Agency first must determine if a common
mechanism of toxicity exists for a group of chemicals.  If so, the Agency must decide on the
appropriate methodology for combining exposures, and then, after reviewing use
information/patterns, determine which of the exposures/scenarios for which chemicals are to be
combined, (i.e., cumulative exposure does occur.)  

Alachlor is structurally similar to four other pesticides: acetochlor, butachlor, propachlor, and
metolachlor.  The Agency has not yet completed its assessment of whether or not these chemicals
actually have a common mechanism of toxicity.  However, a presentation was made to the FIFRA
Scientific Advisory Panel (SAP) in March 1997 in which six chloroacetanilide chemicals were
presented as a case study.  In this case study, several groupings of the chemicals were possible: 
I.acetochlor, alachlor and butachlor - based on structure activity relationships (SAR) consideration
of common reactive intermediates
II.acetochlor, alachlor, and butachlor - based on statistically significant increases in nasal tumors
(metolachlor nasal tumors were not statistically significant)
C acetochlor, alachlor, and butachlor - based on thyroid follicular cell tumors
C acetochlor, alachlor, propachlor, and butachlor - based on stomach tumors or lesions
C acetochlor, alachlor, and butachlor  - based on kidney effects
C acetochlor, alachlor, propachlor, butachlor, and dimethamide - based on liver effects 
C dimethamide, metolachlor, and propachlor - based on liver tumors

At this time, no determination on the appropriate grouping to use in the assessment has been
made.  The Agency is in the process of responding to comments resulting from the SAP.  For
alachlor, neither the appropriate methodology for combining exposures nor the exposures to combine
has been determined.  However, the Agency has just released a guidance document describing the
approach that EPA will use for identifying mechanisms of toxicity and categorizing pesticide
chemicals that have a common mechanism of toxicity.  Additionally, the single chemical/multi-
pathway assessments of each of the chemicals must be completed before the Agency could perform
the multi-chemical/multi-pathway assessment.  Metolachlor was a 1995 RED.  Acetochlor was
registered in the early 1990s.  Both chemicals would need updated risk assessments.  Propachlor is
also a 1998 RED.   As a result, the Alachlor RED can only go forward at this time as a single
chemical/multi-pathway assessment. 

The Agency has reassessed all alachlor food and feed related tolerances under the standards
of FQPA and determined that, based on available information, there is a reasonable certainty that no
harm will result to infants and children or to the general population from aggregate exposure to
alachlor residues.  The only type of exposures evaluated were dietary (food and drinking water)
exposures, since non-occupational exposures (primarily residential) are unlikely to occur with alachlor
use.
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Human Health Effects

Alachlor has been evaluated for carcinogenic activity in rats and mice.  In accordance with
the 1996 EPA proposed Guidelines for Carcinogen Risk Assessment, alachlor was classified as
“likely” to be a human carcinogen at high doses, but “ not likely” at low doses.  Based on numerous
studies submitted by the registrant that were reviewed by Agency scientists, as well as an external
peer review panel, it was agreed that a margin of exposure (MOE) approach (indicative of a  non-
linear dose response) would be appropriate for evaluating carcinogenic risk in a human health risk
assessment.

The scientific validity of the MOE approach has been documented by various review panels,
such as the FIFRA Scientific Advisory Panel, and the Cancer Review Committee.  However, the
policy implications, methodology, and appropriateness of using an MOE approach in regulatory
decision making have not yet been fully developed by the Agency.   Perhaps, the most critical of the
decision criteria to develop are those for determining the appropriate regulatory level.  While
informed by the science, this determination is ultimately a risk management decision.  Once this
methodology has been developed, then the available chemical-specific data would be used to
determine whether or not the MOEs identified in the risk assessment constitute acceptable risks.  

For now, the regulatory decision for alachlor will be based on both the Q1
* approach and the

MOE approach for the evaluation of carcinogenic potential.  These are not directly comparable
approaches.  The  Q1

*  approach is indicative of a linear approach and reflects the assumption that any
exposure to alachlor could cause cancer.  The MOE approach is indicative of a non-linear approach
and reflects the assumption that there is an exposure dose below which tumor formation is not likely
to occur.  Thus, the risk numbers do not translate from one approach to the other.  Each approach
must be considered separately. 

The alachlor database for pre-and post-natal effects is complete based on current
requirements.   The Agency has reviewed two developmental toxicity studies:  one in rats, and one
in rabbits.  Developmental studies are designed to identify possible adverse effects on the developing
organism during pre-natal development which  may result from the mother’s exposure to the
pesticide.  For alachlor, there is also a multi-generation rat reproduction study.  A reproduction study
is designed to provide general information concerning the effects of a test substance on mating
behavior, conception, parturition, lactation, weaning, and growth and development of the offspring.

In both of the developmental toxicity studies, the NOELs for developmental effects are the
same as the NOELs for maternal effects.  Generally, the Agency would be particularly concerned
when developmental effects are seen at doses lower than those which cause maternal effects, i.e. a
situation in which the mother is not impacted, but the developing organism would be impacted.  For
alachlor, there is no evidence of a unique sensitivity to the developing organism from pre-natal
exposure.  In the reproductive toxicity study, the reproductive NOEL is higher than the systemic
NOEL, indicating that the parents would be impacted before the offspring.  No special sensitivity for
infants or children is indicated.  Thus, review by Agency scientists indicates no evidence of increased



viii

susceptibility of rats or rabbits to in utero and /or early postnatal exposure to alachlor.  

Based on this conclusion, as well as the available information on exposure to residues of
alachlor in food and water, the Agency has concluded that the additional safety factor, as required
by FQPA for the protection of infants and children, can be removed.  Therefore, this safety factor
need not be applied to the alachlor risk assessment.

The toxicological effects of a pesticide can vary with different exposure durations and routes.
For example, an individual may be exposed throughout their lifetime to pesticide residues in the food
and water consumed, but a farm worker could also be exposed for several days or a month to a
pesticide by the dermal and/or inhalation routes of exposure.  The Agency considers the entire
toxicity database and, based on the effects seen for different durations and routes of exposure,
determines which risk assessments are necessary to insure that the public is adequately protected from
any pesticide exposure. 

The alachlor reregistration eligibility review considered the following assessments to be
appropriate:

Assessment Exposure Route NOEL1 for Use in Estimating Risk

Acute Dietary 
(food and water)

Not required - no evidence of significant
toxicity from a one day or single event
exposure by the oral route

Chronic
(non-carcinogenic)

Dietary 
(food and water)

RfD2,3 = 0.01 mg/kg/day

Short-Term
Occupational

Dermal + Inhalation NOEL = 150 mg/kg/day
Use of dermal absorption factor (0.24)
required.4

Intermediate-Term Dermal + Inhalation NOEL = 50 mg/kg/day
Use of dermal absorption factor not required
since NOEL is from a dermal study.4

MOE Approach5

Carcinogenic
Dietary 
(food and water)

NOEL = 0.5 mg/kg/day (nasal)
NOEL = 14 mg/kg/day (stomach)

MOE Approach
Carcinogenic
Occupational

Dermal + Inhalation Not appropriate - Exposure assessment does
not indicate that use is long-term and
continuous.

Q1
* Approach6

Carcinogenic
Dietary 
(food and water)

Q1
* = 0.08 (mg/kg/day)-1
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Residential Dermal + Inhalation Not appropriate - The Agency has not
identified any alachlor products that are
intended for home use, or uses in/around
schools, parks or other public areas.

1 A NOEL (no observed effect level) is the dose at which no effects were observed in the test
animals.

2 The chronic Reference Dose (RfD) is the traditionally selected endpoint for chronic dietary
risk.  The RfD represents the quantity of a substance which if absorbed on a daily basis over
a lifetime, is not expected to pose significant risk of adverse health effects.

3 Acceptable risk is less than 100% of the RfD.
4 Acceptable risk results in a MOE that is greater than 100.
5 Acceptable risk has not been determined.
6 Acceptable risk is 1 x 10-6 , or lower.

Dietary Risk (Food Only)

People may be exposed to small amounts of alachlor through the consumption of food
containing residues of alachlor.  Tolerances are pesticide residue levels that should not be exceeded
in or on a raw agricultural commodity in the channels of interstate commerce when the pesticide is
applied according to label directions.  Tolerances have been established (see 40 CFR 180.249) for
residues of alachlor in/on a variety of food and feed commodities:
C beans, which includes dry beans, lima beans, forage and fodder; 
C corn, fresh sweet, and forage, fodder, and grain; 
C eggs; 
C milk; 
C peanuts, forage, hay, and hulls;
C sorghum, fodder, forage, and grain;
C soybeans, forage, and hay;
C meat and meat byproducts of cattle, goats, hogs, poultry and horses.  

Sufficient data are available to determine the adequacy of most established alachlor tolerances.
However, some tolerances need to be revoked, and some need to be increased.  The reassessed
tolerances for alachlor will range from 0.02 to 10 ppm.

EPA has assessed the chronic (non-carcinogenic) dietary risk posed by alachlor.  Using
refinements to the dietary assessment process and considering all food uses recommended through
reregistration, the Anticipated Residue Concentration (ARC) for the overall U.S. population
represents less than 1% of the chronic Reference Dose (RfD), the amount believed not to cause
adverse effects if consumed daily over a 70-year lifetime.  The most highly exposed subgroup, non-
nursing infants less than one year old, has an ARC which also represents less than 1% of the chronic
RfD.  This low fraction of the allowable RfD is considered to be an acceptable dietary risk. 
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EPA has assessed the carcinogenic dietary risk posed by alachlor by both the Q1
* approach

and the MOE approach.  Both approaches are discussed below in the Aggregate Dietary Exposure
Discussion. 

Dietary Risk (Drinking Water Only)

People may be exposed to small amounts of alachlor through the consumption of water
containing residues of alachlor.  Alachlor is regulated under the SDWA (Safe Drinking Water Act).
The MCL (Maximum Contaminant Level) for alachlor is 2 ppb.  An MCL is the maximum permissible
level of a contaminant in drinking water that is delivered to any user of a public water supply system.
For alachlor, there is extensive monitoring data for both ground and surface water. 

EPA has assessed the chronic (non-carcinogenic) drinking water risk posed by alachlor.
Using the monitoring data for alachlor only and Agency assumptions on the amount of water
consumed, the estimated exposure represents less than 1% of the chronic Reference Dose (RfD), for
adult males, adult females, and children (1 - 6 years) sub-population groups.  The Agency considers
this to be an acceptable risk due to consumption of drinking water containing small amounts of
alachlor.

EPA has assessed the carcinogenic drinking water risk posed by alachlor,  using monitoring
data and Agency assumptions on the amount of water consumed, for both the Q1

* approach and the
MOE approach. Both approaches are discussed below in the Aggregate Dietary Exposure Discussion.

Aggregate Dietary Risk (Food and Drinking Water)

FQPA requires that the Agency consider aggregate risk, that is, exposure from all food, water,
and non-occupational, non-dietary exposures.  For alachlor, the aggregate exposure is for food and
water only. The highest chronic risk was 4% of the chronic RfD which represents the sub-population
child (1 - 6 years).  This was calculated considering both food and water containing residues of
alachlor as well as consumption of water containing residues of the alachlor ESA degradate.  The
Agency considers this to be an acceptable risk. 

The aggregate carcinogenic risk using the Q1
* approach considers exposures from both food

and water.  For adult males and adult females carcinogenic risks range from 7.8 x 10-7 to 1.4 x 10-6.
These risks are consistent with the carcinogenic level (1 x 10-6 ) that the Agency considers to be
negligible. 

The aggregate carcinogenic MOEs (food and drinking water) for adult males and adult
females vary from 29,000 to 1,400,000.  At this time, the Agency is not making any conclusions
regarding the adequacy of these calculated MOEs for carcinogenic dietary risk.  This is due to the fact
that the Agency has not yet made a final decision as to the appropriate uncertainty factors which
would be adequately protective of a carcinogenic endpoint regulated using a non-linear approach.
However, given that the cancer risk using the Q1

* approach is acceptable and that the magnitude of
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the calculated MOEs is quite large, the Agency believes that the dietary cancer risk from the use of
alachlor is not of concern.

A comparison of the two approaches is given in the following Table:

Comparison of Carcinogenic Dietary Assessments

Source of Water
used in
Assessment

Exposure
(food and water)

MOE 
(nasal tumors)

(MOE)
(stomach 

tumors)

Q1
*

Adult Male

NAWWS1

(ground water)
0.0000127 39,000 1,100,000 1.0 x 10-6

USGS2 
(reservoir data)

0.0000132 38,000 1,100,000 1.1 x 10-6

ARP3

(surface water)
0.0000098 51,000 1,400,000 7.8 x 10-7

Adult Female

NAWWS
(ground water)

0.0000166 30,000 840,000 1.3 x 10-6

USGS 
(reservoir)

0.0000173 29,000 810,000 1.4 x 10-6

ARP
(surface water)

0.0000133 38,000 1,100,000 1.1 x 10-6

1 Data is from the National Alachlor Well Water Survey
2 Data is from the United States Geological Survey
3 Data is from the Acetochlor Registration Partnership

Occupational Risk

Based on current use patterns, handlers (mixers, loaders, and applicators) may be exposed to
alachlor during normal use of granular, liquid, and dry flowable formulations.  No protective
equipment is required for the granular formulations.  For worker protection, the Agency will require
the use of additional protective equipment (chemical resistant gloves, apron, and chemical resistant
shoes) when handling liquid and dry flowable formulations for workers supporting groundboom
applications.  For workers supporting aerial applications, closed (mechanical transfer) systems will
be required for liquid formulations.  Monsanto will be required to develop water soluble packaging
for dry flowable formulations for aerial applications.  Closed (mechanical transfer) systems will be
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required for the dry bulk fertilizer impregnation process. 

The levels of protection required were based on the intermediate-term (one week to several
months) exposure scenario.  The exposure assessment indicated that use of alachlor is an intermittent
exposure. The MOE methodology is consistent with a non-linear mechanism which requires
continuous exposure.  Due to the existence of an exposure pattern that is intermittent (not long-term
and continuous), it is not appropriate to perform a carcinogenic MOE risk assessment for the
occupational scenario. 

Unlike the MOE approach to carcinogenic risk assessment, the Q1
*  approach assumes that

any exposure could result in tumor formation.  Thus, this type of assessment could be performed for
an intermittent exposure.  However, the scientific validity of the MOE approach for carcinogenic risk
assessment of alachlor has been documented.  Alachlor was classified as “likely” to be a carcinogen
at high doses, but “not likely” at low doses.  It is only the policy on determining an appropriate
regulatory level that has not been fully developed by the Agency.  Since, performing a carcinogenic
MOE risk assessment for the occupational scenario is not appropriate, a Q1

* carcinogenic
occupational assessment for comparison purposes is not necessary.

The potential for post-application worker exposure is negligible, provided the Restricted Entry
Interval (REI) of 12 hours is observed.  This is due to the timing of applications.  Alachlor is  applied
to the soil and/or soil incorporated pre-plant, and pre-emergent.  Thus the application of alachlor to
emerging plants, well before the plants are mature, mitigates the potential for post-application
exposure.

Environmental Assessment

The Environmental Fate Assessment for alachlor shows that:
C Alachlor has a low affinity to adsorb to soils and is expected to be highly mobile.
C Alachlor is moderately persistent and dissipates primarily by aerobic soil metabolism

processes with a half-life of 2-3 weeks.
C The major acid degradates of alachlor are very mobile and appear to be persistent.
C Field dissipation studies confirm this fate profile (half-life of 6-11 days; leaching through 42-

48 inches in one of the studies).

The Water Resources Assessment concludes that:
C Alachlor is highly mobile and moderately persistent.  These two characteristics are generally

observed in chemicals that reach ground water and surface water.
C Alachlor presents a clear hazard to groundwater quality.  Reliable monitoring studies have

demonstrated that alachlor, even when used according to the label instructions, results in
significant groundwater contamination.  Alachlor use also results in groundwater in the use
areas being contaminated with degradation products, which are also very mobile and
persistent,

C Monitoring studies show that alachlor levels in surface water result in effects on aquatic plants
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and indirectly on aquatic animals.
C Available information indicates that (surface) drinking water supply systems will usually

comply with the SDWA.

The available toxicity data for alachlor indicate that alachlor is:
C Slightly to practically non-toxic to birds on an acute oral basis (LD50 of 1500 mg/kg).
C Slightly toxic to mammals, based on a rat study (LD50 of 930 mg/kg).
C Slightly toxic to honey bees (LD50 >36 µg/bee).
C Slightly to moderately toxic on an acute basis to freshwater fish (LC50 1-33 ppm).
C Highly to moderately toxic to freshwater fish on a chronic basis (NOEC$0.1 ppm, LOEC$0.2

ppm).
C Moderately toxic to saltwater fish (3.9 ppm), moderately toxic to saltwater mysid (2.4 ppm)

and moderately toxic to shellfish (1.6 ppm).
C Highly toxic to aquatic plants (based on a single species tested: NOEL=0.35 ppb, LOEL=0.69

ppb, EC50=1.64ppb).

Therefore, a potential risk to nontarget terrestrial and aquatic plants, and endangered plant
species exists.  Additionally, the available information on the major alachlor degradates indicates that
the degradates appear to be less toxic to aquatic organisms than the parent.

An evaluation of the risk to nontarget organisms from the use of alachlor products, combining
toxicity data with potential exposure, indicates that:

C Alachlor poses a potential risk to terrestrial animals on a chronic basis.  Additional
information are required to confirm this assessment.  

C The granular formulations and high use rate pose the greatest risk to nontarget organisms. 
C Alachlor levels observed in surface water monitoring studies could result in extensive adverse

effects on aquatic plants.
C Aquatic animals are not at acute risk due to exposure to alachlor, but chronic effects may be

observed under certain circumstances.

The Agency has significant concerns about the impact alachlor and its degradates may have
on groundwater quality.  Consideration of environmental chemistry and fate properties indicates that
alachlor and a number of alachlor degradates will leach to ground water.  An extensive body of
groundwater monitoring information has been reviewed which confirms that alachlor and alachlor
degradates do in fact contaminate groundwater.

To mitigate these concerns, the Agency will:
C Classify alachlor as a Restricted Use Pesticide (RUP) for ground water concerns
C Add labeling language requiring a 50 ft setback of mixing and loading activities from wells,

rivers, or lakes unless such activity is protected by an impervious pad.
C After promulgation of the Ground Water and Pesticides Management Plan Rule, require use

in accordance with an approved State or Tribal Management Plan   
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Product Reregistration

Before reregistering the products containing alachlor, the Agency is requiring that product
specific data, revised Confidential Statements of Formula (CSF) and revised labeling be submitted
within eight months of the issuance of this decision document. These data include product chemistry
for each registration and acute toxicity testing.  After reviewing these data and any revised labels and
finding them acceptable in accordance with Section 3(c)(5) of FIFRA, the Agency will reregister a
product. Those products which contain other active ingredients will be eligible for reregistration only
when the other active ingredients are determined to be eligible for reregistration.
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I. INTRODUCTION

In 1988, the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended to
accelerate the reregistration of products with active ingredients registered prior to November 1, 1984.
The amended Act provides a schedule for the reregistration process to be completed in nine years.
There are five phases to the reregistration process.  The first four phases of the process focus on
identification of data requirements to support the reregistration of an active ingredient and the
generation and submission of data to fulfill the requirements.  The fifth phase is a review by the U.S.
Environmental Protection Agency (referred to as "the Agency") of all data submitted to support
reregistration.

FIFRA Section 4(g)(2)(A) states that in Phase 5 "the Administrator shall determine whether
pesticides containing such active ingredient are eligible for reregistration" before calling in data on
products and either reregistering products or taking "other appropriate regulatory action."  Thus,
reregistration involves a thorough review of the scientific data base underlying a pesticide's
registration.  The purpose of the Agency's review is to reassess the potential hazards arising from the
currently registered uses of the pesticide; to determine the need for additional data on health and
environmental effects; and to determine whether the pesticide meets the "no unreasonable adverse
effects" criterion of FIFRA.

On August 3, 1996, the Food Quality Protection Act of 1996 (FQPA) (Public Law 104-170)
was signed into law.  FQPA amends both the Federal Food, Drug, and Cosmetic Act (FFDCA), 21
U.S.C. 301 et seq., and the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), 7 U.S.C.
136 et seq.  The FQPA amendments went into effect immediately.  As a result, EPA has embarked
on an intensive process, including consultation with registrants, States, and other interested
stakeholders, to make decisions on the new policies and procedures that will be appropriate as a result
of enactment of FQPA.  This process includes a more in depth analysis of the new safety standard and
how it should be applied to both food and non-food use pesticides.  The FQPA does not, however,
amend any of the existing reregistration deadlines set forth in §4 of FIFRA.  In addition, in light of
the unaffected statutory deadlines with respect to reregistration, the Agency will continue its ongoing
reregistration program while it continues to determine how best to implement FQPA.

This document presents the Agency's decision regarding the reregistration eligibility of the
registered uses of alachlor including the risk to infants and children for any potential dietary, drinking
water, dermal or oral exposures, and cumulative effects as stipulated under the FQPA.  The document
consists of six sections.  Section I is the introduction.  Section II describes alachlor, its uses, data
requirements and regulatory history.  Section III discusses the human health and environmental
assessment based on the data available to the Agency.  Section IV presents the reregistration decision
for alachlor.  Section V discusses the reregistration requirements for alachlor.  Finally, Section VI is
the Appendices which support this Reregistration Eligibility Decision.  Additional details concerning
the Agency's review of applicable data are available on request.
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II. CASE OVERVIEW

a. Chemical Overview

The following active ingredient is covered by this Reregistration Eligibility Decision:

! Common Name: Alachlor

! Chemical Name: 2-chloro-N-(2,6-diethylphenyl)-
N-(methoxymethyl)acetamide 

! Chemical Family: Acetanilide

! CAS Registry Number: 15972-60-8

! OPP Chemical Code: 090501

! Empirical Formula: C14H20NO2Cl

! Trade and Other Names: Lasso, Alanex

! Basic Manufacturer: Monsanto Chemical Company

b. Use Profile

The following is information on the currently registered uses with an overview of use sites and
application methods.  A detailed table of these uses of alachlor is in Appendix A.

Type of Pesticide: Herbicide

Mode of Action: Chloroacetamides are known to inhibit biosynthesis of fatty acids,
lipids, protein, isoprenoids, flavonoids, and gibberellins. 

Use Sites:

TERRESTRIAL FOOD+FEED CROP 

Crops Grown for Oil:  Soybeans  

Grain Crops:  Corn (Field), Sorghum 

Groups of Agricultural Crops Which Cross Established Crop Groupings:  Corn (unspecified),
Peanuts (unspecified), Soybeans (unspecified)
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Seed and Pod Vegetables:  Beans (Dried-Type), Beans (Mung),  Beans (Succulent, Lima),
Soybeans (Edible) 

Specialized Field Crops:  Corn (Pop) 

TERRESTRIAL FEED CROP                           

Forage Grasses:  Corn

Forage Legumes and Other Nongrass Forage Crops:  Soybeans 

TERRESTRIAL NON-FOOD+OUTDOOR RESIDENTIAL        

Ornamental Woody Shrubs and Vines
           

Target Pests for Single Active Ingredient Products:

Barnyardgrass, Crabgrass, Cupgrass (woolly), Foxtail (giant, green, robust, purple, yellow,
robust white), Goosegrass, Johnsongrass, Millet, Panicum (browntop, fall, Texas), Rice (red),
Sandbur, Grassbur, Shattercane (wildcane), Signalgrass (broadleaf), Red Sprangletop,
Witchgrass, Florida Beggarweed, Carpetweed, Cocklebur, Coffeeweed, Copperleaf,
Galinsoga, Groundcherry (annual), Groundcherry (cutleaf), Jimsonweed, Kochia,
Lambsquarters, Morningglory (tall, pitted, ivyleaf, entireleaf,  smallflower), Mustard,
Nightshade (black, hairy), Pigweed, Carelessweed, Purslane, Florida Pusley, Common
Ragweed, Giant Ragweed, Sicklepod, Smartweed, Bristly Starbur, Common Sunflower,
Velvetleaf, Buttonweed, Waterhemp, Yellow Nutsedge, Amaranths, Milkweed, Russian
Thistle, Canada Thistle, Horseweed, Fleabane, Prickly Lettuce, Hophornbeam copperleaf,
Burcucumber, Yellow Nutgrass, Texasweed, Mexicanweed, Spotted Spurge, Quackgrass,
Wild Poinsettia, Brachiaria, Smooth Brome, Downy Brome, Orchardgrass, Fescue, Perennial
Ryegrass, Wirestem Muhly, Wheat, Corn, Annual Bluegrass, Kentucky Bluegrass, Sorghum,
Alfalfa, Hemp Sesbania, Red Clover, White Clover, Venice Mallow, Sida (prickly, spiny),
Teaweed, Ladysthumb, Curly Dock, Witchweed, Redweed, Common Mullein, Marestail,
Eastern Black Nightshade, Puncturevine. 

Formulation Types Registered:
Technical Grade Active Ingredient         

End Use Products                                 
C Emulsifiable Concentrate           
C Flowable Concentrate               
C Granular                           
C Microencapsulated                  
C Soluble Concentrate/Liquid         
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Multiple Active Ingredient Products Contain: 
C 036101 (Trifluralin) 
C 080803 (Atrazine) 
C 103601 (Glyphosate-salt) 
C 128848 (Imazaquin) 
C 080803 + 129043 (Atrazine + Dicamba) 

Method and Rates of Application:

Method and Rate - see Appendix A

Equipment - Aircraft; Boom sprayer; Center pivot irrigation; Granule applicator; Ground;
Pneumatic (compressed air) applicator; Sprayer; Spreader 

Type of Treatment - Band treatment; Chemigation; Conservation tillage; Directed spray;
Soil broadcast treatment; Soil incorporated treatment; Soil treatment;
Spray 

Timing - At planting; Early preplant; Ground-crack; Postemergence; Postplant;
Posttransplant; Preemergence; Preplant 

c. Estimated Usage of Pesticide

This section summarizes the best estimates available for the pesticide uses of alachlor.  These
estimates are derived from a variety of published and proprietary sources, as well as USDA and State
statistics that are available to the Agency.  The data, reported on an aggregate and site (crop) basis,
reflect annual fluctuations in use patterns as well as the variability in using data from various
information sources.

Table 1 below summarizes the pesticide's use by site.  

Table 1:  Percent of Various U.S. Crops Treated Annually with Alachlor, 
1993 - 1995

Site/1 Acres
Grown

/2 (X 000)

Acres Treated
 (X 000)/3

Percent
Crop

Treated

Pounds AI
 Applied (X 000)

Major Region
 or State

Beans, Dry 1,826 150 - 170 <10 270 - 330 Nationwide

Beans, Succulent 44 5 - 15 10 - 35 15 - 25 CA and ID

Corn, Sweet 763 235 - 250 30 - 35 400 - 500 Nationwide



Table 1:  Percent of Various U.S. Crops Treated Annually with Alachlor, 
1993 - 1995

Site/1 Acres
Grown

/2 (X 000)

Acres Treated
 (X 000)/3

Percent
Crop

Treated

Pounds AI
 Applied (X 000)

Major Region
 or State

5

Corn, Field 77,235 15,000 - 20,000 20 - 25 20,000 - 30,000 Nationwide

Ornamentals 597 15 - 20 <5 20 - 25 Southeast

Peanuts 1,688 20 - 30 <5 100 - 150 Southeast

Sorghum 10,944 1,050 - 1,450 10 - 15 1,500 - 2,500 Nationwide

Soybeans 60,418 4,000 - 6,000 5 - 10 7,000 - 11,000 Nationwide

Sunflowers 2,837 20 - 30 <1 - 1 20 - 40 SD and NE

Totals 20,495 - 27,965 29,325 - 44,570

/1 - Site identification based on REFS.
/2 - Acres grown based on USDA, Agricultural Census, and state statistics.
/3 - Acres treated represents the number of acres treated times the number of applications.

d. Data Requirements

Data requested in the 1984 Registration Standard for alachlor include studies on product
chemistry, environmental fate, toxicology and residue chemistry.  Pursuant to FIFRA,  Data Call-In
Notices (DCIs) were issued on June 9, 1986, (required the submission of residue chemistry data),
June 18, 1986, (required the submission of use and exposure data pertaining to the ground and
surface water studies), August 28, 1991, (required the submission of ecological effects, residue
chemistry and environmental fate studies), and October 13, 1995, (required the submission of
exposure data).  These data were required to support the uses listed in the Registration Standard.
Appendix B includes all data requirements identified by the Agency for currently registered uses
needed to support reregistration.

e. Regulatory History

Alachlor was registered in 1969 as a selective herbicide for control of broadleaf weeds and
grasses.  In the US, technical alachlor alachlor is produced by Monsanto Company.  There are 12
active products and one 24(c) registration. Monsanto has ten active products and American Cyanamid
has two active products.

A Registration Standard was issued for alachlor on November 20, 1984. The Registration
Standard stated that (1) alachlor was classified as an oncogen and therefore subject to the Agency’s
requirement that it be considered for Special Review,  (2) that the Agency would not approve any
new uses for alachlor during the period of the Special Review, and (3) that alachlor appeared to leach
through the soil and had been found in groundwater.   Monsanto voluntarily removed the use of
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alachlor on potatoes.  Several label restrictions were required to mitigate risk from alachlor.  These
restrictions included:  the use of protective clothing, a tumor hazard warning statement, a water
contamination warning statement, prohibition of aerial application, and handling instructions to reduce
applicator exposure. A special information and training program available to all users of alachlor was
required. 

The Registration Standard required additional data on the leaching and mobility of alachlor
to examine the potential of alachlor to contaminate ground and surface water. A monitoring study
of ground and surface water was required.  Additional studies were also required in the areas of
toxicology, product chemistry, and residue chemistry.

Alachlor has been the subject of previous Agency regulatory action.  On January 9, 1985, the
Agency published a Notice of Initiation of Special Review of Registrations of Pesticide Products
Containing Alachlor (Federal Register, Volume 50, No. 1115) and issued the Alachlor Position
Document (PD-1) the document detailing the basis for the Special Review.  The Special Review was
initiated under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) because pesticide
products containing alachlor met or exceeded the Agency’s  then applicable oncogenicity criteria at
40 CFR 162.11 (a)(3). Specifically EPA determined that exposure to pesticide products containing
alachlor resulted in the increased incidence of tumors at multiple sites in two species of laboratory
animals (mice and rats).  Subsequently, the risk criteria in 40 CFR 162.11 were superceded by revised
criteria set forth in 40 CFR 154.7 (a) (2).  The Agency determined that alachlor exceeded the revised
criteria for oncogenicity, which is now referred to as carcinogenicity, as well.  

Following the review of public comments and additional information received in response to
the Notice of Initiation of Special Review and the Alachlor PD-1, EPA issued a Notice of Preliminary
Determination on October 8, 1986 (Federal Register, Volume 51, No. 36106). In this notice the
Agency announced its proposed decision to allow the continued use of alachlor products subject to
modifications of the terms and conditions of registration.  This notice also announced the availability
of the Alachlor Technical Support Document (TSD) which detailed the basis for the  Agency`s
Preliminary Determination. The TSD was a detailed discussion of the risk and benefit data considered
by EPA.  These documents were distributed in accordance with Sections 8 and 25 of FIFRA and sent
to all registrants and applicants for registrations of alachlor products.

In the Preliminary Notice the Agency proposed to reclassify alachlor as a restricted use
pesticide, to require the use of a closed mixing/loading system whenever alachlor was applied to 300
acres or more, to allow aerial applications of alachlor but prohibit the use of human flaggers, and to
retain the tumor warning on labels. In addition, pursuant to 40 CFR 162.17, EPA notified producers
of all alachlor products registered solely for intrastate sale and distribution, that they were required
to submit complete applications for registration. In response to the Preliminary Notice,  the registrant
provided additional residue data that indicated that residues in lima beans and dry beans were lower
than previously estimated. The registrant also agreed to remove green peas from the labeling.

Following review of comments and additional information received in response to the
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Preliminary Notice, EPA issued a notice entitled “Alachlor; Notice of Intent to Cancel Registrations,
Conclusion of Special Review on December 31, 1987 (Federal Register, Volume 52, No. 49480).
This notice, known as the Alachlor Position Document 4 (PD-4) concluded the Special Review, and
stated that EPA would cancel the registrations and deny applications for registration of products
containing alachlor that did not comply with the terms and conditions of registration set forth in the
PD-4. The PD-4 stated that tolerances would be rewritten once all residue data required by the
Registration Standard were received and evaluated.  The PD-4 required the following label
amendments; Restricted Use due to Oncogenicity, a tumor hazard warning, and use of mechanical
transfer systems by mixer/loaders and/or applicators who treat 300 acres or more annually.  Human
flaggers were prohibited during aerial application.  Labeling bearing required changes was submitted
and accepted in early 1988. 

The Notice of Final Determination stated that the available data were adequate for
demonstrating alachlor’s potential to contaminate ground water.  However, the available data were
considered to be inadequate for a risk assessment considering the inadequate representation of
alachlor’s use in terms of geographic area and associated hydrogeologic conditions.  Thus, this issue
was deferred pending completion of the National Alachlor Well Water Survey (NAWWS).  As
discussed in this RED, the Agency has received and reviewed the NAWWS data.  It was one of the
studies relied on in determining quantitative drinking water risks.  The other commitment made in the
PD-4 was “to revisit the risk and benefits of alachlor on a crop-by-crop basis.”  Since the dietary
risks, considering both food and water, for chronic and carcinogenic risks are not of concern, the
Agency will not perform a risk/benefit analysis.

In 1996 the Food Quality Protection Act of 1996 (FQPA) was signed into law.  Since FQPA
requires the Agency to consider the potential for cumulative effects from alachlor and other
compounds with a common mechanism of toxicity, Monsanto has submitted its assessment of the
common mechanism of alachlor with other pesticides.  Additionally, based on the results of the
Agency’s Cancer Peer Review, Monsanto petitioned for removal of the Restricted Use classification
of alachlor.

III. SCIENCE ASSESSMENT

a. Physical Chemistry Assessment

Technical alachlor is a colorless to white crystalline solid with a melting point of 39.5-41.5
oC and a specific gravity of 1.133 g/mL at 25 oC.  At 25 oC alachlor is soluble in water at 242 ppm.
Alachlor is soluble in ether, acetone, benzene, alcohol, and ethyl acetate, and is slightly soluble in
hexane.  The following figure shows the chemical structure of alachlor.
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Empirical Formula: C14H20NO2Cl
Molecular Weight: 269.77
CAS Registry No.: 15972-60-8
Shaughnessy No.: 090501

b. Human Health Assessment

1. Toxicology Assessment

Toxicology data are used to assess the hazards to humans and domestic animals.  The data are
derived from a variety of acute, subchronic, and chronic toxicity tests; developmental/reproductive
tests; and tests to assess mutagenicity and pesticide metabolism.  Reregistration eligibility decisions
require that the Agency  have sufficient information to select the appropriate end-points for
performing a human health risk assessment.    This requires a toxicological database that is not only
complete, but of acceptable quality.

The toxicological data base on alachlor is adequate and will support reregistration eligibility.
 (See Table 2)

Table 2: Alachlor Toxicological Database

Guideline Study Type MRID No. Required? Satisfied?

OPPTS GLN
870.1100

(formerly 81-1)

Acute oral toxicity
- rat

00139383 yes yes

OPPTS GLN
870.1200

(formerly 81-2)

Acute dermal
toxicity - rabbit

00139384 yes yes
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OPPTS GLN
870.1300

(formerly 81-3)

Acute inhalation
toxicity - rat

00109561 yes yes

OPPTS GLN
870.2400

(formerly 81-4)

Primary eye
irritation - rabbit

00139385 yes yes

OPPTS GLN
870.2500

(formerly 81-5)

Primary dermal
irritation - rabbit

00139386 yes yes

OPPTS GLN
870.2600

(formerly 81-6)

Dermal
sensitization-
guinea pig 

00161728 yes yes

OPPTS GLN
870.3100

(formerly 82-1a)

Subchronic oral
toxicity - rat

00023658 yes no
(satisfied by

83-1a)

OPPTS GLN
870.3150

(formerly 82-1b)

Subchronic oral
toxicity - dog

00087479 yes yes

OPPTS GLN
870.3200

(formerly 82-2)

21-day dermal
toxicity - rabbit

00147328 yes yes

OPPTS GLN
870.4100
870.4200
870.4300

(formerly 83-1a,
83-2a, 83-5)

Chronic oral
toxicity/

carcinogenicity -
rat or Combined
chronic toxicity/
carcinogenicity

00091050,
00139021,
00141060

yes yes

OPPTS GLN
870.4100

(formerly 83-1b)

Chronic oral
toxicity - dog

00148923 yes yes

OPPTS GLN
870.4200

(formerly 83-2b)

Carcinogenicity -
mouse

00075709,
43507601

yes yes
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OPPTS GLN
870.3700

(formerly 83-3a)

Teratology - rat
Prenatal

developmental
toxicity

00043645 yes yes

OPPTS GLN
870.3700

(formerly 83-3b)

Teratology - rabbit
Prenatal

developmental
toxicity

40579402 yes yes

OPPTS GLN
870.3800

(formerly 83-4)

Multi-generation
reproduction - rat
Reproduction and

fertility effects

00075062 yes yes

OPPTS GLN
870.5300
870.5385
870.5500
870.5550
870.5575

(formerly 84-2,
84-4)

Mutagenicity -
various assays

00109563,
00141061,
00141062,
00149821

yes yes

OPPTS GLN
870.7485

(formerly 85-1)

General
metabolism - rat
Metabolism and

Pharmacokinetics

00132045 yes yes

OPPTS GLN
870.7600

(formerly 85-3)

dermal penetration
(absorption)

00149403,
00149404,
00149405

yes yes

a. Acute Toxicity

Data from acute toxicity studies serve as the basis for labeling and packaging requirements.
Acute toxicity studies with alachlor indicate low toxicity.  Table 3 below summarizes the available
information on the acute toxicity of alachlor.
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Table 3:  Acute Toxicity of Alachlor

GLN
 No.

Study Type 
(%a.i.)

MRID No. Results Toxicity Category

870.1100 Acute Oral
(92.8%)

00139383 LD50 = 930 mg/kg III

870.1200 Acute Dermal
(90.0%)

00139384 LD50 = 13.3 g/kg IV

870.1300 Acute Inhalation
(95.3%)

00109561 LC50 > 1.04 mg/L
 (4 hours)

III

870.2400 Primary Eye 
Irritation
(92.8%)

00139385 No significant irritation IV

870.2500 Primary Skin
Irritation
(92.8%)

00139386 No significant irritation IV

870.2600 Dermal Sensitization
(94.5%)

00161728 Sensitizer N/A

The oral LD50 for alachlor in a rat study was 930 (810-1050) mg/kg (MRID No. 00139383).
Clinical signs observed after oral dosing included ataxia, muscle tremors, hyperactivity, lethargy,
dyspnea, and convulsions.   The LC50 for rat inhalation was 1.04 mg/L for 4 hours.  Clinical signs
were related to eye and nasal irritation (MRID No. 00109561).  

Alachlor has been shown to be a skin sensitizer in guinea pigs (MRID No. 00161728).  Alachlor
was also a skin sensitizer in a repeated insult patch test in humans (MRID No. 00023611, 00023612).

b. Subchronic Toxicity

In an IBT (Industrial Biotest) subchronic toxicity study (MRID No. 00023658), male and
female Charles River albino rats from Charles River Breeding Laboratories, Inc., North Wilmington,
MA received 0, 20, 200, or 2000 ppm CP50144 technical alachlor which is 0, 1.5, 15, or 146
mg/kg/day for the control, low, mid and high dose groups, respectively by standard conversion
factors for 90 days.   Systemic toxicity was noted in the high dose animals as decreased body weights
and body weight gains, decreased food consumption and efficiency, increased absolute and relative
spleen weights, increased relative liver weights, increased relative to body weight kidney weights, and
decreased relative gonad weights (testis and ovaries).  The systemic toxicity NOEL (No Observed
Effect Level) is 15 mg/kg/day.  The systemic toxicity LOEL (Lowest Observed Effect Level) is 146
mg/kg/day based on decreased body weights, body weight gains, reduced food consumption,
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increased spleen, liver and kidney weights, and decreased gonad weights.  This study is classified as
unacceptable since it is an invalidated IBT study.  Guideline requirements  are not satisfied.
However, this study was not repeated since an adequate chronic toxicity study was performed by the
registrant.

In a subchronic feeding study, Beagle dogs were administered doses of 0, 5, 25, 50, or 75
mg/kg/day of alachlor (93.3% a.i.; Lot No. MTLT 1128X) in capsules for six months.  Systemic
toxicity was noted as an increase in liver weights at the lowest dose tested (LDT; 5 mg/kg/day) and
above in males, and at 25 mg/kg/day and above in females.  An increase in the incidence of gross
pathological observations (discoloration of the liver and biliary hyperplasia) in the liver were noted
at 25 mg/kg/day and above in both sexes.  Dose related body weight gain decrement, reduction in
total serum protein levels, globulin levels, increase in Serum AP (alkaline phosphatase), LDH (lactate
dehydrogenase) and occasionally SGPT (serum glutamic-pyruvic transaminase) activities in both
sexes were noted at 25 mg/kg/day and above.  Increased incidence of emaciation and mortality were
noted at 50 mg/kg/day and above.  The systemic toxicity NOEL could not be determined, but would
be less than 5 mg/kg/day (LDT).  The systemic toxicity LOEL is equal to or less than 5 mg/kg/day
based on increased liver weight (MRID No. 00087479).  

In a 21-day dermal toxicity study, alachlor (EC MCB/C9; Lot# MDLL0407B, 45.3% a.i. and
Lot# MDLL0429B, 45.2% a.i.) was administered to New Zealand white rabbits at dose levels of 0,
50, 300, or 1000 mg/kg.  Repeated exposure resulted in skin damage ranging from dermal irritation
to corrosion.  The observations occurred in a dose-related manner.  Systemic toxicity was noted as
an increase in polymorphonuclear leukocytes which may have resulted from the presence of the
chronic inflammatory reaction in the dermis.  There was also a significant (p < 0.01) decrease in body
weight in both sexes at the high dose.  There was also regenerative anemia, with an elevated white
blood cell count, and platelet counts, and a decreased albumin/globulin ratio.  Also, there was
evidence of liver glycogen depletion at the high dose.  Three animals in the mid dose and 6 animals
in the high dose died or were sacrificed in extremis.  The cause of death may be related to  bacterial
pneumonia due to bacteria entering through damaged skin.

The systemic toxicity NOEL is 50 mg/kg/day.  The systemic toxicity LOEL is 300 mg/kg/day
based on hematological and clinical chemistry changes.   The dermal toxicity NOEL could not be
determined, but would be less than 50 mg/kg/day.  The dermal toxicity LOEL is equal to or less than
50 mg/kg/day due to skin damage (MRID No. 00147328).

c. Chronic Toxicity and Carcinogenicity

In a one-year study in beagle dogs, alachlor technical (94.1% a.i.; Lot# MULT 0417B) was
given by capsule at doses of 0 (control), 1.0, 3.0, or 10 mg/kg/day.  Systemic toxicity was noted at
the 3 mg/kg/day dose as hemosiderosis in the kidney of one male dog and in the spleen of another
male dog; and at the high dose as hemosiderosis and hemolytic anemia in the liver of males (3/6).  The
systemic toxicity NOEL is 1 mg/kg/day.  The systemic toxicity LOEL is 3 mg/kg/day based upon
signs of hemosiderosis and hemolytic anemia (MRID No. 00148923).
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In a two-year feeding study, Long-Evans rats received doses of 0, 100, 300, or 1000 ppm
(approximately  0 (control), 14, 42, or 126 mg/kg/day) technical alachlor in the diet for approximately
117 weeks in males (812 to 813 days) and 106 weeks in females (741 to 744 days).   It should be
noted that the test substance used for the first 11 months of the study was stabilized with 0.5%
epichlorohydrin (Lot # XHI-167, 92.6% a.i.), while the test substance used for the remaining 16
months of the study was stabilized with epoxidized soybean oil (Lot # MHK-6, 92.19% a.i.).
Epichlorohydrin is carcinogenic for male Wistar rats and Sprague-Dawley rats: when given in
drinking water epichlorohydrin has been found to cause forestomach tumors (squamous cell
papillomas and carcinomas) in male Wistar rats (Konishi et al. Gann 71:922-923, 1980).  By the
inhalation route epichlorohydrin has been found to cause squamous carcinomas of the nasal cavity
(Laskin, et al. J. Natl. Cancer Inst. 65:751-755, 1980). The effect of epichlorohydrin on tumor
formation in this study is not known.
   

Systemic toxicity was noted at 14 mg/kg/day and above as ocular lesions in the form of uveal
degeneration syndrome, and as increased thyroid weights in both sexes; and as increased liver weight
in the high dose groups.  These observations were correlated with degenerative liver changes at all
dose levels.  There were decreased body weights in the mid and high dose males and the high dose
females during the second year of the study.  Statistical evaluation of mortality indicated an increasing
trend for male and female rats with increasing doses.  Male rats had an increased incidence of nasal
respiratory epithelium adenomas, and adenomas and/or adenocarcinomas combined at 42 and 126
mg/kg/day (p < 0.01 and significant trends).  Also, there was increased incidence in malignant mixed
gastric tumors and gastric adenocarcinomas and/or malignant mixed gastric tumors combined at 126
mg/kg (p < 0.01 and significant trends).  There were increased incidences in thyroid follicular cell
adenomas and adenomas and/or carcinomas combined at 126 mg/kg (p < 0.01 and significant trends).
There were increased incidences in the 126 mg/kg/day dose group for stomach osteosarcomas, and
thyroid follicular cell carcinomas (both at p < 0.05).  There were increased incidences of brain
oligodendrogliomas of the hypothalamus, stomach osteosarcomas, and thyroid follicular cell
carcinomas (all at p < 0.01) and significant trends.  For female rats there was increased incidence of
nasal turbinate adenomas, and adenomas and/or adenocarcinomas combined at 42 (p < 0.05) and 126
(p < 0.01) mg/kg/day and significant trends for these tumor types.  There was also an increased
incidence of malignant mixed gastric tumors, and gastric adenocarcinomas and/or malignant mixed
gastric tumors combined (p < 0.01) at 126 mg/kg/day, as well as significant trends for these tumor
types.  Also, increased incidence at 14 and 126 mg/kg/day of mammary gland adenofibromas,
adenofibromas and/or fibroadenomas combined, and adenofibromas, fibroadenomas, and papillary
adenocarcinomas combined (p < 0.05).  There were significant increasing trends in liver adenomas,
stomach osteosarcomas, and thyroid follicular cell adenomas and/or adenocarcinomas combined (all
at p < 0.01).  Of all the tumors listed above, the increasing trend observed in brain
oligodendrogliomas of the hypothalamus, and the significant trend in brain ependymomas and
ependymomas and/or malignant ependymomas combined in male rats and the significant pair-wise
comparisons for mammary gland adenofibromas, adenofibromas and/or fibroadenomas combined, and
adenofibromas, fibroadenomas, and papillary adenocarcinomas combined and liver adenomas in
female rats were considered to have occurred at excessively toxic doses, and only the tumors of the
nasal epithelium, stomach, and thyroid were treatment related and are the basis for considering
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alachlor to be carcinogenic in the rat.  The systemic toxicity NOEL could not be determined but
would be less than 14 mg/kg/day. The systemic toxicity LOEL is equal to or less than 14 mg/kg/day
based on ocular lesions (uveal degeneration syndrome) and hepatic toxicity (MRID No. 00091050).

In a second long-term study, Long-Evans rats were fed doses of 0, 0.5, 2.5 or 15 mg/kg/day
technical alachlor (94.13%; Lot# MULT 0417B; stabilized with 1.28% epoxidized soybean oil) for
110 weeks (25 to 26 months).  Systemic toxicity was noted at 15 mg/kg/day, highest dose tested
(HDT), as molting of the retinal pigmentation (uveal degeneration syndrome), increased mortality rate
(significant increasing trend) in females (no effect in males) and abnormal disseminated foci in male
livers.  Male rats had increased incidence of nasal respiratory epithelium adenomas at 15 mg/kg/day
(p < 0.01 with significant trend).  Female rats had an increased incidence of adrenal benign
pheochromocytomas and nasal respiratory epithelium adenomas at the 15 mg/kg/day dose level (p
< 0.05 and p < 0.01, respectively and  significant trend).  There was also increased incidence of
thymus malignant lymphosarcomas at the 15 mg/kg/day dose level (p < 0.05); however, only the
tumors of the nasal epithelium were treatment related and are the basis for considering alachlor to be
carcinogenic in the rat.  The systemic toxicity NOEL is 2.5 mg/kg/day and the systemic toxicity
LOEL is 15 mg/kg/day, based on molting of retinal pigmentation and increased mortality in females,
with abnormal disseminated foci of the liver in males (MRID No. 00139021).  

In a special two-year study, technical alachlor (94.13% a.i.; Lot# MULT-0417B; stabilized with
1.28% epoxidized soybean oil) was administered in the diet at 126 mg/kg/day to Long-Evans rats for
two years to assess ocular effects of the compound (uveal degeneration syndrome).  It was observed
that females were more sensitive than males, and that once the uveal degeneration syndrome was
observed, it was irreversible (a group exposed to alachlor for the first 5 to 6 months).  The nasal,
thyroid and gastric tumors observed in earlier investigations were observed.  The nasal tumors were
noted at the end of the study (2 years) in the group that was exposed to alachlor for the first 5 to 6
months (MRID No. 00141060).   

In a carcinogenicity study, technical (alachlor; Lot# XHI-167, 92.6% a.i.; Lot# MHK-6,
92.19% a.i.) stabilized with epichlorohydrin at the start of the study (for 11 months) and then with
a lot stabilized with epoxidozed soybean oil was given to CD-1 albino mice in the diet for 18 months
at doses of 0 (control), 26, 78 or 260 mg/kg/day.  Systemic toxicity was noted in the mid and high
dose groups as increased liver weights, increased kidney weight in the mid and high dose males, and
in the high dose females as reduced survival (statistical evaluation of mortality showed no significant
incremental changes with increasing doses of alachlor in male mice while female mice showed a
significant increasing trend in mortality with increasing doses of alachlor) and body weight gains
(10%), males were not similarly affected.  Thyroid follicular atrophy was noted in the mid and high
dose males and the high dose females.  There was an increase in water consumption in the high dose
groups.  Males had a significant increasing trend in bronchioalveolar adenomas at p < 0.05.  There
were no significant differences in the pair-wise comparisons of the male dosed groups with the
controls.  Female mice had significant increasing trends, in addition to significant differences in the
pair-wise comparisons of the 260 mg/kg/day dose group with the controls, for bronchioalveolar
adenomas and adenomas and/or carcinomas combined, all at p < 0.01 (MRID No. 00075709).  
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In a second carcinogenicity study, CD-1 albino mice (60 animals/sex/dose) from Charles River
Laboratory (Portage MI) received 0 (control), 100, 400 or 1600 ppm  (male: 0, 16.64, 65.42, or
262.40 mg/kg/day;  and female: 0, 23.73, 90.34, or 399.22 mg/kg/day respectively, calculated directly
from food consumption data) of alachlor (94.64% a.i.; Lot# MUS-9107-3181-T) in the diet for 18
months.   Ten animals/ sex/ dose were sacrificed at 12 months.  Systemic toxicity was noted in high
dose males as lower body weight gains for the period ending on day 91; high dose males and females
with lower body weight gains for the period ending on day 372 and high dose females with lower
body weight gains to the end of the study.  There were no decreases in food consumption, rather
there were increases in high dose females.  No treatment related effects on food efficiency were noted
in the treated males; however, the high dose females had a dose related decrease in food efficiency
at 12 and 18 months.  

Gross pathological observations included (at 18 months) a mass/nodule of the liver as noted
in 6/41, 7/40, 10/41, and 10/41 in males and 1/40, 0/42, 1/36, and 3/40 in females for the control,
low, mid and high dose groups, respectively; a mass/nodule of the lung in 3/41, 9/40, 10/41, and
12/41 in males and 1/40, 2/42, 9/36, and 6/40 in females for the control, low, mid and high dose
groups, respectively.  There was a statistically significant increase in absolute liver weights of the low
and high dose females and liver weights relative to brain weights in high dose females at 12 months.
Also, there was an increase in relative liver weights in high dose females at 18 months.  The high dose
males showed a statistically significant increase in absolute and relative liver weights at 18 months.
There was a statistically significant decrease in kidney weights relative to body weights in high dose
females at 12 months and a decrease in absolute kidney weight in high dose females at 18 months.
The males at 18 months had a significant increase in absolute kidney weights in all dose groups,
increased kidney weights relative to body weights in the low and high dose groups and increased
kidney weights relative to brain weight in the mid and high dose groups.  

Non-neoplastic observations included slight increases in tubular epithelium
hyperplasia/regeneration in the kidney(s) of high dose males, an increase in centrilobular
hepatocellular hypertrophy in mid and high dose males along with an increase in high dose females
of fibrous osteodystrophy of the sternum.  Neoplastic observations included an increase in
bronchoalveolar adenomas in all treated groups in males (7, 18, 27, and 22%, for the control, low,
mid and high dose groups, respectively) and females (5, 14, 10, and 17% for the control, low, mid
and high dose groups, respectively), statistical  significance was achieved in mid dose males.  The
combined incidence of bronchoalveolar adenomas/carcinomas was increased in all treated groups in
males (7, 18, 32, and 22% for the control, low, mid and high dose groups, respectively).  Only the
mid dose males were statistically significantly different from the controls.  

These data indicate that CD-1 mice showed evidence of bronchoalveolar adenomas (mostly)
and/or carcinomas in the lung, but the data were considered to be inconclusive in terms of the
relationship to alachlor treatment especially when both mouse carcinogenicity studies are considered
together.  The systemic toxicity NOEL for males is 16.64 mg/kg/day and the systemic toxicity LOEL
for males is 65.42 mg/kg/day based on an increase in centrilobular hepatocellular hypertrophy in mid
and high dose males. The systemic toxicity NOEL for females is 90.34 mg/kg/day and the systemic
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toxicity LOEL for females is 399.22 mg/kg/day based on body weight gain decrements and an
increase in fibrous osteodystrophy of the sternum. (MRID No. 43507601).

d. Developmental Toxicity

Developmental studies are designed to identify possible adverse effects on the developing
organism which may result from the mother’s exposure to the pesticide during pre-natal development.

In a developmental toxicity (teratology) study, Charles River rats were given 0 (control), 50,
150 or 400 mg/kg/day of alachlor (92.19% a.i.; Lot# MHK-6) by gavage on gestation days 6 through
19, inclusive.  Maternal systemic toxicity was noted at the high dose as maternal deaths,  and
increased incidence of soft stools, red matter around the nose and mouth and anogenital staining and
reduced body weight gains.  Developmental toxicity was noted at the high dose as a slight increase
in the mean number of early and late resorptions with related increased post-implantation loss and a
slight reduction in the mean number of viable fetuses.  The maternal toxicity NOEL is 150 mg/kg/day.
The maternal toxicity LOEL is 400 mg/kg/day based on increased mortality, increased incidence of
clinical signs and reduced body weight gains.  The developmental toxicity NOEL is 150 mg/kg/day.
The developmental toxicity LOEL is 400 mg/kg/day based on increased resorptions and decreased
litter size (MRID No. 00043645).  

In a developmental toxicity study, New Zealand white rabbits received doses of 0 (control), 50,
100 or 150 mg/kg/day alachlor (94.7% a.i., Lot# 51486-C) by gavage on days 7 through 19,
inclusive.  Maternal systemic toxicity was noted at the high dose as decreased body weight gain
during the dosing period followed by a rebound in body weight gain during the period following
dosing.  No developmental toxicity was noted in the parameters measured.  The maternal toxicity
NOEL is 100 mg/kg/day.  The maternal toxicity LOEL is 150 mg/kg/day based upon a reduction in
body weight gains.  The developmental toxicity NOEL is equal to or greater than 150 mg/kg/day
(highest dose tested) and the developmental toxicity LOEL is greater than 150 mg/kg/day (MRID
No. 40579402).

e. Reproductive Toxicity

A reproduction study is designed to provide general information concerning the effects of a test
substance on mating behavior, conception, parturition, lactation, weaning, and growth and
development of the offspring.

In a three-generation reproduction study, Sprague Dawley CD rats received either 0 (control),
3, 10, or 30 mg/kg/day technical alachlor (92.6% a.i.; Lot# XHI-167) in the diet.  Parental/ Offspring
systemic toxicity was noted at the high dose in the form of discoloration of the kidney and reduced
kidney weights (especially in F2 parents and F3b pups).  Histopathology revealed chronic nephritis in
the high dose males.  The high dose females of each parental generation and the F3b females had lower
ovary weights (this decrease was maximal (17%) and significant in the Fo generation, and was also
associated with 17% decrease in the ovaries to body weight ratio).  No microscopic changes were
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reported in the ovaries and no effect was noted on reproductive parameters.  The parental/offspring
systemic toxicity NOEL is 10 mg/kg/day.  The parental/offspring systemic toxicity LOEL is 30
mg/kg/day based on kidney effects.  Since there were no effects on reproductive parameters, the
reproductive toxicity NOEL is equal to or greater than 30 mg/kg/day (HDT).  The reproductive
toxicity LOEL is greater than 30 mg/kg/day. (MRID No. 00075062).

f. Mutagenicity

 Alachlor

A reverse mutation assay in five strains of Salmonella typhimurium (TA1535, TA100, TA1537,
TA1538, and TA98) using 10 to 5000 Fg/plate with and without S9 metabolic activation was
negative (MRID No. 00109563).

An E. coli WP2 hcr reverse mutation assay using 10 to 5000 Fg/plate with and without S9
metabolic activation was negative (MRID No. 00109563). 

A rec assay with Bacillus subtilis (H17 and M45) using 20 to 2000 Fg/disk was negative
(MRID No. 00109563).  

Alachlor was positive in an in vivo/in vitro unscheduled DNA synthesis (UDS) assay at 1000
mg/kg, a dose approximating the LD50 in rats.  Doses tested were 50, 200, and 1000 mg/kg with
evaluations at 2 and 12 hours (MRID No. 00141061).   

An assay of structural chromosomal aberrations (e.g., in vivo cytogenetics in rat bone marrow)
was negative.  Single doses of 0, 100, 300, or 1000 mg/kg with sacrifice times of 6, 12, 24, and 48
hours (MRID No. 00141062).  

A CHO (Chinese hamster ovaries) HGPRT mammalian cell forward mutation test was negative.
Dose levels tested were 15 to 150 Fg/ml without S9 metabolic activation and 15 to 330 Fg/ml with
S9 metabolic activation (MRID No. 00148921).  

Alachlor was negative in an Ames Salmonella typhimurium mammalian microsome plate
incorporation assay,  conducted in the absence of S9 and with S9 prepared from uninduced rat,
mouse, or monkey nasal turbinates, at concentrations ranging from 50 to 5000 Fg/plate.  Tester
strains TA98, TA100, TA1535, and TA1537 were used (MRID No. 42651301).

Alachlor was positive for inducing UDS in hepatocytes recovered from male Fischer-344 rats
at 12 hours after oral gavage administration of 1000 mg/kg.  (It is noted that the dose at which a
positive response was observed approximates the LD50 of alachlor in rats.)  The average number
of net nuclear grains counts were increased by >5 compared with the controls, with > 10% of the cells
in repair (increased net nuclear grains counts over control were obtained with 2/5 animals, and
increases of  >5 net grains were observed with 3/5 animals.  Similarly, a comparison of the individual
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data from treated animals and the vehicle control group showed that hepatocytes recovered from 3
of 5 animals were positive for UDS, cells from one animal showed a borderline positive response, and
liver cells from the remaining animal was negative.  These data are suggestive of a genotoxic
response.  There was no indication of UDS activity at 12 hours after oral gavage administration of
lower doses (50, 200, or 500 mg/kg) or at 2 hours following gavage with 1000 mg/kg (MRID No.
42651302).

Alachlor was negative in a micronucleus assay in Long-Evans rats  conducted with a single
intraperitoneal injection of 150, 300, or 600 mg/kg and 24-, 48-, and 72-hour sacrifice times. Two
males and one female receiving the high dose died, and clinical signs of toxicity were observed in
males at all doses and in mid- and high-dose females.  A separate experiment in the same study with
radiolabeled alachlor provided evidence that the test material reached the target organ, bone marrow,
when administered intraperitoneally. (MRID No. 42651303).

In a mouse micronucleus assay (MRID No. 44032103), groups of  10-15 male CD-1 mice
received single oral gavage administrations of 250, 500 or 1000 mg/kg alachlor (>99%).  The test
material was delivered to the animals in corn oil.  Animals were sacrificed at 24 and 48 hours post-
administration; bone marrow cells were harvested and 2000 polychromatic erythrocytes per male
were examined for the incidence of micronucleated polychromatic erythrocytes (MPEs).  Death and
other clinical signs (i.e., piloerection and/or decreased defecation) were observed at the highest dose
tested.  Cytotoxicity for the target organ was not observed at any dose.  The positive control induced
the expected high yield of MPEs in the treated males.  There was, however, no evidence that alachlor
induced a clastogenic or aneugenic effect at any dose or sacrifice time.  The study contained major
guideline deficiencies (i.e, use of a single sex, only 5 males/dose/sampling time and no 72-hour post-
treatment sacrifice).  However, the study is classified as acceptable for the following reasons: 

@ Previous studies have shown that alachlor is not active in the mouse bone marrow
micronucleus assay.

@ Adequate justification for the use of males only was provided.
@ Variations within and among treatment groups were minimal; hence, the findings with

the smaller than recommended sample size are considered valid. 
@ The uniformly negative response in conjunction with the absence of an effect on cell

cycling suggest that sampling cells 72 hours after compound administration would not
have altered the outcome of the study.

Based on these considerations, the Agency concluded that the study satisfied the requirements
for 84-2 for in vivo cytogenetic mutagenicity data.

Metabolites of Alachlor

Urine from alachlor treated rats was tested in an Ames Salmonella  assay using strains TA98,
TA100, TA1535, and TA1537 in the presence and absence of arochlor 1254-induced mammalian
activation system and/or ß-glucuronidase/sulfatase and dose levels of 0.005 to 0.5 ml/plate.  There
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was a weak mutagenic response in strain TA98 in the presence of ß-glucuronidase. A weak mutagenic
response was also observed in strain TA1537 in the presence of both ß-glucuronidase and metabolic
activation (MRID No. 00155389, 00155392).

Bile from alachlor treated Long-Evans rats tested in an Ames Salmonella  assay using strains
TA98, TA100, TA1535, and TA1537 in the presence and absence of arochlor 1254-induced liver
homogenate (S-9) or ß-glucuronidase at dose levels of 0.01 to 0.20 ml/plate was negative under all
conditions (MRID No. 00155389, 00155393).  

Ames Salmonella assays with synthesized metabolites of alachlor using strains TA98, TA100,
TA1535, and TA1537 at dose levels of 0.004 to 10.00 mg/plate both with and without S9 metabolic
activation showed that of five metabolites tested (t-hydroxysulfone [CP101394; rat, mouse, goat, hen,
rotation crops metabolite], sec- amide p-hydroxy methylsulfone [CP51214; rat metabolite],
t-sulfinyllacetic acid [CP108267; corn metabolite], t-oxanilic acid [CP108064; soil, water, soybean
metabolite], and t-sulfonic acid [CP108065; corn, soil, soybeans, water metabolite]), only the
t-hydroxysulfone metabolite was observed to be mutagenic (strain TA100 at 3 and 10 mg/plate in the
presence and absence of metabolic activation).  (MRID No. 00151394, 00151395, 00151396,
00151397, 00151398, 001513999)  

In Ames Salmonella assays with synthesized metabolites of alachlor (CP97230 and CP101384
[s-hydroxysulfone]) using strains TA98, and TA100 at dose levels of 0.01 to 10.00 mg/plate both
with and without S9 metabolic activation only the s-hydroxysulfone metabolite was observed to be
weakly mutagenic (strain TA100 at 1, 3 and 10 mg/plate in the presence and absence of metabolic
activation).  The responses that were less than a 2-fold increase indicating a positive response.
(MRID No. 00155389, 00155391).

Two alachlor metabolites, 2’6’-diethyl-2-methyl thioacetanilide (DMTA) and
2’6’-Diethylaniline (DEA), were tested (MRID No. 42651301) in an Ames Salmonella typhimurium
mammalian microsome plate incorporation assay in the absence of S9 and with S9 prepared from
uninduced rat, mouse, or monkey nasal turbinates.  Tester strains TA98, TA100, TA1535, and
TA1537 were used.  DMTA was positive in strain TA1535 in three independent Salmonella
typhimurium mammalian microsome plate incorporation assays, conducted with S9 prepared from
mouse nasal turbinates.  In addition, there was a tendency for increased numbers of revertants of
TA1535 to occur following exposure to higher dose levels (1500 and/or 5000 Fg/plate) of DMTA.
This was also observed in one of two assays conducted with rat nasal turbinate S9.  Although only
marginal increases were observed, the increases were reproducible and statistically significant.  There
was no response in tester strains TA98, TA100 or TA1537 with the nonactivated test material or in
the presence of S9 prepared from mouse, rat, or monkey nasal turbinates. However, it should be
noted that DMTA is not a stable product of alachlor metabolism. 

DEA was positive in strains TA1535 and TA100 in at least two independent Salmonella
typhimurium/mammalian microsome plate incorporation assays, conducted with S9 prepared from
mouse nasal turbinates.  The nonactivated test material and the test material activated with rat nasal
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turbinate S9 were also positive in strain TA100.  Although only marginal increases were observed,
they were reproducible and statistically significant. There was no consistent response in tester strains
TA98 and TA1537.

g. Metabolism

Metabolism studies in Sprague Dawley rats found that an oral dose of 7 or 700 mg/kg of
alachlor was mainly eliminated in urine and feces, and that 89% of the dose was eliminated in 10 days
(minimal alachlor was found in the expired CO2).  The elimination was considered to be biphasic; the
initial rapid phase had a half life of 0.2 to 10.6 hours, which then slowed to a half life of  5 to 16 days.
Fourteen metabolites were identified in urine and 13 in feces.  Three of the metabolites were common
to both urine and feces.  The eliminated metabolites were conjugates of mercapturic acid, glucuronic
acid, and sulfate (MRID No. 00132045).  

From a metabolism study in Rhesus monkeys, five urinary metabolites were identified after
intravenous injection.  One of these metabolites, (also found in rat and mouse urine,
N-[2-ethyl-6-(1-hydroxyethyl)-phenyl]-N-(methoxymethyl)-2(methylsulfonyl)acetamide), tested
positive in the Ames test with Salmonella typhimurium, with and without activation.  This metabolite
was an HEEA metabolite not previously identified in the monkey.  

Of the metabolites found in the above two metabolism studies, only two urinary metabolites
were common to both the rat and monkey (secondary and tertiary mercapturic acid conjugates). Side
chain hydroxylation and sulfate conjugation metabolites were not found in monkey  urine as they were
in rats (MRID No. 40000901). 

Another metabolism  study was conducted on male and female Long Evans rats  (MRID
42651306, 42852107, 42651308, 42852108).  This study consisted of seven groups of rats. Both oral
dosing studies using corn oil as the vehicle and intravenous administration studies using propylene
glycol as the vehicle were performed.  Together these seven studies satisfy GLN 85-1.  The study is
considered to be the definitive study for understanding how the rat metabolizes alachlor.  

Oral administration of alachlor was studied using female Long-Evans Crl:CD(LE)BR rats six
to nine weeks of age in five dose groups.  Groups 1, 2,  and 3 each consisted of 33 rats.  Each group
received single oral doses of radiolabeled alachlor (uniformly labeled in the phenyl ring with 14-C,
and enriched with 13-C at the C-2 carbon) at target doses of 7 (Group 1), 70 (Group 2), or 700
(Group 3) mg/kg. Group 4 consisted of 21 rats which received 15 consecutive daily doses of
radiolabeled alachlor at 700 mg/kg/day. Group 5 consisted of 6 rats which received a single oral dose
of radiolabeled alachlor at 700 mg/kg for the purpose of obtaining plasma samples at 2, 4, and 6
hours post-dosing.  Long Evans rats (5/sex/dose) were used to study the disposition and metabolism
of alachlor following intravenous administration at 7 (Group 6) or 70 (Group 7) mg/kg.  

In the oral studies, absorption at the 7 or 70 mg/kg dose levels was essentially complete, with
a slight decrease in absorption at the 700 mg/kg dose level. Repeated oral dosing at 700 mg/kg had
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no significant effect on absorption. Residual radioactivity did not exceed 5% of the administered dose
at any of the dose levels in this study. On a ug/g basis, the residual radioactivity in the non-glandular
stomach was higher than in the glandular stomach except at 4  hours post-dose at the 700 mg/kg dose
level. Decreasing the dose decreased the percentage of the dose in the non-glandular stomach but not
in the glandular stomach. Nasal turbinates showed a secondary peak of radioactivity at 8 hours
post-dose at the 700 or 70 mg/kg dose levels in contrast to other tissues. Excretion of alachlor
derived radioactivity was approximately equivalent between urine and feces, with between 30-47%
excreted in urine and 41-45% excreted in feces at single oral doses of 7, 70, or 700 mg/kg.
Intravenous dosing at 7 or 70 mg/kg resulted in a similar excretion profile.   Repeated oral dosing at
700 mg/kg resulted in a slight increase in fecal excretion of radioactivity.  In urine, the sec- amide
hydroxymethyl sulfone metabolite (metabolite F5) of alachlor was the predominant urinary metabolite
after oral and intravenous administration, ranging from 2.1-7.4% of the dose. Repeated oral dosing
resulted in the appearance of several additional metabolites, but it is not known whether these
additional metabolites are unique to repeated oral administration of alachlor. In feces, the tert-amide
mercapturic acid and the disulfide appeared to be the major metabolites after single oral doses of
alachlor. Increasing the dose appeared to increase the percentage of these 2 metabolites in feces.

In this study, male and female CD-1 mice (10/sex) received a single oral dose of radiolabeled
alachlor in corn oil (890 mg/kg for male mice, 819 mg/kg for female mice). Urine and feces were
collected daily for up to 7 days post-dose for analysis of excreted radioactivity and for identification
of metabolites.  In urine, 18.4 ±3.9% and 23.6±4.1% of the dose was excreted in male and female
mice, respectively. In feces, 66.5±6.9% and 53.6±3.6% of the dose was excreted in male and female
mice, respectively.  Total recovery of radioactivity was 85.5±3.7% for male mice, and 79.4±2.7% for
female mice.  (The low recoveries may be due to the fact that the mice were housed in pairs in units
larger than those normally used for a mouse.)  Analysis of blood at seven days post-dose showed
0.095±0.016% of the dose in males, and 0.075±0.017% of the dose in females. Half life for urinary
elimination was reported as 0.88±0.11 days in males, and 1.18±0.16 days in females.  Half-life for
fecal elimination was reported as 0.90±0.06 days in males, and 1.11±0.05 days in females.  The data
in this study show that in contrast to the rat, feces is the major route of excretion for alachlor derived
radioactivity in CD-1 mice.  The high percentage of fecal excretion could be the result of poor
absorption of test chemical or extensive biliary excretion in the mouse. 

Pooled urine and fecal samples representing the 0-48 hour collection time for urine and the 0-96
hour collection time for feces, were analyzed for metabolites of alachlor in male and female CD-1
mice.  In feces, at least 10 metabolites were isolated (See Table 4).  Urinary metabolites are in Table
5.
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Table 4:  Metabolites in Mouse Feces 

Metabolite % of Dose - Male Feces % of Dose - Female Feces

alachlor 1.8 2.2

tert-amide mercapturic acid 4.1 3.3

disulfide conjugate 0.6 1.0

sec-amide mercapturic acid 0.7 0.6

tert-amide thioacetic acid 1.2 0.9

tert-amide hydroxy sulfone 0.6 0.5

tert-amide dihydroxysulfone 0.0 0.0

benzyl glucuronide 2.1 1.0

tert-amide cysteine conjugate
+NCH20-glucuronide

5.0 3.7

Table 5:  Urinary Metabolites Characterized in the Mouse

Metabolite % of Dose - Male Urine % of Dose - Female Urine

tert-amide cysteine conjugate 0.1 0.3

NCH2O glucuronic acid 1.9 3.2

cysteine sulfoxide (proposed) 0.2 0.3

sec-amide dihydroxysulfone 0.1 0.2

sec-amide hydroxy sulfoxide 0.1 0.2

sec-amide hydroxy sulfone 0.1 0.2

para-amino sulfate 0.1 0.2

While metabolism of alachlor utilizes the same metabolic pathways in mice as in rats, there are
quantitative differences between mice and rats in the metabolite profile present.  Mouse feces were
found to contain greater amounts of mercapturic acid conjugate and lesser amount of disulfide
conjugate than in rat feces.  The number of urinary metabolites observed in mouse urine was greater
than in rat urine.  Mouse urine was found to contain greater amounts of glucuronic acid conjugates
and cysteine conjugates than the rat, but a lesser amount of phenolic (hydroxylated) metabolites
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(MRID No. 42651305, 42852106).

h. Special Studies

Monsanto has voluntarily submitted a number of special studies on alachlor which were
performed to better understand the mechanisms involved in the toxic responses induced by alachlor,
including tumor formation.  The following special studies can be categorized in the following groups:
in vivo metabolism studies, in vitro metabolism studies, whole body autoradiography (WBA) studies,
mutagenicity studies, and cell proliferation/cytotoxicity studies.  Some of the submitted data used for
cancer peer review consisted of studies conducted with butachlor, a structural analog of alachlor. 
These special studies do not satisfy any guideline requirements.  Further discussion of the conclusions
of these studies is in the Dose Response Assessment Section under the Cancer Classification
discussion.

In Vivo Metabolism Studies

C Effect of Multiple Oral Dosing on the Metabolism, Distribution, and Elimination of Alachlor
in the Long-Evans Rat.  (MRID Nos. 42651310, 42852109)

C A Study of the Metabolism and Excretion of Alachlor in Rats Chronically Exposed to Alachlor;
Routes and Rates of Elimination.  (MRID No. 42651307)  Characterization of Metabolites in
the Urine and Feces.  (MRID No. 42931101) 

C Metabolism of Alachlor Methyl Sulfide in Long-Evans Rats.  (MRID No. 42651309)

In Vitro Metabolism Studies with Alachlor and Alachlor Metabolites

C A Study of the In Vitro Liver Slice Metabolism of Alachlor in the Male Rat, Mouse, and
Monkey.  (MRID No. 42651311)

C A Study of the In Vitro Metabolism of Alachlor Using Enzyme Preparations From Selected Rat
Tissues. Part I. Preparation of Tissue Homogenates.  (MRID No. 42651312)

C In Vitro Metabolism of Alachlor by Rat Liver, Kidney, Lung, Nasal, and Stomach
Homogenates. (MRID No. 42852110)

C In Vitro Metabolism of Alachlor by Rat and Mouse Liver and Nasal Enzymes.  (MRID No.
42852111)   

C Metabolism of Alachlor Methyl Sulfide in Long-Evans Rats.  (MRID No. 42651309)

C In Vitro Metabolism Study of Alachlor, Alachlor Secondary Methyl Sulfide, and
2,6-Diethylaniline by Rat and Monkey Nasal Turbinate Part II.  (MRID No. 42651314)
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C In Vitro Metabolism of Alachlor, Alachlor Secondary Sulfide, Alachlor Sec-Amide, and
2,6-Diethylaniline by Rat and Human Nasal Turbinates and Liver.  (MRID No. 43482301)

C Effects of Alachlor on Tissue Levels of Glutathione in the Rat.  (MRID No. 42651318)

C Effect of Alachlor on Glutathione Levels of Cultured Adult Rat Hepatocytes.  (MRID No.
43641603)  (Note: This study was not conducted according to 40 CFR Part 160, but is a report
based on university thesis research conducted at Searle, a Monsanto subsidiary.)

Studies on Alachlor Using Whole Body Autoradiography (WBA)

C Whole Body Autoradiography Studies on 14-C Alachlor in Rats, Mice, and Monkeys. (MRID
No. 42852103)

C A Comparative Study of the Distribution and Localization of Alachlor, Metolachlor, and MON
4601 in Rats Using WBA.  (MRID No. 42852104)

C A Study of the Distribution and Localization of Alachlor-Methylsulfide in Rats Using WBA.
(MRID No. 42651304)

C A Study of the Distribution and Localization of Diethylaniline (DEA) in Rats and Mice Using
WBA.  (MRID No. 43507401)

C A Study of the Distribution and Localization of Dimethylaniline (DMA) in Rats and Mice Using
WBA.  (MRID No. 43706001)

C Comparison of the Distribution and Excretion of Radiolabeled Alachlor in the Sprague-Dawley,
Fisher 344 and Long-Evans Rat and Golden Syrian Hamster.  (MRID No. 42852105)

Mutagenicity Studies with Alachlor

C Determination of CP-50144-Derived Radioactivity in Rat.  (MRID No. 43369201)

C Study of the Effects of Alachlor on Cellular Stress Response Genes in Rat Nasal Turbinate
Tissue. (MRID No. 43590002)

Cell Proliferation / Cytotoxicity Studies

C Characterization of Covalent Adducts Formed with Nasal Tissue Protein Following Dietary
Administration of 14-C Alachlor to Female Long-Evans Rats.  (MRID No. 43641604)

C A Study of the Effect of Alachlor and Selected Metabolites on Cytotoxicity Markers in Nasal
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Tissue of the Long-Evans Rat.  (MRID No. 43641602)

C Gastric Tumor Initiation/Promotion Study of Butachlor in Sprague-Dawley Rats (Monsanto
Company, The Agricultural Group, Environmental Health Laboratory for Monsanto
Company, Monsanto Study#: ML-92-365, Monsanto EHL Study#: EHL 92142, August 18,
1994, MRID No. 43729502).  

C A Study of the Mechanism of Butachlor Induced Carcinogenicity in Female Sprague-Dawley
Rats (Monsanto Company, The Agricultural Group, Environmental Health Laboratory for
Monsanto Company, Monsanto Study#: EHL-92049, Monsanto Study#: ML-92-146,
February 9, 1995, MRID No. 43750801).  

C A Study on the Effect of Butachlor on Cell Proliferation in Selected Tissues of the Mouse
(Monsanto Company, The Agricultural Group, Environmental Health Laboratory for
Monsanto Company, Monsanto Study#: EHL-93064, Monsanto Study#: ML-93-153, August
11, 1994, MRID No. 43729503).  

C Effects of Butachlor on Cell Proliferation and Mucosal Thickness in the Gastric Tissue of
Female Rhesus Monkeys (American Health Foundation and White Sands Research Center and
Environmental Health Laboratory for Monsanto Company, Monsanto Study#: EHL-93064,
Monsanto Study#: WS-93-164 and WS-93-165, MRID No. 43729501).  

C Gastric Tumor Promotion Study of Alachlor in Long-Evans Rats.  Monsanto Company, The
Agricultural Group, Environmental Health Laboratory for Monsanto Company, Monsanto
Study No. ML-93-137, Monsanto EHL Study# EHL 93049, February 3, 1995.  MRID No.
43590001. 

The data from these studies were used to draw the following conclusions: 

Nasal Tumors
 

Based upon the available data for alachlor, the following hypothesis has been proposed for
the production of tumors in the nasal mucosa:  alachlor is metabolized in the rat to the glutathione
(mercapturic acid) conjugate, which is excreted through the bile into the gut.  In the gut, enteric
bacteria metabolize the conjugate to the thiol conjugate, with subsequent S-methylation of the thiol.
This product, the methyl sulfide, is re-absorbed into the systemic circulation where conversion to the
secondary sulfide occurs.  Hydrolysis of the secondary sulfide by arylamidase produces the
diethylaniline metabolite of alachlor. Oxidation of the diethylaniline metabolite produces the putative
toxic metabolite, diethylbenzoquinone imine (DEBQI).  This metabolite binds to cellular protein,
resulting in eventual cell death.  Ensuing regenerative cell proliferation can then lead to neoplasia
through “fixation” of spontaneous mutations.  

The registrant presented data in support of their conclusion that the nasal tumors observed
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following alachlor administration are unique to the rat based on differences in disposition of alachlor
in the rat versus other species.  In vivo studies in Long-Evans rats (MRID No. 42651306, 42651308,
42852107, 42852108) and CD-1 mice (MRID No. 42651305,  42852106) showed that a greater
percentage of a given dose of alachlor was eliminated in feces of mice vs rats.  In addition, it was
shown that mouse urine contained a greater percentage of glucuronide conjugates and cysteine
conjugates of alachlor, while rat urine contains a greater amount of phenolic (hydroxylated)
metabolites. In addition, rat feces were found to contain greater percentages of mercapturic acid
conjugates and sulfone metabolites than mouse feces.  These data are supportive of the proposed
metabolic pathway for production of the putative toxic intermediate of alachlor in the rat.  In addition
to the comparative metabolism of alachlor in rats versus mice, the in vivo metabolism of the methyl
sulfide metabolite of alachlor in female Long-Evans rats demonstrated the production of
4-amino-3,5-diethylphenylsulfate, a stable end-product indicative of the formation of the quinone
imine precursor (MRID No. 42651309). 

In vitro studies conducted by the registrant demonstrated the presence of the reactions
necessary for production of the DEBQI intermediate.  These include glutathione conjugation of
alachlor, hydrolysis of the secondary sulfide by arylamidase, and hydroxylation of 2,6-diethylaniline.
Further, in vitro studies demonstrated significant species differences in the rates of these reactions.
Comparative in vitro metabolism of alachlor by several tissues in the Long-Evans rat (MRID No.
42852110) showed the presence of arylamidase activity in liver and nasal tissue resulting in formation
of the 2,6-diethylaniline metabolite.  Oxidation of the 2,6-diethylaniline metabolite to
4-amino-3,5-diethylphenol was shown to be approximately 50 times greater in nasal microsomes than
in liver microsomes.  Rat and mouse liver and nasal tissues were compared for their ability to
metabolize alachlor to the proposed DEBQI intermediate (MRID No. 42852111).  The velocity of
the nasal aryl amidase reaction in rat nasal tissue towards the sec-amide metabolite of alachlor was
observed to be 14-20 times higher in rat than in mouse.  The velocity of the nasal arylhydroxylase
towards diethylaniline in rat nasal tissue was found to be approximately 2-fold higher than in mouse.
This study demonstrated that certain key enzymes responsible for production of the proposed toxic
intermediate of alachlor are more active in rat nasal mucosa vs mouse nasal mucosa.  Liver and nasal
cytosolic or microsomal fractions were used from rat and monkey to study metabolism of alachlor
to the GSH conjugate, the hydrolysis of alachlor secondary sulfide by arylamidase, and the
hydroxylation of 2,6-diethylaniline (MRID No. 42651314).  Velocity of rat liver GST was 3.9 times
greater than monkey GST towards alachlor. Velocity of rat nasal GST was 114.3 times greater than
monkey GST towards alachlor.  Velocity of secondary sulfide hydrolysis was equivalent in rat and
monkey liver preparations, but was 4 times greater in rat nasal tissue vs monkey nasal tissue.
Velocity of DEA hydroxylation in rat liver was 3 times greater than in monkey liver, and 7.6 times
greater in rat nasal tissue than in monkey nasal tissue.  Thus, the enzymes thought to be responsible
for production of the toxic intermediate of alachlor are more active in rat nasal tissue vs monkey nasal
tissue.  
   

In MRID No. 43482301, cytosolic and microsomal fractions from rat and human liver and
nasal tissue were studied to determine the differential species capability to conjugate alachlor with
glutathione, to hydrolyze the secondary methyl sulfide (secondary sulfide), and to hyroxylate the
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2,6-diethylaniline metabolite of alachlor.  Velocity of glutathione conjugation in rat liver and nasal
tissue was 4.0 and 32.5 times greater than in human liver and nasal tissue, respectively.  Velocity of
hydrolysis of the secondary sulfide was 5.8 times greater in rat nasal tissue vs human.  Velocity of
DEA hydroxylation was 7.5 times greater in rat liver vs human, and 129.8 times greater in rat nasal
tissue vs human.

Whole body autoradiographic (WBA) studies conducted in rats, mice, and monkeys provided
further support for the species specificity of the mechanism of alachlor-induced nasal tumors.  In
MRID No. 42852103, WBA studies in rats, mice, and monkeys following single oral doses of 7, 70,
and 700 mg/kg were conducted.  A similar picture of tissue distribution was observed in all species
with the exception of blood, in which significant amounts were observed only in the rat at 5 days
post-dose, and the nasal turbinates, in which significant accumulation was observed in the rat, less
in the mouse, and none in the monkey.  Comparative WBA studies on the localization of alachlor,
metolachlor, and MON 4601 were conducted in male and female rats after target doses of 7 and 700
mg/kg (MRID No. 42852104).  Nasal turbinate localization appeared less for alachlor than for
metolachlor and MON 4601 at one day post-dose at the 7 and 700 mg/kg dose.  The data in this
study indicated a faster clearance of alachlor from the intestinal tract vs metolachlor and MON 4601,
and also indicate that metolachlor and MON 4601 undergo biliary excretion and enterohepatic
circulation. Whole body autoradiography studies of the localization of the methylsulfide metabolite
in rats after oral administration at 0.7 and 7.0 mg/kg (MRID No. 42651304) and localization of the
diethylaniline metabolite of alachlor in rats after oral administration of 7 and 70 mg/kg (MRID No.
43507401) showed that for the methyl sulfide metabolite, localization in the nasal turbinate was
evident up to 5 days post-dose, while for the diethylaniline metabolite, nasal turbinate localization was
evident in the rat but not the mouse.  Comparative distribution of alachlor using WBA after oral doses
of 7 and 70 mg/kg was examined in Sprague-Dawley, Long-Evans, and Fisher 344 rats as well as in
Syrian hamsters (MRID No. 42852105).  Nasal localization was evident in all three strains, but was
most apparent in the Long-Evans rat. Nasal localization was not evident in the hamster.

Collectively, these WBA studies support the conclusion that the distribution of alachlor
derived radioactivity to the nasal turbinates, as well as that of alachlor metabolites thought to be
involved in nasal tumor formation, is greater in the rat than in the mouse or monkey.  When
considered in conjunction with in vitro studies on the activities of enzymes responsible for formation
of the DEBQI intermediate, it is evident that not only does alachlor derived radioactivity localize to
the rat nasal turbinate tissue to a greater degree than in mice or monkeys, but that the activities of the
enzymes involved in the conversion of the secondary sulfide to the DEBQI intermediate are
significantly higher in the rat than in the mouse, monkey, or human. 

The mechanism of alachlor-induced nasal tumors is considered by the registrant as a
non-genotoxic mechanism.  This argument is largely based upon the mutagenicity database, in which
it is argued that alachlor has no significant genotoxic activity in mammalian systems.  Studies
examining the effect of alachlor administration on tissue glutathione levels following in vivo
administration of oral and intraperitoneal doses of alachlor to Long-Evans rats as well as the effect
of alachlor on glutathione levels in cultured hepatocytes have been conducted (MRID Nos. 42651318
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and 43641603).  These studies showed depletion of hepatic glutathione followed by recovery after
a single i.p. dose of 350 mg/kg or single oral doses of 126 or 350 mg/kg. Alachlor was hepatotoxic
at concentrations above 400 FM, and significant glutathione depletion was also observed at
concentrations above 300 FM alachlor.  While no significant depletion of nasal glutathione levels
were observed, the DNA damaging effect of alachlor might be related to depletion of glutathione and
subsequent tissue toxicity, and not to a direct mode of action. It is noted that significant hepatoxicity
in the form of elevated serum ALT (alanine amino transferase), AST (aspartate amino transferase),
and LDH (lactate dehydrogenase) as well as centrilobular cytoplasmic eosinophilia, centrilobular
inflammation, and centrilobular hepatocellular degeneration/necrosis was observed at a dose of
alachlor (1000 mg/kg) which also caused a weak UDS response.  These data are consistent with a
non-genotoxic mode of action for alachlor.  

With regard to the nasal tissue, two studies addressed the mechanism of nasal turbinate
induced tumors. In the first study (MRID No. 43641604), female Long-Evans rats were fed 14-C
alachlor in the diet at a targeted dose level of 126 mg/kg/day for a total of 13 days.  On days 1, 3, 7,
and 13, 3 rats were sacrificed and the covalent binding of alachlor derived radioactivity to nasal
protein was determined.  The results of this study showed a direct correlation between the total level
of alachlor binding to rat nasal proteins and length of treatment. The major adduct was identified as
the 3,5-diethylbenzo-quinone-4-imime (DEBQI)-cysteine adduct.  Formation of DEBQI in the rat
nasal tissue is believed to be required for induction of nasal tumors.  In the second study (MRID No.
43641602), the in vitro cytotoxicity of alachlor, DEA, secondary sulfide, and secondary amide were
assessed in preparations of rat nasal turbinate as evidenced by leakage of the enzyme acid phosphatase
into the culture medium.  Concentrations of alachlor and metabolites used were either 1 or 5 mM.
Alachlor at both 1 and 5 mM was shown to increase acid phosphatase levels in the culture medium.
Neither the secondary sulfide or secondary amide caused an increase in acid phosphatase levels at 1
mM (5 mM concentration not possible due to solubility limitations).  DEA was observed to increase
acid phosphatase levels at 5 mM in nasal tissue.  The cytotoxicity observed with alachlor in nasal
tissue is consistent with the cell proliferation response observed in nasal tissue after administration
of alachlor, but the entity responsible for the cytotoxic response is not known with certainty. 

Gastric Tumors

In response to scientific and regulatory questions raised in Japan, an extensive research
program was undertaken to understand the mechanism by which chloroacetanilides induce stomach
tumors in rats. The majority of this work was conducted with butachlor in Sprague-Dawley rats.
Since butachlor is a close structural analog of alachlor, and the two compounds produce the same
glandular stomach tumors, extrapolation of the mechanistic information to alachlor is scientifically
justified. To further support this, some bridging data have been developed with alachlor and were
previously reported to the Agency. The purposes of these provided data are to: (a) report the results
and conclusions of the mechanistic studies conducted with butachlor; and  (b) integrate these results
with those from the alachlor work to show that the same mechanisms are operative for both
herbicides.
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In a gastric tumor initiation/promotion study (MRID No. 43729502) the results showed that
butachlor had no initiating potential of its own when used at dose levels which produced gastric
tumors in the chronic toxicity study in rats.  Butachlor was found to enhance the formation of gastric
neoplasms when combined with an initiating agent.  This occurs primarily in females and at the dose
which induced neoplasms in the chronic rat study.  In a study of the mechanism of butachlor induced
carcinogenicity in female Sprague-Dawley rats (MRID No. 43750801) the investigators concluded
that these data delineated the mechanistic processes involved in the production of the gastric, nasal
and thyroid tumors for butachlor.  It was suggested that the data provided support for the
involvement of non-genotoxic mechanisms that would be threshold sensitive to humans.  They also
stated that these studies further support the view that the rat tumors induced by butachlor are not
relevant to man and that butachlor does not pose a human health risk (not formally reviewed by the
Agency). In a study on the effect of butachlor on cell proliferation in selected tissues of the mouse
(MRID No. 43729503) the investigators found no consistent increase in cell proliferation in either
the fundic or pyloric regions.  There was a slight increase in the fundic neck region but not in the base
region and there was no evidence of toxicity in the mucosa.  In another study on the effects of
butachlor on cell proliferation and mucosal thickness in the gastric tissue of female Rhesus monkeys
(MRID No. 43729501), according to the investigators there were no relevant changes in cell
proliferation in any area of the stomach and no changes in the mucosal thickness in any of the
monkeys up to and including 400 mg/kg.  The results of this study differ from those studies in the rat,
where increases in proliferative activity and reductions in mucosal thickness were observed.  The
doses used in the monkey are reported to exceed the MTD in the rat by 2 to 4 times.

The registrant conducted an initiation-promotion study with alachlor (MRID No. 43590001)
as a follow-up to a stomach tumor initiation/promotion study with butachlor.  In this study, 100 male
and 100 female Long-Evans rats obtained from Charles River Breeding Laboratory, Portage, MI, 6
weeks of age and weighing 168-219 g for males and 139-176 g for females were administered by oral
gavage a single dose of 150 mg/kg of the known gastric tumor initiator N-methyl-N’-nitro-N-nitroso-
guanidine (MNNG) to 4 groups of 20 animals per sex.  One of these groups was not further treated.
Another group received dietary administration of 8000 ppm catechol, and two groups received either
15 or 126 mg/kg/day of alachlor in the diet for 1 year while another group (not MNNG treated)
received a single oral dose of DMSO (5 mL/kg) followed by dietary administration of alachlor at a
level of 126 mg/kg/day (there was another group of 15 animals per sex obtained near the end of the
study to serve as “control” animals for serum gastrin levels, gastric fluid amount, pH, and HCl
concentration).  The investigators determined, at the end of the study, stomach  pH, gastric acid
secretion over a 4 hour period in 5-6 of the control and DMSO/Alachlor treated animals.  They also
obtained blood from 9-10 control and DMSO/Alachlor treated animals for serum gastrin
determinations.  The stomachs of all animals were examined grossly and microscopically.  

Alachlor was found to promote the development of glandular stomach tumors in females and
to a lesser extent in males.  No effect of treatment was noted in the animals treated with MNNG alone
(1 tumor).  Alachlor alone produced no tumors in males and 4 tumors in females.  MNNG/alachlor
treated animals produced tumors in 75% of treated females and 30% of treated males at 126
mg/kg/day.  These tumors were neoplasms of the glandular stomach, mostly in the fundus region.
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In the 15 mg/kg/day alachlor + MNNG no tumors were observed in the females.  However several
tumors were found in males at both doses and in females at the 126 mg/kg/day dose following
MNNG.  The investigators interpreted this as due to MNNG rather than alachlor, since they occurred
at equivalent frequency in the males at both doses, the lower of which had no promotional activity.
In a previous butachlor initiation/promotion study, the group treated with MNNG only induced
adenomas and adenocarcinomas in the pyloric region.  Alachlor administration was noted to produce
atrophy of the fundic mucosa in almost every animal at 126 mg/kg/day both with and without the
initiator, MNNG.  No atrophy was noted in any animal at 15 mg/kg/day alachlor for one year.  The
high dose alachlor animals of both sexes had reduced amounts of fluid in the stomachs.  Stomach pH
was numerically increased, and gastric hydrochloric acid secretion was decreased and serum gastrin
levels were elevated in high dose animals.  

The Agency believes that the data provide evidence that alachlor produces glandular stomach
tumors in rats through the same non-genotoxic, non-linear sensitive mechanism as butachlor and that
this mechanism may be operative in humans under certain specific pathological states.   

Alachlor has been shown to produce glandular stomach tumors in Long-Evans rats at doses
considered in excess of an adequate dose for carcinogenicity testing. Butachlor also induced these
gastric neoplasms in Sprague-Dawley rats following chronic high dose exposure. In this butachlor
bioassay, the occurrence of gastric tumors was restricted solely to the highest dose tested (150
mg/kg/day), a level of exposure which was considered greatly in excess of an adequate dose for
carcinogenicity testing.  In a butachlor chronic bioassay with F-344 rats, the highest dose was
considered adequate for carcinogenicity testing, and no gastric tumors were found. This and other
information indicate that chloroacetanilides produce stomach tumors in rats via a non-linear type
mechanism.  

The Agency evaluated the data submitted by the registrant in support of the threshold (non-
linear) type mechanism for induction of gastric tumors by alachlor and concurred with the explanation
put forth by the registrant.  

Thyroid Tumors

Mechanistic data in support of the thyroid tumors consisted of two studies. In the first, dose
levels of 0 or 126 mg/kg/day were used to measure indices of thyroid function (T3, T4, and TSH
levels).  While the results of this study showed no significant effect of alachlor on T3, T4, or TSH
levels, the results pertaining to TSH levels were considered invalid based on the use of human
antibodies in the TSH assay.   

In the second study (MRID No. 42957201), Long-Evans rats were dosed with alachlor for
up to 120 days at dose levels of 0 and 126 mg/kg/day.  Separate groups were exposed to control diet
or alachlor in the diet for 7, 14, 28, 60, or 120 days, with a separate group exposed to alachlor for
60 days in the diet and then control diet for 60 days.  The results of this study showed increased liver
weights at all time points, increased activity of uridine 5’-di-phosphoglucuronyl transferase
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(UDPGT), and increased thyroid weights from day 14 throughout the remainder of the study.  TSH
levels were statistically significantly increased from day 14 on, although the increase at day 120 was
not significant.  T3 levels were increased over control at 7, 14, 60, and 120 days; T4 levels were
decreased at 7 and 28 days and increased at 14 days, returning towards normal at following time
points.  The dose group which received alachlor for 60 days followed by 60 days of control diet
showed relatively unaffected T3, T4 and TSH levels.  Thyroid follicular hypertrophy/hyperplasia was
also noted in the treated animals mainly in the 28 and 60 day groups, with 1 animal in the 120 day
group progressing to nodular hyperplasia.

The results of the above studies suggest that thyroid tumors (which only occur in the male
rat), result from induction of hepatic UDPGT, with a consequent decrease in circulating T3 and T4
and a subsequent increase in TSH (the compensatory response resulted in increased T3 levels).  This
action is known to result in a hyperplastic response of the thyroid. The mechanism of thyroid
tumorigenesis observed with alachlor is consistent with the mechanism of thyroid tumorigenesis
observed with other chemicals causing a disruption of thyroid hormone balance.  

Human Studies

Human Biomonitoring

A biomonitoring study of a pesticide involves following a group of workers during a defined
field use of the pesticide.  Urine is collected before and after exposure and analyzed for metabolites
of the pesticide.  From this data one determines the quantity of pesticide absorbed during the defined
field exposure.  Thus, a biomonitoring study consists of two parts (1) a qualitative and quantitative
identification of the metabolites of the pesticide, usually by following radiolabel in a mammalian
species, and (2) the field study in human subjects.

In the three submitted biomonitoring studies the internal dosage of alachlor was estimated by
analysis of the urinary excretion of alachlor metabolites which contained the DEA and HEEA
moieties.

The first biomonitoring study (MRID No. 00150089) was conducted using two formulations
of alachlor, the EC (emulsifiable concentrate) and the Mcap (microencapsulated).  The study was
designed to determine the dosages of alachlor in workers, and to compare the dosages of the two
formulations.  The study was conducted in Indiana during May 1984.  Both the EC and Mcap were
applied by shallow incorporation to corn fields at an application rate of 4 lbs a.i./acre.  Each
formulation was applied by four different individuals.  Applicators 1, 3, 5, and 7 applied EC and
applicators 2, 4, 6, and 8 applied Mcap.  Additionally a control subject was present at the field during
the application.  

The subjects were Monsanto employees who wore goggles and elbow length rubber gloves
during mixing/loading and leather boots, trouser, long sleeve shirts and caps throughout the entire
operation.  The clothing was in agreement with the protective clothing requirements stated on the
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labels. Each applicator emptied eight  2.5 gallon containers of EC or Mcap into 200 gallon tanks.
Water was added from nurse tanks with constant agitation.  Immediately following mixing, the
worker entered a closed cab and applied the alachlor to 20 acres.

The urine from each worker was collected in a borosilicate glass bottle with teflon cap for 120
hours (5 days) after the alachlor application was completed.  The samples were analyzed for
metabolites of alachlor containing the DEA and HEEA moieties using GC/MS.  Urine samples with
non-detectable levels of alachlor metabolites were computed as containing 1.25 ppb (one-half the
LOD, limit of detection, of 2.5 ppb).  The practice of using one-half of the LOD is a standard
analytical procedure for dealing with the analytical LODs for chemical residues.

The highest internal dosage for mixing, loading and applying (of the four replicates) for EC
formulation was estimated to be 0.0066 Fg/kg/lb ai.  The internal dosage for the Mcap was estimated
to be 0.027 Fg/kg/lb ai.  

Another biomonitoring study (MRID No.  00159365) was conducted in May and July 1985
in Missouri.  In this study the Mcap and WDG (a water dispersable granular formulation), were
evaluated.  This study was conducted in a manner similar to that of the May 1984 bio-monitoring
study:  Monsanto employees wearing clothing in accordance with the label, 4 lbs ai/acre, and 20
acres.  Open loading was used, with each subject handling 80 lbs ai.  Control urine samples were
collected prior to study initiation. Urine was collected for 5 days.   The urine samples were also
analyzed for alachlor metabolites containing the DEA and HEEA moities, but by HPLC (high
performance liquid chromatography).

No measurable levels of the alachlor metabolites containing the HEEA moiety were detected
in any urine samples for all study subjects.  Measurable levels of DEA metabolites were detected for
most of the subjects, primarily within the first 48 hours.  The internal dosage of the Mcap was
estimated to be 0.0038 Fg/kg/ai.  The internal dosage of the WDG was estimated to be 0.0059
Fg/kg/lb ai.

A third biomonitoring study (MRID No. 00159364) was also performed in May  and July
1985.  This study was also conducted in the same manner as that of the Mcap and WDG 1985 bio-
monitoring study.  However, a closed loading system was used to transfer the EC.  The internal
dosage of the EC was estimated to be 0.0034 Fg/kg/lb ai.

For all three studies the Agency has concerns due to the small number of replicates as well
as the use of protective clothing and the use of the closed cab.  Only 20 acres were treated instead
of the 100 to 120 acres that could be expected to be treated and incorporated.  Additionally, the
scenario is only representative of 4 lb ai/acre.  The small number of replicates cannot indicate the
range of dosage that would be expected.  Due to the protected nature of the applicators (clothing and
cab) it was assumed that the dosage estimate is from the lower end of the range.  A literature search
of ground boom application studies indicated that exposure to the applicators ranged over three
orders of magnitude.  In the alachlor PD4 two orders of magnitude was chosen by the Agency to
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define the exposure range since mixing and loading is included in the dosage estimates with the
estimate from the Monsanto bio-monitoring studies considered to be the low end of the range.

As part of the reregistration process, the first biomonitoring study (May 1984, Indiana) was
rereviewed.  The review indicated that there is probably a formulation related difference for
application of the EC versus the Mcap.  For the 4 lb ai/acre scenario, the internal estimated dosages
were:  EC = 0.0032 Fg/kg/lb ai, and Mcap = 0.0126 Fg/kg/lb ai.  The same internal exposure
estimates would be appropriate for mixer/loaders, mixer/loader/applicators, or applicators.

Epidemiology Study of Ocular Health Among Alachlor Manufacturing Workers

During a chronic feeding study (MRID No. 00139021) with alachlor, Long-Evans rats were
noted to develop severe ocular lesions at the highest test doses.  Therefore, another study in Long-
Evans rats was conducted to characterize the progression of the previously observed eye lesions
(MRID No. 00141060).  It was observed that females were more sensitive than males, and that once
the uveal degereration syndrome was observed, it was irreversible.  

To determine if human workers might be at risk of developing similar lesions, it was decided
to conduct an ophthalmologic study which would focus on a human eye lesion that could be
considered equivalent to the initiating eye lesion found in Long-Evans rats.  Differences between
Long-Evans rat and human eyes were considered to be minor; thus, an equivalence for the purpose
of evaluating a potential effect of alachlor exposure among workers could be assumed.  The uveal
tract consists of the iris, ciliary body, and choroid.   Long-Evans rats, like humans, have pigmented
eyes and each uveal component has melanin-containing cells.  The human equivalent of the initiating
lesions, uveal pigment disruption and dispersion, is the clinically described Pigment Dispersion
Syndrome (PDS).  PDS consists of the loss of pigment from the mid-posterior iris with deposition
of the pigment on the cornea, trabecular meshwork, lens, and iris.

The study site was the Muscatine, Iowa plant, which began operation in 1961.  At Muscatine,
herbicide production began in 1964, with the production of alachlor beginning in 1969.  To determine
whether there were ocular effects among exposed workers, a group of 135 highly exposed alachlor
production workers were examined for the presence of  PDS.  There was a control group of 84
unexposed co-workers and relatives.  All participants were examined by the same ophthalmologist
at the University of Iowa.  The ophthalmologist was unaware of the exposure status of the individual
participants.

Components of the eye exam included slit-lamp biomicroscopy of the anterior chamber and
a dilated exam of the lens and fundus with scleral depression as well as the routine functional exam.
Intraocular pressure was measured prior to dilation.  Only one study participant had eye defects
meeting the study criteria of PDS.  This person was in the control group.  For eye abnormalities other
than PDS, prevalence rates were similar for exposed and unexposed study participants.

Thus, no evidence of increased risk of ocular disease was found when workers were compared
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to controls.  Only one subject, who was from the control group, had the same defect as reported in
the study of Long-Evans rats.  (MRID No. 43267501)

Epidemiologic Study of Workers

Monsanto performed an epidemiologic study of workers at an alachlor manufacturing plant
in Muscatine, Iowa.  The product has been manufactured in this plant since 1969. (MRID No.
43878501).  The population studied included 1199 workers employed for 1 year or more between
1961 and December 1993.  Both mortality and cancer incidence were assessed in this cohort.
Mortality follow-up was by company records, social security number, national death index, credit
agency, and state motor vehicle records.  Follow-up for vital status was very successful, covering
over 99% of the cohort.  Death certificates were obtained for all 17 decedents.

Assessment of cancer incidence was conducted using the statewide cancer registry in Iowa
which was initiated in 1969.  Linking with the registry was by social security number, full name, and
birth date.  Inexact matches were verified by consulting with employee records and the State Health
Registry.  Workers who left Iowa (< 1/3 the cohort) did not have cancer incidence assessed but were
assumed to be similar to those who remained in state.

Quantitative data were insufficient to estimate actual exposure at the plant.  Qualitative
estimates (high, medium, and low) were made by industrial hygienists based primarily on work history
and the potential for dermal exposure.  Alachlor's low vapor pressure and airborne measurements
taken at the plant (averaging less than 10 ppb) suggest this route of exposure is not significant.  The
potential for contaminated water occurred between 1968 and 1975.  In 1975 low levels of alachlor
were detected in the plant's drinking water.  However, when the alachlor first appeared in the drinking
water is not known.  Exposure characterization took into account the contaminated drinking water.
Analysis both included and excluded this possibility due to the uncertainty associated with it.
Twenty-six non-whites were excluded from the analysis due to inadequate sample size for statistical
analysis.  However, it was noted that no cancers occurred in this group where 0.1 cases would have
been expected. 

No deaths or incidence of cancer were reported for the stomach, thyroid, or nasal cavities,
as reported in laboratory rats. The study did not find any evidence of statistically increased incidence
or mortality from cancer either overall or by individual cancer site with one exception.  The one
statistically significant finding was based on two cases of chronic myeloid leukemia where only 0.1
cases would have been expected.  The 95 percent confidence interval for the standardized incidence
ratio was quite wide, 1.9 to 58.1.  Given that this ratio is based on only two cases (one of whom had
worked at the plant less than 5 years) and the number of statistical tests performed, this result should
probably be considered a chance finding without other supporting evidence.  

By completion of this study only 24 cancers and 8 cancer deaths had been reported in the
entire cohort.  The overall cancer mortality ratio (number of observed/expected cases) was 0.9 with
a 95% confidence interval of 0.4 to 1.7.  The overall cancer incidence ratio was 1.4 based on 24
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observed and 17.1 expected cases (95% confidence interval 0.9 to 2.1).  For those workers
categorized as having high exposure to alachlor (68% of the cohort), the cancer incidence ratio was
1.2 (95% confidence interval 0.7 to 2.0).  The Agency concludes that while no appreciable hazard
has been identified to date, one cannot rule out adverse effects in this cohort until these individuals
have been followed-up over the course of a lifetime.

i. ESA Metabolite of Alachlor

The ethane sulfonic acid (ESA) metabolite of alachlor is variously referred to as MON 5775,
2',6'-diethyl-N-methoxymethyl-2-sulfoacetanilide, sodium salt or 2-[2,6-diethylphenyl
(methoxymethyl) amino]-2-oxoethane sulfonic acid, sodium salt.  The formation of alachlor ESA
involves the displacement of a chlorine atom by a sulfonic acid moiety.  The metabolic route leading
to alachlor ESA is postulated to involve initial glutathione displacement of the chlorine atom,
followed by successive degradation of the sulfur conjugated moiety through organic acid and
methylsulfone intermediates, to ultimately form the sulfonic acid group as a terminal oxidative
degradate.  Alachlor ESA has always been isolated from natural matrices and synthetic preparations
as a salt.  The sodium salt has always been utilized for toxicology studies.

Alachlor ESA was originally identified as a metabolite of alachlor in soil (MRID No.
00134327).   The alachlor ESA metabolite was determined to be 15 - 25% of the total applied
radioactivity, making it the first or second most prevalent degradate in soil.  Alachlor ESA has also
been quantified in field soil dissipation studies following alachlor applications (MRID Nos. 42528002,
43774701).  Low concentrations were detected, but alachlor ESA was not found to persist or leach
below 18 inches.

Alachlor ESA has also been identified as a minor alachlor degradate in a laboratory aqueous
sediment metabolism study (MRID No. 43774702).  It has also been detected in water samples from
Indiana (MRID No. 42479901) and Wisconsin (no MRID, submitted under FIFRA 6(a)(2)). In the
Indiana well water samples, alachlor ESA concentrations ranged from <1.0 - 23.0 Fg/L, and in
Wisconsin they ranged from <1.0 - 26.7 Fg/L. 

Acute Toxicity

In an acute oral toxicity study in rats, the acute oral LD50 of alachlor ESA is greater than 6000
mg/kg.  This is toxicity category IV (MRID No. 42701501). 

Subchronic Toxicity

In a special 91-day drinking water study, male and female Fischer CDF® F-344 Crl BR
VAF/Plus® rats from Charles River Laboratories, Inc.  (Raleigh, NC) received either 0, 200, 2000,
or 10000 ppm (male: 0 (control), 16, 157, or 896 mg/kg/day;  female:  0 (control), 23, 207, or 1108
mg/kg/day) alachlor ESA.  Systemic toxicity was observed in high dose male and female rats, with
increased incidences of decreased activity with rapid/shallow breathing, few feces and feces small in
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size, dehydration, urine staining, emaciation, hunched posture, rough coat, unkempt appearance, and
dark material/stain on pads of forelimb, around eyes, mouth and nose, clear and red ocular discharge,
and hair loss around eyes.  Slight decreased body weight gains (10%) were also noted in high dose
male rats (decreased body weight gains were noted in all treated females; however, no dose response
was noted).  Several statistically significant hematological effects (decreased hemoglobin, hematocrit,
red cells, increased MCH and MCHC) and clinical chemistry alterations (decreased AST, ALT, urea
nitrogen, albumin, glucose, increased bilirubin and phosphorous) were observed at the mid and high
dose in males and/or females, but were minor, mostly not dose related and were not considered
biologically relevant, especially in the absence of any organ or tissue pathology at this dose.   Eye
lesions noted in this study were determined not to be related to treatment or to those lesions seen with
the parent compound, alachlor.  The clinical observations reported related to the eye are due to ocular
abnormalities specific to the F-344 rat.  The systemic toxicity NOEL was 2000 ppm (157 mg/kg/day
in males and 207 mg/kg/day in females).  The systemic toxicity LOEL was 10,000 ppm (896
mg/kg/day in males and 1108 mg/kg/day in females) based on increased incidence of clinical signs of
toxicity in males and females, and decreased body weight gains in males (MRID No. 42863701).

Developmental Toxicity

In a prenatal developmental toxicity (teratology) study, female Sprague-Dawley Crl:CD®BR
rats from Charles River Breeding Laboratories, Inc., (Portage, Michigan) received 0 (control), 150,
400, or 1000 (limit dose) mg/kg/day alachlor ESA (90.0% a.i.; Lot No.: NPD-9203-3974-T) in corn
oil by oral gavage from days 6 through 15 of gestation, inclusive.  Actual doses were 0, 135, 360, or
900 mg/kg/day based on 90.0% a.i.  No maternal toxicity was noted in any measured parameter at
the dose levels tested.  The maternal toxicity NOEL is equal to or greater than 900 mg/kg/day and
the maternal toxicity LOEL is greater than 900 mg/kg/day.  No developmental toxicity was noted in
any measured parameter at the dose levels tested.  Therefore, the developmental toxicity NOEL is
equal to or greater than 900 mg/kg/day, and the developmental toxicity LOEL is greater than 900
mg/kg/day (MRID No. 43908101).

Mutagenicity

In an Ames Salmonella mutagenicity assay, alachlor's ethanesulfonic acid, or ESA metabolite,
did not cause increases in the reversion of four S. typhimurium strains (TA98, TA100, TA1535, and
TA1537) in either the presence or absence of S9 activation at dose levels of 0.01 to 10.00 mg/plate
under the conditions of two independent assays (MRID No. 00151398).

In a mouse micronucleus assay, groups of five male CD-1 mice received single oral gavage
administrations of 500, 1000 or 2000 mg/kg alachlor ESA (90.7%).  The test material was delivered
to the animals in deionized water.  Animals were sacrificed at 24 and 48 hours postadministration;
bone marrow cells were harvested and 2000 erythrocytes per male were examined for the incidence
of micronucleated polychromatic erythrocytes (MPEs).   No overt toxicity for the treated animals or
cytotoxicity for the target organ was observed up to the currently recommended limit dose (2000
mg/kg).  The positive control induced the expected high yield of MPEs in the treated males.  There
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was, however, no evidence that the test material induced a clastogenic or aneugenic effect at any dose
or sacrifice time (MRID No. 43889403). 

Metabolism

In a special metabolism study, two groups of male and female Long-Evans rats
(two/sex/group) were administered alachlor ESA at a dose of 70 mg/kg by gavage. Group 1 rats were
sacrificed 24 hours after treatment and Group 2 rats at 5 days after treatment. Disposition of alachlor
ethane sulfonate was determined by collection of excreta and by whole-body autoradiography.
Metabolism was assessed by HPLC analysis of processed urine and feces samples. The major route
of excretion for alachlor ESA at 70 mg/kg was the feces, with 71-82% of the administered dose
excreted by this route.  Excretion was rapid with the majority of radioactivity excreted by 24 hours
post-dose.  HPLC analysis of urine and feces showed alachlor ESA to be the major component in
both urine and feces, with three other components isolated but not identified, each comprising less
than 2% of the dose. Autoradiographic data on alachlor ESA derived radioactivity at 14 hours
postdose showed the major areas of localization were stomach contents, cecum, intestinal contents
and urinary bladder.  The data indicate that alachlor's ESA metabolite is poorly absorbed, rapidly
excreted, and undergoes minor metabolism.  (MRID No. 43889404). 

Special Studies

In a special study, the proliferating cell nuclear antigen (PCNA) technique was utilized to
determine the effect of treatment with 2000 ppm alachlor ESA (157 mg/kg/day for 91 days) on cell
proliferation in the olfactory region at the second palatial ridge (Level III), where alachlor-induced
tumors are found.  Mean nasal cell proliferation values (number of labeled cells per mm of mucosal
length) showed no statistically significant increases in cell proliferation in either the olfactory septum
or turbinates of male Fischer 344 rats administered alachlor ESA in drinking water for 91 days. 
(MRID No. 43889401). 

In a special study, glandular stomach tissue from female Fischer 344 rats treated with alachlor
ESA in drinking water at a dose of 10,000 ppm for 91 days was evaluated using PCNA for evidence
of a proliferative response or changes in mucosal thickness.  A significant increase in the percentage
of labeled cells in the fundic neck region was observed in treated rats, but there were no significant
changes in labelling of the fundic base nor in mucosal thickness (MRID No. 43889402). 

Conclusions

Table 6:  Comparison of Alachlor and Alachlor ESA 

Test Alachlor Alachlor ESA

Acute oral LD50 930 mg/kg
Toxicity category III

> 6000 mg/kg
Toxicity category IV
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Test Alachlor Alachlor ESA
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Subchronic
Toxicity (1)

90 day invalidated feeding
study

91-day drinking water study
males
NOEL = 157 mg/kg/day
LOEL = 896 mg/kg/day
females
NOEL = 207 mg/kg/day 
LOEL = 1108 mg/kg/day

Developmental
Toxicity

maternal
NOEL = 150 mg/kg/day
LOEL = 400 mg/kg/day
developmental
NOEL = 150 mg/kg/day
LOEL = 400 mg/kg/day

maternal
NOEL => 900 mg/kg/day
LOEL > 900 mg/kg/day
developmental
NOEL => 900 mg/kg/day
LOEL > 900 mg/kg/day

Mutagenicity weakly mutagenic - 
tested positive in 2 UDS
studies.  Other alachlor
metabolites also found to be
weakly mutagenic

no mutagenic activity in two studies

Metabolism (2) Absorption was essentially
complete with alachlor
being present in the blood at
24 hours and 5 days post
dose.  Alachlor excreted
approximately equally
between urine and feces.  

Alachlor ESA is the major
component in both urine and feces. 
Alachlor ESA is poorly absorbed,
rapidly excreted (71-82% in the feces
within 24 hours), and undergoes
minor metabolism.

(1)  The subchronic data available for comparison of alachlor with the ESA metabolite of
alachlor are not by the same route of administration (in the diet for alachlor per se and in the drinking
water for the ESA metabolite of alachlor). Also, the study with alachlor per se is an IBT study which
was not validated nor repeated; therefore the data may be suspect.  It is important to note that the
subchronic and chronic toxicity studies with alachlor were conducted with different strains of rats
(“Charles River Albino rats” vs Long-Evans rats) than the 91 day drinking water study (Fisher 344
rats); however, the available metabolism data do not show any major differences in the handling of
the compounds in the Long-Evans versus the Fisher rats.

(2)  The available in vivo metabolism data indicate that in comparison to alachlor, the alachlor
ESA metabolite is poorly absorbed and metabolized to only a minor degree.  The products of alachlor
ESA metabolism were not identified.  The available autoradiography data indicate that in comparison
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to alachlor, its ESA metabolite does not show any significant localization to the nasal cavity, thyroid
and glandular stomach (gastric mucosa).  The available cell proliferation data indicate that in
comparison to alachlor, alachlor ESA does not induce cell proliferation.

Overall, the data provided indicate that alachlor's ESA metabolite has less toxic potential than
the parent alachlor.

Metabolism Committee Meeting for Alachlor ESA Metabolite 

A Metabolism Committee meeting held 1/18/95 discussed the available toxicity data for the
alachlor ethane sulfonic acid (ESA) metabolite. 

The Metabolism Committee concluded the following:

C Since alachlor ESA is sulfonated, and highly polar, there is likely to be little absorption via
the oral or dermal routes, and even if absorbed, it is expected to be readily excreted.

C Information has been provided by the Registrant which indicates toxicity of the parent is
based in part on formation of the quinone imine.  

C Formation of the potentially carcinogenic quinone-imine from alachlor ESA is unlikely if the
metabolite occurs solely in the sulfonated form in the body, or if minimal cleavage to the
unsulfonated form occurs.

C Because of the reasons cited above, alachlor ESA is unlikely to be carcinogenic in a 2-year
bioassay.

C Alachlor ESA should, however, continue to be included in non-cancer dietary exposure
estimates (for comparison to the RfD).

C Alachlor ESA was non-mutagenic in two studies.

2. Dose Response Assessment

a. Reference Dose

A Reference Dose (RfD) represents the quantity of a substance which if absorbed on a daily
basis over a lifetime, is not expected to pose significant risk of adverse health effects.
The RfD for alachlor was first assessed on February 21, 1986.  This RfD was subsequently verified
by the Agency RfD Work Group on March 11, 1986, and again on March 27, 1991.   

At that time the RfD was based on a NOEL of 1 mg/kg/day in a one year chronic dog study
(MRID No. 00148923).  The LOEL was 3 mg/kg/day based on hemosiderosis and hemolytic anemia.
An uncertainty factor (UF) of 100 was used to account for interspecies extrapolation and intraspecies
variability.  The RfD was calculated to be 0.01 mg/kg/day.

The RfD Committee met on 8/19/93 (actual memo was signed 1/31/94) to discuss and
reevaluate the RfD for alachlor.  At this meeting, it was recommended that the RfD of 0.01
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mg/kg/day remain unchanged.

b. Dermal Absorption

The requirement for a dermal absorption study in the rat was waived, since data from three
Rhesus monkey studies (MRID Nos. 00149403, 00149404, 00149405) were combined to determine
the dermal absorption factor.

Three pharmacokinetic studies on Rhesus monkeys were performed:  an intravenous route
of administration study, dermal application of alachlor emulsifiable concentrate (EC), and a dermal
application of alachlor micro-encapsulate formulation (Mcap).  In all three studies, the levels of
radioactivity were monitored in the blood for 7 days, and urine and feces for 9 to 14 days.

The purpose of the intravenous study was to determine the pharmacokinetics of alachlor
distribution and elimination.   Two monkeys/sex/dose were given single doses of  0.24 or 2.4
mg/kg/day.  Alachlor was rapidly distributed in the blood (whole, plasma, and red blood cells) within
the first 15 minutes, and rapidly eliminated in urine primarily within the first 24 hours.  Approximately
93.3 percent of the low dose and 99.6 percent of the high dose were eliminated in excreta during the
10-day study period.  The majority of this elimination was via the urine (82.1% low dose, and 91.4%,
high dose).

In both the EC and the Mcap dermal studies, the formulations were tested undiluted and
diluted (1:29 for EC and 1:17 for Mcap) with water, 2 monkeys/sex/formulation or dilution/EC or
Mcap.   The dosages (EC: 32 Fg/cm2 and 300 Fg/cm2; and Mcap 10.8 Fg/cm2 and 217 Fg/cm2) were
applied to a 40 cm2 skin area and were left on the skin for 12 hours before removal.

For the EC the rate of alachlor absorption was slow and reached a peak in the blood after 24
hours.  The total dermal absorption in the low dose animals (32 Fg/cm2), estimated from excretion
of radiolabel and retention of label in tissues, was 6-7% in males and 12-13% in females, uncorrected.
However, calculation of the actual amount of test material absorbed through the skin was complicated
by the fact that recovery of radiolabelled test material in this test group was poor, ranging from 21
to 77% of the nominal amount applied.  Data were submitted demonstrating that up to 40% of the
applied dose could apparently evaporate from skin  (under conditions simulated in vitro) and that
application error could result in application of up to 20% less than the nominal value.  In the face of
these uncertainties, values for excretion and absorption  were calculated based upon the amount of
radiolabel that was recovered.  Using these correction factors, absorption was 10-24 % (low dose)
in males and 16-20% (low dose) in females.

For the EC, recovery of radiolabel was better in the high dose animals (300 Fg/cm2), and
application of a correction factor had little effect.  Absorption was 4-9% in males and 10-11% in
females.

It is also possible to estimate a percent dermal absorption by using a ratio of  the corrected
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percent radiolabel excreted in urine after dermal application to the average percent radiolabel excreted
in urine after intravenous administration, which is 87%.  Using this ratio, the dermal absorption
estimates for the low dose EC group were  9.2-24.8% for males and 16-21.8% for females.  For the
high dose EC group, the dermal absorption estimates were 4.7-8.9% for the males and 10.7-11.4%
for the females.  Thus, similar estimates of dermal absorption were obtained by either method of
calculation. 

For the Mcap, the total dermal absorption for the low dose (10.8 Fg/cm2) ranged from 3-23%
in males and 6-7% in females.  For the high dose (217 Fg/cm2) the total dermal absorption ranged
from 2-4% in males and 3-4% in females.  Percent dermal absorptions were also estimated using the
ratio specified in the discussion of the EC group.  Using this ratio, the dermal absorption estimates
for the low dose Mcap group were 3.2-23.4% for males and 6.7-7.1% for females.  For the high dose
Mcap group, the dermal absorption estimates were 2-3.8% in males, and 2.2-3.9% in females.  Again,
similar estimates of dermal absorption were obtained by either method of calculation.

c. Cancer Classification

The carcinogenicity of alachlor was first evaluated by the Agency’s Cancer Peer Review
Committee on March 25, 1986.  The information available at the time included two chronic rat
studies, a special 2-year rat study for ocular lesions, and an 18 month mouse study, as well as
historical control data on the mouse, several in vitro and in vivo mutagenic assays, and metabolism
data.

The Committee concluded that the data available for alachlor was sufficient for a classification
of B2, probable human carcinogen.

Alachlor met all but one of the criteria specified for the B2 classification, any of which
alone can be sufficient for such a classification.  That is, alachlor produced an
increased incidence in malignant, or combined malignant and benign, nasal turbinate
tumors and (other tumor types) in Long-Evans rats in three different experiments at
more than one dose level via dietary administration.  Alachlor also produced a
statistically significant increase in lung tumors in female CD1 mice at 2 dose levels.
In a special experiment with Long-Evans rats, nasal turbinate tumors were observed
at the end of the study (2 years), in rats that received alachlor for 5 - 6 months.  The
tumor incidence was as high as 50% and tumor site was unusual;  i.e., not an increase
of a normal high background tumor type.  Additionally, a metabolite of alachlor was
mutagenic in the Ames test at 6 dose levels.

On November 19, 1986, the Scientific Advisory Panel (SAP) upheld the B2 classification
concluding that alachlor was a B2 carcinogen since it produced "an unusual type of neoplasm (nasal
turbinate tumors) in the rat, coupled with the finding that two metabolites of alachlor are mutagenic."

The Committee reconsidered the classification on April 15, 1987, in light of the conclusions
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of the SAP and the registrant's rebuttal that alachlor should be classified as a C, possible human
carcinogen.  Upon reconsideration of the available data and review of the registrant's arguments and
the SAP's decision, the Committee determined that alachlor's classification as a B2, probable human
carcinogen, was appropriate; thus, corroborating the March 25, 1986, decision.

A low dose extrapolation model was applied to the animal data to calculate the cancer
potency factor.  The Q1

* was calculated to be 0.08 (mg/kg/day)-1.  This information was verified and
then entered into the Agency's Integrated Risk Information System (IRIS). 

As part of the Agency's peer review process, alachlor was reconsidered by the Agency’s
Carcinogenicity Peer Review Committee on September 27, and October 3, 1995, and January 3,
1996.   The registrant, Monsanto, voluntarily provided new data to the Agency consisting of a new
mouse carcinogenicity study, additional mutagenicity studies, mechanistic data, special metabolism,
pharmacokinetic, and cell proliferation studies in support of a request for re-classification of the
carcinogenic potential of alachlor.  These new data were reviewed by the Agency with respect to the
proposed mechanism(s) for induction of nasal, gastric, and thyroid tumors in the rat.  The rat tumors
were considered to be the most relevant to alachlor risk assessment.  The type of lung tumor in the
mouse is a common tumor.  Since, in one of the mouse studies, the lung tumors were higher in the
males, and in the other mouse study the lung tumors were higher in females, it is possible that this is
a random event.   

Upon evaluation of all of the submitted data regarding the carcinogenicity potential of alachlor
and consideration of the full weight-of-the-evidence, the Committee could not reach a consensus as
to the classification of alachlor as a carcinogen.  Therefore the Committee recommended to defer the
carcinogenicity classification of alachlor and reconsider the classification at a later date, using the new
Cancer Assessment Guidelines when such guidelines are in effect.  In addition, the Committee
recommended not to utilize the linear low dose approach, but to utilize the Margin of Exposure
(MOE) methodology for the estimation of human risk.  The Committee concluded that the data in
support of the mechanism for the nasal turbinates is indicative of a rat specific response.  Although
the rat and human were recognized to possess the same enzyme(s) involved in production of the
putative toxic species from alachlor, it was also recognized that the activity of these enzymes was
substantially greater in the rat compared to the human.  Thus, the model of rat nasal tumorigenesis
may not be relevant for human cancer assessment.  Thyroid tumors have been proposed to be the
result of induction of hepatic glucuronyl transferase with subsequent decrease in circulating T3 and
T4, a subsequent increase in TSH, and eventual hyperplastic response of the thyroid.  The mechanistic
data for thyroid tumor formation meet the criteria established by the Agency and the use of the MOE
approach for human cancer assessment is consistent with Agency policy.  The Committee stated that
the stomach tumor formation was a direct contact effect, non-genotoxic mechanism which parallels
human pathological conditions.  These tumors result from an indirect response to change in pH.  The
use of the MOE approach for human cancer assessment was consistent with Agency policy.

On October 30, 1996, the SAP met to consider the weight-of-evidence for alachlor.  The SAP
was asked to comment on mode of action data, provided by the registrant, for the tumor types in the
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rat associated with administration of alachlor.  The Committee met on February 5, 1997, to discuss
and evaluate the weight-of-the-evidence on alachlor with particular reference to its carcinogenic
potential and to consider the comments from the SAP.  The SAP and the Committee conclusions on
the tumors induced by alachlor in the rat are summarized as follows:

Thyroid tumors: Both the SAP and the Committee agreed that the Agency requirements for
demonstrating a hormonal mode of action were met by the registrant and that the tumors
were observed only at an excessive dose.

Stomach:  Evidence was presented that the carcinomas resulting from alachlor were examined
to prove that they were carcinoids, not adenocarcinomas or gastric sarcomas, and that these
carcinoids are probably related to the proposed gastrin-induced effect.  Based on additional
information, the evidence alluded to was based on the butachlor study and that the tumors in
the alachlor study are considered to be carcinoids.  According to the investigators:  The
alachlor-induced stomach tumors were evaluated microscopically and histochemically by the
same scientists involved in the pathological/mechanistic investigations with butachlor (MRID
No.  44032101).  They concluded that the tumors were gastric carcinoid, stating that the
alachlor-associated gastric tumors are poorly differentiated gastric carcinoids, histologically
and histochemically resembling the gastric tumors reported with butachlor exposure.  Results
of these studies indicate that the pathogenesis and progression of the gastric tumors, and the
response of the fundic mucosa, are identical with both alachlor and butachlor.  Although the
tumor increases were significant only at the highest dose (excessive), it was noted that there
was also 1 tumor (vs 0 in controls) at the mid-dose (which was considered to be adequate,
not excessive) and this is a rare tumor type.

Nasal tumors: The SAP considered these possibly relevant to humans but only at exposures
in excess of anticipated human exposures for pesticide use.  The Committee considered these
tumors relevant to humans (with a quantitative difference).  There also was 1 tumor at the
mid-dose (not excessive) and this too is a rare tumor type.

In accordance with the EPA proposed Guidelines for Carcinogen Risk Assessment (April 23,
1996), alachlor was characterized as "likely" to be a human carcinogen at high doses, but "not likely"
at low doses, by all routes of exposure.  This conclusion was based on increased incidences of
malignant and combined benign/malignant multiple tumor types in both sexes of the Long Evans rat,
which occurred mainly at higher doses.  Based on a consideration of modes of action for these
tumors, the Committee agreed that a non-linear margin of exposure (MOE) approach should be used
for the purpose of risk assessment.  The consensus of the Committee was that MOEs for both the
malignant mixed gastric tumors and the nasal adenomas be presented for a risk management decision.

The Committee recognizes that while the response occurs only at higher doses and
quantitative differences exist in sensitivity between rats and humans, a similar mechanism for nasal
tumor production is present in humans, and therefore its relevance to humans cannot be dismissed.
The SAP agrees with this position.  The rarity of the nasal tumor type and analysis of the structure
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activity relationships also adds to the Committee’s concern.  The presence of stomach tumors, which
are also considered a rare tumor type, and the lack of a consistent histopathologic response, leads to
the conclusion that some hazard potential may exist in humans after intense exposures.  Clarification
of the similarity or dissimilarity of the relevance of the rat stomach tumors could shed light on this
uncertainty.  The Committee agrees that the rat stomach tumors are relevant to humans at this time.
The Committee agrees with the SAP in that thyroid tumor induction may be relevant to humans, but
that the tumors in rats were seen at an excessive dose.

Since these are considered rare tumor types, for purposes of risk assessment, the MOE for
the nasal tumors should be determined with 0.5 mg/kg/day as the “point of departure” as no tumor
response was seen at this dose level.  (Tumors were present at the next highest tested dose level,
females at 2.5 mg/kg/day, in the 1983 rat study for nasal tumors).  The MOE for the stomach tumors
should be determined with 14 mg/kg/day as the “point of departure” as no tumor response was seen
at this dose level.  (Tumors were present at the next highest tested dose level, females at 42
mg/kg/day, in the 1981 rat study for stomach tumors).  While not statistically significant at these next
higher dose levels, the Committee considered tumor presence biologically significant due to their
rarity in rats.  Thyroid tumors were observed only at an excessive dose; therefore, no “point of
departure” was determined.

d. Other Toxicological Endpoints

The toxicological effects of a pesticide can vary with different exposure durations.  The
Agency considers the entire toxicity data base, and based on the effects seen for different durations
and routes of exposure, determines which risk assessments are necessary to assure that the public is
adequately protected from any pesticide exposure scenario.  Both short and long durations of
exposure are always considered.  Typically, risk assessments include "acute", "short-term",
"intermediate term", and "chronic" risks.  These assessments are defined as follows:

Acute risk results from a one day or single event consumption of food and water, and reflects
toxicity which could be expressed following oral exposure to the pesticide residues.  High-end
exposure to food and water residues are assumed.

Short-term risk results from exposure to the pesticide for a period of 1-7 days, and therefore
overlaps with the acute risk assessment.  Historically, this risk assessment was intended to
address primarily dermal and inhalation exposure which could result, for example, from
occupational pesticide applications.  Since enaction of FQPA, this assessment has been
expanded.  The assessment will be performed when there are primary dermal and inhalation
exposures that result from residential or occupational exposures lasting from 1-7 days.
However, the analysis for residential exposures will now address both dietary and non-dietary
sources of exposure, and will typically consider exposure from food, water, and residential
uses when reliable data are available.  In a short term  assessment, risks from average food
and water exposure, and high-end residential exposure, are aggregated.  High-end exposures
from all three sources are not typically added because of the very low probability of this
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occurring in most cases, and because the other assumptions built into the assessment assure
adequate protection of public health.  

Intermediate-term risk results from exposure for 7 days to several months.  This assessment
is handled in a manner similar to the short-term risk assessment.  

Chronic risk assessment describes risk which could result from several months to a lifetime
of exposure.  For this assessment, risks are aggregated considering average exposure from
all sources for representative population subgroups including infants and children.  

An Agency Committee of toxicologists and scientists met three times to select the appropriate
endpoints for use in the alachlor risk assessment.   The results of the latest meeting of that Committee
on May 14, 1996, are presented below.

Acute Dietary Assessment:  

As part of the dose-response assessment, the Agency’s toxicologists review the available
database to determine the endpoints of concern.  For alachlor, there is no concern for an acute dietary
assessment since the available data do not indicate any evidence of significant toxicity from a one day
or single event exposure by the oral route.  Therefore, this assessment for a one day high-end dietary
exposure is not required.  

Short-Term (1 to 7 days) Occupational Exposure Assessment: 

This assessment is required.  The NOEL to be used for calculating the MOE (Margin of
Exposure) is 150 mg/kg/day from a rat developmental toxicity study (MRID No. 00043645).  (The
LOEL was 400 mg/kg/day based on maternal hair loss, soft stools, anogenital staining, increased
mortality, increased post-implantation loss and a reduced number of live fetuses.)  The rat
developmental toxicity study was chosen instead of the rabbit development toxicity study since the
effects in the rat developmental toxicity study were more indicative of toxicity (clinical signs and body
weights) versus those in the rabbit developmental toxicity study (body weights).  Since the selected
NOEL is from a gavage study, the dermal exposure will need to be adjusted by the dermal absorption
factor to convert to oral-equivalents.  Since the selected NOEL is from a developmental study, the
appropriate population subgroup is females 13+ years old. 

For all occupational scenarios, the Agency has no concerns for an MOE in excess of 100 for
non-cancer effects when the NOEL used in calculating the MOE is from an animal study.

Intermediate-Term (1 week to several months) Occupational Exposure Assessment: 

This assessment is required.  The NOEL to be used for calculating the MOE is 50 mg/kg/day
from a 21-day dermal toxicity study  (MRID No. 00147328).  (The LOEL was 300 mg/kg/day based
on hematological and clinical chemistry changes.)  Since the selected NOEL is from a dermal study,
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the dermal exposure will not need to be adjusted by the dermal absorption factor.  The selected
NOEL is from a dermal study; therefore, it could be considered inappropriate to use the total dose
(combined dermal and inhalation exposure) in the MOE calculation.  However, in the case of alachlor,
the inhalation component is insignificant when compared to the dermal, so the combined total is
essentially a dermal exposure.

For all occupational scenarios, the Agency has no concerns for an MOE in excess of 100 for
non-cancer effects when the NOEL used in calculating the MOE is from an animal study.

Long-Term (several months to lifetime) Occupational Exposure Assessment: 

As part of the hazard assessment process an endpoint of concern was determined for the
chronic occupational assessment.  However, during the exposure assessment process, the exposures
which would result from the use of alachlor were determined to be of an intermittent nature.  The
frequency and duration of these exposures do not exhibit a chronic exposure pattern.  The exposures
do not occur often enough to be considered a chronic exposure, i.e. a continuous exposure that
occurs for at least several months.  Therefore, performing a long-term occupational assessment is not
appropriate.

If a chronic scenario can be identified, then this assessment is required.  The NOEL to be used
for calculating the MOE is 1 mg/kg/day from a 1-year dog study (MRID No. 00148923).  ( The
LOEL is 3 mg/kg/day based upon signs of hemosiderosis and hemolytic anemia.)  Since the selected
NOEL is from an oral (capsules) study, the exposure will need to be adjusted by the dermal exposure
factor.   

For all occupational scenarios, the Agency has no concerns for an MOE in excess of 100 for
non-cancer effects when the NOEL used in calculating the MOE is from an animal study.

Residential  

Alachlor is a restricted use pesticide; therefore, alachlor can be used only by certified
applicators and cannot be purchased or used by the general public.  The Agency has not identified any
alachlor products that are intended for home use, or uses in/around schools, parks, or other public
areas. Therefore, residential assessments are not appropriate.

Inhalation

A separate risk assessment for inhalation exposure will not be performed.  The inhalation
exposure will be added to the dermal exposure, thus implicitly assuming 100% inhalation exposure.

Percent Dermal Absorption:

A dermal absorption factor of 24% as determined from the three rhesus monkey studies
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(MRID Nos. 00149404, 00149403) will be used to adjust dermal exposures when compared to a
NOEL from an oral study.

Chronic Dietary: 

The RfD is the traditionally selected endpoint for chronic dietary risk.  As previously
discussed, the RfD for alachlor was determined to be 0.01 mg/kg/day.  The aggregate dietary
assessment will consider both food and water.  As previously stated, there is no chronic residential
assessment to aggregate with the chronic dietary assessment.

Carcinogenic Dietary MOE Approach:

A carcinogenic assessment is required for the dietary and/or drinking water scenario.  It is
likely that individuals will consume alachlor residues throughout their lifetime in the food and water
consumed. 

Given that these are rare tumor types, the MOE for the nasal tumor should be determined
using 0.5 mg/kg/day as the dose “point of departure”.  No tumor response was seen at this dose level.
 Nasal tumors were present at the next highest dose level (2.5 mg/kg/day) in the 1983 rat study for
nasal tumors.  The MOE for the stomach tumors should be determined using 14 mg/kg/day as the
dose “point of departure” as no tumor response was seen at this dose level.  Stomach tumors were
present at the next highest dose level (42 mg/kg/day) in the 1981 rat study for stomach tumors.
Thyroid tumors were observed only at an excessive dose;  therefore, no “point of departure” was
determined.

Carcinogenic Dietary Q1
*  Approach:

A carcinogenic assessment is required for the dietary and/or drinking water scenario.  It is
likely that individuals will consume alachlor residues throughout their lifetime in the food and water
consumed.  The Q1

* of 0.08 (mg/kg/day)-1 will be used for assessing dietary cancer risk, assuming a
linear approach.

Carcinogenic Occupational MOE Approach: 

The Agency’s Cancer Peer Review Committee recommended not to use the linear low dose
approach, but to utilize the MOE methodology for estimation of human risk.  The MOE methodology
is consistent with a  non-linear  mechanism which requires continuous exposure.  Thus, the likelihood
of a positive carcinogenic response depends on the duration of the exposure as well as the magnitude
of the exposure.

It is not appropriate to calculate a carcinogenic MOE for the occupational scenario, as there
are no chronic/long-term exposure scenarios for the application of alachlor.  Calculation of a
carcinogenic MOE for agricultural workers based on intermittent exposure is not appropriate.  
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Carcinogenic Occupational Q1
* Approach:

Unlike the MOE approach to carcinogenic risk assessment, the Q1
*  approach assumes that

any exposure could result in tumor formation.  Thus, this type of assessment could be performed for
an intermittent exposure.  However, the scientific validity of the MOE approach for carcinogenic risk
assessment of alachlor has been documented.  Alachlor was classified as “likely” to be a carcinogen
at high doses, but “not likely” at low doses.  It is only the policy on determining an appropriate
regulatory level that has not been fully developed by the Agency.  Since, performing a carcinogenic
MOE risk assessment for the occupational scenario is not appropriate, a Q1

* carcinogenic
occupational assessment for comparison purposes is not necessary.

e. Determination of the FQPA 10X Safety Factor

FQPA directs the Agency to "ensure that there is a reasonable certainty that no harm will
result to infants and children" from aggregate exposure to a pesticide chemical residue in setting and
reassessing tolerances.  The law further states that in the case of threshold effects, for purposes of
providing this reasonable certainty of no harm, "an additional tenfold margin of safety for the
pesticide chemical residue and other sources of exposure shall be applied for infants and children to
take into account potential pre- and post-natal toxicity and completeness of the data with respect to
exposure and toxicity to infants and children.  Notwithstanding such requirement for an additional
margin of safety, the Administrator may use a different margin of safety for the pesticide residue only
if, on the basis of reliable data, such margin will be safe for infants and children."

In determining what safety factor is appropriate for assessing risks to infants and children,
EPA considers all available reliable data and makes a decision using a weight-of-evidence approach.
This approach takes into account the completeness and adequacy of both the toxicity (hazard) and
exposure databases. 

The Agency’s FQPA Safety Factor Committee met on March 30, 1998, to evaluate both the
hazard and exposure databases for alachlor and determine the removal, retention, or reduction of the
FQPA Safety Factor (as required by FQPA), to ensure the protection of infants and children from
exposure to alachlor.  Based on a weight of the evidence approach, the Committee determined that
the 10x Safety Factor for enhanced sensitivity to infants and children (as required by FQPA) should
be removed.  This decision was based on the following information:

Hazard Consideration - Determination of Susceptibility

There is no evidence of increased susceptibility of rats or rabbits to in utero and/or postnatal
exposure to alachlor.  In the prenatal developmental toxicity studies in rats and rabbits and the multi-
generation reproduction study, effects in the offspring were not observed at levels which resulted in
evidence of parental toxicity. 
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Hazard Consideration - Adequacy of the Toxicological Database

There are no data gaps for the assessment of the effects of alachlor following in utero and/or
postnatal exposure.  Based on the toxicity profile for alachlor, a developmental neurotoxicity study
in rats is not required.

Exposure Consideration - Dietary (Food)

The established alachlor tolerances are expressed as “alachlor and its metabolites.”  The
current enforcement method measures alachlor and its metabolites containing the DEA and HEEA
moieties.  There are several other classes of alachlor metabolites that are not included in the tolerance
expression.  

Alachlor is a herbicide, generally used pre-emergence or early postemergence.  Residues are
systemic.  Rotational crop tolerances are needed indicating that residues remain in the soil for at least
a year after use.   

Anticipated residues were used in the alachlor chronic and carcinogenic dietary exposure
assessment.  Anticipated residues for alachlor were based on the average residues found in field trials
where alachlor was used at the maximum typical application rate and weighted for the percent of use
at each application timing (i.e., preemergence vs. postemergence).  Adequate information on percent
of crop treated is available for all crops.  Up to 35% of corn and lima beans are treated, and up to 15
% of soybeans.  Lesser amounts of other crops are treated (e.g., <5% of peanuts).  These percentages
are down from 10 years ago (when 62% of peanuts were treated).  

Since the dietary exposure assessment is based on field trial data, the anticipated residues are
likely to overestimate the dietary exposure because application rates and timing assumed in the dietary
exposure analysis are conservative, and residues are likely to degrade after the farm gate where field
trial samples are obtained.  Crops contributing most highly to the dietary exposure for both adults and
children were legumes (beans and soybeans) and milk, followed by corn. 

Exposure Consideration - Dietary (Drinking Water)

Estimates of alachlor concentrations in ground water are based on the National Alachlor Well
Water Survey (NAWWS).  These samples represent approximately 6 million wells from which
approximately 20 million people draw their drinking water.  Reported values are for alachlor per se.
No degradates of alachlor were analyzed in the NAWWS.  NAWWS data are considered to be of
high quality, and because of the statistical design of the survey, are also considered to be the best
available data concerning alachlor per se residues in ground water.

Estimates of alachlor concentrations in surface water are also based on available monitoring
data.  Additionally, in surface water, there is some monitoring data available for the alachlor ESA
degradate.  Concentrations are reported as time weighted mean concentrations (TWMC) which
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reflect "amortization" of periods of high and low concentrations.  Therefore, annual TWMCs
(calculated using at least one year of sampling data) are the most appropriate values to use for
estimation of chronic exposure to alachlor in drinking water.

The information available to the Agency, a partial toxicological database, indicates that the
alachlor ESA degradate is of lower toxicity than the parent.  But, the Agency does not have
toxicological databases on all degradates of alachlor.  However, based on metabolism studies and
knowledge of the chemical structures of the degradates, the Agency does not believe that the toxicity
of the degradates would exceed that of alachlor.  Therefore, the Agency will assume that structurally
similar alachlor degradates are no more or no less toxic than alachlor.  The Agency has used the
available exposure data on alachlor and alachlor ESA to determine that 4% of the RfD is occupied
by food and water (children 1 - 6 years).   Even if many of the alachlor degradates were present, it
is not likely that the RfD would be exceeded. 

Exposure Consideration - Residential (Non-occupational, Non-dietary) Uses

Alachlor is a restricted use pesticide; and therefore, can only be used by certified applicators
and cannot be purchased or used by the general public.  The Agency has not identified any alachlor
products that are intended for residential use.

Decision of the FQPA 10X Safety Factor Committee

Based on their consideration of the above hazard and exposure databases, the Agency’s FQPA
10X Safety Factor Committee recommended that the 10x factor for enhanced sensitivity to infants
and children (as required by FQPA) should be removed.  The rationale for this decision is
summarized below: 

# There was no indication of increased susceptibility of rats or rabbits to in utero and/or
postnatal exposure to alachlor.  In the prenatal developmental toxicity studies in rats
and rabbits and the multi-generation reproduction study, effects in the offspring were
not observed at levels which resulted in evidence of parental toxicity.

# The toxicology data base for alachlor is complete.  The toxicity profile does not
indicate the need for a developmental neurotoxicity study.

# The use of generally high quality data together with conservative models in the
exposure assessment provided adequate protection for infants and children.

# Alachlor is not currently registered for any residential uses.

3. Exposure Assessment

a. Dietary Exposure

The  residue chemistry database includes information on the pesticide residues found in plants
and animals, the levels of the detected pesticide residues, and a description of the analytical methods
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used.  Residue chemistry data are used by the Agency to determine the residues of concern and to
establish tolerances in food and feed.  Tolerances are pesticide residue levels that should not be
exceeded in or on a raw agricultural commodity in the channels of interstate commerce when the
pesticide is applied according to label directions.   Tolerances for residues of alachlor in/on raw plant
commodities, and in animal commodities are currently expressed in terms of the combined residues
of alachlor and its metabolites (calculated as alachlor) (40 CFR §180.249).  These tolerances are set
at 0.02-3.0 ppm.  No food/feed additive tolerances have been established for alachlor residues of
concern.  

The residue chemistry database for alachlor is adequate and will support reregistration
eligibility. 

Nature of the Residue - Plants:  OPPTS GLN 860.1300 (formerly 171-4a)

The qualitative nature of the residue in plants is adequately understood.  Studies with corn
and soybeans indicate that alachlor is readily absorbed from soils and translocated throughout the
plant.  Very little alachlor is translocated from the foliage.  Metabolism involves the displacement of
chlorine by oxygen or sulfur nucleophiles, hydroxylation at the 1- position of the ethyl group, and
conjugation of the metabolites with sugar.  The terminal residues to be regulated are those
metabolites which can be hydrolyzed under basic conditions to 2,6-diethylaniline (DEA) and 2-ethyl-
6-(1-hydroxyethyl)aniline (1-HEEA). (MRID Nos. 00026221, 00081314, 00131424).

The alachlor ESA metabolite was identified as one of many alachlor metabolites present in
these crops. Since alachlor ESA is converted to diethylaniline (DEA) by the alachlor crop residue
methodology, it has been quantified in the crop residue analyses conducted for alachlor and is
therefore included in the existing crop tolerances listed at 40 CFR § 180.249.

The chemical structures of representative metabolites are presented in Figure A.  
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Figure A.  The Chemical Structures of Representative Metabolites of Concern of Alachlor.

Common Name
Chemical Name Chemical Structure

alachlor

2-chloro-2',6'-diethyl-N-(methoxy-
methyl)acetanilide

alachlor alcohol metabolite (A-23)

N-[(2,6-diethyl)phenyl]-N-methoxymethyl-
2-hydroxyacetamide

alachlor ESA metabolite

MON 5775, 
2',6'-diethyl-N-methoxymethyl-2-sulfoacet
anilide, sodium salt or 2-[2,6-diethylphenyl
(methoxymethyl) amino]-2-oxoethane
sulfonic acid, sodium salt. 

A-11

N-{[2-ethyl-6-(1-hydroxyethyl)]phenyl}-2-
hydroxyacetamide
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A-18

N-[(2,6-diethyl)phenyl]oxanilic acid

A-20/AP-7

N-[(2,6-diethyl)phenyl]-2-
hydroxyacetamide

alachlor sulfone metabolite (S-24)  

N-{[2-ethyl-6-(1-hydroxyethyl)phenyl}-N-
methoxymethyl-2-(methyl-
sulfone)acetamide

S-16  

N-{[2-ethyl-6-(1-hydroxyethyl)]phenyl}-2-
(methyl-sulfone)acetamide

Nature of  the Residue - Livestock:  OPPTS GLN 860.1300 (formerly 171-4b)

The qualitative nature of the residue in animals is adequately understood.  Studies involving
lactating goats and laying hens fed an alachlor alcohol or sulfone metabolite indicate that metabolism
of alachlor in hens and ruminants is similar.  After displacement of chlorine, metabolites undergo loss
of the methoxymethyl group, hydroxylation of the ethyl side-chain(s) usually at the 1- position, and
formation of glucuronide conjugates.  (MRID Nos. 00137777, 00137778, 00147472, 00147473,
40393901, 40394001, 42594901, 42594902, 42594903, 42594904)
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In animals dosed with technical alachlor, alachlor's ESA metabolite was identified as a
metabolite of alachlor in rat, mice, or monkey metabolism studies.  (MRID Nos. 00132045,
42852107, 42931101, 42852106, 00154238, 40000901).  The initial chlorine displacement step
involving glutathione catalyzed by glutathione transferase has been firmly established in these
mammals.  Methylsulfone and sulfur-conjugated organic acids have been shown to arise from further
metabolic conversion of the glutathione adduct in rats and monkeys. Although the initial metabolism
of alachlor in mammals is oxidative conversion of the sulfur atom, the metabolic product is not
alachlor ESA.

Livestock metabolism studies which included alachlor ESA as one of the dosed components
were performed (MRID Nos.  00147472, 00147473). Results from these experiments demonstrated
that alachlor ESA was excreted by the animals unchanged, largely via the feces (goats). It did not
accumulate in edible tissues. 

The residues to be regulated are those metabolites which can be hydrolyzed under basic
conditions to 2,6-diethylaniline (DEA) and 2-ethyl-6-(1-hydroxyethyl)aniline (1-HEEA). See Figure
A.  

Residue Analytical Methods:  OPPTS GLN 860.1340 (formerly 171-4c,d)  

Three GLC methods, Methods I(a), I(b), and II, are currently available in the Pesticide
Analytical Manual (PAM) Vol. II for the enforcement of tolerances for alachlor residues of concern;
however, these methods do not recover 1-HEEA-yielding metabolites.  An HPLC method, which
determines DEA- and 1-HEEA-yielding metabolites has been validated by the Agency and is
considered acceptable for enforcement purposes for plant commodities.  The method uses HPLC with
oxidative coulometric electrochemical detection of both DEA- and 1-HEEA-producing residues, and
was recommended for inclusion in PAM Vol. II as Method III; the limit of detection is 0.01 ppm for
each metabolite class.  (MRID Nos 00023663, 00093160, 00148285, 00149999, 00152197,
00154237, 00154332, 00155732, 00159793, 00159796, 00162939, 40039901, 40040301, 40040401,
40271801, 40271802, 40529201, 40558001, 40820601, 41916001, 42086001, 42192501, 42286701,
42286702, 42308701, 42349101, 43140001, and PP#9F0740)

Multiresidue Methods:  OPPTS GLN 860.1360 (formerly 171-4m)

The FDA Pestrak database (PAM Vol. I, Appendix II, dated 11/90) indicates that alachlor,
per se, is completely recovered through Multiresidue Protocols D and E.  In addition, multiresidue
protocol testing of five alachlor metabolites has been submitted and forwarded to FDA (MRID No.
41949601).

Storage Stability Data: OPPTS GLN 860.1380 (formerly 171-4e)  

Adequate storage stability data are available for corn, peanuts, soybeans and their processed
commodities, for sorghum, and for animal commodities.  Residues of alachlor metabolites are stable
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during frozen storage (<-18 oC) in/on corn forage and fodder, sorghum grain, forage, and fodder, and
soybeans for up to 1394 days.  Residues of alachlor metabolites are stable during frozen storage in/on
sunflower seeds for up to 280 days and in the processed commodities of sunflowers for up to 91 days.
These storage stability data can be translated to all crops for which alachlor is currently registered.
(MRID Nos. 00149406, 00150090, 00152198, 00152868, 00154237, 40491101, 40628301,
40946901, and 42239501)

Crop Field Trials:  OPPTS GLN 860.1500 (formerly 171-4k)

The conclusions regarding the reregistration eligibility of alachlor are based on the use
patterns registered by the basic producer, Monsanto Corporation. 

Some of the data used in support of existing or proposed tolerances were generated at Craven
Laboratories.  The Agency determined that it would not rely on Craven data for regulatory decisions,
and identified the data that would need to be replaced.  However, replacement of the Craven
generated magnitude of the residue data were not required for soybeans, provided postemergence and
sequential uses on soybeans were removed from all alachlor labels.  At this time these use patterns
have been deleted from the label.

Data for magnitude of the residue in sorghum grain, forage, and fodder have been evaluated
and deemed adequate.  Data are available to support the G formulation of alachlor on sweet corn
applied preplant incorporated and preemergence at up to 4 lb ai/A.  Data are available to support the
use of the Mcap/G formulation on sweet corn: preemergence and preplant incorporated and
postemergence at 4 lb ai/A.  Data have been submitted to support use of the Mcap formulation on
corn at 4 lb ai/A preemergence followed by 2 lb/A when used as a sequential application for early
postemergence (before the corn is 5" high).  The maximum single  application rate is 4 lb ai/A. 

Additional field residue data are no longer required for beans (dry and succulent), to support
pre-emergence uses; for field corn grain, forage, and stover, to support sequential uses of the EC
formulation; for sweet corn (K+CWHR) and sweet corn forage and stover to support postemergence
and sequential uses of the EC formulation and uses in excess of 4 lb ai/A/season; and for peanuts to
support postemergence and sequential uses.  Monsanto has elected to delete these uses rather than
generate additional residue data at this time.  The labels have been changed to reflect these changes.

The proposed tolerances for soybeans and soybean aspirated grain fractions must be revised;
higher tolerances are required.  Tolerance petitions for bean vines and hay, corn forage and fodder,
peanuts, peanut hulls, and sorghum forage are pending.  (MRID Nos. 00022988, 00023664,
00023665, 00024526, 00025262, 00026995, 00028556, 00028557, 00028558, 00035389, 00035390,
00035391, 00035395, 00035399, 00068044, 00068045, 00081311, 00147475, 00148285, 00152197,
00152199, 00155732, 00159793, 00159796, 00159936, 41083801, 40039901, 40040301, 40189701,
40271801, 40341201, 40502101, 40511201, 40511301, 40511901, 40662601, 40820601, 41083801,
41862901, 41916301, 42309001, 42313301, 42348901, 42348902, 42349101, 42741601, 42741601,
42929901, 42971701) 
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Feeding restrictions have been established for peanut vines and hay, and soybean forage and
hay;  therefore, the established tolerances for these commodities should be revoked.  Note that
Monsanto will be submitting data to support sunflower and cotton.  Tolerances will need to be
established for these commodities.

Processed Food/Feed:  OPPTS GLN 1520 (formerly 171-4l)

  No food or feed additive tolerances for alachlor are needed on any processed product of any
commodity for which alachlor is currently registered. However, all data submitted for magnitude of
the residue in processed food/feed have been evaluated and deemed adequate. (MRID Nos.
00148285, 00152197, 00154239, 00154240, 00162937, 00162939, 40040401, 40271802, 40788201,
40947101, 41856301, 41862901, 41916301, 42302001, and PP#0F2313/FAP#1H5612)

Reduction of residue data were submitted for dry beans and peanuts as required by a June 9,
1986, DCI.  Residues were determined in canned beans, peanut butter, dry and oil roasted peanuts
following commercial processing.  A processing factor of 0.2x was determined for canning beans.
Processing factors of 0.70x, 0.75x, and 0.83x were determined for peanut butter, dry roasted peanuts,
and oil roasted peanuts, respectively.  These factors will be used for the determination of anticipated
residues for alachlor.

Limited monitoring studies were submitted for peanut butter and infant soy formula.  Three
major brands of peanut butter were collected in major cities across the US in 1989 in 2 studies.  Of
the 192 samples collected, 89% had detectable residues of alachlor metabolites.  The average residue
found was 0.029 ppm alachlor equivalents (with no correction for percent crop treated).  In another
study, several samples of 2 major brands of soy formula were collected in 9 major cities across the
US.  No detectable residues of alachlor DEA or HEEA metabolites were found (LOD=0.01 ppm) in
any of the 1,398 samples. (MRID Nos. 40330301, 40820601, 40820701, 42158601, 42276701,
42300701, 42309001).

Meat, Milk, Poultry and Eggs:  OPPTS GLN 860.1480 (formerly 171-4j)

Data for magnitude of the residue in meat, milk, poultry, and eggs have been evaluated
previously; however, the adequacy of the data could not be assessed because at that time the
qualitative nature of the residue in animals was not adequately understood.  These data were
generated from feeding studies in which dairy cattle and poultry were dosed with of a mixture of
DEA- and 1-HEEA-yielding metabolites (60% DEA-yielding and 40% 1-HEEA-yielding metabolites)
at approximately 4, 12, and 40 ppm.  Tissues, milk, and eggs were analyzed for residues of DEA- and
1-HEEA-yielding metabolites and residues were expressed as alachlor equivalents.  The maximum
residues of DEA-yielding metabolites were 0.9 ppb in milk, 1.0 ppb in fat, 6.2 ppb in kidney, 3.6 ppb
in liver, and 0.8 ppb in muscle, and the maximum residues of 1-HEEA-yielding metabolites were 1.6
ppb in milk, 1.5 ppb in fat, 5.4 ppb in kidney, 6.8 ppb in liver, and 1.1 ppb in muscle of dairy cattle
fed at approximately 12 ppm (1.7x the maximum expected dietary burden).  The maximum residues
of DEA-yielding metabolites were 1.0 ppb in eggs, <0.5 ppb (nondetectable) in fat, 1.0 ppb in kidney,
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1.1 ppb in liver, and <0.5 ppb in muscle, and the maximum residues of 1-HEEA-yielding metabolites
were 7.8 ppb in eggs, <0.5 ppb in fat, <1.0 ppb (nondetectable) in kidney, <1.0 ppb in liver, and 0.5
ppb in muscle of poultry fed at 4 ppm (approximately 2x the maximum expected dietary burden)
(MRID Nos. 00149406, 00150090, 00152198, and 00152868). 

These results support the established tolerances of 0.02 ppm for eggs; milk; and the fat, meat,
and meat byproducts of cattle, goats, hogs, horses, poultry and sheep.  The maximum expected
dietary burdens of alachlor residues for cattle and poultry are calculated below; soybean forage and
hay, and peanut vines and hay were not included in this calculation since feeding restrictions have
been established for these commodities and tolerance revocations have been recommended.  

Table 7:  Calculated Dietary Burdens

Commodity Percent in Diet Percent Dry Matter Tolerance1 ppm 
(in diet)

Cattle:
Field corn grain 30 0.88 0.2 0.07
Bean vines 25 0.35 5 3.6
Soybean hulls 25 0.90 5 1.4
Soybean grain dust 20 0.85 10 2.4

  Dietary Burden Total = 7.5

Poultry:
Soybeans 50 -- 1 0.5
Soybean meal 20 -- 1 0.2
Soybean grain dust 20 -- 10 1.0
Corn Grain 10 -- 0.2       0.02   

  Dietary  Burden Total = 1.8
1 In cases where tolerance proposals are required or pending, appropriate tolerance levels from

the Tolerance Reassessment Summary were used.

Water, Fish, and Irrigated Crops: OPPTS GLN 860.1400

Alachlor is not registered for direct use of water and aquatic food and feed crops; therefore,
no residue chemistry data are required under this guideline topic.

Food Handling:  OPPTS GLN 860.1460

Alachlor is not registered for use in food-handling establishments; therefore, no residue
chemistry data are required under this guideline topic.
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Confined Accumulation in Rotational Crops:  OPPTS GLN 860.1850 (formerly 165-1)

All data for confined rotational crops have been evaluated and deemed adequate (MRID Nos.
42395301 and 42395302).   Alachlor residues were found to accumulate in all three rotational crops
tested.  Radishes, lettuce, and wheat were planted 31, 91, 120, or 365 days following the second of
two applications of uniformly ring-labeled [14C]-alachlor to sandy loam soil at 4 and 2 lb ai/acre (total
6 lb ai/A).   Alachlor per se was not detected in the plants.  The major classes of alachlor metabolites
found were those containing the DEA and 1-HEEA moities.  

Field Accumulation in Rotational Crops:  OPPTS GLN 860.1900 (formerly 165-2)

Limited field rotational crop studies have been submitted (MRID No. 43442001).  Soybeans
and wheat were planted at various plant-back intervals following preemergence application at 4 lb
ai/A (1x) and postemergence application at 2 lb ai/A (1x) of a representative 4 lb/gal Mcap
formulation to corn.  The data indicate that residues of alachlor and its metabolites containing the
DEA and HEEA moieties exceed 0.01 ppm (the LOQ) in/on many raw agricultural commodities of
soybeans and wheat.  Because quantifiable alachlor residues are present in/on rotational crops,
rotational crop tolerances need to be established, or the labels may be changed to prohibit rotation
to any crop not specified on the label. 
 

Soybeans and wheat can represent legume vegetables and cereal grains.  Therefore, data
pertaining to field rotational crop studies are still required for a root crop and a leafy crop.  Monsanto
plans to support cereal grains (except rice), and non-grass animal feeds as rotational crops.  

b. Dietary Exposure from Drinking Water

Alachlor is regulated under the SDWA (Safe Drinking Water Act).  The MCL (Maximum
Contaminant Level) for alachlor is 2 ppb.  An MCL is the maximum permissible level of a
contaminant in drinking water which is delivered to any user of a public water supply system.  Water
systems are required to test for regulated chemicals on a quarterly basis.  A public water supply is
considered in violation of the SDWA when the average of four consecutive monitoring events exceed
the MCL or a single event exceeds 4 times the MCL.  Cost and the availability of treatment
technologies are also considered in promulgating an MCL, as well as the capability of available
laboratory facilities of measuring to a common analytical level. 

For the purposes of estimating human exposure through drinking water, the Agency has relied
on one groundwater study (NAWWS) and two surface water studies (ARP and USGS).  (These
studies as well as other ground water and surface water studies are discussed in the Environmental
Assessment Section of this RED.)  The NAWWS study was chosen because it is representative of
Midwestern use of alachlor.  NAWWS data are considered to be of high quality, and because of the
statistical design of the survey are also considered to be the best available data concerning alachlor
per se residues in ground water and the population exposed to those residues.  The USGS Survey was
used because of the detections of alachlor ESA.  The ARP is the most recent as well as the most
extensive data on alachlor concentrations.  The Acetochlor Registration Partnership (ARP) data was
collected at drinking water treatment facilities and is therefore finished water.  The use of finished
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water in this assessment is appropriate since (1) this is the water that is actually consumed, and (2)
generally surface water is treated before consumption.  However, it is noted that the primary
treatment processes employed by most surface water drinking water supply systems are not expected
to be effective in removing alachlor.  ARP data was collected for both ground and surface water sites.
However, the ARP ground water data has not yet been fully analyzed, and thus cannot be used in this
assessment.  Additionally, it is believed that alachlor use is decreasing, so the most recent data would
reflect this decrease. 

Ground Water 

Estimates of alachlor concentrations in well or ground water were prepared by the Agency
and are based on the National Alachlor Well Water Survey (NAWWS).  Monsanto conducted
NAWWS to estimate the proportions of private, rural domestic wells with detectable concentrations
of alachlor.  NAWWS was a complex, statistically designed survey of alachlor occurrences which
targeted counties where alachlor was used in 1986.   These samples represent  approximately 6
million wells from  which approximately 20 million people draw their drinking water.

Water samples were collected from 1,430 wells beginning in July 1988, and continuing
through May 1989.  The samples were analyzed by GC/MS (gas chromatography using a mass
selective detector) in SIM (selected ion monitoring) mode.  The limit of detection (LOD) for alachlor
was 0.03 ppb.   

Reported values are for alachlor per se. No degradates of alachlor were analyzed for in the
NAWWS.  All "Non-detects" (values reported as ND) were averaged in (with the detected residues)
using  ½ of the LOD, or 0.015 ppb.  This is an acceptable procedure for dealing with the analytical
limits of detection for chemical residues.  

Table 8:  NAWWS Data - Residue Levels for Use in Risk Assessment

Alachlor Residue Level
Detected in Ground Water

(ppb)

Estimate of the Population
Exposed

Percentage of the Population
Exposed

0.015
(These are non-detects - use

½ the LOD)

19,603,040 99.5

<0.2 63,249 0.32

>= 0.2 35,647 0.18

>2 3,000 0.015

The approximate proportion of the population in the alachlor use area exposed to the various
levels of alachlor in ground water is estimated above, using the data from the NAWWS.  It was
estimated that 19,704,936 people received ground water from wells included in the survey area.
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Surface Water 

Approximately 29 million people rely on surface water for their drinking water in the 11 major
corn-producing states. 

Alachlor can contaminate surface water at the time of application via spray drift or for several
weeks postapplication due to run-off.  Alachlor surface water concentrations tend to peak in May to
early June during the first runoff events following application with rapid decline to approximately pre-
application levels by July or August.  Concentration of alachlor in surface water depends on numerous
factors including the quantity of alachlor used on the drainage area upstream, the infiltration
characteristics of the drainage area soils, and the timing, frequency, and intensities of post-application
runoff events. 

Degradates of alachlor were analyzed in one study, the USGS Reservoir Study.  Alachlor per
se concentrations are reported as time weighted mean concentrations (TWMCs) which reflect
"amortization" of  periods of high concentration and of low concentration.   A TWMC is calculated
as follows: (1)  Take the length of time from one measurement to the next and divide by two  (For
the first and last measurements, the length of time between the first and second was assumed for the
first measurement and the time between the last and second to last measurement was assumed for the
last measurement);  (2) Multiply the measurement by the number of days between each sample event;
and (3) Sum those results, then divide by the total number of days during which the measurements
occurred.  Annual TWMCs (calculated using at least a year's worth of sampling data) are the most
appropriate values to use for estimation of chronic exposure to alachlor in drinking water because
TWMCs compensate for times of high and low contamination which occur during the year. 

USGS Midwestern Reservoir Study

In 1992 and 1993, USGS sampled 76 Midwestern reservoirs.  Each reservoir was sampled
4 times each year.  The samples were analyzed for both alachlor and alachlor ESA.  The LOD for
alachlor was 0.05 ppb.  The LOD for alachlor ESA was 0.03 ppb.  The TWMC for the 2 year period
(90th percentile) for alachlor was 0.22 ppb, and for alachlor ESA was 3.00 ppb.

Acetochlor Registration Partnership (ARP) Data (1995-1996)

This is the most recent as well as the most extensive data on alachlor concentrations in surface
waters currently available.  All of the data were collected at drinking water treatment facilities and
is therefore finished (treated) water.  Samples were collected at 179 sites in 12 states (Delaware,
Illinois, Indiana, Iowa, Kansas, Maryland, Minnesota, Missouri, Nebraska, Ohio, Pennsylvania, and
Wisconsin) once every two weeks from April through September for both 1995 and 1996.    Two to
three additional samples were collected at each site, one or two in the fall and the other in the winter.
Unfiltered samples were analyzed for alachlor using GC/MS.  The LOD for the study was 0.02 ppb.

A TWMC was estimated by the Agency for each monitoring site in the ARP.  These sites
were then ranked from highest to lowest.  The 90th percentile TWMC for the 2 year period was 0.1
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ppb.  Thus, 10% of the monitoring sites have TWMCs greater than 0.1 ppb, and 90% of the
monitoring sites have TWMCs less than 0.1 ppb. 

Exposure Estimates

Adult Female

The exposure estimate for an adult female (13+ years) is calculated by the following
equation:

Exposure = (chemical concentration in µg/L in consumed water) X (10 -3 mg/µg) ÷
(60 kg body weight) X (2L water consumed/day)

The 2 Liters of water is a default assumption used by the Agency.  The 60 kilograms is the
Agency's default female body weight.

Adult Male

The exposure estimate for an adult male is calculated by the following equation:

Exposure = (chemical concentration in µg/L in consumed water) X (10 -3 mg/µg) ÷
(70 kg body weight) X (2L water consumed/day)

The 2 Liters of water is a default assumption used by the Agency.  The 70 kilograms is the
Agency's default male body weight.

Child (1 - 6 years)

The exposure estimate for a child (1- 6 years) is calculated by the following equation:

Exposure = (chemical concentration in µg/L in consumed water) X (10 -3 mg/µg) ÷
(10 kg body weight) X (1L water consumed/day)

The 1 Liter of water is a default assumption used by the Agency.  The 10 kilograms
is a default value for a child’s body weight.  

The other assumption used is assuming that water from the same source containing the same
contaminant level is consumed throughout a 70 year lifetime.  Most of the US population moves at
some time during their life and does not live in the same area, drinking from the same water source
for a 70 year lifetime.  It could be considered as either an over-estimation or an under-estimation of
risk depending on the contaminant levels in the other sources of drinking water.

Information on detections of the ESA degradate of alachlor was available for only one study -
the USGS Reservoir Study.  Thus, for all other studies the exposure estimates should be considered
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as under-estimated.  The alachlor ESA degradate has been detected in Midwestern reservoirs and
streams at concentrations and frequencies that greatly exceed that of alachlor detections.  

Table 9:  Drinking Water Exposure Estimates - Adult Male

STUDY Concentration
(ppb) 

Exposure
(mg/kg/day)

MCL 2 0.0000571

Surface Water

USGS - Alachlor (reservoir) 0.22 0.0000062

USGS - Alachlor ESA (reservoir) 3.00 0.0000857

ARP Data (1995-1996) (finished water) 0.1 0.0000028

Ground Water

NAWWS 0.2 0.0000057

NAWWS 0.015 0.0000004

Table 10:  Drinking Water Exposure Estimates - Adult Female

STUDY Concentration
(ppb) 

Exposure
(mg/kg/day)

MCL 2 0.0000666

Surface Water

USGS - Alachlor (reservoir) 0.22 0.0000073

USGS - Alachlor ESA (reservoir) 3.00 0.0001

ARP Data (1995-1996) (finished water) 0.1 0.0000033

Ground Water

NAWWS 0.2 0.0000066

NAWWS 0.015 0.0000005

Table 11:  Drinking Water Exposure Estimates - Child (1-6 years) 

STUDY Concentration
(ppb) 

Exposure
(mg/kg/day)

MCL 2 0.0002

Surface Water

USGS - Alachlor (reservoir) 0.22 0.000022

USGS - Alachlor ESA (reservoir) 3.00 0.0003

ARP Data (1995-1996) (finished water) 0.1 0.00001
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Ground Water

NAWWS 0.2 0.00002

NAWWS 0.015 0.0000015

c. Occupational 

The Agency has not identified any alachlor products that are intended for home use.
Therefore, only an occupational assessment is required.

An occupational exposure assessment is required for an active ingredient if (1) certain
toxicological criteria are triggered and (2) there is potential exposure to handlers (mixers, loaders,
applicators;  M/L/As) during use or to persons entering treated sites after application is complete.
In the case of alachlor the identification of short-term and intermediate-term endpoints triggers the
toxicological criteria and exposure to M/L/As has been identified.

As previously stated, there are no chronic (long-term) occupational exposure scenarios for
the application of alachlor.  Therefore, a long-term exposure/risk assessment has not been performed.
Calculation of a carcinogenic MOE for agricultural workers based on intermittent exposure is not
appropriate.  Therefore, in this occupational assessment for alachlor, the following scenarios are
considered: short-term and intermediate-term.

Use Patterns

Alachlor is a broad spectrum herbicide used on terrestrial food and feed crops and on
terrestrial non-food targets.  The timing for applications is just prior to, at, or shortly after planting
(i.e., preplant,  pre-emergent, at planting for corn and soybeans, post-transplant for ornamentals,
post-emergent, and at ground-crack for peanuts only).

Agricultural use sites include corn, soybeans, peanuts, grain sorghum (milo), and beans (i.e.
dry, lima, red kidney, and mung).  Non-food and ornamental uses include applications to ornamental
woody shrubs and vines (i.e., junipers and yew).  Alachlor is formulated as a liquid (active ingredient
25.2 to 45.1 percent), as a dry flowable (active ingredient 65 percent), as a microencapsulate (active
ingredient 41.5 percent) and as a granular (15 percent active ingredient).  The maximum application
rates range from 4.0 lb ai/acre for corn to 3.0 lb ai/acre for soybean.  Several of the application
methods involve soil incorporation techniques.  Dry bulk fertilizers are impregnated with alachlor at
commercial fertilizer or farm chemical dealerships using specially designed, closed systems.  In these
systems, alachlor and the fertilizers are mixed and blended in a system such as a closed rotary drum
container, or similar system.  Nozzles situated inside the rotary drum are used to apply the alachlor
onto the fertilizer.  The fertilizer impregnated with alachlor is then applied using spin-type spreaders,
or positive displacement equipment.
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Incident Data

  Alachlor is considered a mild irritant according to EPA's "Recognition and Management of
Pesticide Poisoning" (Fourth Edition, 1989).  No serious cases (deaths or hospitalized cases) have
been reported in national surveys of deaths (in the 1960s or 1970s, the last surveys completed) or
hospitalization (1971 through 1982).  California reported just 3 physician-treated cases in the 12 year
period, 1982 through 1993.  Two of these three cases involved skin or eye effects and one case was
considered a possible systemic poisoning.  Thirteen unconfirmed cases have been screened by the
Office of Pesticide Program's Incident Data system, most of which reportedly experienced minor
dermal effects.  No changes in labeling are warranted based on this incident data. 

Previous Agency Regulatory Action/ Special Review

At the time of the Special Review of alachlor the Agency used the best available data to
estimate worker exposure.  Risk estimates for the PD-1 were based on patch data supplied by the
registrant which measured exposure to the EC, Mcap, and G formulations.  However, in response
to the PD-1, the registrant submitted additional data; namely,  the previously discussed 1984 and
1985 human biomonitoring data.  The Agency reviewed these data. Numerous limitations were
identified related to the biomonitoring data, such as: (1) the small number of replicates (4 persons per
study) which cannot indicate the range (the expected variability) of exposure to alachlor; (2) study
subjects were Monsanto employees; (3) mixer/loaders wore protective goggles, rubber gloves, and
rubber overshoes; (4) applicators used enclosed cab tractors exclusively; (5) only 20 acres were
treated with alachlor-containing formulations instead of the 80 to 120 acres that could be expected
to be treated; (6) some products were soil incorporated; and (7) biological monitoring and passive
dosimetry were conducted concurrently on the same individual which may reduce the amount of
pesticide reflected in biomonitoring results.  

At the time of the PD-4, the biomonitoring data were the best data available, so the Agency
used the biomonitoring data to estimate exposure.  In fact, the PD-4 stated that the Agency believed
that biomonitoring data from well-designed and executed studies, if supported by adequate
pharmacokinetic studies, provide a better measure of exposure than patch data.  At the time of the
PD-4, the Agency used monkey data showing the rate and ratio of excreted alachlor metabolites to
interpret the results of the biomonitoring data.

 Using the previously submitted patch data from the registrant, and data available in the
literature documenting exposure variability, the Agency estimated a range of exposures of two orders
of magnitude, with the biomonitoring data representing the low end of the range for exposure to
alachlor during mixing/loading and groundboom application. In 1987 the Agency believed the range
of exposures defined by the biomonitoring data, the patch data, and the open literature values more
accurately reflected applicator exposure estimates than the estimates that were used in the PD-1.

In this risk assessment for the purpose of the re-registration of alachlor, the Agency has used
data from PHED as well as the registrant-generated biomonitoring data.  As noted previously
limitations were identified.  Of particular significance were (1) the small number of replicates (4
persons per study), and (7) biological monitoring and passive dosimetry were conducted concurrently
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on the same individual.  The small number of replicates lowers the confidence level in the results;
however, the higher of the two values (0.0000126 mg/kg/lb ai.) was used in the assessment. The
concurrent monitoring is in all probability a small percent of the total amount of alachlor that could
be absorbed given the small surface areas of the patches.  These data do not meet the Agency’s
guideline requirements (875.2600), for biological monitoring. 

During the 10 year interval since the PD-4, the Pesticide Handlers Exposure Database
(PHED; currently Version 1.1) was developed.  PHED was developed by Health Canada, the
American Crop Protection Association, and EPA, and initially released for public use in 1992.  PHED
is a comprehensive generic/surrogate exposure database containing a large number of measured
values of dermal and inhalation exposure for pesticide workers (e.g., mixers, loaders, and applicators)
involved in the handling or application of pesticides in the field.  Use of surrogate or generic data is
appropriate since it is generally believed that the formulations and the method of application, not the
chemical properties of the pesticide control the amount of dermal and inhalation exposure.   Thus,
PHED allows exposure and risk assessments to be conducted with a much larger number of
observations than available from a single exposure study.  The current version of PHED (Version 1.1)
contains larger numbers of exposure replicates and a broader spectrum of mixer/loader and applicator
scenarios reflecting use of a variety of personal protective equipment.  Note that Table 12 rates the
data (for number of replicates and quality control parameters) used to estimate exposure for mixing
liquids and groundboom application (baseline) as high confidence with the number of replicates
varying up to 122.

Generally, biomonitoring data are preferable to passive-dosimetry data.  The use of a dermal
absorption factor is not necessary for biomonitoring data.  Biomonitoring data can give a more
accurate estimate of absorbed dose. But, biomonitoring does not determine the source of the
exposure (inhalation/dermal; hands/head), and thus, cannot be used to identify what measures, to
mitigate exposures, are likely to be the most effective.  

Therefore, for the Alachlor Reregistration Eligibility Decision Document, the Agency is using
PHED Version 1.1 to assess pesticide handlers exposure to alachlor. However, the results of the
biomonitoring study will be used for comparison purposes. 

PHED is a comprehensive generic/surrogate exposure database containing a large number of
measured values of dermal and inhalation exposure for pesticide workers (e.g., mixers, loaders, and
applicators) involved in the handling or application of pesticides in the field.  The database currently
contains data for over 2000 monitored exposure events.  Use of surrogate or generic data is
appropriate since it is generally believed that the physical parameters of the handling and application
process (e.g. the type of formulations, the method of application, and the type of clothing), not the
chemical properties of the pesticide, control the amount of dermal and inhalation exposure. Thus,
PHED typically allows exposure and risk assessments to be conducted with a much larger number
of observations than available from a single exposure study.  

PHED also contains algorithms that allow the user to complete surrogate task-based exposure
assessments beginning with one of the four main data files contained in the system (i.e., mixer/loader,
applicator, flagger, and mixer/loader/applicator).  Users select data from each file and construct
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exposure scenarios that are representative of the use of the chemical.  EPA, in conjunction with the
PHED task force, has evaluated all of the data currently in PHED, and developed a surrogate
exposure table that contains a series of standard exposure estimates for various scenarios. These
standard unit exposure values are the basis for this assessment.  The standard exposure values (i.e.,
the unit exposure values included in the exposure and risk assessment tables) are based on the “best
fit” values calculated by PHED.  PHED calculates “best fit” exposure values by assessing the
distributions of exposures for each body part included in datasets selected for the assessment (e.g.,
chest or forearm) and then calculating a composite exposure value representing the entire body.
PHED categorizes distributions as normal, lognormal, or in an “other” category. Generally, most data
contained in PHED are lognormally distributed or fall into the PHED “other” distribution category.
If the distribution is lognormal, the geometric mean for the distribution is used in the calculation of
the “best fit” exposure value.  If the data are an “other” distribution, the median value of the dataset
is used in the calculation of the “best fit” exposure value.  As a result, the surrogate unit exposure
values that serve as the basis for this assessment generally range from the geometric mean to the
median of the selected dataset.

The first step in performing a handler exposure assessment is to complete a baseline exposure
assessment. The baseline scenario generally represents a handler wearing long pants, a long-sleeved
shirt, and no chemical-resistant gloves. If, there is a level of concern, then increasing levels of risk
mitigation, such as PPE (personal protective equipment) and engineering controls, are used to achieve
an appropriate margin of exposure (MOE). 

Occupational Exposure Scenarios

The Agency has determined that there are potential exposures to mixers, loaders, applicators,
or other handlers during usual use-patterns associated with alachlor.   Based on the use patterns, nine
major exposure scenarios were identified for alachlor: 

(1a) mixing/loading liquids for aerial and chemigation application; 
(1b) mixing/loading liquids for groundboom application; 
(2) mixing/loading granulars for drop type tractor drawn application; 
(3a) mixing/loading dry flowables for aerial application; 
(3b) mixing/loading dry flowables for groundboom application; 
(4) aerial application of liquids (fixed-wing); 
(5) aerial application of liquids (helicopter); 
(6) groundboom application of liquids; 
(7) granular drop type tractor drawn application; 
(8) mixing/loading and application to dry bulk fertilizer; and, 
(9) flaggers.

A summary and description of the caveats and parameters specific to each exposure scenario
is shown in Table 12.

Occupational Exposure Tables
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Two types of assessments (short-term and intermediate-term) are required for evaluating
occupational risk assessment.  The NOEL for estimating short-term risk is from a developmental
(oral) toxicity study,  which requires the use of a dermal absorption factor (24%), and the average
body weight of a female (60 kg) is used in the assessment.  The NOEL for estimating intermediate-
term risk is from a dermal toxicity study; therefore, no dermal absorption factor is applied.  The
demonstrated effects from that study are not sex-specific; therefore, the average body weight of
humans (70 kg) is used in the assessment.  

Table 13 shows the calculations of daily total exposure to alachlor: 
! with baseline attire (long-sleeve shirt, long pants, shoes, and socks). 
Table 14 shows the calculations of daily total exposure to alachlor:
! with the addition of personal protective equipment  (chemical-resistant gloves and

double-layer clothing) 
Table 15 shows the calculations of daily total exposure to alachlor:
! with the use of engineering controls (closed systems for mixing and loading, closed

cabs/cockpits for applications and flagging). 

Tables 13, 14, and 15 show the calculations of occupational handler exposure for both the
short- and intermediate-term scenario.  For the short-term assessment, each table includes a 24%
dermal absorption adjustment to the "daily dermal exposure" (column 6). This daily absorbed dermal
exposure (column 9) is added to the daily inhalation exposure (column 7) to calculate the daily
absorbed total exposure (column 10).  This exposure calculation (column 10 in Tables 13, 14, and
15) is used to assess the short-term risk in Table 28. For the intermediate-term assessment, "daily
dermal exposure" (column 6) is added to "daily inhalation exposure" (column 7) to calculate the
"daily total exposure" (column 8). This exposure calculation (column 8 in Tables 10, 11, and 12 is
used to assess the intermediate-term risk in Table 29.

Table 16 is data from the registrant-submitted biomonitoring study.

In Table 14, the level of personal protective equipment (PPE) added (i.e., only chemical-
resistant gloves or double-layer body protection plus chemical-resistant gloves) varies among the
exposure scenarios based on whether the eventual margins of exposures (MOEs) would be 100 or
greater solely with the addition of gloves. 

In Table 28, "baseline absorbed total dose" (column 3) is calculated by dividing the value in
Table 13 "daily absorbed total exposure" (column 10) by the average female body weight (60 kg).
Similarly, in Table 28 "PPE daily total dose" (column (5) is calculated by dividing the value in Table
14 "PPE daily absorbed total exposure" (column 10) by 60 kg.  Finally, in Table 28 "Eng. C daily
total dose" (column 7) is calculated by dividing the value in Table 15 "Eng. C daily absorbed total
exposure" (column 10) by 60 kg.

In Table 29, "baseline total dose" (column 3) is calculated by dividing the value in Table 13
"baseline daily total exposure" (column 8) by the average human body weight (70 kg). Similarly, in
Table 29 "PPE daily total dose" (column 5) is calculated by dividing the value in Table 14 "PPE daily
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total exposure" (column 8) by 70 kg.  Finally, in Table 29 "Eng. C daily total dose" (column 7) is
calculated by dividing the value in Table 15 "Eng. C daily total exposure" (column 8) by 70 kg.

Further explanation of the calculations are in the footnotes.
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Table 12:  Exposure Scenario Descriptions for Uses of Alachlor 

Exposure Scenario (Number)

Data Source
Daily Acres 

Treateda

Commentsb

Mixer/Loader Exposure

Mixing/Loading  Liquid  (1a and b) PHED V1.1 80 acres groundboom;
350 acres aerial and
chemigation

Baseline:  "Best Available" grades:  Hands, dermal, and inhalation acceptable grades. 
Hands = 53 replicates; Dermal = 25 to 122 replicates; Inhalation = 85 replicates.  High
confidence in dermal data; high confidence in inhalation data.

PPE:  "Best Available" grades:  Hands and dermal acceptable grades.  Hands = 59
replicates; Dermal = 25 to 122 replicates.  High confidence in dermal and inhalation data.

Engineering Controls:  "Best Available" grades:  Dermal and inhalation acceptable
grades.  Hands = 31 replicates, Dermal = 16 to 22 replicates; Inhalation = 27 replicates. 
High confidence in dermal and inhalation data.

PHED data used for baseline and engineering controls, no Protection Factor (PF) were
necessary.  Fifty percent PF was used for coveralls (PPE). 

Mixing/Loading Granulars (2) PHED V1.1 80 acres Baseline:  "Best Available" grades:  Hands all grades, dermal and inhalation acceptable
grades.  Dermal = 29 to 36 replicates; inhalation = 58 replicates; and hands = 10 replicates. 
Low  confidence in dermal data, high confidence in inhalation data.

PHED data used for baseline, no PFs were necessary. 

Mixing/Loading Dry Flowables (3a and 3b) PHED V1.1 80 acres Baseline:  "Best Available" grades:  Hands grades A,B, C; dermal and inhalation acceptable
grades.  Dermal = 16 to 26 replicates; inhalation = 23 replicates; and, hands = 7 replicates. 
Low confidence in dermal data, high confidence in inhalation data.

PPE:  "Best Available" grades:  Hands, dermal and inhalation acceptable grades.  Hands =
21 replicates; Dermal = 16 to 26 replicates, inhalation = 23 replicates.  High confidence in
dermal and inhalation data.

PHED data used for baseline, no PFs were necessary.  Fifty percent PF was used for
coveralls (PPE).

Applicator Exposure

Aerial equipment--fixed wing enclosed cab (liquids) (4) PHED V1.1 350 acres Engineering Controls:  "Best Available" grades:  Hands acceptable grades, dermal and
inhalation grades A,B,C.  Hands = 34 replicates; Dermal = 24 to 48 replicates; Inhalation =
23 replicates.  Medium confidence in dermal and inhalation data.

PHED data used for engineering controls, no PFs were necessary.
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Exposure Scenario (Number)

Data Source
Daily Acres 

Treateda

Commentsb
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Aerial equipment--helicopter enclosed cab (liquids) (5) PHED V1.1 350 acres Engineering Controls:  "Best Available" grades:  dermal grades A,B,C; inhalation grades
"acceptable".  Hands = 2 replicates, Dermal = 3 replicates; Inhalation = 3 replicates.  Low
confidence in dermal and inhalation data.

PHED data used for engineering controls, no PFs were necessary.

Groundboom Application (liquids) (6) PHED V1.1 80 acres Baseline:  "Best Available" grades:  Hands, dermal, and inhalation acceptable grades. 
Hands = 29 replicates; Dermal = 32 to 42 replicates; Inhalation = 22 replicates.  High
confidence in dermal and inhalation data.

PPE:  "Best Available" grades:  Hands grades ABC and dermal acceptable grades. Hands =
21 replicates  Dermal = 32 to 42 replicates  Medium confidence in dermal data; high
confidence in inhalation data.

Engineering Controls:  "Best Available" grades:  Hands, and dermal = ABC grades;
Inhalation = acceptable grades. Hands = 16 replicates  Dermal = 20 to 31 replicates;
Inhalation = 16 replicates.  Medium confidence in dermal data; high confidence in
inhalation. 

PHED data used for baseline and engineering controls, no PFs were necessary.  Fifty percent
PF was added for coveralls for PPE. 

Granular Drop Type Tractor Drawn Spreader
Application (7)

PHED V1.1 80 acres Baseline:  "Best Available" grades:  Hand, dermal and inhalation acceptable grades. 
Dermal = 4 to 5 replicates; hands = 5 replicates; inhalation = 5 replicates.  Low confidence
in dermal and inhalation data.

PHED data was used for baseline, no PFs were necessary.  

Mixer/Loader/Applicator

Mixing/Loading and Application for Dry Bulk Fertilizer
(8)

No data No data No data

Flaggers

Flaggers for Aerial Applications (9) PHED V1.1 350 acres Baseline:  "Best Available" grades:  Hand, dermal and inhalation acceptable grades. 
Dermal = 16 to 18; hands = 16; inhalation = 18.  High confidence in dermal, hand and
inhalation data.

PHED data was used for baseline, no PFs were necessary.
a Daily acres treated are from EPA estimates of acreage that could be treated in a single day for each exposure scenario of concern. 
b These grades are based on Quality Assurance/Quality Control data provided as part of the exposure studies. A replicate refers to data acquired during one complete work cycle.  "Best Available" grades are defined by EPA SOP for meeting

Subdivision U Guidelines.  Best available grades are assigned as follows:  matrices with grades A and B data and a minimum of 15 replicates; if not available, then grades A, B, and C data and a minimum of 15 replicates; if not available,
then all data regardless of the quality and number of replicates.  Data confidence are assigned as follows:
High confidence = grades A and B and 15 or more replicates per body part
Medium confidence = grades A, B, and C and 15 or more replicates per body part
Low confidence = grades A, B, C, D, and E or any combination of grades with less than 15 replicates 
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Table 13:   Alachlor Exposure Estimates to be Used in Short-Term and Intermediate-Term Risk Assessments - Baseline PHED Values

Exposure Scenario 
(Scenario #)

Baseline Dermal
Unit Exposure

(mg/lb ai)a

Baseline
Inhalation Unit

Exposure
 (mg/lb ai)b

Crop and 
Application Rate 

(lb ai/acre)c

Daily Acres
Treatedd

Daily
Dermal

Exposure
(mg/day)e

Daily Inhalation
Exposure
(mg/day)e

Baseline
Daily Total
Exposure
(mg/day)f

Daily
Absorbed
Dermal

Exposure
(mg/day)g

Baseline
Daily

Absorbed
Total

Exposure
(mg/day)h

Mixer/Loader Exposure

Mixing/Loading Liquids for Aerial
Application and Chemigation (1a)

2.9 0.0012 Corn 4.0 350 4,060 1.68 4,061.7 974 976

Soybeans 3.0 3,045 1.26 3,046.3 731 732

Mixing/Loading Liquids for Groundboom
Application (1b)

Corn 4.0 80 928 0.384 928.4 223 223

Soybeans 3.0 696 0.288 696.3 167 167

Mixing/Loading Granulars for Drop Type
Tractor Drawn Spreaders (2)

0.0076 0.0017 Corn 4.0 80 2.4 0.544 2.9 0.58 1.1

Soybeans 3.0 1.8 0.408 2.2 0.43 0.83

Mixing/Loading Dry Flowables for Aerial
Application (3a)

0.07 0.00077 Corn 4.0 350 98 1.08 99.08 24 25

Soybeans 3.0 73.5 0.81 74.31 18 18

Mixing/Loading Dry Flowables for
Groundboom Application (3b)

Corn 4.0 80 22.4 0.25 22.65 5.4 5.6

Soybeans 3.0 16.8 0.19 16.99 4.0 4.2

Applicator Exposure

Aerial Application of Liquids - Fixed-Wing
Aircraft - Enclosed Cockpit (4)

See Engineering
Controls

See Engineering
Controls

Corn 4.0 350 See
Engineering

Controls

See Engineering
Controls

See
Engineering

Controls

See
Engineering

Controls

See
Engineering

ControlsSoybeans 3.0

Aerial Application of Liquids - Helicopter
Aircraft - Enclosed Cockpit (5)

See Engineering
Controls

See Engineering
Controls

Corn 4.0 350 See
Engineering

Controls

See Engineering
Controls

See
Engineering

Controls

See
Engineering

Controls

See
Engineering

ControlsSoybeans 3.0

Groundboom Application of Liquids - (6) 0.015 0.0007 Corn 4.0 80 4.8 0.224 5.02 1.2 1.4

Soybeans 3.0 3.6 0.168 3.77 0.86 1.0

Granular Drop Type Tractor Drawn
Spreader Application (7)

0.01 0.00022 Corn 4.0 80 3.2 0.07 3.3 0.77 0.84

Soybeans 3.0 2.4 0.053 2.5 0.58 0.63

Mixer/Loader/Applicator Exposure

Mixing/Loading and Application of
Impregnated Dry Bulk Fertilizer (8)

See text

Flaggers
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Exposure Scenario 
(Scenario #)

Baseline Dermal
Unit Exposure

(mg/lb ai)a

Baseline
Inhalation Unit

Exposure
 (mg/lb ai)b

Crop and 
Application Rate 

(lb ai/acre)c

Daily Acres
Treatedd

Daily
Dermal

Exposure
(mg/day)e

Daily Inhalation
Exposure
(mg/day)e

Baseline
Daily Total
Exposure
(mg/day)f

Daily
Absorbed
Dermal

Exposure
(mg/day)g

Baseline
Daily

Absorbed
Total

Exposure
(mg/day)h

72

Flaggers for Aerial Applications (9) 0.01 0.00028 Corn 4.0 350 14.0 0.39 14.39 3.4 3.8

Soybeans 3.0 10.5 0.29 10.79 2.5 2.8

a  Baseline dermal unit exposure represents long pants, long sleeve shirts, no gloves, open mixing/loading, open cabs or cockpits.  Note that data on open cockpit aerial applications are not available. 
b  Baseline inhalation exposure represents no respirator.
c  Application rate comes from maximum values found in the alachlor labels EPA Reg Nos. 524-344, 524-403, 524-418, 524-422 and 524-314.
d  Daily acres treated are from EPA estimates of acreage that could be treated in a single day for each exposure scenario of concern.
e  Daily exposure (mg/day) = Exposure (mg/lb ai) * Appl. rate (lb ai/A) * Acres Treated.
f  Total daily exposure (mg/day) = daily dermal exposure (mg/day) + daily inhalation exposure (mg/day).  Note that this exposure number is used for the intermediate-term scenario only since the NOEL for    calculating the MOE is from
a dermal study and the use of the dermal absorption factor is not necessary.
g  Daily absorbed dermal exposure (mg/day) = daily dermal exposure (mg/day) * dermal absorption factor (0.24)
h  Total absorbed daily exposure (mg/day) = daily absorbed dermal exposure (mg/day) + daily inhalation exposure (mg/day)  Note that this exposure is used for the short-term scenario only since the NOEL
for calculating the MOE is from an oral study and it was necessary to use the dermal absorption factor.  
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Table 14:   Alachlor Exposure Estimates to be used in Short-Term and Intermediate-Term Risk Assessments - 
PHED Personal Protective Equipment (PPE) Values

Exposure Scenario 
(Scenario #)

PPE Dermal
Unit

Exposure
(mg/lb ai)a

Baseline
Inhalation Unit

Exposure
 (mg/lb ai)b

Crop and Application
Rate (lb ai/acre)c

Daily
Acres

Treatedd

Daily Dermal
Exposure
(mg/day)e

Daily Inhalation
Exposure
(mg/day)e

PPE Daily 
Total

Exposure 
(mg/day)f

Daily
Absorbed
Dermal

Exposure
(mg/day)g

PPE Daily
Absorbed

Total
Exposure
(mg/day)h

Mixer/Loader Exposure

Mixing/Loading Liquids for Aerial
Application and Chemigation (1a) 

0.043 0.0012 Corn 4.0 350 60.2 1.7 61.9 14.4 16.1

Soybeans 3.0 45.2 1.3 46.5 10.8 12.1

Mixing/Loading Liquids for Groundboom
Application (1b) 

0.043 0.0012 Corn 4.0 80 13.8 0.38 14.2 3.3 3.7

Soybeans 3.0 9.6 0.29 9.9 2.3 2.6

Mixing/Loading Granulars for Drop Type
Tractor Drawn Spreaders (2)

n/a n/a Corn 4.0 80 n/a n/a n/a n/a n/a

Soybeans 3.0 n/a n/a n/a n/a n/a

Mixing/Loading Dry Flowables for Aerial
Application (3a)

0.04 0.00077 Corn 4.0 350 56 1.1 57.1 13.4 14.5

Soybeans 3.0 42 0.81 42.8 10.1 10.9

Mixing/Loading Dry Flowables for
Groundboom Application (3b)

n/a n/a Corn 4.0 80 n/a n/a n/a n/a n/a

Soybeans 3.0 n/a n/a n/a n/a n/a

Applicator Exposure

Aerial Application of Liquids - Fixed-Wing
Aircraft - Enclosed Cockpit (4)

See
Engineering

Controls

See Engineering
Controls

Corn 4.0 350 See Engineering
Controls

See Engineering
Controls

See
Engineering

Controls

See
Engineering

Controls

See
Engineering

ControlsSoybeans 3.0

Aerial Application of Liquids - Helicopter
Aircraft - Enclosed Cockpit (5)

See
Engineering

Controls

See Engineering
Controls

Corn 4.0 350 See Engineering
Controls

See Engineering
Controls

See
Engineering

Controls

See
Engineering

Controls

See
Engineering

ControlsSoybeans 3.0

Groundboom Application of Liquids - (6) n/a n/a Corn 4.0 80 n/a n/a n/a n/a n/a

Soybeans 3.0 n/a n/a n/a n/a n/a

Granular Drop Type Tractor Drawn
Spreader Application (7)

n/a n/a Corn 4.0 80 n/a n/a n/a n/a n/a

Soybeans 3.0 n/a n/a n/a n/a n/a

Mixer/Loader/Applicator Exposure

Mixing/Loading and Application of
Impregnated Dry Bulk Fertilizer (8)

See text



Table 14:   Alachlor Exposure Estimates to be used in Short-Term and Intermediate-Term Risk Assessments - 
PHED Personal Protective Equipment (PPE) Values

Exposure Scenario 
(Scenario #)

PPE Dermal
Unit

Exposure
(mg/lb ai)a

Baseline
Inhalation Unit

Exposure
 (mg/lb ai)b

Crop and Application
Rate (lb ai/acre)c

Daily
Acres

Treatedd

Daily Dermal
Exposure
(mg/day)e

Daily Inhalation
Exposure
(mg/day)e

PPE Daily 
Total

Exposure 
(mg/day)f

Daily
Absorbed
Dermal

Exposure
(mg/day)g

PPE Daily
Absorbed

Total
Exposure
(mg/day)h
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Flaggers

Flaggers for Aerial Applications (9) n/a n/a Corn 4.0 350 acres n/a n/a n/a n/a n/a

Soybeans 3.0 n/a n/a n/a n/a n/a

n/a No longer necessary to carry scenario through analysis as exposure in baseline scenario is sufficiently low to calculate an MOE that will exceed 100 

a  Scenario 1a and 1b single layer clothing and chemical resistant gloves, open mixing/loading
   Scenario 3a: open mixing/loading, double layer of clothing and chemical resistant gloves.
b  Baseline inhalation exposure represents no respirator.
c  Application rate comes from maximum values found in the alachlor labels EPA Reg Nos. 524-344, 524-403, 524-418, 524-422 and 524-314.
d  Daily acres treated are from EPA estimates of acreage that could be treated in a single day for each exposure scenario of concern.
e  Daily exposure (mg/day) = Exposure (mg/lb ai) * Appl. rate (lb ai/A) * Acres Treated.
f  Total daily exposure (mg/day) = daily dermal exposure (mg/day) + daily inhalation exposure (mg/day).  Note that this exposure number is used for the intermediate-term scenario only since the NOEL for calculating the MOE is from
a dermal study and the use of the dermal absorption factor is not necessary.
g  Daily absorbed dermal exposure (mg/day) = daily dermal exposure (mg/day) * dermal absorption factor (0.24)
h  Total absorbed daily exposure (mg/day) = daily absorbed dermal exposure (mg/day) + daily inhalation exposure (mg/day)  Note that this exposure is used for the short-term scenario only since the NOEL
for calculating the MOE is from an oral study and it was necessary to use the dermal absorption factor.  
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Table 15:  Alachlor Exposure Estimates to be Used in Short-Term and Intermediate-Term Risk Assessments - Engineering Control 
(Eng C) PHED Values

Exposure Scenario 
(Scenario #)

Eng C
Dermal Unit

Exposure
(mg/lb ai)a

Baseline
Inhalation Unit

Exposure
 (mg/lb ai)b

Crop and Application
Rate (lb ai/acre)c

Daily
Acres

Treatedd

Eng C Daily
Dermal

Exposure
(mg/day)e

Daily Inhalation
Exposure
(mg/day)e

Eng C
Daily Total
Exposure
(mg/day)f

Eng C Daily
Absorbed
Exposure
(mg/day)g

Eng C
Daily

Absorbed
Total

Exposure
(mg/day)h

Mixer/Loader Exposure

Mixing/Loading Liquids for Aerial
Application and Chemigation (1a)

0.009 0.00008 Corn 4.0 350 9.8 0.11 9.9 2.4 2.5

Soybeans 3.0 7.4 0.08 7.5 1.8 1.9

Mixing/Loading Liquids for Groundboom
Application (1b)

Corn 4.0 80 2.2 0.026 2.2 0.54 0.57

Soybeans 3.0 1.7 0.02 1.7 0.4 0.42

Mixing/Loading Granulars for Drop Type
Tractor Drawn Spreaders (2)

n/a n/a Corn 4.0 80 n/a n/a n/a n/a n/a

Soybeans 3.0 n/a n/a n/a n/a n/a

Mixing/Loading Dry Flowables for Aerial
Application (3a)

No data No data Corn 4.0 350 No data No data No data No data No data

Soybeans 3.0 No data No data No data No data No data

Mixing/Loading Dry Flowables for
Groundboom Application (3b)

n/a n/a Corn 4.0 80 n/a n/a n/a n/a n/a

Soybeans 3.0 n/a n/a n/a n/a n/a

Applicator Exposure

Aerial Application of Liquids - Fixed-Wing
Aircraft - Enclosed Cockpit (4)

0.005 0.000068 Corn 4.0 350 7 0.095 7.1 1.7 1.8

Soybeans 3.0 5.3 0.07 5.3 1.3 1.4

Aerial Application of Liquids - Helicopter
Aircraft - Enclosed Cockpit (5)

0.0021 0.0000018 Corn 4.0 350 3.0 0.003 3.0 0.7 0.7

Soybeans 3.0 2.2 0.002 2.2 0.53 0.53

Groundboom Application of Liquids - (6) n/a n/a Corn 4.0 80 n/a n/a n/a n/a n/a

Soybeans 3.0 n/a n/a n/a n/a n/a



Table 15:  Alachlor Exposure Estimates to be Used in Short-Term and Intermediate-Term Risk Assessments - Engineering Control 
(Eng C) PHED Values

Exposure Scenario 
(Scenario #)

Eng C
Dermal Unit

Exposure
(mg/lb ai)a

Baseline
Inhalation Unit

Exposure
 (mg/lb ai)b

Crop and Application
Rate (lb ai/acre)c

Daily
Acres

Treatedd

Eng C Daily
Dermal

Exposure
(mg/day)e

Daily Inhalation
Exposure
(mg/day)e

Eng C
Daily Total
Exposure
(mg/day)f

Eng C Daily
Absorbed
Exposure
(mg/day)g

Eng C
Daily

Absorbed
Total

Exposure
(mg/day)h

76

Granular Drop Type Tractor Drawn
Spreader Application (7)

n/a n/a Corn 4.0 80 n/a
n/a

n/a
n/a

n/a
n/a

n/a n/a

Soybeans 3.0

Mixer/Loader/Applicator Exposure

Mixing/Loading and Application of
Impregnated Dry Bulk Fertilizer (8)

See text

Flaggers

Flaggers for Aerial Applications (9) n/a n/a Corn 4.0 350 acres n/a n/a n/a n/a n/a

Soybeans 3.0 n/a n/a n/a n/a n/a

n/a No longer necessary to carry scenario through analysis as exposure in baseline scenario or with addition of PPE is sufficiently low to calculate an MOE that will exceed 100 

a  Engineering controls dermal unit exposure represents long pants, long sleeve shirts, closed mixing/loading, closed cab tractor.
   Scenarios 1a: chemical resistant gloves. 
   Scenarios 4 and 5: closed cockpit single layer clothing, and no gloves.
b  Baseline inhalation exposure represents no respirator.
c  Application rate comes from maximum values found in the alachlor labels EPA Reg Nos. 524-344, 524-403, 524-418, 524-422 and 524-314.
d  Daily acres treated are from EPA estimates of acreage that could be treated in a single day for each exposure scenario of concern.
e  Daily exposure (mg/day) = Exposure (mg/lb ai) * Appl. rate (lb ai/A) * Acres Treated.
f  Total daily exposure (mg/day) = daily dermal exposure (mg/day) + daily inhalation exposure (mg/day).  Note that this exposure number is used for the intermediate-term scenario only since the NOEL for    calculating the MOE is from
a dermal study and the use of the dermal absorption factor is not necessary.
g  Daily absorbed dermal exposure (mg/day) = daily dermal exposure (mg/day) * dermal absorption factor (0.24)
h  Total absorbed daily exposure (mg/day) = daily absorbed dermal exposure (mg/day) + daily inhalation exposure (mg/day)  Note that this exposure is used for the short-term scenario only since the NOEL
for calculating the MOE is from an oral study and it was necessary to use the dermal absorption factor.  
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Table 16:  Alachlor Exposure Estimates to be Used in Short-Term and Intermediate-Term
Risk Assessments - Values from Registrant-Submitted Biomonitoring Studies 

Exposure Scenario 
(Scenario #)

Biomonitoring
Internal Estimated

Exposure
(mg/kg/lb ai)a

Adjusted
Biomonitoring

Internal
Estimated
Exposure

(mg/kg/lb ai)b

Crop and Application
Rate (lb ai/acre)c

Daily
Acres

Treatedd

Biomonitoring
Internal Dose
(mg/kg/day)e

Mixer/Loader Exposure

Mixing/Loading Liquids for Aerial
Application and Chemigation (1a)

0.0000126 n/a Corn 4.0 350 0.01764

Mixing/Loading Liquids for
Groundboom Application (1b)

Corn 4.0 80 0.004032

Mixing/Loading Granulars for Drop
Type Tractor Drawn Spreaders (2)

n/a  0.0000000647 Corn 4.0 80 0.0000207

Mixing/Loading Dry Flowables for
Aerial Application (3a)

n/a 0.000000316 Corn 4.0 350 0.0004424

Mixing/Loading Dry Flowables for
Groundboom Application (3b)

n/a 0.00000032  Corn 4.0 80 0.0001024

Applicator Exposure

Aerial Application of Liquids - Fixed-
Wing Aircraft - Enclosed Cockpit (4)

This scenario not performed for biomonitoring data

Aerial Application of Liquids -
Helicopter Aircraft - Enclosed Cockpit
(5)

This scenario not performed for biomonitoring data

Groundboom Application of Liquids -
(6)

0.0000126 n/a Corn 4.0 80 0.004032

Granular Drop Type Tractor Drawn
Spreader Application (7)

n/a 0.00000767 Corn 4.0 80 0.002454

Mixer/Loader/Applicator Exposure

Mixing/Loading and Application of
Impregnated Dry Bulk Fertilizer (8)

This scenario not performed for biomonitoring data

Flaggers

Flaggers for Aerial Applications (9) This scenario not performed for biomonitoring data

n/a = not applicable
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a  Biomonitoring internal estimated exposure represents Monsanto employees who wore long pants, long sleeve shirts, elbow length rubber gloves, caps, goggles, open mixing/loading, no respirator, closed cab tractor.
b  The biomonitoring studies were conducted with liquid formulations.  Therefore, these internal estimated exposures are not appropriate for use with granular or dry flowable formulations.  In an attempt to estimate the internal estimated
exposure a ratio of PHED exposure values that have been converted to baseline absorbed total doses were used in a ratio of other formulation/liquid formulation.  The alachlor baseline absorbed total doses are from Table 25.

Scenario 2: (0.0000126 mg/kg/lb ai )( 0.019/3.7) = 0.0000000647 mg/kg/lb ai 
Scenario 3a: (0.0000126 mg/kg/lb ai )(0.41/16.3) = 0.000000316 mg/kg/lb ai 
Scenario 3b: (0.0000126 mg/kg/lb ai )(0.094/3.7) = 0.00000032  mg/kg/lb ai 
Scenario 7:  (0.0000126 mg/kg/lb ai )(0.014/0.023) = 0.00000767  mg/kg/lb ai 

c  Application rate comes from the application rate of 4 lbs ai used in the Monsanto study. 
d  Daily acres treated are from EPA estimates of acreage that could be treated in a single day for each exposure scenario of concern.
e  Biomonitoring internal dose (mg/kg/day) = Biomonitoring internal estimated exposure (mg/kg/lb ai) * Appl. rate (4 lb ai/A) * Acres Treated/day.
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Post Application Exposure

The potential for post-application worker exposure is low, provided the Restricted Entry
Interval (12 hours) is observed.  This is due to the timing of applications.  Alachlor is applied to the
soil and/or soil incorporated preplant, pre-emergent, at planting for corn and soybeans, post-
transplant for ornamentals, early post-emergent on corn, and at ground-crack for peanuts.  This is
well before the plants are mature, which mitigates the potential for post-application exposure.
Exposure to alachlor during harvesting, even with sweet corn harvesting or seed corn detasseling, is
not likely to occur as alachlor is applied primarily preplant and pre-emergent.  Therefore, the Agency
does not require that any post-application exposure or residue dissipation monitoring data be
generated to support the reregistration of alachlor.

4. Risk Characterization

a. Dietary

As previously stated, an acute dietary risk assessment is not required.  The RfD of 0.01
mg/kg/day was used for calculating chronic dietary risk.  For calculating carcinogenic dietary risk two
NOELs (14 mg/kg/day for stomach tumors and 0.5 mg/kg/day for nasal tumors) was used.

The tolerances used in this analysis are listed in Table 78:  Tolerance  Reassessment.  At the
time that the dietary assessment was performed, the registrant had expressed interest in supporting
rotational crop tolerances for cotton and sunflowers.  For this reason these uses were included in the
assessment at the tolerance levels that were recently revoked.  However, in alachlor petition 8F5000
dated June 25, 1998, Monsanto is requesting to establish tolerances for the direct application of
alachlor to cotton and sunflower.  This petition is now in review.

The consumption information used in this analysis is derived from USDA's 1977-78
Nationwide Food Consumption Survey (NFCS).  Over 30,000 respondents were surveyed over three
days as to what foods they ate, with each individual's consumption information being associated with
their body weight, sex, age, ethnicity and other sociodemographic information.  Individual
consumption estimates were weighted to be nationally representative.  From these data single day and
3 day average consumption estimates were derived for the U.S. population and select population
subgroups.  Three day average information is used in the DRES chronic exposure analyses.

The Agency acknowledges that the data from this survey are more than 20 years old.
However, at the time that the dietary assessment for alachlor was conducted, the data were the best
information available to the Agency.  
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High End Chronic Dietary (Food Source) Risk 

The DRES chronic exposure analysis assumes tolerance level residues and one hundred
percent crop treated to calculate the Theoretical Maximum Residue Contribution (TMRC) for the
overall U.S. population and 22 population subgroups.  Selected subgroups are reported in Table  17.

Table 17: Chronic Dietary Analysis (Food Only)

Subgroup Exposure
(mg/kg/day)

%Reference Dose

U.S. population 0.000756 8

Non-nursing Infants 
(<1 year)

0.003258 33

Children (1-6) 0.001744 17

Children (7-12) 0.001221 12

All other population subgroups were less than 10% of the RfD.

Refined Chronic Dietary (Food Source) Risk

The Dietary Exposure Assessment was refined using anticipated residues (ARs) and percent
crop treated (%CT)  to give a refined, i.e. more realistic, dietary assessment. 

Calculation of Anticipated Residues

Existing FDA monitoring data were not used in calculating alachlor ARs because the data
were considered to be of  limited usefulness for dietary risk assessment.  FDA found no detectable
residues of alachlor, per se, in 53,600 samples, but the analyses did not include any of the alachlor
metabolites of concern. 

The anticipated residues, which are presented below in Table 18, were based on the average
residue found in field trials where alachlor was used at the maximum application rate.  Additionally
a weighting factor  was used for the percent of use at each application timing (i.e., preemergence vs.
postemergence).  For example, 90% of corn is typically treated preemergence at 4 lb ai/A or less with
less than 10% treated postemergence (including sequential applications).   Results of processing
studies were also used to adjust the residue levels found in the raw commodity to account for changes
in residue levels due to processing (both commercial and other types of processing).  The typical
application rates and timing used for the anticipated residue analysis is provided in Table 18 for each
crop.   
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Table 18:  Anticipated Residues, Plant Commodities:  Calculations and Summary

Average Residues from Alachlor Uses

Avg. Residue Proc. Factor Avg. Residue

Corn- 90% of use was preemergence at 4 lb ai/A, 10% of use was postemergence at 4 lb
ai/A or sequential applications (4+2 lb ai/A)
Corn grain 0.011 0.011 

Corn meal 0.911 0.010 

Corn oil (refined) 0.121 0.0014 

Corn starch 0.192 0.0022 

Corn forage7 0.21 0.21 

Corn silage7 0.22 0.22 

Corn stover7 0.12 0.12 

Sweet Corn K+CWHR

  preemergence 4 lb ai/A 0.007 0.007 

Peanuts-35% of use was preemergence, 75% of use was cracking
Peanut hulls7 0.38 0.38 

Peanut nutmeat 0.15 0.15 

Peanut meal7 1.371 0.21 

Peanut oil (refined) 0.061 0.009 

Peanut butter 0.703 0.11 

Peanuts, dry roasted 0.753 0.11 

Peanuts, oil roasted 0.833 0.12 

Sorghum preemergence 4 lb ai/A

Sorghum grain 0.02 0.02 

Sorghum forage7 0.29 0.29 

Sorghum fodder7 0.29 0.29 

Sorghum stover7 0.2 0.20 

Soybeans preemergence 4 lb ai/A
Soybean grain and 
soybean full fat and low fat flour

0.105 0.11 

Soybean grain dust7 6.004 0.63 

Soybean hulls7 1.224 0.13 

Soybean toasted meal (feed)7 0.884 0.092 

Soybean defatted meal (food) 1.304 0.137 

Soybean oil (refined) 0.174 0.018 

Soybean protein concentrate 0.324 0.034 



Table 18:  Anticipated Residues, Plant Commodities:  Calculations and Summary

Average Residues from Alachlor Uses

Avg. Residue Proc. Factor Avg. Residue
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Soybean protein isolate 0.214 0.022 

Soybean defatted flour 0.0905 

Soybean forage7 1.36 1.36 

Soybean hay7 2.61 2.61 

Dry Beans preplant incorporated 3 lb ai/A  

Dry beans 0.048 0.206 0.010 

Dry lima beans 0.040 0.206 0.008 

Bean forage7 0.340 0.34 

Bean vines7 0.396 0.40 

Bean hay7 0.866 0.87 
1 MRID 00162939 
2 MRID 40788201 
3 MRID 40820601 
4 MRID 00154239, 00154240, 40947101, 41862901 41916301 
5 4/7 defatted meal + 3/7 protein concentrates and isolates
6 MRID 40820701 
7 Livestock feed only

In estimating anticipated residues for milk, poultry and eggs, anticipated residues as calculated
in Table 18 were used in estimating the dietary burden.  (See Table 7 for example of calculation.)
Estimated dietary burdens based on these anticipated residues in livestock feeds for cattle, poultry,
and swine were determined to be 0.49, 0.20, and 0.27 ppm, respectively.  The anticipated residues
in livestock commodities were then corrected for the expected recovery in each livestock tissue.
Anticipated residue estimates for livestock commodities are listed in Table 19.

Table 19:  Anticipated Residues in Livestock Commodities.

Alachlor Feeding Study Results Estimated Residues 

Feeding
Level
(ppm)

Residue
   (ppb)

Dietary
Burden
   (ppm)

Residue
Measured
by Method

   (ppb)

% Residue
of Concern
Measured
by Method

Total Residue
of Concern

(ppb)

BEEF

muscle 4.20 1.20 0.53 0.15 38% 0.40 

fat 4.20 1.90 0.53 0.24 70% 0.34 



Table 19:  Anticipated Residues in Livestock Commodities.

Alachlor Feeding Study Results Estimated Residues 

Feeding
Level
(ppm)

Residue
   (ppb)

Dietary
Burden
   (ppm)

Residue
Measured
by Method

   (ppb)

% Residue
of Concern
Measured
by Method

Total Residue
of Concern

(ppb)
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liver 4.20 7.80 0.53 0.98 58% 1.70 

kidney 4.20 8.70 0.53 1.10 68% 1.61 

milk 4.20 1.50 0.69 0.25 40% 0.62 

POULTRY

muscle 12.00 1.00 0.09 0.01 34% 0.02 

fat 12.00 1.30 0.09 0.01 75% 0.01 

liver 4.00 2.10 0.09 0.05 51% 0.09 

eggs 4.00 6.90 0.09 0.16 60% 0.26 

SWINE

muscle 4.00 1.30 0.19 0.06 38% 0.16 

fat 4.00 2.60 0.19 0.12 70% 0.18 

liver 4.00 4.10 0.19 0.19 58% 0.34 

kidney 12.00 7.40 0.19 0.12 68% 0.17 

Since the dietary exposure assessment is based on field trial data, the anticipated residues are
likely to overestimate the dietary exposure because the application rates and timing assumed in the
dietary exposure analysis were at the highest rate on the label, which is not necessarily the typical rate
used by the applicator.  Additionally, residues are likely to degrade from the time that samples are
obtained at the farm gate during transportation, processing and storage, prior to consumption.  For
the livestock commodities, the following assumptions were used:  (1) all alachlor metabolite residues
found in the livestock animal metabolism studies are residues of concern and (2) the percentage
recovery of the analytical method in livestock commodities is based on the percentage of metabolites
recovered in metabolism studies.  Alachlor metabolites not identified specifically in the metabolism
studies may also respond to the analytical method, so the analytical recovery may be higher than
estimated. 

Percent Crop Treated Data

Percent crop treated (CT) information are from a three year period 1993 - 1995.  The FQPA
amendments to Section 408(b)(2)(F) of the FFDCA require that if a tolerance relies on percent crop-
treated data, that the Agency make a determination as to the reliability of  the data.  The percent crop
treated estimates used by EPA are derived from Federal and private market survey data.  Typically,
the Agency considers the range of percent crop treated data from a period of several years, and uses
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the upper end of this range for estimating dietary exposure.  In so doing,   the Agency is reasonably
certain that exposure is not understated for any major population sub-group.  Additionally, the DRES
(Dietary Risk Evaluation System) used in estimating chronic dietary risk uses regional consumption
information to estimate exposure for four population sub-groups that are based on geographical
regions of the United States.  The Agency will  provide for the periodic evaluation of these estimates
of percent crop treated, as long as the tolerances for alachlor remain in force. 

When a range of percent of crop treated estimates was supplied, the upper end (in bold) was
used.  One hundred percent CT (default assumption) was used if no information was provided for a
crop.  This data is now several years old.  However, information available to the Agency indicates
that alachlor usage has fallen.  Thus, these percent crop treated estimates can be considered as slight
over-estimates.

Table 20:  Percent of Various U.S. Crops Treated Annually
with Alachlor

Commodities Percent Crop
Treated

Major Region or
State

Beans, Dry <10 Nationwide

Beans, Succulent 10 - 35 CA and ID

Corn, Sweet 30 - 35 Nationwide

Corn, Field 20 - 25 Nationwide

Peanuts <5 Southeast

Sorghum 10 - 15 Nationwide

Soybeans 5 - 10 Nationwide

Sunflowers <1 - 1 SD and NE

Refined dietary exposures and percent RfDs for selected subgroups are reported in Table 21.
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Table 21: Chronic Refined Dietary Analysis (Food Only)

Subgroup Exposure
(mg/kg/day)

%Reference Dose

U.S. population 0.000011 0.1

Non-nursing Infants 
(<1 year)

0.000050 0.5

Children (1-6 years) 0.000029 0.3

Children (7-12 years) 0.000019 0.2

Male (20+ years) 0.000007 0.07

Female (13+ years), nursing 0.000010 0.1

All other population subgroups were less than 0.2% of the RfD.  Thus, when using anticipated
residues and percent crop treated data, all population subgroups are well below the RfD for alachlor.
Chronic dietary risk from alachlor from all food uses for which tolerance reassessments have been
performed is not of concern.

Dietary Carcinogenic (Food Sources) Risk (MOE Approach)

 As stated previously, the Committee recommended using a Margin of Exposure (MOE)
approach for estimation of human risk, rather than the linear low dose approach.  The NOELs, 0.5
mg/kg/day for nasal tumors and 14 mg/kg/day for stomach tumors, were used for estimating  MOEs
for adult females and adult males using the chronic exposures in Table 21.  It should be noted that
alachlor ESA is included in these estimates of exposure, since it is converted in the alachlor crop
residue methodology to DEA.  Since alachlor ESA is unlikely to be carcinogenic in a 2-year bioassay
these residues should not be included in the carcinogenic assessment, but cannot be separated out.
Therefore, these exposure estimates are very slight over-estimates.  

Carcinogenic MOE = NOEL / exposure 

At this time the Agency is not making any recommendations on the level of MOEs to be
considered acceptable for dietary risk.  However, given the magnitude of the calculated MOEs,
dietary cancer risk from all food uses for which tolerance reassessments have been performed is not
expected to be of concern.  All MOEs in Table 22 have been rounded to two significant figures.
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Table 22: Carcinogenic MOEs

Population Group Exposure MOE

Nasal Tumors (0.5 mg/kg/day)

Adult Male 0.000007 71,000

Adult Female 0.000010 50,000

Stomach Tumors (14 mg/kg/day)

Adult Male 0.000007 2,000,000

Adult Female 0.000010 1,400,000

b. Drinking Water 

Chronic Drinking Water Risk

Percent RfDs for consumption of drinking water containing residues of alachlor per se were
estimated using the RfD for alachlor of 0.01 mg/kg/day for adult males, adult females and child (1 -
6 years).  There are no default assumptions for estimating risk for non-nursing infants (< 1 year),
although the same assumptions as used for a child (1 -6 years) could be used.  Since, the chronic food
source risk for both of these sub-population groups was < 1%, the total dietary risk would be similar.
All RfDs were rounded to one significant figure. 

Table 23: Drinking Water Percent RfDs for Alachlor per se- Adult Male

STUDY Concentration
(ppb) 

Exposure
(mg/kg/day)

% RfD

MCL 2 0.0000571 0.6

Surface Water

USGS - Alachlor (reservoir) 0.22 0.0000062 0.06

ARP Data (1995-1996) (drinking water) 0.1 0.0000028 0.03

Ground Water

NAWWS 0.2 0.0000057 0.06

NAWWS 0.015 0.0000004 0.004
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Table 24: Drinking Water Percent RfDs for Alachlor per se- Adult Female

STUDY Concentration
(ppb) 

Exposure
(mg/kg/day)

% RfD

MCL 2 0.0000666 0.7

Surface Water

USGS - Alachlor (reservoir) 0.22 0.0000073 0.07

ARP Data (1995-1996) (drinking water) 0.1 0.0000033 0.03

Ground Water

NAWWS 0.2 0.0000066 0.07

NAWWS 0.015 0.0000005 0.005

Table 25:  Drinking Water Percent RfDs for Alachlor per se - Child (1 - 6 years)

STUDY Concentration
(ppb) 

Exposure
(mg/kg/day)

% RfD

MCL 2 0.0002 2

Surface Water

USGS - Alachlor  (reservoir) 0.22 0.000022 0.2

ARP Data (1995-1996) (drinking water) 0.1 0.00001 0.1

Ground Water

NAWWS 0.2 0.00002 0.2

NAWWS 0.015 0.0000015 0.02

All % RfD values are well below 100%.  Chronic dietary risk from alachlor from consumption
of water containing residues of alachlor per se is not of concern.

No RfD for alachlor ESA has been determined; the toxicological data base is incomplete.
Therefore, a default assumption would be to use the parent alachlor RfD for the metabolite.  Using
the exposures estimated in Tables 6, 7, and 8 and the alachlor RfD of 0.01 mg/kg/day,   percent RfDs
were estimated to be of  0.9%, 1%, and 3% for adult male, adult female and children (1-6 years),
respectively.  Another assumption would be to calculate a value for use in a chronic dietary risk
assessment using the NOEL from the 91-day alachlor ESA drinking water study.   Using the NOEL
of 157 mg/kg/day and an uncertainty factor of 1000 (to account for interspecies extrapolation,
intraspecies variability  and lack of a complete database) a value of 0.16 mg/kg/day was calculated.
This gives percent RfDs of 0.05%, 0.06%, and 0.2% for adult male, adult female and children (1-6
years), respectively.  Note that both of these approaches indicate little concern for consumption of
alachlor ESA in the drinking water.
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Carcinogenic Drinking Water Risk

Carcinogenic MOEs were calculated for adult males and females only.  Alachlor ESA is not
included in the MOEs since it was determined that alachlor ESA is unlikely to be carcinogenic in a
2-year bioassay. All MOEs were rounded to two significant figures.

Table 26: Drinking Water Carcinogenic MOEs - (Adult Male)

STUDY Concentration
(ppb) 

Exposure
(mg/kg/day)

MOE1 MOE2

MCL 2 0.0000571 8,800 250,000

Surface Water

USGS - Alachlor 0.22 0.0000062 45,000 2,300,000

ARP Data
(1995-1996)

0.1 0.0000028 180,000 6,400,000

Ground Water

NAWWS 0.2 0.0000057 88,000 2,500,000

NAWWS 
(99.5% population)

0.015 0.0000004 1,200,000 35,000,000

1 MOE for nasal tumors (0.5 mg/kg/day)
2 MOE for stomach tumors (14 mg/kg/day)

Table 27:  Drinking Water Carcinogenic MOEs  - (Adult Female)

STUDY Concentration
(ppb) 

Exposure
(mg/kg/day)

MOE1 MOE2

MCL 2 0.0000666 7,500 210,000

Surface Water

USGS - Alachlor 0.22 0.0000073 68,000 1,900,000

ARP Data 0.1 0.0000033 150,000 5,400,000

Ground Water

NAWWS 0.2 0.0000066 76,000 21,000,000

NAWWS
(99.5% population)

0.015 0.0000005 1,000,000 28,000,000

1 MOE for nasal tumors
2 MOE for stomach tumors



89

At this time the Agency is not making any recommendations on the level of MOEs to be
considered acceptable for dietary (drinking water) risk.  However, given the magnitude of the
calculated MOEs, dietary (drinking water) cancer risk is not expected to be of concern.

c. Aggregate (Food and Water)  

Aggregate Chronic Dietary (Food Source and Drinking Water) Risk

This assessment combines the food residue exposure estimates with drinking water exposure
estimates to calculate an aggregate chronic exposure.  Percent RfDs for aggregate chronic dietary risk
were calculated for adult males, adult females, and children (1 - 6 years).  All RfDs were rounded to
one significant figure.

Adult Male - Alachlor

Using the refined adult male food source exposure from Table 21 and NAWWS (Midwest ground
water) exposure from Table 23:

Exposure = 0.000007 mg/kg/day  +0.0000057 mg/kg/day = 0.0000127 mg/kg/day

% RfD = 0.0000127 / 0.01 (100)= 0.1 %  

Using the refined adult male food source exposure from Table 21 and USGS reservoir (Midwest
surface water) from Table 23:

Exposure = 0.000007 mg/kg/day + 0.0000062  mg/kg/day = 0.0000132 mg/kg/day

%RfD =0.0000132 / 0.01 (100) = 0.1 %

Using the refined adult male food source exposure from Table 21 and ARP (12 state area surface
water) from Table 23:

Exposure = 0.000007 mg/kg/day +0.0000028 mg/kg/day = 0.0000098 mg/kg/day

% RfD = 0.0000098 / 0.01 (100) = 0.1 %

Adult Male - Alachlor and Alachlor ESA

Using the refined adult male food source exposure from Table 21 and USGS reservoir (Midwest
surface water) exposure from Table 23: 

Exposure = 0.000007 mg/kg/day + 0.0000062  mg/kg/day + 0.0000857 mg/kg/day =
0.0000989 mg/kg/day
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% RfD = 0.0000989 / 0.01 (100) = 1 %

Adult Female Alachlor

Using the refined adult female food source exposure from Table 21 and NAWWS (Midwest ground
water) exposure from Table 24:

Exposure = 0.000010 mg/kg/day + 0.0000066 mg/kg/day = 0.0000166 mg/kg/day

% RfD = 0.0000166 / 0.01 (100) = 0.2 %

Using the refined adult female food source exposure from Table 21 and USGS reservoir (Midwest
surface water) from Table 24:

Exposure = 0.000010 mg/kg/day + 0.0000073 mg/kg/day = 0.0000173 mg/kg/day

% RfD = 0.0000173 / 0.01 (100) = 0.1%

Using the refined adult female food source exposure from Table 21 and ARP (12 state area surface
water) from Table 24:

Exposure = 0.000010 mg/kg/day + 0.0000033 mg/kg/day = 0.0000133 mg/kg/day

% RfD =   0.0000133 / 0.01 =  0.1%

Adult Female - Alachlor and Alachlor ESA

Using the refined adult female food source exposure from Table 21 and USGS reservoir (Midwest
surface water) from Table 24: 

Exposure = 0.000010 mg/kg/day + 0.0000073 mg/kg/day +0.0001 mg/kg/day = 
0.0001173 mg/kg/day

% RfD = 0.0001173 / 0.01 (100) = 1 %

Child (1-6 years) - Alachlor

Using the refined child (1-6 years) food source exposure from Table 21 and NAWWS (Midwest
ground water) exposure from Table 24:

Exposure = 0.000029 mg/kg/day + 0.00002  mg/kg/day  = 0.000049 mg/kg/day

% RfD = 0.000049 / 0.01 (100) = 0.5%



91

Using the refined child (1-6 years) food source exposure from Table 21 and USGS reservoir
(Midwest surface water) from Table 25:

Exposure = 0.000029 mg/kg/day + 0.000022 mg/kg/day = 0.000051 mg/kg/day

% RfD = 0.000051 / 0.01 (100) = 0.5 %

Using the refined child (1-6 years) food source exposure from Table 21 and ARP (12 state area
surface water) from Table 25:

Exposure = 0.000029 mg/kg/day + 0.00001 mg/kg/day = 0.000039 mg/kg/day

% RfD = 0.000039 / 0.01 (100) = 0.4 %

Child (1 - 6 years) - Alachlor and Alachlor ESA

Using the refined child (1-6 years) food source exposure from Table 21 and USGS reservoir
(Midwest surface water) from Table 25:

Exposure = 0.000029 mg/kg/day + 0.000022 mg/kg/day + 0.0003 mg/kg/day = 
0.000351 mg/kg/day

% RfD = 0.000351 / 0.01 (100) = 4 %

All % RfDs for aggregate chronic dietary risk are well below 100%.  Chronic dietary risk from
alachlor from food containing residues of alachlor and from consumption of water containing residues
of alachlor per se and/or residues of alachlor ESA is not of concern.

Aggregate Carcinogenic Dietary (Food and Water) Risk (MOE Approach) 

MOEs for aggregate carcinogenic dietary risk were calculated for adult males and females.
All MOEs were rounded to two significant figures.  Per the recommendations of the Metabolism
Committee, alachlor ESA is not included in the carcinogenic assessment.

Adult Male

Using the refined adult male food source exposure from Table 21 and NAWWS (Midwest ground
water) exposure from Table 23:

Exposure = 0.000007 mg/kg/day  +0.0000057 mg/kg/day = 0.0000127 mg/kg/day

MOE (nasal) = 0.5 / 0.0000127 = 39,000
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MOE (stomach) = 14 / 0.0000127 = 1,100,000 

Using the refined adult male food source exposure from Table 21 and USGS reservoir (Midwest
surface water) from Table 23:

Exposure = 0.000007 mg/kg/day + 0.0000062  mg/kg/day = 0.0000132 mg/kg/day

MOE (nasal) = 0.5 / 0.0000132 = 38,000

MOE (stomach) = 14 /  0.0000132 = 1,100,000

Using the refined adult male food source exposure from Table 21 and ARP (12 state area surface
water) from Table 23:

Exposure = 0.000007 mg/kg/day +0.0000028 mg/kg/day = 0.0000098 mg/kg/day

MOE (nasal) = 0.5 / 0.0000098  = 51,000

MOE (stomach) = 14 / 0.0000098  = 1,400,000
 
Adult Female

Using the refined adult female food source exposure from Table 21 and NAWWS (Midwest ground
water) exposure from Table 24:

Exposure = 0.000010 mg/kg/day + 0.0000066 mg/kg/day = 0.0000166 mg/kg/day

MOE (nasal) = 0.5 / 0.0000166 = 30,000

MOE (stomach) = 14 / 0.0000166 = 840,000

Using the refined adult female food source exposure from Table 21 and USGS reservoir (Midwest
surface water) from Table 24:

Exposure = 0.000010 mg/kg/day + 0.0000073 mg/kg/day = 0.0000173 mg/kg/day

MOE (nasal) = 0.5 / 0.0000173 = 29,000

MOE (stomach) = 14 / 0.0000173 = 810,000

Using the refined adult female food source exposure from Table 21 and ARP (12 state area surface
water) from Table 24:
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Exposure = 0.000010 mg/kg/day + 0.0000033 mg/kg/day = 0.0000133 mg/kg/day

MOE (nasal) =  0.5 / 0.0000133 = 38,000

MOE (stomach) = 14 / 0.0000133 = 1,100,000

At this time the Agency is not making any recommendations on the level of MOEs to be
considered acceptable for aggregate (food and water) dietary risk.  However, given the magnitude
of the calculated MOEs (ranging from 29,000 to 1,400,000), aggregate carcinogenic dietary risk from
all food uses for which tolerance reassessments have been performed is not expected to be of concern.

Aggregate Carcinogenic Dietary (Food and Water) Risk (Q1
* Approach) 

Aggregate carcinogenic dietary risk using the Q1
* approach were calculated for adult males

and females. All risks were rounded to two significant figures.  Per the recommendations of the
Metabolism Committee, alachlor ESA is not included in the carcinogenic assessment.

Risk = ( Q1
* )(exposure)

Adult Male

Using the refined adult male food source exposure from Table 21 and NAWWS (Midwest ground
water) exposure from Table 23:

Exposure = 0.000007 mg/kg/day  + 0.0000057 mg/kg/day = 0.0000127 mg/kg/day

Risk = [0.08 (mg/kg/day)-1 ][ 0.0000127 mg/kg/day] = 1.0 x 10-6 

Using the refined adult male food source exposure from Table 21 and USGS reservoir (Midwest
surface water) from Table 23:

Exposure = 0.000007 mg/kg/day + 0.0000062  mg/kg/day = 0.0000132 mg/kg/day

Risk = [0.08 (mg/kg/day)-1 ][ 0.0000132 mg/kg/day] = 1.1 x 10-6 

Using the refined adult male food source exposure from Table 21 and ARP (12 state area surface
water) from Table 23:

Exposure = 0.000007 mg/kg/day +0.0000028 mg/kg/day = 0.0000098 mg/kg/day

Risk = [0.08 (mg/kg/day)-1 ][ 0.0000098 mg/kg/day] = 7.8 x 10-7 
 
Adult Female
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Using the refined adult female food source exposure from Table 21 and NAWWS (Midwest ground
water) exposure from Table 24:

Exposure = 0.000010 mg/kg/day + 0.0000066 mg/kg/day = 0.0000166 mg/kg/day

Risk = [0.08 (mg/kg/day)-1 ][ 0.0000166 mg/kg/day] = 1.3 x 10-6 

Using the refined adult female food source exposure from Table 21 and USGS reservoir (Midwest
surface water) from Table 24:

Exposure = 0.000010 mg/kg/day + 0.0000073 mg/kg/day = 0.0000173 mg/kg/day

Risk = [0.08 (mg/kg/day)-1 ][ 0.0000173 mg/kg/day] = 1.4 x 10-6 

Using the refined adult female food source exposure from Table 21 and ARP (12 state area surface
water) from Table 24:

Exposure = 0.000010 mg/kg/day + 0.0000033 mg/kg/day = 0.0000133 mg/kg/day

Risk = [0.08 (mg/kg/day)-1 ][ 0.0000133 mg/kg/day] = 1.1 x 10-6 

All carcinogenic risks estimated using the Q1
* are within the risk range considered by the

Agency to represent negligible risk.

d. Occupational 

Short Term Risk

For the short-term risk assessment, a NOEL of 150 mg/kg/day was used to calculate the
MOE.  The Agency used a 60 kg body weight, the Agency's default female body weight since the
selected endpoint is from a developmental study.  Since the NOEL is from an oral study, the dermal
absorption factor of 24% was used to estimate oral-equivalents for the dermal exposure.

Intermediate Term Risk

For the intermediate-term risk assessment, a NOEL of 50 mg/kg/day was used to calculate
the MOE.  The Agency used a 70 kg body weight, the Agency's default adult body weight. Since the
NOEL is from a dermal study, use of the dermal absorption factor is not appropriate.   

Estimates of short-term and intermediate-term occupational risk to alachlor are summarized
in Tables 28 and 29.  All MOEs have been rounded to 1 or 2 significant figures.



95

Table 28:   Short-Term Risk from Alachlor

Exposure Scenario 
(Scenario #)

Crop/
Ratea

Baseline
Absorbed Total

Dose
(mg/kg/day)b,e

Baseline 
MOEc

PPE
Absorbed Doseb,f

(mg/kg/day)

PPE
MOEc

Eng. C
Absorbed

Doseb,g

(mg/kg/day)

Eng. C
MOEc

Biomonitoring
Internal Dose
(mg/kg/day) d

Biomonitoring 
MOEc

Mixer/Loader Exposure

Mixing/Loading Liquids for Aerial
Application and Chemigation (1a)

Corn 4.0 16.3 9 0.27 560 N/A N/A 0.01764 8500

Soybean 3.0 12.2 12 0.20 750 N/A N/A N/A N/A

Mixing/Loading Liquids for
Groundboom Application (1b)

Corn 4.0 3.7 41 0.061 2,500 N/A N/A 0.004032 37,000

Soybean 3.0 2.8 54 0.046 3,300 N/A N/A N/A N/A

Mixing/Loading Granulars for Drop
Type Tractor Drawn Spreader
Application (2)

Corn 4.0 0.019 7,900 N/A N/A N/A N/A 0.00002070 720,000

Soybean 3.0 0.014 11,000 N/A N/A N/A N/A N/A N/A

Mixing/Loading Dry Flowables for
Aerial Application (3a)

Corn 4.0 0.41 370 N/A N/A N/A N/A 0.0004424 34,000

Soybean 3.0 0.31 480 N/A N/A N/A N/A N/A N/A

Mixing/Loading Dry Flowables for
Groundboom Application (3b)

Corn 4.0 0.094 1,600 N/A N/A N/A N/A 0.0001024 150,000

Soybean 3.0 0.07 2,100 N/A N/A N/A N/A N/A

Applicator Exposure

Aerial Application of Liquids -
Fixed-Wing Aircraft  - Enclosed
Cockpit (4)

Corn 4.0 See Eng.
Controls

See Eng.
Controls

See Eng.
Controls

See Eng.
Controls

0.030 5000 N/A N/A

Soybean 3.0 See Eng.
Controls

See Eng.
Controls

See Eng.
Controls

See Eng.
Controls

0.022 6800 N/A N/A

Aerial Application of Liquids -
Helicopter - Enclosed Cockpit (5)

Corn 4.0 See Eng.
Controls

See Eng.
Controls

See Eng.
Controls

See Eng.
Controls

0.012 13000 N/A N/A

Soybean 3.0 See Eng.
Controls

See Eng.
Controls

See Eng.
Controls

See Eng.
Controls

0.009 17000 N/A N/A

Groundboom Application of Liquids 
(6)

Corn 4.0 0.023 6,500 N/A N/A N/A N/A 0.004032 35,000

Soybean 3.0 0.017 8,800 N/A N/A N/A  N/A N/A N/A

Granular Drop Type Tractor Drawn
Spreader Application (7)

Corn 4.0 0.014 11,000 N/A N/A N/A N/A 0.002454 61,000

Soybean 3.0 0.01 15,000 N/A N/A N/A N/A N/A N/A



Table 28:   Short-Term Risk from Alachlor

Exposure Scenario 
(Scenario #)

Crop/
Ratea

Baseline
Absorbed Total

Dose
(mg/kg/day)b,e

Baseline 
MOEc

PPE
Absorbed Doseb,f

(mg/kg/day)

PPE
MOEc

Eng. C
Absorbed

Doseb,g

(mg/kg/day)

Eng. C
MOEc

Biomonitoring
Internal Dose
(mg/kg/day) d

Biomonitoring 
MOEc
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Mixer/Loader/Applicator

Mixing/Loading and Application for
Dry Bulk Fertilizer (8)

See text

Flaggers

Flaggers for Aerial Applications (9) Corn 4.0 0.063 2,400 N/A N/A N/A N/A N/A N/A

Soybean 3.0 0.047 3200

PPE personal protective equipment 
Eng. C engineering controls 
a  Rates are from Alachlor labels EPA Reg Nos. 524-344, 524-403, 524-418, 524-422 and 524-314.
b  Absorbed Total Dose ((daily dermal exposure * dermal absorption rate 0.24) + (daily inhalation exposure)) / 60 kg.
c  MOE = NOEL (150 mg/kg/day) / absorbed total dose.
d  Biomonitoring (See Table 16)  Estimated only for 4 lb ai.
e  See Table 13 footnotes for explanation of calculations 
f See Table 14 footnotes for explanation of calculations and description of PPE
g See Table 15 footnotes for explanation of calculations and description of engineering controls 
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  Table 29: Intermediate-Term Risk from Alachlor

Exposure Scenario 
(Scenario #)

Crop/
Ratea

Baseline Total
Doseb,e

(mg/kg/day)

Baseline
Total

Dermal
MOEc

PPE  Daily
Total Doseb,f

(mg/kg/day)

PPE Total
MOEc

Eng. C Daily
Total Doseb,g

(mg/kg/day) 

Eng. C Total
MOEc

Biomonitoring
Internal Dose
(mg/kg/day) d

Biomonitoring
MOEc

Mixer/Loader Exposure

Mixing/Loading Liquids for Aerial
Application and Chemigation (1a)

Corn 4.0 58.0 0.9 0.54 93 0.18 280 0.01764 2800

Soybean 3.0 43.5 1 0.39 130 N/A  N/A N/A N/A

Mixing/Loading Liquids for
Groundboom Application (1b)

Corn 4.0 13.3 4 0.2 250 N/A N/A 0.004032 12,000

Soybean 3.0 9.9 5 0.17 300 N/A N/A N/A N/A

Mixing/Loading Granulars for Drop
Type Tractor Drawn Application (2)

Corn 4.0 0.04 1,300 N/A N/A N/A N/A 0.0000207 2,400,000

Soybean 3.0 0.03  1,700 N/A N/A

Mixing/Loading Dry Flowables for
Aerial Application (3a)

Corn 4.0 1.42 35 0.82 61 No data No data 0.0004424 110,000

Soybean 3.0 1.05 47 0.61 82 N/A N/A

Mixing/Loading Dry Flowables for
Groundboom Application (3b)

Corn 4.0 0.32 160 N/A N/A N/A N/A 0.0001024 490,000

Soybean 3.0 0.24 210 N/A N/A

Applicator Exposure

Aerial Application of Liquids -
Fixed-Wing Aircraft - Enclosed
Cockpit (4)

Corn 4.0 See Engineering Controls See
Engineering

Controls

See
Engineering

Controls

0.10 500 N/A N/A

Soybean 3.0 0.08 630 N/A N/A

Aerial Application of Liquids -
Helicopter - Enclosed Cockpit (5)

Corn 4.0 See Engineering Controls See
Engineering

Controls

See
Engineering

Controls

0.042 1,200 N/A N/A

Soybean 3.0 0.031 1,600 N/A N/A

Groundboom Application of Liquids
(6)

Corn 4.0 0.072 690 N/A N/A N/A N/A 0.004032 12,000

Soybean 3.0 0.054 930 N/A N/A N/A N/A N/A N/A

Granular Drop Type Tractor Drawn
Spreader Application (7)

Corn 4.0 0.047 1,100 N/A N/A N/A N/A 0.002454 20,000

Soybean 3.0 0.036 1,400 N/A N/A



  Table 29: Intermediate-Term Risk from Alachlor

Exposure Scenario 
(Scenario #)

Crop/
Ratea

Baseline Total
Doseb,e

(mg/kg/day)

Baseline
Total

Dermal
MOEc

PPE  Daily
Total Doseb,f

(mg/kg/day)

PPE Total
MOEc

Eng. C Daily
Total Doseb,g

(mg/kg/day) 

Eng. C Total
MOEc

Biomonitoring
Internal Dose
(mg/kg/day) d

Biomonitoring
MOEc
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Mixer/Loader/Applicator

Mixing/Loading and Application for
Dry Bulk Fertilizer (8)

See text

Flaggers

Flaggers for Aerial Applications (9) Corn 4.0 0.206 240 N/A N/A N/A N/A N/A N/A

Soybean 3.0 0.154 330

N/A - not applicable

a  From Alachlor labels EPA Reg Nos. 524-344, 524-403, 524-418, 524-422 and 524-314.
b  Total dose = (daily dermal exposure) + (daily inhalation exposure) / 70 kg.
c  MOE = NOEL (50 mg/kg/day) / total dose (mg/kg/day).
d  Biomonitoring (See Table 16)  Estimated only for 4 lb ai.
e  See Table 13 footnotes for explanation of calculations 
f See Table 14 footnotes for explanation of calculations and description of PPE
g See Table 15 footnotes for explanation of calculations and description of engineering controls
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Occupational Risk Characterization

Short-Term Exposure 

Using the registrant-submitted biomonitoring data, all short-term MOEs are much greater than
100.

Using PHED data for estimating short-term risk the MOEs are more than 100 at baseline for
scenarios:
(2) mixing/loading granulars for drop type tractor drawn spreader application, 
(3a) mixing/loading dry flowables for aerial application, 
(3b) mixing/loading dry flowables for groundboom application, 
(6) liquid groundboom application, 
(7) granular drop type tractor drawn spreader application, and 
(9) flaggers

Using PHED data with additional PPE and the corresponding decreases in exposure, the
MOEs are more than 100 for short-term risk for scenarios:  
(1a) mixing/loading liquids for aerial application and chemigation, and 
(1b) mixing/loading liquids for groundboom application.

Using PHED data with engineering controls (no other data were available) the calculated
MOEs are more than 100 for short-term risk for scenarios:  
(4)  liquid aerial application (fixed-wing), and  
(5) liquid aerial application (helicopter). 

Thus, it was possible to achieve MOEs greater than 100 for all scenarios for which data
existed in PHED.

Intermediate-Term Exposure 

Using the registrant-submitted biomonitoring data, all intermediate MOEs are much greater
than 100.

Using PHED for intermediate term risk the MOEs are more than 100 at baseline for risk for
scenarios: 
(2) mixing/loading granulars groundboom application, 
(3b) mixing/loading dry flowables for groundboom application, 
(6) liquid groundboom application, and 
(9) flaggers.

Using PHED with additional PPE and the corresponding decreases in exposure the MOEs
are more than 100 for intermediate-term risk for scenarios:  
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(1a) mixing/loading liquids for aerial application (for rate of 3.0 lb ai/acre for soybeans), and 
(1b) mixing/loading liquids for groundboom application. 

Using PHED with engineering controls and the corresponding decreases in exposure the
MOEs are more than 100 for intermediate-term risk for scenarios:  
(1a) mixing/loading liquids for aerial application (for the rates of 4.0 lb ai/acre for corn), 
(4) aerial application of liquids (fixed-wing aircraft), and 
(5) aerial application of liquids (helicopter).

However, despite available PPE mitigation measures, it was not possible to achieve an MOE
of greater than 100 for scenario (3a) mixing/loading dry flowables for aerial application.  There are
no engineering controls currently available for dry flowable formulations.  Therefore, estimation of
exposure and resultant risk was not performed.
 
Dry Bulk Fertilizer Scenario

Using information provided by Monsanto, the Agency estimated MOEs for mixer/loaders
using a liquid alachlor product to impregnate dry bulk fertilizer, and for applicators applying the
treated fertilizer. This assessment was based on information provided by Monsanto in which the
processes involved in treating fertilizer with alachlor and applying the treated fertilizer were
described.  (MRID No. 44492302) 

Dry bulk fertilizer impregnated with alachlor is typically prepared by local agricultural dealers,
and is then transported to the fields and applied.  According to the information provided by Monsanto
there is a division of labor, in that most dealers, even small dealer operations, usually have different
individuals running the mixing equipment and applying the mix to fields.  This is because of the
different skill requirements and to achieve better productivity.  Thus, the Agency performed separate
assessments for mixer/loaders, and applicators.  If an individual were to mix/load/apply, then the risk
would increase correspondingly.

There is also a Granu-Blend system, which is a system for applying granular alachlor at the
same time as application of the fertilizer, and is thus similar to the mixer/loader and applicator
scenarios for granular materials discussed in other sections of this alachlor RED chapter.

Mixer/Loaders

The Agency's preliminary review of exposure to workers impregnating dry bulk fertilizer with
liquid formulations of alachlor expressed concern over an absence of data and the potential for
significant exposure. 

According to the labels the blending must be performed by commercial fertilizer or chemical
dealerships properly equipped for the procedure.  The amount of fertilizer and alachlor handled
depends on the number of acres to be treated.  According to alachlor labels, from 200 to 450 lbs. of
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impregnated fertilizer may be applied per acre,  preplant to corn, grain sorghum,  and soybeans.  The
maximum single application rate for alachlor is 4 lbs ai/acre per new labels approved by the Agency
on June 30, 1998. 

According to the University of Illinois Extension Service:   The herbicide is metered from a
mini-bulk tank (several hundred gallons) to a mixing drum  via a closed system.  The herbicide is
sprayed onto the fertilizer, which is stirred by an auger that lifts it to the top of the drum.  After
impregnation, the treated fertilizer is gravity-fed through a hopper onto a conveyor belt leading to
an auger truck, which carries it to the field.  At the field, the auger truck feeds the treated fertilizer
onto the applicator vehicle, which dispenses it from either a rotary spinner or a boom with numerous
outlets.  The transfer of the treated fertilizer in each instance is nearly dust-free, as it has been
moistened by the herbicide.  Because all processes are mechanized, there is minimal contact of either
the mixer at the treatment site or the loader at the transfer sites.  Applicator exposure is minimized
by the use of a closed cab.

The information supplied by Monsanto indicates that impregnation of fertilizer in a mixing
tower is typically a closed system operation. Monsanto provided a diagram of a mixing/loading tower
which specifies that up to 120 tons of fertilizer can be processed per hour.  If the tower were assumed
to process for 8 hours per day, then this would be 960 tons of fertilizer processed per 8 hour day.
At 3 to 4 lbs active ingredient per 200 lbs fertilizer, each ton of fertilizer would require 30 to 40 lbs
of alachlor active ingredient.  Thus, the total amount of active ingredient for 960 tons at the 4 lb ai
rate is (960)(40) = 38400 lbs, and at the 3 lb ai rate is (960)(30) = 28800 lbs.   The new information
submitted by Monsanto, and confirmed by the Agency, specified that the typical or average fertilizer
use rate is approximately 400 lbs/acre.  At 4 lbs active ingredient per 400 lbs fertilizer, each ton of
fertilizer would require 20 lbs of alachlor active ingredient. Thus, the total amount (based on 400 lbs
fertilizer per acre) for 4 lbs ai handled is (960)(20) = 19,200 lbs.

Using the above information, the Agency has estimated risk for mixers/loaders impregnating
the dry bulk fertilizer assuming use of engineering controls (metered delivery from a mini-bulk tank).
Only the dermal values will be used in this assessment, since technical alachlor is classified as toxicity
category III, and for liquids,  the unit inhalation exposure value is insignificant (differing by several
orders of magnitude) when compared to the unit dermal exposure value.

Daily exposure (mg/day) is estimated using the following equation:

unit exposure (mg/lb ai) x lbs ai handled per day 

Daily dose (mg/kg/day) is calculated by dividing the daily exposure (mg/day) by the body
weight (bw) of the worker.   For the short-term scenario, the Agency used a 60 kg body weight, the
Agency’s default adult female body weight since the selected endpoint is from a developmental study.
Since the selected endpoint is from an oral study, the exposure must be adjusted to account for
dermal exposure.  The dermal absorption factor is 24 percent (0.24). 
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Thus, for the short-term scenario, absorbed daily dose = daily exposure (mg/day) / 60 kg x
0.24.

For the intermediate-term scenario, the Agency used a 70 kg body weight, the Agency’s
default adult body weight.  Since the NOEL is from a dermal toxicity study, the dermal exposure will
not need to be adjusted by the dermal absorption factor. 

Thus, for the intermediate-term scenario, daily dose = daily exposure (mg/day) / 70 kg.  
Risk, in terms of margins of exposure (MOE), is calculated by using the following equation:

NOEL (mg/kg/day) / daily dose (mg/kg/day) = MOE.

All MOEs are rounded to one or two significant digits.  For the short-term scenario, the
NOEL is 150 mg/kg/day.  For the intermediate-term scenario, the NOEL is 50 mg/kg/day.  Generally,
the Agency has no concerns for an MOE greater than or equal to 100 for non-cancer effects when
the NOEL used in estimating the MOE is from an animal study. 

The PHED V1.1 unit dermal exposure for a closed mixing/loading mechanical transfer system
(single layer clothing - with gloves) is 0.009 mg/lbs ai - high confidence.

Table 30:  Short-Term with Engineering Controls (Closed Transfer System)

Unit Exposure
(mg/lbs ai)

Application Rate
(lbs ai/day)

Daily Exposure
(mg/day)

Daily Dose
(mg/kg/day)

MOE

0.009 38400 346 1.38 110

0.009 28800 259 1.04 140

0.009 19200 173 0.69 220

Table 31:  Intermediate-Term with Engineering Controls (Closed Transfer System)

Unit Exposure
(mg/lbs ai)

Application Rate
(lbs ai/day)

Daily Exposure
(mg/day)

Daily Dose
(mg/kg/day)

MOE

0.009 38400 346 4.9 10

0.009 28800 259 3.7 14

0.009 19200 173 2.5 20

The Agency made assumptions in performing this assessment and acknowledges that many
of the assumptions were deliberately intended toward performing an upper-end assessment.  One of
the most conservative of these assumptions was that the mixing tower would run at full capacity for
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8 hours a day, thus generating 960 tons of alachlor impregnated fertilizer. It could require 32 to 96
truckloads per day (assuming 10 to 30 tons of fertilizer per truck) to spread the towers output.  The
impregnated fertilizer market is likely to be a custom operation, in that (1) the blending occurs on an
as needed/as ordered basis, and (2) only the amount ordered is prepared.

All intermediate-term MOEs are less than 100; however, the Agency acknowledges that the
estimation of these MOEs did contain the conservative estimate of the mixing tower working 8 hours
per day.  The short-term MOEs are greater than 100 considering mitigation with a closed transfer
system.  Only the dermal component of the exposure - no inhalation exposure component - was
considered. 

The Agency also has concerns that the data in PHED may not adequately represent this
scenario.  This is not a typical usage under agricultural field conditions.  The amount of alachlor
necessary to impregnate the tons of fertilizer that can be processed in a day is far too large to be
handled by opening individual bottles or containers (as data collected for PHED), and probably
involves transfer from large containers such as tanker trucks or railroad tank cars.  

Extrapolating a unit exposure in the range of 19200 to 38400 lb ai/day from the available data
in PHED is likely to result in an over-estimate. The Agency does not have any bulk transfer/loading
data.  This type of exposure data may be necessary for refining this assessment, and a possible option
for Monsanto would be to supply data per GLN 875.2400 (dermal exposure) and GLN 875.2500
(inhalation exposure) for mixer/loaders. 

Applicators - Baseline - Open Cab

The Agency has no data for spreader trucks applying treated fertilizer, and therefore selected
from PHED “solid broadcast spreader application - open cab" as a suitable surrogate. The dermal unit
exposure value (baseline - single layer clothing, no gloves, open cab) for a granular drop-type
spreader applicator is 0.01 mg/lb ai, and the inhalation unit exposure value (baseline - open cab) is
0.0012 mg/lbs ai (PHED V1.1, low confidence dermal and inhalation).  Inhalation and dermal unit
exposures will be combined for the applicator scenario since the values are within two orders of
magnitude.

MOEs for both the short-term and intermediate-term scenarios have been estimated.
However,  the Agency believes that the intermediate-term scenario is the most appropriate scenario
for estimating risk, since available information indicates that for pre-plant herbicide and fertilizer
applications that a “window” of approximately 28 days is available once the weather and field
conditions are right and the equipment can enter the fields.

For the short-term scenario, the total daily absorbed exposure (mg/day) is estimated using the
following equation:
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[dermal unit exposure (mg/lb ai) x application rate (lbs ai/acre) x number of acres treated x
dermal absorption factor]  + [inhalation unit exposure (mg/lb ai) x application rate (lbs
ai/acre) x number of acres treated] 

Given:

dermal unit exposure = 0.01 mg/lbs ai,
inhalation unit exposure = 0.0012 mg/lbs ai,
maximum application rate = 4 lbs ai per acre,
max number of acres treated = 800
typical number of acres treated = 500
dermal absorption factor = 0.24

Therefore:

Max total daily absorbed exposure =  (0.01)(4)(800)(0.24) + (0.0012)(4)(800) 
= 11.52 mg/day.

Typical total daily absorbed exposure = (0.01)(4)(500)(.24) + (0.0012)(4)(500)
= 7.2 mg/day

Total daily absorbed dose (mg/kg/day) is calculated by dividing the total daily absorbed
exposure (mg/day) by 60 kg, the Agency’s default adult female body weight since the NOEL used
in estimating short-term risk is from a developmental study.

Max total daily dose = 11.52 mg/day / 60 kg = 0.192 mg/kg/day

Typical total daily dose = 7.2 mg/day / 60 kg = 0.12 mg/kg/day

Risk is estimated by using the following equation:

MOE = NOEL (mg/kg/day) / max total daily dose (mg/kg/day) = 150 / 0.192 = 780

MOE = NOEL (mg/kg/day) / typical total daily dose (mg/kg/day) = 150 / 0.12 = 1300

For the short-term scenario, the MOE for applicators applying fertilizer impregnated with
alachlor at the maximum application rate of 4 lbs ai to 800 acres per day is 780, and to 500 acres per
day is 1300.  If lower application rates such as 3 lb ai/acre were to be used in the calculation, the
MOEs would be even higher. 

For the intermediate-term scenario, the total daily exposure (mg/day) is calculated using the
following equation:
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[dermal unit exposure (mg/lb ai) x application rate (lbs ai/acre) x number of acres treated] +
[inhalation unit exposure (mg/lb ai) x application rate (lbs ai/acre) x number of acres treated]

Given:

dermal unit exposure = 0.01 mg/lbs ai,
inhalation unit exposure = 0.0012 mg/lbs ai,
maximum application rate = 4 lbs ai per acre,
max number of acres treated = 800
typical number of acres treated = 500

Therefore:

Max total daily exposure = (0.01)(4)(800) + (0.0012)(4)(800) = 35.84 mg/day.

Typical total daily exposure = (0.01)(4)(500) + (0.0012)(4)(500) =  22.4 mg/day

Total daily dose (mg/kg/day) is calculated by dividing the daily exposure (mg/day) by 70 kg, the
Agency’s default male body weight. 

Max total daily dose = 35.84 (mg/day) / 70 kg = 0.512 mg/kg/day

Typical total daily dose = 22.4 (mg/day) / 70 kg =  0.32 mg/kg/day

Risk is estimated by using the following equation:

MOE = NOEL (mg/kg/day) / max total daily dose (mg/kg/day) = 50 / 0.512 = 98

MOE = NOEL (mg/kg/day) / typical total daily dose (mg/kg/day) = 50 / 0.32 = 160

For the intermediate-term scenario, the MOE for applicators applying fertilizer impregnated
with alachlor equals 98 at the 4 lbs ai rate for 800 acres and 160 at the 4 lbs ai rate for 500 acres. 

The Agency made assumptions in performing this risk assessment and acknowledges that
many of the assumptions were deliberately used with the intent of performing an upper-end risk
assessment.  Additionally, the Agency had only low confidence data due to the number of replicates
(5) in PHED.  

Applicators - Use of Engineering Controls

The Agency has no data for spreader trucks applying treated fertilizer, and therefore selected
from PHED “solid broadcast spreader application - closed cab" as a suitable surrogate.  The dermal
unit exposure (closed cab) is 0.002 mg/lb ai, and the inhalation unit exposure (closed cab) is 0.00022
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mg/lbs ai (PHED V1.1, low confidence dermal; high confidence hands and inhalation; no PFs
were used).  Inhalation and dermal unit exposures will be combined for the applicator scenario since
the exposures are within two orders of magnitude.

MOEs for both the short-term and intermediate-term scenarios have been estimated.  For the
short-term scenario, the total daily absorbed exposure (mg/day) is estimated using the following
equation:

[dermal unit exposure (mg/lb ai) x application rate (lbs ai/acre) x number of acres treated x
dermal absorption factor]  + [inhalation unit exposure (mg/lb ai) x application rate (lbs
ai/acre) x number of acres treated] 

Given:

dermal unit exposure = 0.002 mg/lbs ai,
inhalation unit exposure = 0.00022 mg/lbs ai,
maximum application rate = 4 lbs ai per acre,
max number of acres treated = 800
typical number of acres treated = 500
dermal absorption factor = 0.24

Therefore:

Max total daily absorbed exposure =  (0.002)(4)(800)(.24) + (0.00022)(4)(800) 
` = 2.24 mg/day.

Typical total daily absorbed exposure = (0.002)(4)(500)(.24) + (0.00022)(4)(500)
= 1.4 mg/day

 
Total daily absorbed dose (mg/kg/day) is calculated by dividing the total daily absorbed exposure
(mg/day) by 60 kg, the Agency’s default adult female body weight since the NOEL is from a
developmental study. 

Max total daily dose = 2.24 (mg/day) / 60 kg = 0.037 mg/kg/day

Typical total daily dose = 1.4 (mg/day) / 60 kg = 0.0233 mg/kg/day

Risk is estimated by using the following equation:

MOE = NOEL (mg/kg/day) / max total daily dose (mg/kg/day) = 150 / 0.037 = 4000

MOE = NOEL (mg/kg/day) / typical total daily dose (mg/kg/day)
= 150 / 0.0233 = 6400
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For the short-term scenario, the MOE for applicators applying fertilizer impregnated with
alachlor at the maximum application rate of 4 lbs ai to 800 acres per day is 4000, and to 500 acres
is 6400.  If lower application rates such as 3 lbs ai were to be used in the calculation, the MOEs
would be even higher. 

For the intermediate-term scenario, the total daily exposure (mg/day) is calculated using the
following equation:

[dermal unit exposure (mg/lb ai) x application rate (lbs ai/acre) x number of acres treated] +
[inhalation unit exposure (mg/lb ai) x application rate (lbs ai/acre) x number of acres treated]

Given:

dermal unit exposure = 0.002 mg/lbs ai,
inhalation unit exposure = 0.00022 mg/lbs ai,
maximum application rate = 4 lbs ai per acre,
max number of acres treated = 800
typical number of acres treated = 500

Therefore:

Max total daily exposure = (0.002)(4)(800) + (0.00022)(4)(800) = 7.1 mg/day.

Typical total daily exposure =  (0.002)(4)(500) + (0.00022)(4)(500) = 4.44 mg/day

Total daily dose (mg/kg/day) is calculated by dividing the daily exposure (mg/day) by 70 kg, the
Agency's default male body weight. 

Max total daily dose = 7.1 (mg/day) / 70 kg = 0.101 mg/kg/day

Typical total daily dose = 4.44 (mg/day) / 70 kg = 0.063 mg/kg/day

Risk is estimated by using the following equation:

MOE = NOEL (mg/kg/day) / max total daily dose (mg/kg/day) = 50 / 0.101 = 490

MOE = NOEL (mg/kg/day) / typical  total daily dose (mg/kg/day) = 50 / 0.063 = 790

For the intermediate-term scenario, the MOE for applicators applying fertilizer impregnated
with alachlor using a closed cab, at the 4 lbs ai rate to 800 acres is 490, and to 500 acres is 790.
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With one exception (a MOE of 98), all MOEs, both short-term and intermediate-term, are
greater than 100.  Generally, the Agency has no concerns for an MOE greater than or equal to 100,
for non-cancer effects when the NOEL used in estimating the MOE is from an animal study.

Additional Occupational Exposure Studies

Handler Studies

Optimally, worker exposure assessments are based on adequate data of acceptable quality.
Handler exposure studies are sometimes required for reregistration in situations in which no data or
no acceptable data exist.  In this case exposure data are necessary to assess exposure to alachlor
resulting from the process of impregnating dry bulk fertilizer.  While the Agency has used PHED data
in its assessment, the PHED data used are not directly related to this type of  process.  It appears that
this is a closed system; however, exposure may be significant based on the large volumes of alachlor
involved.  PHED does not contain any data for transferring from mini-bulk containers.  Therefore,
additional confirmatory data are required.  The confirmatory data should address the dry bulk
fertilizer impregnation process, with alachlor in mini-bulk containers.  This data should address both
dermal and inhalation exposure at both outdoor and indoor (at least partially enclosed) sites.

Post-Application Studies  

The Agency believes that, based on the current uses of alachlor, post-application exposure
will be low and therefore is not requiring post-application exposure studies at this time.

e. FQPA Considerations 

Aggregate Risk

In examining aggregate risk, FQPA directs EPA to take into account the available information
concerning exposures from the pesticide residue in food and all other exposures for which there is
reliable information.  These other sources of exposure can include pesticides residues in drinking
water, pesticide uses in and around the home, and pesticide uses in non-residential settings, such as
schools or parks. 

Alachlor is used on food crops.  Alachlor as well as its metabolites have been detected in both
ground and surface water.  Therefore, specific consideration of potential risks to infants and children,
as well as aggregate exposures, is warranted.

Alachlor is a restricted use chemical.  The Agency has not identified any alachlor products that
are intended for home use, or uses in/around schools, parks, or other public areas.  Therefore, a
residential exposure and risk assessment was not required.   For alachlor there is no residential
component to be added to the dietary (food and water) assessment.
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Acute Aggregate Risk

Based on the available toxicity database, an acute dietary risk assessment was not required.

Chronic Aggregate Risk

Since alachlor has no residential uses to aggregate with the dietary assessment, the chronic
aggregate risk assessment is the same as the dietary (food and water)assessment.  As previously
discussed in this document, the percent RfDs were calculated for adult males, adult females, and
children (1 - 6 years) using the food exposure estimated by DRES, and one source of drinking water.
All percent RfDs were rounded to one significant figure.

Table 32:  Summary of Alachlor Aggregate Risk

Source of Drinking Water % RfD

Adult Male

NAWWS (Midwest groundwater) 0.1

USGS reservoir (Midwest surface water) 0.1

ARP 12 state area surface water 0.08

Adult Female

NAWWS (Midwest groundwater) 0.1

USGS reservoir (Midwest surface water) 0.1

ARP 12 state area surface water 0.1

Child (1 - 6 years)

NAWWS (Midwest groundwater) 0.5

USGS reservoir (Midwest surface water) 0.5

ARP 12 state area surface water 0.4

There are some data (USGS reservoir Midwest surface water) available on detections of the
alachlor ESA degradate. Using these data, aggregate risk can be estimated for consumption of water
containing both parent alachlor and alachlor ESA.
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Table 33:  Summary of Alachlor and Alachlor ESA Aggregate Risk

Population Group % RfD

Adult Male 1%

Adult Female 1%

Child (1 - 6 years) 4%

All % RfD values are well below 100%.  Aggregate chronic dietary risk from all food uses
for which tolerance reassessments have been performed is not expected to be of concern.

Carcinogenic (MOE Approach) Aggregate Risk

Since alachlor has no residential uses to aggregate with the dietary assessment, the
carcinogenic aggregate risk assessment is the same as the carcinogenic (food and water) dietary
assessment.  As previously discussed in this document, the carcinogenic MOEs were calculated for
adult males and adult females, using the food exposure estimated by DRES, and one source of
drinking water. All cancer MOEs were rounded to two significant figures.

Table 34:  Summary of Alachlor Aggregate Carcinogenic (MOE Approach) Risk

Source of Drinking Water MOE 
Nasal Tumors

MOE 
Stomach Tumors

Adult Male

NAWWS (Midwest
groundwater)

39,000 1,100,000

USGS reservoir (Midwest
surface water)

38,000 1,100,000

ARP 12 state area surface
water

51,000 1,400,000

Adult Female 

NAWWS (Midwest
groundwater)

30,000 840,000

USGS reservoir (Midwest
surface water)

29,000 810,000

ARP 12 state area surface
water

38,000 1,100,000
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At this time the Agency is not making any recommendations on the level of MOEs to be
considered acceptable for the carcinogenic MOE approach aggregate risk. However, given the
magnitude of the calculated MOEs, aggregate carcinogenic risk from all food uses for which
tolerance reassessments have been performed is not expected to be of concern.

Carcinogenic (Q1
* Approach) Aggregate Risk

Since alachlor has no residential uses to aggregate with the dietary assessment, the
carcinogenic aggregate risk assessment is the same as the carcinogenic (food and water) dietary
assessment.  As previously discussed in this document, the carcinogenic risks were calculated for
adult males and adult females, using the food exposure estimated by DRES, and one source of
drinking water. All risk estimates were rounded to two significant figures.

Table 35:  Summary of Alachlor Aggregate Carcinogenic (Q1
* Approach) Risk

Source of Drinking Water Risk

Adult Male

NAWWS (Midwest groundwater) 1.0 x 10-6

USGS reservoir (Midwest surface water) 1.1 x 10-6

ARP 12 state area surface water 7.8 x 10-7

Adult Female 

NAWWS (Midwest groundwater) 1.3 x 10-6

USGS reservoir (Midwest surface water) 1.4 x 10-6

ARP 12 state area surface water 1.1 x 10-6

All carcinogenic risks estimated using the Q1
* are within the risk range considered by the

Agency to represent negligible risk.

Cumulative Effects

The Food Quality Protection Act of 1996 (FQPA) amended the Federal Food, Drug, and
Cosmetic Act (FFDCA) by setting a new safety standard for the establishment of tolerances. Section
408(b)(2)(D)(v) of the FFDCA requires that, when considering whether to establish, modify, or
revoke a tolerance, the Agency consider "available information" concerning the cumulative effects
of a particular pesticide's residues and "other substances that have a common mechanism of toxicity."
The Agency believes that "available information" in this context might include not only toxicity,
chemistry, and exposure data, but also scientific policies and methodologies for understanding
common mechanisms of toxicity and conducting cumulative risk assessments.  For most pesticides,
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although the Agency has some information in its files that may turn out to be helpful in eventually
determining whether a pesticide shares a common mechanism of toxicity with any other substances,
EPA does not at this time have the methodologies to resolve the complex scientific issues concerning
common mechanism of toxicity in a meaningful way.  EPA has begun a pilot process to study this
issue further through the examination of particular classes of pesticides.  The Agency hopes that the
results of this pilot process will increase the Agency's scientific understanding of this question such
that EPA will be able to develop and apply scientific principles for better determining which chemicals
have a common mechanism of toxicity and evaluating the cumulative effects of such chemicals.  The
Agency anticipates, however, that even as its understanding of the science of common mechanisms
increases, decisions on specific classes of chemicals will be heavily dependent on chemical specific
data, much of which may not be presently available.

At present there is no methodology for applying the information in the Agency’s files
concerning common mechanism issues for most risk assessments.  But, there are pesticides for which
the common mechanism issues can be resolved.  For example, pesticides that are toxicologically
dissimilar to existing chemical substances (in which case the Agency can conclude that it is unlikely
that a pesticide shares a common mechanism of activity with other substances) and pesticides that
produce a common toxic metabolite (in which case common mechanism of activity will be assumed).

Due  to the structural similarities with acetochlor, metolachlor, butachlor, and propachlor,
alachlor may fall into the second category.  However, at this time the Agency has not yet made  a final
decision concerning a possible common mechanism of  toxicity for these five chemicals to
scientifically apply that information to the tolerance decision.  The process has begun, but is not yet
completed.  Therefore, for the purposes of this decision document, the tolerance decision will be
reached based upon the best available and useful information for alachlor only.  The risk assessment
has been performed for alachlor only assuming that no common mechanism of toxicity exists.
However, these decisions will be reexamined after methodologies and procedures for integrating
information concerning common mechanism of toxicity into risk assessments are developed by the
Agency.  

Monsanto must submit, upon EPA's request and according to a schedule determined by the
Agency, such information as the Agency directs to be submitted in order to evaluate issues related
to whether alachlor shares a common mechanism of toxicity with any other substance and, if so,
whether any tolerances for alachlor need to be modified or revoked.

c. Environmental Assessment

1. Use Characterization

Alachlor is a herbicide registered for use on the following crops:  succulent and dry beans;
field, pop, and sweet corn; peanuts; grain sorghum; and soybeans.  
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Use in Corn and Soybean Areas

Corn is grown in almost every state in the continental U.S.  Major corn-growing areas include
the Midwest and Great Plains states (from Ohio west to Nebraska and from southern
Minnesota/Wisconsin south to Illinois/Missouri), the Mississippi River Valley, and the East Coast
(from southeastern Pennsylvania to North Carolina) (USDA National Agricultural Statistics Service,
1996 Harvested Acres by County).  These regions include such wildlife-rich areas as the Prairie
Pothole region, Sandhills Lake region of Nebraska,  and coastal/estuarine regions of the Delmarva
peninsula and North Carolina.  Many of these areas are used by waterfowl and shorebirds as breeding,
feeding, and migratory resting grounds.  In addition, corn may be grown in the vicinity of freshwater
and estuarine/marine aquatic habitats.  This can lead to exposure of aquatic resources from the off-
site movement of chemicals applied to cornfields near such habitats. 

The corn-growing region includes localized areas which have a high potential vulnerability
for contamination of shallow ground water with pesticides (Kellog et al.,  1992).  Such vulnerable
areas include the eastern coastal plain from southern Georgia to New Jersey, eastern Nebraska, and
southern portions of the Great Lakes region.  While the majority of corn-growing areas are dominated
by soils which have a moderate runoff potential and moderate infiltration and permeability (also
referred to as Hydrologic Group B soils), localized regions are more susceptible to runoff (Kellog et
al., 1992).  Areas with significant percentages of soils with moderately high to high runoff potential
(Group C and D soils) include the Gulf Coast region of Texas, the lower Mississippi River Valley,
the Missouri River Valley in South Dakota, the extreme eastern coastal plain of Georgia, South
Carolina, and North Carolina, and portions of the Ohio River Valley.  These soils are more prone to
runoff because of slow permeability (low saturated hydraulic conductivities) and/or a relatively
shallow water table.

Use in Sorghum Areas

Major sorghum-growing areas in the U.S. are the central and southern Great Plains (from
Nebraska south to Texas and from eastern Colorado to Missouri) and the Mississippi River Valley
from southern Illinois to Louisiana (USDA National Agricultural Statistics Service, 1996 Harvested
Acres by County).  The number of acres planted to sorghum appears to be increasing in the coastal
plains of the Carolinas and Georgia.  While the geographic extent of the sorghum area is less than that
of corn, it does include significant areas of wildlife habitat.  It may also be found in the vicinity of
estuarine/marine habitats, especially along the Gulf Coast region of Texas.  Potential exposure of
aquatic resources may occur from the off-site movement of chemicals applied to sorghum fields near
such habitats. 

Sorghum is more tolerant of dry conditions than corn and is typically grown in warmer
climates which have a lower rainfall than the corn region.  Overall, the major sorghum areas also have
a lower potential vulnerability for contamination of shallow ground water, except in the southeastern
U.S., where the acreage of sorghum is increasing (Kellog et al. 1992).  Large areas of Texas and the
Mississippi River Valley are dominated by the high runoff potential Hydrologic Group C and D soils.
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In such areas, the adjacent aquatic habitats may be vulnerable to off-site movement of chemicals from
runoff.

Use on peanuts areas

Peanuts are grown primarily in the southern Coastal Plain, from Virginia to Alabama and in
the plains of central Texas and Oklahoma (USDA National Agricultural Statistics Service, 1996
Harvested Acres by County).  The Coastal Plain region includes significant areas used by waterfowl
and shorebirds as breeding, feeding, and migratory resting grounds.  Peanut-growing areas may occur
in the vicinity of freshwater and estuarine/marine aquatic habitats.  The Coastal Plain includes a large
percentage of areas with a high potential vulnerability for contamination of shallow ground water with
pesticides (Kellog et al.,  1992). 

Figure B:  Alachlor and Its Degradates

The structures of alachlor and four of its degradates are illustrated in Figure B:

Nomenclature Chemical Structure

Alachlor
2-Chloro-2',6'-diethyl-N-
methoxymethylacetanilide 

Alachlor - DM-Oxanilic Acid
2',6'-Diethyloxanilic acid
(Compound III)
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Alachlor Sulfinylacetic Acid
(N-Methoxymethyl-N-(2,6-diethylphenyl)-
2-amino-2-oxoethyl)-sulfinylacetic acid 
(Compound VIII)

Alachlor Oxanilic Acid
2',6'-Diethyl-N-methoxymethyloxanilic acid
(Compound X)

Alachlor Sulfonic Acid
2',6'-Diethyl-N-methoxymethyl-2-
sulfoacetanilide
(Compound XI)

2. Ecological Toxicity Data

Ecological effects data are used by the Agency to determine the toxicological hazards of
pesticides to various terrestrial and aquatic nontarget organisms.  These tests can include acute and
chronic scenarios.  These data are then integrated with the environmental fate and exposure data
when the Agency performs a risk characterization.

The following studies provide the basis for the Ecological Effects Hazard Assessment.
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a. Terrestrial Animals

To evaluate the toxicity of a pesticide to birds, the following tests are required using  technical
grade material:  

C An avian single-dose oral (LD50) study on one species, preferably mallard or bobwhite
quail; 

C A subacute dietary (LC50) study using one waterfowl species, preferably the mallard
duck;

C A subacute dietary (LC50) study using one upland game species, preferably bobwhite
quail or ring-necked pheasant.

Tests on wild mammals may be required, depending on intended use pattern, environmental
fate characteristics, and results of lower tier studies such as acute and subacute toxicity tests.

An acute contact LD50 for honey bees is required if the proposed use will result in exposure
of honey bees.

Birds, Acute

The requirement for a measurement of acute oral toxicity to birds is fulfilled based on one
acceptable study, which indicates slight toxicity.  Results follow in Table 36.  (MRID No. 00079523)
 

Table 36:  Avian Acute Oral Toxicity 

Species % Test Material (TGAI) LD50 (mg/kg) Fulfills Guidelines

Bobwhite quail 92.3 1499    Yes

Birds, Subacute

The requirement for a measurement of subacute dietary toxicity is fulfilled based on two
acceptable studies, which indicate that the chemical is practically nontoxic to birds.  Results follow
in Table 37.  (MRID Nos. 43087101, 43087001)

Table 37:  Avian Subacute Dietary Toxicity 

Species % Test Material (TGAI) LC50 (mg/L) Fulfills Guidelines

Bobwhite Quail 95.4 >5620  Yes

Mallard Duck 92.3 >5620  Yes
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Birds, Chronic 

When birds are expected to be exposed to pesticides for long periods of time or exposed
during the breeding and nesting season avian reproduction studies are sometimes required.    Avian
reproduction studies for alachlor are required based on the following criteria: 
C Birds are expected to be subjected to repeated or continued exposure to alachlor and or its

degradates preceding or during breeding season.  Alachlor is generally applied in the early
spring months when birds are most actively breeding.

C Alachlor and its metabolites or degradates are stable in the environment to the extent that
potentially chronically toxic amounts may be present in avian feed.

C In a rat teratological study both maternal and developmental effects were observed at 400
mg/kg/day (MRID No.  00043645)

C Reproduction studies with acetochlor, a pesticide whose chemical structure is very similar to
alachlor, have shown reproductive effects to mallard duck at 150 ppm and bobwhite quail at
750 ppm (MRID Nos. 43383101, 43383102).  In a partially acceptable reproduction study
conducted with metolachlor on mallard duck, eggs in 10, 100, and 1000 ppm test
concentrations showed eggshell thinning (MRID No. 0162292). 

Mammals

Ecological effects data on toxicity data to mammals will not be required for alachlor at this
time.  Available toxicity data on rats (health effects data requirement) indicate an acute LD50 of 930
mg/L.  Mammalian LD50s are not used directly to determine whether LOCs are exceeded, but do
provide some indication of level of toxicity.  The available data indicates that alachlor is slightly toxic
to small mammals.   

Insects

Honey bee acute contact studies conducted with technical ingredient and 42% formulation
products have been reviewed.  These studies indicated low toxicity toward honey bees, with LD50

levels greater than 36.2 µg ai/bee for the technical and greater than 100 µg ai/bee for the formulated
product.  (MRID Nos. 00074486 and 00028772)

Table 38:  Toxicity to Honey Bees

%Test Material (TGAI) LD50 (µg ai/bee) Fulfills Guidelines

Technical >36.2 Yes

42.2% Formulation >100 Yes
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b. Aquatic Animals

Freshwater Fish

To evaluate toxicity of a pesticide to freshwater fish, LC50 measurements are required for two
species, using technical grade active ingredient.  One study should use a cold water species, preferably
rainbow trout.  The other should use a warm water species, preferably bluegill sunfish.  Chronic
toxicity testing is required for evaluation of possible effects to growth or reproduction of fish exposed
to persistent pesticides.  This requirement is fulfilled by Early Life-stage Testing of one species of
freshwater fish.

The data requirement is fulfilled for alachlor based on studies submitted.  Studies submitted
indicate moderate toxicity to warm- and cold- water fish.  LC50 values are displayed in Table 39.
Precautionary toxicity statements are required on labels based on MRID No. 43862601 which shows
alachlor to be highly toxic on a chronic basis to freshwater fish growth, reproduction and
development.  Acute toxicity of alachlor and tested formulations is moderate.  (MRID Nos.
00023615, 00023616, 00028549, 00028550, 00028551, 00028553, 00028554, 00028555, 00031524,
00031525, 40098001)

Table 39:  Acute Toxicity to Freshwater Fish

Species % Test Material (TGAI) LC50 (mg/L) Fulfills Guidelines

Toxicity Based on Exposure to Technical Active Ingredient

Bluegill Sunfish 90  2.8 Yes

100   4.3 Yes

Rainbow Trout 90  1.8 Partially

100   2.4 Yes

Toxicity Levels Based on Exposure to End-Use Product

Bluegill Sunfish 43EC  3.2 Partially

45  6.2 Partially

42.4 7.9 Partially

Rainbow Trout 42.5 3.6 Partially

45  3.7 Partially

44  4.2 Partially

43  1.4 Yes



Table 39:  Acute Toxicity to Freshwater Fish

Species % Test Material (TGAI) LC50 (mg/L) Fulfills Guidelines
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43  3.2 Yes

Table 40:  Chronic Toxicity To Freshwater Fish in mg ai/L

Species % Test  Material NOEL LOEC Fulfills Requirement

Rainbow trout Technical 0.187 0.388 Yes

Toxicity to Freshwater Invertebrates 

To evaluate  acute toxicity to freshwater aquatic invertebrates, an EC50 measurement is
required based on technical grade active ingredient, preferably using first instar Daphnia magna, or
early-instar amphipods, stoneflies, mayflies, or midges.  The requirement is fulfilled based on studies
submitted.  Results are displayed in Table 41.  The studies submitted indicate moderate to slight acute
toxicity for this category, based on studies reviewed to date.  (MRID Nos. 00028549, 00028555,
00031526, 40098001).

Table 41:  Toxicity to Freshwater Invertebrates

Species % Test Material
(TGAI)

EC50

(mg/L)
Fulfills Guidelines

Toxicity Based on Exposure to Technical Active Ingredient

Water Flea
Daphnia magna

90  10 Yes

93  21 Yes

Midge 93  3.2 Yes

Toxicity Levels Based on Exposure to End-Use Product 

Water Flea
Daphnia magna

49  33 Partially

45  22 Partially

42.4 27 Partially

43  7.7 Yes

Midge 45  2.5 Yes



120

Chronic toxicity to freshwater invertebrates is determined by exposing one species of
freshwater invertebrate, preferably Daphnia magna, to the pesticide for a full generation and
observing effects on growth and reproduction.  In 21-day full lifecycle testing alachlor was shown to
be highly chronically toxic to growth and reproduction of freshwater invertebrates.  Chronic LOEC
and NOEC values are displayed in Table 42.  Based on the high chronic toxicity of this pesticide
appropriate environmental warning labels are required.  (MRID No. 43774707)

Table 42:  Chronic Toxicity Based on Exposure to Technical Active Ingredient 

Species % Test Material 
(TGAI)

LOEC
mg ai/L

NOEC 
mg ai/L

Fulfills
Requirement

Water Flea, 
Daphnia magna

94.6 0.23 0.11 Yes

Acute Toxicity of Pesticide Metabolites to Freshwater Animals

Aquatic testing with metabolites of pesticide compounds is requested when metabolites are
likely to be persistent in the aquatic habitats in amounts greater than or equal to the parent compound.
Four studies have been submitted to aid in characterization of the acute toxicity of alachlor sulfonic
and oxanilic acids to freshwater invertebrate and fish species.  The studies indicate that these
degradate compounds display low acute toxicity to the tested species.  The submitted studies are
summarized in Table 43.  (MRID Nos. 43774703, 43774704, 43774705, and 43774706) 

Table 43:  Acute Testing with Alachlor Metabolites

Species Tested Degradate and % ai LC50/EC50 
(mg ai/L)

Fulfills Guidelines

Daphnia magna Sulfonic acid, 91.5% EC50>104 mg/L Yes

Oxanilic acid, 92.4% EC50>95 mg/L Yes

Rainbow trout Sulfonic acid, 91.5% LC50>104 mg/L Yes

Oxanilic acid, 92.4% LC50>95 mg/L Yes

Estuarine and Marine Animals

The use pattern of alachlor includes applications to major crops that are sometimes grown in
close proximity to estuarine and marine environments. 

The toxicity measurements required are a 96-hour LC50 for an estuarine fish, a 96-hour LC50

for shrimp or mysid, and either a 48-hour embryo-larvae study or a 96-hour shell deposition study
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with an estuarine mollusk species.  The data requirement is fulfilled for alachlor based on the studies
submitted (MRID Nos.  44524301, 44524302, 44524303). LC50/EC50 values are shown in Table
44.

Table 44:  Acute Toxicity to Estuarine/Marine Species

Species % Test Material (TGAI) LC50/EC50

 (mg/L)
Fulfills Guideline

Sheepshead minnow 93.8 LC50=3.9 Yes

Mysid 93.8 LC50=2.4  Yes

Eastern Oyster 93.8 EC50=1.6 Yes

A study submitted to the Agency (Kirby-Smith, et. al., 1993), indicates that, in general, there
were no significant differences in diversity, numbers and/or biomass between those creeks and
estuaries that received pesticidal run-off (farm creeks) and those that didn’t (forested creeks).  The
data derived from this study is confounding because results did not compare with laboratory toxicity
data and EEC estimates.  During the course of this study there did not appear to be any significant
chronic adverse effects in terms of species diversity, biomass, energy transfer or nutrient cycling,
occurring in the system.

c. Plants

Data from studies submitted to the Agency, though incomplete, indicate high toxicity to
aquatic and terrestrial plants.

Terrestrial Plants

Studies were required to establish toxicity to nontarget terrestrial plants.  Two studies were
received.  Of the ten species of terrestrial plants tested, seven had EC25 levels for vegetative vigor less
than maximum permitted rates on present labels.  Seedling emergence was also effected in most of
the species tested.  Based on the data provided, alachlor is highly toxic to nontarget terrestrial
plants. (MRID Nos. 42468601, 42468701)

Table 45:  Toxicity to Terrestrial Plants

Measurement Endpoint Most Sensitive
Species Tested

NOEL (lbs a.i./A)  EC25(lbs a.i./A)

Vegetative Vigora

Phytotoxicity Ryegrass 0.019 undetermined



Table 45:  Toxicity to Terrestrial Plants

Measurement Endpoint Most Sensitive
Species Tested

NOEL (lbs a.i./A)  EC25(lbs a.i./A)
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21-Day Survival Onion   0.22 0.31 

21-Day Height Ryegrass 0.037 0.12

21-Day Weight Ryegrass 0.037 0.044

Germination and Growth

6-Day Seed Germination Cabbage 0.67 undetermined

6-Day Seedling Emergence Ryegrass 0.019 0.04  

21-Day Survival Onion   0.037 0.011 

Phytotoxicity Lettuce 0.0093 undetermined

Height Ryegrass 0.0023 0.011 

Weight Ryegrass 0.0023 0.0067
a.   Based on a supplemental study with 94.6% active ingredient that fulfills guideline requirements.  
b.   Based on a supplemental study with 94.2% active ingredient that fulfills guideline requirements. 

Aquatic Plants

Studies were required to establish toxicity to nontarget aquatic plants.  The requirement is
partially fulfilled by the single study submitted.  However, to completely fulfill data requirements for
aquatic plant testing additional studies must be submitted for acute toxicity to an aquatic macrophyte,
a marine diatom, a blue-green algae and a freshwater diatom.  Based upon the one study available,
alachlor is highly toxic to aquatic plants.  (MRID No. 42763801)  Also, effects on aquatic plants
are expected to result in indirect effects on aquatic animals, e.g., by habitat modification or restricted
food supply.  

Table 46:  Toxicity to Aquatic Plants

Species Tested %Test
Material

Toxicity (µg/L) Fulfills
Guidelines

Freshwater Green alga
Selenastrum capricornutum

98.6 NOEL=0.35
LOEL=0.69
EC50=1.64

(growth effects)

  Yes,
partially
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d. Conclusions

The available toxicity data for alachlor, indicate that it is:

C Slightly to practically non-toxic to birds on an acute oral basis (LD50 of 1500 mg/kg), but
chronic data are not available.

C Slightly toxic to mammals, based on a rat study (LD50 of 930 mg/kg).
C Slightly toxic to honey bees (LD50 >36 µg/bee).
C Slightly to moderately toxic on an acute basis to freshwater aquatic animals (LC50 /EC50 1-33

ppm).
C Highly to moderately toxic to freshwater aquatic animals on a chronic basis (NOEC$0.1 ppm,

LOEC$0.2 ppm).
C Moderately toxic to saltwater fish (LC50 3.9 ppm), moderately toxic to saltwater mysid (LC50

2.4 ppm) and moderately toxic to shellfish (EC50 1.6 ppm).
C Highly toxic to aquatic plants (based on a single species tested: NOEL=0.35 ppb, LOEL=0.69

ppb, EC50=1.64 ppb).

Therefore, a potential risk to nontarget terrestrial and aquatic plants, and endangered plant
species exists.  Additionally, the available information on the major alachlor degradates indicate that
the degradates appear to be less toxic to aquatic organisms than the parent.

3. Environmental Fate Data

The following studies provide the basis for the Environmental Fate Assessment.

a. Degradation

GLN 161-1  Hydrolysis:  

In an acceptable study, [14C] Alachlor (carbonyl labeled) applied at 50 ppm was relatively
stable in sterile commercial pH 3, 6, and 9 buffer solutions, natural lake water, and deionized water
that were incubated in the dark at 25EC for 30 days.  [14C] Alachlor comprised 97.5-98.7% of the
applied radioactivity in all test solutions, with no discernible pattern of decline. The degradate 2',6'-
Diethyl-N-methoxymethyl acetanilide was #1.57% of the applied.

As part of the same study, [14C] alachlor, at 2 ppm, degraded very slowly in nonsterile lake
water, when incubated at an unspecified temperature for 30 days.  After 30 days of treatment,
alachlor was 88.8% of the applied concentration in the test solution.  Five nonvolatile compounds
were identified, at #2.7% of the applied.  (MRID No. 00134327)
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GLN 161-2  Photolysis in Water:  

This data requirement will be waived based on the UV absorption spectrum of alachlor in
water.  The current policy is to concur with waivers for this requirement when the electronic
spectrum of the chemical does not show significant absorption between 290 and 800 nm, because
photodegradation can only take place when there is an overlap between absorption regions of the
spectrum of the chemical and the irradiation spectrum of the light source.  A submitted study
indicated that the UV absorption spectrum of alachlor in water shows no absorption at wavelengths
above 290 nm.  (MRID No. 00023012)

GLN 161-3  Photodegradation on Soil:  

The Agency will require no additional data to support the Photodegradation on Soil data
requirement at this time.  Although the Agency does not have any information about the photolytic
behavior of any of the major degradates of alachlor at this time, an acceptable study will not be
required because the absorption spectrum of the chemical in water does not show significant
absorption at wavelengths above 290 nm.

b. Metabolism

GLN 162-1  Aerobic Soil Metabolism:  

Three different studies conducted on various soil types have shown similar half-lives, ranging
from 6 to 21 days.  The degradation products were identified only in two of the studies, one of which
is acceptable and the other is supplemental.  Three of the four major degradates were observed in
both studies.  The compound (N-methoxymethyl-N-(2,6-diethylphenyl)-2-amino-2-oxoethyl)
sulfinylacetic acid, which was up to 15.9% of the applied in one supplemental study (MRID No.#
00101531), was not observed in the acceptable study (MRID No. 00134327).  All major metabolites
were monitored in the available Terrestrial Field Dissipation study.

In an acceptable study [14C] alachlor applied at 2 ppm  degraded with estimated half-lives of
2-3 weeks in silt, loamy sand, and silt loam soils incubated in the dark at 25EC and 75% of field
moisture capacity for 175 days.  In the silt loam soil, alachlor was 87.7% or the applied at the
initiation of the study, 47.4% at 21 days, and 1.6% at 175 days.  In the loamy sand, alachlor was
98.5% of the applied at 0 days, 52.4% at 14 days, and 2.5% at 175 days.  In the silt soil, alachlor was
99.0% of the applied at day 0, 40.4% at day 14, and 0.7% at 175 days.

Four degradates were detected, with significant concentrations ($ 10% of the applied):

C Alachlor DM-oxanilic acid was a "water soluble" metabolite that increased gradually to a
maximum of 5.3% of the applied at 50 days post-treatment in the silt loam, it decreased to
3.9% at 175 days.  It increased to a maximum of 15.8-17.0% of the applied at 175 days post-
treatment (last test interval) in the loamy sand and silt soils;
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C Alachlor oxanilic acid was a "water soluble" metabolite, and was a maximum of 12.7-22.4%
of the applied at 28-50 days post-treatment in all soil types and decreased to 2.9-13.4% of
the applied at 175 days post-treatment;

C Alachlor ESA was a "water soluble" metabolite, which increased to a maximum of 24.9% of
the applied at 50 days post-treatment in the silt loam, 16.9% of the applied at 175 days post-
treatment in the loamy sand, and 16.0% of the applied at 21 days post-treatment in the silt
soil.  It decreased to 11.2-18.6% of the applied at 175 days post-treatment in the silt loam and
silt soils.

C 2',6'-diethyl-2-hydroxy-N-methoxymethylacetanilide was the only major "methylene chloride
soluble" degradate and increased to a maximum of 6.7-10.2% of the applied at 7-21 days
post-treatment and decreased thereafter to #1.1% of the applied at 175 days in all soil types.

Nine other degradates were also identified, at #10% of the applied.  After 175 days
incubation, 14CO2 was 16.17-30.00% of the applied.  [14C] volatiles were #1.15% of the applied, and
unextracted [14C] residues totaled 19.25-20.76% of the applied.  (MRID No. 00134327)

In a second study (found to be supplemental), [14C] alachlor (phenyl ring-labeled) applied at
2 ppm  degraded with half-lives of 6-12 days in silt, loamy sand, and silt loam soils incubated in the
dark at 25EC for 62 days.  The soils were also treated with [14C] alachlor encapsulated in a polyurea
polymer.  The rate of degradation is similar for the encapsulated [14C] alachlor, with half-lives of 8-11
days.

Four major degradates were identified in the soil.  These degradates were observed in all three
soil types at 62 days; however, testing at various test intervals (monitoring through time) was
performed only for the silt soil:

C Alachlor DM-oxanilic acid comprised a maximum of 14.4% of the applied radioactivity in the
silt soil at 62 days post-treatment.  It comprised 2.9-7.3% of the applied at 62 days in the
loamy sand and the silt loam;

C Alachlor oxanilic acid comprised a maximum of 9.7-10.0% of the applied radioactivity in the
silt soil at 20 days post-treatment.  It decreased to #3.7% of the applied at 62 days in the
loamy sand and the silt loam;

C Alachlor sufinylacetic acid comprised 15.9-16.2% of the applied radioactivity in the silt loam
soil at 62 days post-treatment.  It was a maximum of 12.6-13.3% of the applied in the silt soil
at 20 days post-treatment, decreasing to #9.7% at 62 days; and



126

C Alachlor ESA comprised a maximum of 6.5% of the applied radioactivity in the silt soil at 30
days post-treatment and #5.1% at 62 days.  It was 2.7-4.1% of the applied in the loamy sand
and silt loam at 62 days.

This study provides supplemental information about the rate of degradation of alachlor and
the identity of alachlor degradates under aerobic conditions.  This study is deficient because up to
22.3% of the applied radioactivity was not characterized.  (MRID No. 00101531)

In a third study (also supplemental) [14C] alachlor applied at 4 ppm degraded appreciably, with
a half-life of <18 days in sandy loam, silt loam, and silty clay loam nonsterile soils incubated at #32EC
in a greenhouse.  [14C] Alachlor was #0.5 ppm in all three soil types 72 days after treatment.  The
degradate 2-chloro-2',6'-diethylacetanilide was detected at all sampling intervals at #0.8 ppm, with
no definite pattern of formation or decline.

This study was conducted in a greenhouse.  It provides supplemental information about the
aerobic soil metabolism of alachlor by identifying one alachlor degradate.  The study is deficient when
evaluated according to current guidelines because it was conducted in the greenhouse, and material
balances could not be confirmed.  (MRID No. 00023014)

c. Mobility/Leachability of Alachlor

GLN 163-1  Mobility, Leaching and Adsorption/Desorption:  

Based upon the studies available and the structural features of the chemicals, it appears that
alachlor degradates, as well as parent alachlor, have a high potential to leach.

An acceptable study partially satisfies the requirement by providing information about the
mobility of unaged alachlor.  To satisfy the data requirement a supplemental Batch Equilibrium study
was submitted for alachlor ESA, which is the major degradate observed in the aerobic soil metabolism
studies.

[14C] Alachlor (carbonyl labeled), at 3.5 lb a.i./A, was very mobile in 30 cm columns of silt,
sand, and loamy sand soils that were leached with 20 inches of water.  The leachate from the silt,
sand, and loamy sand soil columns contained 40.9-96.9% of the applied radioactivity.  This
radioactivity was "mainly" alachlor.  The following degradate was identified in these leachates, but
not quantified:  2',6'-diethyl-N-methoxymethylacetanilide.

[14C] Alachlor was mobile in columns of silt loam soil treated under similar conditions.  The
leachate from the silt loam soil contained 0.5-0.6% of the applied radioactivity.  The radioactivity
remaining throughout the soil columns increased from 1.9-5.4% of the applied in the 0- to 2-cm
segment, to 10.9-12.9% in the 10- to 14-cm segments, and declined to 0.1% in the 28- to 30-cm
segment.  The following compounds were detected in the leachates at 5-23% of the recovered
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radioactivity:  2',6'-diethyl-N-methoxymethylacetanilide, 2-chloro-2',6'-diethylacetanilide, and 2',6'-
diethyl-N-methoxymethyl-2-methylthioacetanilide.

The analysis of selected soil extracts of all four soils indicated that the radioactivity was
"mainly" alachlor.  There was no clear correlation between the mobility of alachlor and the soil
composition; however, it appears that higher organic matter contents favor adsorption of the chemical
to the soil. 

Although this study had been found acceptable and provides information about the mobility
of parent alachlor, the following details are noted because they could have had an effect on the
observed results:  The columns were packed using a wooden dowel; it is not reported if the columns
were saturated prior to leaching.  In addition, it is reported that the water "was added at a rate slower
than the infiltration capacity of the soil."  These conditions could have affected the observed leaching
behavior.  The parent alachlor could have leached even more under saturated flow conditions which
would be the maximum flow rates. (MRID No. 00134327)

In a leaching study, [14C] alachlor residues leached through the columns, with .96%, .51%,
and 0% of the recovered having leached through a gravelly sand, sandy loam, and a silty clay loam
soil columns, respectively.  The soil columns measured 20 cm (8 inches, recommended 30 cm), and
were leached with 10 inches of water (recommended 20 inches).  This study was considered
scientifically valid in the original reviews.  However, the Agency now believes that these studies only
provide supplemental information, since leaching and soil retention were reported based on 14C rather
than concentrations of alachlor and its degradates.  The study indicates a high level of leaching in
sand, sandy loam, and silty clay loam.  (MRID Nos. 00027139, and 00027140)

Based on a supplemental Adsorption/Desorption experiment [14C] alachlor, at 1-10 ppm,
appears to have a high mobility in three soil types.  The Kd values, calculated based on [14C] instead
of actual alachlor concentrations, decreased with a decrease in soil organic matter.  The mean Kd

values were 3.74 for a silty clay loam, 2.88 for sandy loam, and 0.80 for a gravelly sand.

In a supplemental column leaching study alachlor applied at 5 kg ai/A  appeared to be very
mobile in a Lakeland sand, with 59% of the applied alachlor recovered from the leachates of a 30 cm
soil column, eluted with 8 inches (20 cm) of water.  Alachlor was less mobile in other soils tested,
with maximum leaching depths of 18 cm, 10 cm, and 4 cm in Collenbey sand, silt loam, and sandy
clay loam columns, respectively.  The level of leaching appeared to be related to the percent organic
matter, with lower leaching of the soils having higher organic matter.

However, the study does not meet the Subdivision N Guidelines because the columns were
eluted with only 8 inches of water.  (Subdivision N Guidelines recommends elution with 20 inches
of water.)  In addition, no attempts were made to measure possible degradates or total residues.
Therefore, the Agency is concerned about the validity of the study since insufficient elution water was
applied to demonstrate the mobility of alachlor in the soils.  This study is now deemed supplemental
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and gives an indication of the level of leaching in sandy clay loam, silt loam, and sand.  (MRID No.
00078301)

Based on supplemental column leaching studies, aged (30 days) uncharacterized [14C]
residues of alachlor were mobile in 30 cm columns with sandy loam soil, treated at 3.5 lb a.i./A, and
leached with 20 inches of water.  The radioactivity recovered in the leachate totaled 29.1-31.5% of
the applied.  Approximately 10 compounds were isolated from the leachates each at #0.7% of the
applied radioactivity.  The major component found in the soil samples was [14C] alachlor.

This portion of the study (aged) is not acceptable, because the soil was aged for 30 days,
which may be a period of time considerably longer than one half-life.  The aerobic soil metabolism
studies show estimated half-lives between 2 and 3 weeks.  After the aging period, and prior to
leaching, the soil was not characterized; therefore, it is not possible to determine if either sufficient
parent compound remained at the time of leaching, or what was the ratio of the degradates formed.
(MRID No. 00134327)

d. Mobility of Alachlor Degradates

Mobility and Adsorption/Desorption of Alachlor ESA:

Based on batch equilibrium studies, uniformly phenyl ring-labeled [14C]-alachlor ESA (sodium
salt), at approximately 6.0, 1.0, 0.2, and 0.04 Fg/mL, was determined to be very mobile in Sable silty
clay loam:calcium chloride solution slurries (1:5) that were equilibrated in the dark for 24 hours at
approximately 25EC.  Freundlich Kads value was 0.45 and KOC value was 15.  Following one
desorption step, Freundlich Kdes value was 1.43.  Material balance ranged from 95.8 to 110.9% of the
applied for the definitive study.

Based on batch equilibrium studies, uniformly phenyl ring-labeled [14C]-alachlor ESA, at
approximately 6.0, 1.0, 0.2, and 0.04 Fg/mL, was determined to be very mobile in Sarpy sandy loam,
Spinks sandy loam, and Katy loam:calcium chloride solution slurries (1:5) that were equilibrated in
the dark for 24 hours, at approximately 25EC.  Accurate Freundlich Kads values could not be
calculated because levels of adsorbed [14C]-alachlor ESA metabolite were very low.  Adsorption
values in these three soils were approximately 0% (MRID No. 44405301).

The study on alachlor ESA does not fully fulfill the data requirement, because Freundlich
adsorption values could not be calculated in three of the soils.  However, the study provides
supplemental information about the mobility of alachlor ESA, which has been detected in greater
concentrations than parent alachlor.  The Agency believes that a new study would not provide new
information about the mobility of alachlor ESA other than confirming that this degradate is very
mobile; therefore, no additional data on the mobility of alachlor ESA are required at this time.

The registrant has submitted Adsorption/Desorption studies for two propachlor soil
metabolites.  Propachlor is structurally similar to alachlor.  The mobility characteristics of alachlor
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and propachlor, as well as other physico-chemical characteristics are similar as well.   The registrant
proposed to use the mobility data on propachlor degradates as surrogate data for alachlor degradates.
This was accepted by the Agency since (1) the propachlor degradates are structurally similar to
alachlor degradates, and (2) the propachlor degradates are very mobile, which is comparable to the
available information on the mobility of alachlor ESA.  Results obtained for the propachlor degradates
are as follows:

Based on batch equilibrium studies, propachlor oxanilic acid was determined to be very mobile
in loamy sand, sandy loam, loam, and silty clay loam soil: solution slurries.  Freundlich Kads values
ranged from 0.03 to 0.08.  Table 47 summarizes the results obtained in the study.  (MRID No.
42485703)

Table 47:  Mobility and Adsorption/Desorption for Propachlor Oxanilic Acid

Kads KOC KDes KOC

loamy sand 0.03 8 4.48 1120

sandy loam 0.04 2 15.86 886

loam 0.08 7 4.34 391

silty clay loam 0.06 10 20.91 3428

An acceptable propachlor sulfonic acid study is available, which can be used to partially satisfy
the data requirement for alachlor.  Based on batch equilibrium studies, propachlor sulfonic acid was
determined to be very mobile in sand, sandy loam, loam, and silty clay loam soil:solution slurries.
Freundlich Kads values ranged from 0.03 to 0.07.  Table 48 summarizes the results obtained in the
study.  (MRID No. 42485704)

Table 48:  Mobility and Adsorption/Desorption for Propachlor Sulfonic Acid

Kads KOC KDes KOC

sand 0.03 7 1.33 317

sandy loam 0.06 6 6.24 624

loam 0.05 5 1.73 156

silty clay loam 0.07 3 1.23 47

Mobility characteristics compared for alachlor and propachlor:  

An examination of the mobility characteristics of alachlor and propachlor show that both are
very mobile.  Generally, propachlor is more mobile than alachlor (except in the Ray silt).  It is
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observed that %CEC (% cation exchange capacity) and %OM  (% organic matter) are good
predictors of alachlor mobility (higher mobility when %CEC is lower, and higher mobility when
%OM is lower).  This trend is only general for propachlor.  The Agency believes that for both
alachlor and propachlor degradates, that the negative charges play an important role in predicting the
mobility.

Table 49:  Mobility Characteristics for Alachlor

Soil type % sand % silt % clay % OM % CEC %
radioactivity
found in
leachates

sand 86.0 11.0 1.8 0.7 5.1 86.7-96.9

silt 4.6 84.2 10.0 1.2 10.4 78.2-82.2

loamy sand 75.1 17.8 4.8 2.4 11.3 40.9-43.4

silt loam 2.4 68.0 25.3 3.4 24.6 0.5-0.6

Table 50:  Mobility Characteristics for Propachlor

Soil type % sand % silt % clay % OM % CEC Ave. %
radioactivity
found in
leachates

Lintonia
sand

86.0 11.0 1.8 0.7 5.1 83.1-95.9

Ray silt 4.6 84.2 10.0 1.2 10.4 40.6-71.4

Spinks
loamy sand

75.1 17.8 4.8 2.4 11.3 71.0-84.0

Drummer
silt loam

2.4 68.8 25.3 3.4 24.6 2.9-7.9

The Agency believes that the mobility requirements for alachlor metabolites have been
partially satisfied with the submission of mobility data of the propachlor degradates: propachlor
oxanilic acid and propachlor sulfonic acid.  The Agency believes that these degradates show
substantial structural similarity to alachlor degradates, therefore they can be used for a preliminary
assessment of the mobility of alachlor degradates.  The Agency believes that the available data
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confirms that all the four major degradates of alachlor are very mobile under normal environmental
conditions.

e. Volatility

GLN 163-2 and 163-3  Laboratory and Field Volatility:

This data requirement was waived, based on the relatively low vapor pressure and levels of
volatiles in the aerobic soil metabolism study.

Alachlor has a vapor pressure of 2.2 x 10-5 mm Hg  at 24EC (MRID No. 00152209).  Since
this value is relatively low, volatility may not be an important route of dissipation for alachlor.  In
addition, the acceptable Aerobic Soil Metabolism study (MRID No. 00134327) showed the presence
of small amounts of [14C] volatiles (#1.15% of the applied after 175 days of incubation).  In a
supplemental aerobic soil metabolism study (MRID No.  00101531) [14C] volatiles were #4.84% of
the applied after 40-62 days.  This suggests that volatilization is not a significant route of dissipation
for alachlor.

f. Field Dissipation

GLN 164-1 Terrestrial Field Dissipation: 

Field dissipation has been evaluated at sites in Chico and Hickman, California. (MRID Nos.
42528001, 42528002, 42528003, 42528004, 43774701)  Both terrestrial field dissipation studies
were conducted in California, despite the fact that alachlor is widely used throughout the United
States.  These two studies are not adequate to fully characterize the range of field conditions to which
alachlor may be exposed.  Despite this fact, a new additional terrestrial field dissipation study will not
be required.  The Agency believes that a new study would not provide substantial new information.

The study conducted in Chico, California is acceptable and can be used to partially satisfy the
Terrestrial Field Dissipation (164-1) data requirement.  Alachlor (Lasso ®4-EC), applied once at 4
lb a.i./A, dissipated with an observed half-life of approximately 11 days from a plot of loam/sandy clay
loam soil in Chico, California, that was planted to corn immediately after treatment.  Alachlor was
detected at a depth of 18- to 24-inches (at test intervals 7 and 14 days).  In the 0- to 6-inch soil depth,
alachlor averaged 0.781-0.798 ppm at 0-1 days post-treatment, 0.641 ppm at 7 days, and 0.350 ppm
at 11 days.  Two samples showed $0.124 ppm at 14 days, both in the 12- to 18- and 18- to 24-inch
soil depths.  In addition, five minor detections occurred at 36- to 48-inch soil depth at #0.016 ppm
at 11-18 days.  The rainfall plus irrigation totaled 6 inches through 18 days post-treatment.

The following degradates were detected in the soil:

C Alachlor oxanilic acid was detected through 44 days post-treatment in the 0- to 6- and
6- to 12-inch soil depths, at averages #0.047 ppm.  There were 15 individual
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detections through 44 days in the 0- to 6-inch soil depth and 10 individual detections
through 21 days in the 6- to 12-inch soil depth.  There were also sporadic detections
in the soil depths up to 36- to 48-inch at #0.023 ppm.  These included 5 detections
in the 12- to 18-inch soil depth (14-120 days), 2 detections in the 18- to 24-inch soil
depth (18 and 180 days), and 2 detections in the 36- to 48-inch soil depth (44 days);

C Alachlor sulfinylacetic acid was detected  from 7 through 44 days post-treatment in
the 0- to 6- and 6- to 12-inch soil depths, at averages #0.039 ppm.  There were 13
individual detections through 44 days in the 0- to 6-inch soil depth and 11 individual
detections through 44 days in the 6- to 12-inch soil depth.  There were 5 sporadic
detections in the soil depths up to 18- to 24-inch at #0.020 ppm at 14 and 18 days;

C Alachlor ESA was detected from 1 through 44 days post-treatment in the 0- to 6- and
6- to 12-inch soil depths, at averages #0.027 ppm.  There were 14 individual
detections through 44 days in the 0- to 6-inch soil depth, 10 individual detections
through 90 days in the 6- to 12-inch soil depth; and 4 detections each in the 12- to 18-
and the 18- to 24- soil depths (at #0.022 ppm) at 14-78 days.  Two sporadic
detections at #0.011 ppm were observed in the 24- to 36-inch soil depth, at 18, and
44 days.

C Alachlor DM-oxanilic acid was detected sporadically at #0.061 ppm through 90 days
after treatment, in the 0- to 6- and 6- to 12-inches depths.  In addition, there was 1
detection each in the 12- to 18- and the 18- to 24-inch soil depths (90 and 44 days),
and 2 detections in the 24- to 36-inch soil depth (14 and 78 days).

Three samples were tested per test intervals.  The lowest limit at which the method was
validated for each metabolite is 0.01 ppm.  Detections below this level were reported as <0.01 ppm.

Examination of the soil composition data of the Chico plot shows an increasing percent of clay
with soil depth (to a maximum of 65% clay in the 24- to 36-inch soil depth).  This "clay pan" reduces
the flow of water into deeper soil layers, decreasing the possibility of leaching of both parent alachlor
and its degradates.  It is possible that under conditions that would favor the flow of water into deeper
soil layers, further leaching would have been detected.

The study conducted in Hickman, California is acceptable and can be used to partially satisfy
the Terrestrial Field Dissipation data requirement.

Alachlor (Lasso® E.C.), applied once at 4 lb a.i./A, dissipated with a registrant-calculated
half-life of 6.2 days from the 0-6 inch soil depth of a bareground plot of sandy loam soil in Hickman,
California.  The field was bareground to simulate preemergent application to a crop.  In the 0-6 inch
soil depth, alachlor averaged 1.363-1.458 ppm at 0-1 days post-treatment, 0.932 ppm on day 7 after
application, and 0.220 ppm on day 21 after application.  Alachlor remained mostly in the 0-6 inch soil



133

depth.  Detections  averaging 0.018-0.046 ppm were reported in the 6-12 inch soil depth on days 0
and 1 after application.

The following degradates were detected in the soil:

C Alachlor DM-oxanilic acid was detected in the 0-6 inch soil depth from day 1 through
day 366 after treatment at average levels from 0.006-0.048 ppm (no clear pattern of
formation or decline).  The chemical was detected in the 6-12 inch soil depth only on
day 182 after application, with an average value of 0.004 ppm.

C Alachlor oxanilic acid was detected in the 0-6 inch soil depth from day 0 through day
366 after application at average levels from 0.005 to 0.058 ppm, with no clear pattern
of formation and decline.  At three test intervals, detections were reported in the 6-12
inch soil layer.  On days 0, 125, and 182, the oxanilate levels were 0.004, 0.004, and
0.013 ppm, respectively.  The chemical was also detected in the 12-18 and 18-24 inch
soil layers on day 182 after application, with average values of 0.007, and 0.008,
respectively.

C Alachlor sulfinylacetic acid was observed at low levels in the 0-6 inch soil layer from
day 1 to 182 after application, at average levels ranging from 0.002 to 0.017 ppm.
In addition, the chemical was detected in the 6-12 and 18-24 inch soil layers on day
182 after application, with average values of 0.004 ppm in both cases,

C Alachlor ESA was observed at low levels from day 0 through day 366 after
application at average levels ranging from 0.003-0.010 ppm.  Detections were also
reported in the 6-12 inch soil depth on days 182 and 366 after application, with
average values of 0.004 and 0.008 ppm, respectively.  Furthermore, the chemical was
detected in the 12-18 inch soil depth on day 182 after application, with an average
value of 0.003 ppm

Another study conducted at Madera, California was considered invalid since the alachlor
concentrations found at all levels in the soils was #0.1 ppm.  The application rate was 4 lb a.i./A.
When conducting a Terrestrial Field Dissipation study, the soils are sampled immediately after
treatment.  Generally, it is expected that the highest concentration of active ingredient would be
observed at that test interval.  Thereafter, a pattern of decline should be observed and a half-life is
calculated.  Since the alachlor concentrations found at all levels in the soils was #0.1 ppm, there was
no pattern of decline.  Thus, this study is not representative of typical behavior for the test conditions.
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g. Bioaccumulation

GLN 165-4  Bioaccumulation in Fish:

This data requirement was waived.  Alachlor has a relatively high water solubility (240 ppm),
and a low octanol/water partition coefficient of 434 (one study reports as low as 35).  Chemicals with
these physico/chemical properties are not expected to bioaccumulate substantially in fish.  Therefore,
the Agency will require no additional information on the Bioaccumulation in Fish (165-4) data
requirement for alachlor at this time.

h. Spray Drift

GLN 201-1 and 201-2  Spray Drift/Droplet Spectrum and Field Evaluation:

Alachlor is highly toxic to nontarget plants.  Since alachlor can be applied aerially, data to
satisfy 201-1 and 201-2  was required in a 1991 DCI.  The Spray Drift Task Force (SDTF), a
consortium of pesticide registrants, has submitted to EPA a series of studies intended to characterize
spray drift potential due to various factors, including application methods, equipment, meteorological
conditions, crop geometry, and droplet characteristics.  EPA is currently evaluating these studies,
which include ground spray as well as aerial application methods.  After its review of the studies, the
Agency will determine whether a reassessment of the potential risks from the application of alachlor
to nontarget organisms is warranted. The results would be used to assess the extent of exposure to
nontarget plants.  This data requirement is not satisfied, and is being held in Reserve, pending the
evaluation of the work of the industry's SDTF.  The registrant is a member of the SDTF.

4. Environmental Fate Assessment

Based on acceptable and supplemental studies, the following conclusions can be drawn:

Alachlor is stable to abiotic processes (hydrolysis, photolysis in aqueous media, or
photodegradation on soil).  The major dissipation routes for the chemical appear to be microbially
mediated degradation and leaching.  Alachlor is degraded at moderate rates (t½. 2-3 weeks) in
aerobic soils, with several degradates observed, including  alachlor DM-oxanilic acid, alachlor ethane
sulfonic acid (alachlor ESA), alachlor oxanilic acid, and alachlor sulfinylacetic acid.  Currently the
Agency does not have valid Kd's for alachlor.  The registrant indicated that a KOC of 124 has been
reported by USDA/ARS in their Internet Web site.  However, the Agency has not reviewed the study
used to determine the KOC. The column leaching study for the parent alachlor indicates that it is very
mobile and is not appreciably adsorbed to soils with low organic matter.  A batch equilibrium study
on alachlor ESA shows that this degradate is very mobile.  The findings in the field confirm the
predicted fate from laboratory studies.

Alachlor dissipated at moderate rates in the field; the observed half-lives of 6 and 11 days are
of the same order of magnitude of the half-lives observed in various aerobic soil metabolism studies
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(2-3 weeks).  It appears that the persistence and mobility of the chemical may increase as it reaches
deeper soil horizons which have lower organic matter content and decreased biological activity, thus
increasing its potential to leach into groundwater.

a. Degradation and Metabolism

Alachlor is a soluble molecule (240 ppm in water at 20EC), with an octanol/water partition
coefficient of 434, and a vapor pressure of 2.2x10-5 mm Hg at 24EC.

Alachlor was stable to hydrolysis in buffered solutions at pH's 3, 6, and 9.  It was also
relatively stable in natural lake water.  Alachlor does not show any absorption bands above 240 nm
in the absorption spectrum; therefore, it is not expected to undergo photolysis in water or on soil.

In soils, under aerobic soil metabolism conditions, alachlor appears to degrade at a moderate
rate.  Results of three different studies (one acceptable and two supplemental) show that alachlor
degrades with half-lives in the range of 6-21 days.  The studies include use of different sites, different
formulations, and different soil types.  Several degradates were observed in the studies.  The major
degradates in the aerobic soil metabolism studies were alachlor DM-oxanilic acid (with a maximum
of 17.0% of the applied), alachlor ESA (24.9% of the applied), alachlor oxanilic acid (22.4% of the
applied), and alachlor sulfinylacetic acid (16.2% of the applied).  Of these major "water-soluble"
degradates, alachlor sulfinylacetic acid was not observed in the valid aerobic soil metabolism study.
However, it was observed in a supplemental study.  All four degradates appear to be more persistent
than alachlor, since significant concentrations remained in the soils at the end of the aerobic soil
metabolism studies.

CO2 is the ultimate degradate; it comprised 16.17-30.00% of the applied after 175 days in a
valid study.  Unextracted residues comprised #20.76% of the applied at the same test interval.

b. Mobility

Based upon both supplemental and acceptable studies, parent alachlor appears to be highly
mobile in soils.  In a column leaching study, in three of the soils with lower organic matter, alachlor
was very mobile: silt, sand, and loamy sand soil (0.7-2.4% OM) columns, the leachates contained
40.9-96.9% of the applied radioactivity.  In another soil with a higher organic matter content, the
mobility was lower: silt loam soil (3.4% OM), the leachates had only #0.6% of the applied
radioactivity; however, even though the water was added at a rate slower than the infiltration
capacity, substantial downward movement was observed through the column, with a total of 53.5-
57.7% of the applied radioactivity found in the soil segments from 9- to 18-cm.

Since all the major water soluble degradates of alachlor have carboxylic or sulfonic acid
functional groups, which render a negative (anionic) character to the molecule under normal
environmental conditions, it is expected that the degradates will be highly mobile in soils.  This is
supported by the available mobility data for the degradates of propachlor (propachlor sulfonic acid
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and propachlor oxanilic acid), which are structurally similar to the degradates of alachlor; the data
for these degradates of propachlor has been used as surrogate data in lieu of the original alachlor
metabolites.  In addition, a batch equilibrium study on alachlor ESA shows that this degradate is very
weakly absorbed.  Quantitative results could be obtained  in only one of the soils (very mobile in
Sable silty clay loam, Freundlich Kads value was 0.45 and KOC value was 15).

c. Bioaccumulation

Alachlor is not expected to bioaccumulate significantly in fish, based on high solubility (240
ppm), and relatively low octanol/water partition coefficient (434).

d. Field Dissipation

In a Terrestrial Field Dissipation study conducted in Chico, California, alachlor, at 4 lb. a.i./A,
dissipated with a half-life of 11 days from loam/sandy clay loam soil planted to corn.  This half-life
is consistent with those reported in various aerobic soil metabolism studies.  Most of the alachlor was
found in the 0- to 18-inch soil layers, with occasional detections in the 18- to 24-, 24- to 36-, and 36-
to 48-inch layers (the deepest layer sampled), indicating a large potential for  leaching.  The four
major water-soluble metabolites of alachlor were also monitored in this study.  The soil composition
data in this study shows increasing percent of clay with soil depth (to a maximum of 65% clay in the
24- to 36-inch soil depth).  This "clay pan" reduces the flow of water into deeper soils layers,
decreasing the possibility of leaching of both parent alachlor and degradates.

Degradates of alachlor in the Chico Terrestrial Field Dissipation study  (alachlor oxanilic acid,
alachlor sulfinylacetic acid, and alachlor ESA derivatives) were detected in the 0- to 6- and 6- to 12-
inch soil depths at average concentrations of 0.010-0.045 ppm.  Detections were observed through
36- to 48- soil depth for the oxanilic acid, 18- to 24-inch soil depth for alachlor sulfinylacetic acid and
alachlor ESA, and 6- to 12-inch soil depth for the alachlor DM-oxanilic acid.  Generally, detections
of these alachlor degradates occurred through 44-90 days post-treatment in the subsoils.  Once
moved to the subsoils, these degradates appear to persist. 

Alachlor, applied once at 4 lb a.i./A, dissipated with a registrant-calculated half-life of 6 days
from the 0-6 inch soil depth of a bareground plot of sandy loam soil in Hickman, California.  The field
was bareground to simulate preemergent application to a crop.  Alachlor remained mostly in the 0-6
inch soil depth.  Detections averaging 0.018-0.046 ppm were reported in the 6-12 inch soil depth on
days 0 and 1 after application.

In the Hickman, California Terrestrial Field Dissipation study the following degradates were
detected: alachlor DM-oxanilic acid, which was detected in the 0-6 inch soil depth from day 1
through day 366 after treatment, and  in the 6-12 inch soil depth only on day 182 after application
(with an average value of 0.004 ppm).  Alachlor oxanilic acid was detected in the 0-6 inch soil depth
from day 0 through day 366 after application, in addition, at three test intervals, detections were
reported in the 6-12 inch soil layer.  Alachlor oxanilic acid was also detected in the 12-18 and 18-24
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inch soil layers on day 182 after application.  Alachlor sulfinylacetic acid was observed at low levels
in the 0-6 inch soil layer from day 1 to 182 after application, and in the 6-12 and 18-24 inch soil layers
on day 182 after application. Alachlor ESA was observed at low levels from day 0 through day 366
after application at average levels ranging from 0.003-0.010 ppm.  Detections were also reported in
the 6-12 inch soil depth on two test intervals.  Furthermore, alachlor ESA was detected in the 12-18
inch soil depth on day 182 after application, with an average value of 0.003 ppm.

e. Volatility

Volatilization is not expected to be an important route of dissipation for alachlor.  The
chemical has relatively low vapor pressure (2.2×10-5 mm Hg).  Furthermore, the amount of volatiles
in the aerobic soil metabolism studies were negligible.

f. Spray Drift

The labels indicate that alachlor may be applied aerially.  No alachlor-specific spray drift
studies were reviewed.  The Spray Drift Task Force (SDTF), a consortium of pesticide registrants,
has submitted to EPA a series of studies intended to characterize spray drift potential due to various
factors, including application methods, equipment, meteorological conditions, crop geometry, and
droplet characteristics.  EPA is currently evaluating these studies, which include ground spray as well
as aerial application methods.  After its review of the studies, the Agency will determine whether a
reassessment of the potential risks from the application of alachlor to nontarget organisms is
warranted.

5. Terrestrial Exposure Assessment

Nongranular applications:  

The terrestrial exposure assessment is based on the methods of Hoerger and Kenaga (1972)
as modified by Fletcher et al. (1994).  Terrestrial estimated environmental concentrations (EECs) for
nongranular formulations were derived from maximum application rates up to 4.0 lb ai/acre. 

Table 51:  Estimated Environmental Concentrations on Avian and Mammalian Food Items
(ppm)

Food Items
EEC (ppm) Max.
Residue

EEC (ppm)
Mean Residue

1 lb
ai/acre

4 lb
ai/acre

1 lb
ai/acre

4 lb
ai/acre

Short grass 240 960 85 340

Tall grass 110 440 36 144
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Food Items
EEC (ppm) Max.
Residue

EEC (ppm)
Mean Residue

1 lb
ai/acre

4 lb
ai/acre

1 lb
ai/acre

4 lb
ai/acre
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Broadleaf plants and small insects 135 540 45  180

Fruits, pods, seeds, and large insects 15 60 7 28

Granular applications:

EECs for broadcast granular applications are calculated on the basis of mass (in mg) per area
(square foot), corrected for the fraction of the pesticide left on the surface.  For unincorporated
broadcast applications, the entire fraction of the pesticide is assumed to remain on the surface.  The
label for granular formulation prescribes adjusting the desired application rate by the fraction: band
width (inches) / row spacing (inches).

6. Ground Water Monitoring Data

The following studies provided ground water monitoring data that were used to develop the
water resource and aquatic exposure assessments for alachlor.

a. Introduction

Ground-water monitoring data collected, since 1991, by the USGS and the Acetochlor
Registration Partnership (ARP) have found alachlor parent in two to eight percent of ground-water
wells sampled.  Up to 1.5 percent of these wells were found to have alachlor residues above the MCL
of 2.0 µg/L.  These recent monitoring data are in agreement with earlier studies, such as those
reported in Pesticides in Ground Water Data.  The maximum and minimum alachlor concentrations
were 15.89 µg/L and 0.05 µg/L, respectively.  

Monitoring data collected by the USGS (Kolpin and Goolsby, 1995; Kolpin et al., 1995;
Kolpin et al., 1996) also indicates that in addition to alachlor, more than 40 percent of the wells
sampled in Midcontinental US were contaminated with alachlor ESA degradate and/or 16 percent
were contaminated with the alachlor 2,6-diethylaniline degradate.  There are no ground water
monitoring data on the other two major degradates (alachlor oxanilic acid and sulfinylacetic acid).
These results correspond with the fate data, which indicate that these alachlor degradates are more
mobile and persistent than the parent compound.  

These recent studies reflect that current alachlor use may still result in ground water
concentrations which exceed the LOCs for alachlor parent as detections have occurred which exceed
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the current MCL of 2.0 µg/L.  Since a much greater proportion of ground water wells are impacted
by alachlor degradates, if an MCL or cancer risk level is established for alachlor ESA at the same
level as alachlor parent, concern would be much greater than for the parent compound only.  

Similar chemicals, acetochlor, metolachlor, and propachlor, have also been found in ground
water.  Approximately, the same percentage of wells have been found to be contaminated by
propachlor (1.2%) as alachlor (1.8%), although many fewer wells have been analyzed for propachlor.
Although the number of wells sampled for metolachlor and alachlor are similar, there are
approximately twice as many wells with detections of alachlor (1.8%) residues then metolachlor
(0.96%).  Acetochlor, with a maximum of 2.17 µg/L, was detected in eight wells (4.6%) of 173 in
the registrant's ground-water monitoring study.

Detections of alachlor degradates in ground water are important  because ground water may
represent an important means of exposure.  Four major degradates have been identified for alachlor:
alachlor DM oxanilic acid, alachlor sulfinylacetic, alachlor sulfonic acid (ESA), and alachlor oxanilic
acid.  As noted above, the four degradates are more persistent than the parent compound.  Batch
equilibrium studies were previously requested on the degradates to assess their mobility.  The
registrant has proposed using adsorption data from two propachlor degradates as surrogate data for
the alachlor degradates.  This is acceptable for two degradates, but will still require the determination
of the mobility for the alachlor ESA degradate.  

b. Recent Groundwater Monitoring Data

USGS Midcontinent Ground Water Monitoring Studies: 

In 1991, the USGS sampled 303 wells from a reconnaissance well monitoring network in
near-surface aquifers distributed across 12 Midwestern states.  (Kolpin et. al.,  1995) These wells
were distributed geographically and hydrogeologically by state, aquifer class (unconsolidated vs
bedrock), and relative depth.  At least 25% of the land within a 3.2 km radius of the well was in corn
or soybean production during the 1990 growing season.  One hundred wells were resampled during
1992 by selecting wells using a stratified random design based upon State and aquifer class.

The USGS found that five of the six most frequently detected pesticide compounds detected
in ground water of 12 Midwestern states were pesticide metabolites. Kolpin et. al. (1996) also
demonstrated that as the analytical reporting limits are decreased, there is an increase in the
differences in frequencies of detections.  Alachlor ESA is reported almost 10 times more frequently
than parent alachlor at the 0.05 µg/L level.

Alachlor was detected in 6 wells (2%) out of 303 wells in 1991 and 5 wells (5%) out of 100
wells in 1992 in near-surface aquifers in 12 Midwestern states (Kolpin et. al., 1995).  The alachlor
reporting limits were 0.05 and 0.002 µg/L for 1991 and 1992, respectively.  Alachlor ESA was the
most frequently detected compound in 1992.  It was found in 33 wells (45%) of 73 wells for which
the degradates were analyzed, with a reporting limit of 0.10 µg/L.  In the same study, metolachlor
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was detected in 12 wells (4%) out of 303 in 1991; and, 11 wells (11%) out of 100 in 1992, with the
same reporting limits as stated for alachlor. 

Additional samples were collected in 1993 (110 wells) and 1994 (38 wells) from
unconsolidated aquifers (Kolpin et al., 1996).  Alachlor was detected in 10 wells (3.3%) out of 303
wells.  Alachlor parent was found in 5.9% of the 153 wells for which metabolites were analyzed.  The
maximum alachlor concentration detected was 4.27 µg/L, with a reporting limit of 0.05 µg/L.
Alachlor ESA was found in 70 wells (45.3%) of 153 wells analyzed for degradates.  The maximum
concentration of alachlor ESA was 8.63 µg/L, with a 0.10 µg/L reporting limit.  A second alachlor
degradate, 2,6-diethylaniline, was also detected in 15 wells (16%) of 94 wells analyzed.  The
maximum concentration was 0.02 µg/L with a reporting limit of 0.003 µg/L.
  

Atrazine degradates deisopropylatrazine (10% of 303 well; maximum concentration of 1.17
µg/L) and deethylatrazine (22.8% of 303 wells; maximum concentration 2.20 µg/L) were also
detected.  Metolachlor was also detected at levels above 0.05 µg/L in 8 wells (2.7%) out of 300
(Goolsby et. al., 1995).

Table 52:  Summary of Wells with Detections of Alachlor ESA

Study Number of Wells Concentrations (µg/L)

Sampled Detected Percent
Detected

Maximum
Concentration

Reporting
Limit

USGS 1992 73 33 45% - 0.1

USGS 1993 153 70 45.3% 8.63 0.1

USGS 1994 38 25 65.8% 8.6 0.1

USGS-IOWA
1995

106 69 65.1% 14.78 0.1

Wisconsin 1993
vulnerable wells

293 206 70% 26.7
(ave. = 4.89)

1.01

1  Analyzed by immunoassay

Acetochlor Registration Partnership Ground Water Monitoring Program (ARP-GWMP):  

As a requirement for the registration of acetochlor, the two acetochlor registrants are
conducting a ground-water monitoring program in seven major use states.  Analytes are parent (no
degradates) alachlor, acetochlor, atrazine, dimethenamid, and metolachlor (only the first three were
reported).  Ground-water samples are collected monthly from 175 wells located in corn producing
areas.  The annual report from the first year of monitoring (only for acetochlor, alachlor, and atrazine)
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covers the 13-month period, from December 1994 to December 1995.  The limits of detection and
quantification for all analytes are 0.03 µg/L and 0.05 µg/L, respectively.  

The text of the annual report indicates that alachlor was detected in 45 samples (2.6%) out
of 1720 (27 of which were greater than 0.1 µg/L).  Acetochlor residues were detected in 25 of 1720
samples (15 of which were greater than 0.1 µg/L) and atrazine was detected in 651 samples (427
were greater than 0.1 µg/L) out of 1720.

Results for the three pesticides are summarized in Table 53 below.  Fourteen of the wells had
alachlor detects greater than limit of quantification (LOQ - 0.05 µg/L), six wells had detections of
acetochlor above the LOQ, and 75 wells had atrazine detections above the LOQ.  Twenty-seven wells
had alachlor detections above the limit of detection (LOD) of 0.03 µg/L, 93 wells had detections of
atrazine above the LOD, and eight wells had acetochlor levels above the LOD.

Two of the fourteen wells with alachlor detections had detections on more than one sampling
date.  One of these wells was located in Illinois.  The first detection of alachlor for this well (May
1995) was also the greatest (13.05 µg/L) concentration.  Alachlor concentrations in this well declined
with time, reaching 0.42 µg/L by December 1995.  The second well with multiple detections was
located in Kansas.  The first detection (0.3 µg/L) was reported in March 1995.  The highest
detections for this well occurred in May 1995 (14.17 µg/L) and June (15.89 µg/L) and then  generally
declined, reaching 3.64 µg/L by December 1995.  Seven other wells also had alachlor detections in
March 1995.   According to the registrant, these detections in Kansas and Illinois are linked to surface
runoff and ponding near the wellhead rather than leaching.  New wells were installed, and follow up
sampling indicates that the underlying aquifers are not contaminated with alachlor.

Table 53:  Detections and Concentrations (in µg/L) of Acetochlor, Alachlor, and Atrazine in
Study Conducted by the Registrants of Acetochlor.

Statistic Acetochlor Alachlor Atrazine

Number of Samples with
Detects $0.05 µg/L (% of
samples)

18 (1.0) 30 (1.7) 539 (31.3)

Number of Wells
(% of 173)

8 (4.6%) 14 (8.1%) 75 (43.4%)

Number of Samples1 1720 1720 1720

Mean 0.39 3.38 0.75

Standard Deviation 0.52 4.89 5.88

Minimum 0.06 0.05 0.05

1st Quartile 0.11 0.12 0.11
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Statistic Acetochlor Alachlor Atrazine
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Median 0.25 0.73 0.24

3rd Quartile 0.38 5.06 0.56

Maximum 2.17 15.89 131.532

1 It was not possible to determine whether data identified as missing were no data or below
detection limit.

2 The next highest value for atrazine was 30.03 µg/L.

Alachlor, Metolachlor and Propachlor in the Pesticides in Ground Water Data Base:
  

The Pesticides in Ground Water Data Base (PGWDB) (USEPA, 1992) reports that alachlor
was detected in 25 states, in 467 wells of 25933 sampled (1.8%).  Of the wells with detections 99
wells (0.4%) had concentrations above the MCL.   The PGWDB reported propachlor detections in
33 (1.2%) wells [in five states] out of 2718 wells sampled in eleven states.  The concentrations ranged
from 0.02 to 3.5 µg/L, thus the maximum concentration exceeded the MCL of alachlor (2 µg/L), but
not the Lifetime Health Advisory (HAL) for propachlor (90 µg/L). 

The PGWDB also summarizes a number of studies which included metolachlor.  Metolachlor
has been analyzed for in 29 states and detected in 20 states.  Detections occurred in 213 (1%) wells
out of 22,255 wells sampled, with concentrations ranging from 0.02 to 157 µg/L.  Three exceeded
the lifetime Health Advisory (LHA) of 70 µg/L for metolachlor, but typically appear to less than 10
µg/L.

Table 54:  Summary of Alachlor, Metolachlor, and Propachlor Ground Water Monitoring Data
from the Pesticides in Ground Water Data Base

Detection
Information

Alachlor Metolachlor Propachlor

Number of Wells (Percent of Wells)

MCL or HAL (µg/L) 2 70 90

$ MCL 99 (0.38) 3 (0.01) 0 (0.00)

< MCL 368(1.42) 210(0.94) 33(1.21)

Total Detections 467(1.80) 213(0.96) 33(1.21)

Total Sampled 25993 22255 2718
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Detection
Information

Alachlor Metolachlor Propachlor
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Number States with
detections

 25  20  5

Number of States with
monitoring

35  29  11

Range of concentrations
(µg/L)

trace to 3000 0.001 to 157 0.02 to 3.5

National Pesticide Survey (NPS):

The EPA National Pesticide Survey (USEPA, 1990) was conducted to provide a statistical
estimate of the frequency and concentration of pesticide contamination of drinking water wells in the
United States.  From April 1988 to February 1990, EPA collected water samples and well information
from over 1300 community water systems and rural domestic drinking water wells.  Based on these
data, EPA estimated that alachlor contamination occurred at or above the detection limit in about
3,140 (0.03 percent) of rural domestic wells nationwide.  The detection limit for alachlor was 0.5
µg/L which likely resulted in the lower frequency of detection reported for alachlor compared with
other studies.  Alachlor was not found in samples collected from community water supply wells.
Also, degradates of alachlor were not analyzed in the NPS.

National Alachlor Well Water Survey (NAWWS):

From 1987 - 1990, at the request of the EPA, Monsanto conducted the National Alachlor
Well Water Survey (NAWWS), a large-scale retrospective monitoring study patterned after EPA's
National Pesticide Survey of drinking water wells.  (MRID Nos.  41400001, 41400002, 41400003,
41400004)  This study was statistically designed to estimate the proportion of rural domestic wells
in alachlor use areas with detectable concentrations of alachlor (Holden et al., 1990, 1992).
Monsanto also chose to include atrazine, cyanazine, metolachlor, and simazine as analytes in the
NAWWS.  The limit of detection for most chemicals (including alachlor) was approximately 0.03
µg/L.  No degradates were analyzed in this study.

Wells selected for the NAWWS study were located in the rural portion of 89 counties, in 26
states where alachlor was used in 1986.  Wells were selected based on county-level sales information
and vulnerability estimates in counties where corn, soybeans or peanuts were grown.  A total of 1430
private rural wells were sampled.  Alachlor was estimated to have been used within a half-mile of 58.8
percent of the wells during the last five years.  Hydrogeologic characteristics of the aquifers sampled



144

were not directly measured; however, the probability that a well was installed in a confined (less
vulnerable) or unconfined (more vulnerable) aquifer was estimated by Monsanto.  Nearly one-third
of the wells sampled were estimated to tap surficial, "vulnerable" aquifers.  Over one-half of the wells
were located within 300 feet of surface-water sources (e.g. streams or ponds).

Alachlor detections were reported in nearly one percent of the wells sampled in the NAWWS
(Holden and Graham, 1992).   Based on the monitoring results (summarized in Table 55), alachlor
was estimated to occur in 0.78 percent (46,800 wells) of the six million private, rural domestic wells
in the alachlor use area.  Wells in the study area are estimated to supply drinking water to
approximately 20 million people.  Alachlor was estimated to occur at levels exceeding the MCL of
2 µg/L in about 0.02 percent of private rural drinking water wells in the alachlor use area, or about
1,200 wells. 

Table 55:  Estimated Percentage of Wells with Detections of Alachlor from the National
Alachlor Well Water Survey (NAWWS). 

Concentration (µg/L) Percentage of wells
with alachlor

estimated number
of wells1

standard error
(percent of wells)

>0.03 0.78 46,800 0.29

0.1 0.36 22,000 0.22

0.2 0.32 19,000 0.20

0.5 0.06 3,600 0.03

1.0 0.03 1,800 0.02

> 2.0 0.02 1,200 -
1   estimated by EPA, based on total rural domestic water wells in the alachlor use area (6,000,000
wells).

USGS Ground Water Study in IOWA (1995):

The USGS, University of Iowa Hygienic Laboratory, and the Iowa Department of Natural
Resources have been involved in a joint program to monitor municipal wells in Iowa since 1982,
known as the Iowa Ground Water Monitoring Program (IGWM).  In the summer of 1995, the USGS
sampled 106 municipal wells, representing the major aquifer systems in the state in order to determine
the occurrence of selected herbicide compounds (Kolpin and Kalkhoff, 1996).  All samples were
analyzed for alachlor and alachlor ESA, with a reporting limit of 0.05 µg/L for all analytes.

Alachlor was detected in 7.5 percent of wells in the network, with a maximum of 0.63 µg/L.
Alachlor ESA was the most frequently detected compound, found in 65.1 percent of wells, at a
maximum concentration of 14.78 µg/L.  Consistent with other studies, alachlor ESA was detected
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almost 9-times as frequently as parent alachlor.  Factors found to influence the frequency of detection
of both parent and degradates were: well depth, water age, dissolved oxygen content, and aquifer
type.  Both parent and degradates are found much more frequently in shallow wells (defined as #50
meters deep), in post-1953 age water, and under reducing conditions.  Alluvial and bedrock/karst
aquifers had the most frequent incidence of pesticide detections in this study.

Wisconsin DATCP Alachlor Study:

Following the reports of alachlor ESA in ground water in Ohio in 1993, Wisconsin's
Department of Agriculture Trade and Consumer Protection (DATCP), with the assistance of
Monsanto, began testing monitoring wells and private water supply wells for alachlor ESA in the
summer of 1993.  Results indicated that alachlor ESA was present in a large  number of samples, and
it was decided to include alachlor ESA in a Wisconsin survey of private wells most at risk.  Wells
were selected in an area of high alachlor use from wells that had previous detections of triazine
herbicides or high concentrations of nitrate.  The program was designed to indicate whether or not
a problem existed with alachlor or alachlor ESA in wells most at risk.  Alachlor was detected in 12
of the 293 samples (4 percent) at concentrations ranging from 0.21 - 6.91 µg/L.  Alachlor ESA was
detected in 206 of 293 samples (70 percent) at concentrations ranging from 1.09 - 26.7 µg/L.  In part
because of these results, the State of Wisconsin established an interim health advisory (20 ppb) and
is considering proceeding to establish an enforcement standard for alachlor ESA.

State of Florida Monitoring Program: 

Prior to the ban on the use of alachlor in the State of Florida, Monsanto conducted a ground-
water monitoring study for alachlor in conjunction with the Florida Department of Agriculture and
Consumer Services (FDACS).  The main focus of this study was the monitoring of alachlor in open
hole bedrock wells in Jackson County, in northern Florida.  After confirmed detections of alachlor
were reported in 13 of 100 wells, the sampling was expanded to include 310 wells in 10 counties. 

Alachlor was detected in 189 samples, from 46 (15 percent) of 310 wells during sampling
from July 1989 to May 1990.  Reported concentrations ranged from trace levels to 135 µg/L in a well
in Levy county.  This high concentration is above the child one-day  health advisory for the chemical,
which is 100 ppb.  Concentrations in that particular well above the 100 ppb level were still detected
after 18 months.  This pattern (persistent high concentrations of alachlor) was observed in many wells
with lesser concentrations although still above the MCL.  FDACS stated that although Jackson
County is underlain by karst limestone, these conditions were not found throughout the 10 county
area where alachlor was detected.  The State of Florida does not consider the detections in this study
to be the result of point-source contamination.

State of New York- Suffolk County:

From 1990 to 1992, the Suffolk County Department of Health Services (SCDHS) analyzed
private wells near a plant nursery for alachlor residues.  Alachlor was detected in 14 of the 63 wells,
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11 of which had at least one detection equal to or greater than the 2.0 ppb MCL.  The highest
concentration detected was 49 µg/L.  Subsequent sampling of 92 wells near plant nurseries resulted
in a single detection of alachlor at 0.6 µg/L.

The SCDHS did not find any evidence to suspect point source contamination.  In their
response to the 1996 draft, the registrant indicated that they suspect that point source contamination
may have occurred.  It is indicated that subsequent  monitoring has shown that levels in most wells
are dropping below the MCL.

State of North Carolina:

The University of North Carolina-Asheville Environmental Quality Institute (EQI) conducted
a study from 1989 to 1992 to gather information on the spatial distribution of pesticides in rural water
supply wells in eastern North Carolina (Maas et. al., 1995).  Alachlor was one of eight chemicals
investigated, with a method detection limit of 0.13 µg/L.  Samples were collected from 171 sites,
which corresponded to individual wells.  Alachlor was detected at 8.8 percent of the 171 sites, with
concentration that ranged from 0.23 to 68 µg/L.  Five of the detections were above the 2.0 ppb MCL.
Multiple samples were collected over approximately a year and a half.  Results indicated that alachlor
contamination was not a seasonal phenomenon, but persists over longer periods of time in eastern
North Carolina.  Two of three wells that were re-sampled maintained levels of alachlor above the
MCL for over a year.  The third had an initial detection at 0.3 µg/L, declined to below the detection
limit a half year later, increasing again to above the MCL one year after the original sampling.  

The EQI study concluded that the majority of detections of alachlor encountered in the study
appeared to be the result of normal agricultural use.  Only one of the wells was located near a
pesticide mixing area (within 100 feet).

The study authors reported that alachlor detection was not significantly related to distance
from pesticide mixing, storage and loading areas suggesting that the observed groundwater
contamination was not a result of point sources.  The authors also found that alachlor was detected
in wells more frequently further from cropped fields, and that the compound was detected in areas
that had received no application for at least several years.  These data were interpreted as showing
that the detected alachlor came from a great distance from the well or from applications in the distant
past.   The authors concluded that well water contamination was not a seasonal phenomenon but
persists over time. 

The Interagency Study of the Impact of Pesticide Use on Groundwater in North Carolina was
conducted in 1991-1996 (Wade et. al., 1997).  In phase I of this study 55 wells representing the
state’s major drinking water aquifers were sampled at least twice and analyzed for pesticides. No
attempt was made to select these wells where pesticides were known to have been used.  In phase
II, 97 shallow monitoring wells were installed and sampled at least twice.  Phase II wells were located
in areas believed to represent the highest risk, and were adjacent to or down gradient from areas of
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pesticide application.  When pesticides were detected in phase II wells additional sampling was done
from nearby domestic supply wells.  Forty-six domestic supply wells were sampled in this phase.  

Alachlor was not detected in phase I or phase II wells.  Alachlor was detected in two domestic
supply wells near phase II wells that had other pesticides detected.  One of the wells with alachlor
was a “shallow bored well” located within an agricultural field and had been used to fill spray
equipment.  Two other domestic wells within 0.5 miles did not have detectable pesticides.  The other
well with alachlor detected was a “bored well of unknown depth” located 100 feet from corn field
on an adjacent farm. Alachlor was detected in this well at two separate sampling events at 9.2 ppb
and 5 ppb.  Three other monitoring and domestic wells near this well did not have detectable alachlor.

Continued sampling following completion of the study by the North Carolina Department of
Agriculture has not detected additional alachlor groundwater contamination.  However, the alachlor
degradation products, including alachlor ESA, have been detected in groundwater at concentrations
ranging up to 22 ppb. (H. Wade, Personal communication, 1998) 

c. Possible Concerns

Since the degradation of alachlor appears to be much slower in aquifers than in the soil root
zone and since alachlor ESA is reported more frequently than alachlor in ground water, (Kolpin et
al., 1996) concluded that the degradation of alachlor occurs prior to being transported to the aquifer.
They theorize that if alachlor degradation occurred after reaching the aquifer, the frequency of
detections of alachlor and alachlor ESA would be more similar.  They also report that alachlor ESA
appears to be persistent in shallow aquifers, because 90 percent of the wells having alachlor ESA
concentrations exceeding 0.10 µg/L remained at that level during all subsequent samples (1-year time
interval).  If an MCL or cancer risk level is established for alachlor ESA at the same level as alachlor
parent and because of the much higher percentages of wells having degradate detections, the concern
for the population being exposed to levels of alachlor exceeding levels of concern is much greater
than for the parent compound only.  

Irrigation appears to increase the probability of contaminating ground water.  The frequency
of herbicide detection (35%) with irrigation within a radius of 3.2 km was greater than the frequency
of herbicide detections (19%) without irrigation (Kolpin and Goolsby, 1995). 

7. Surface Water Monitoring Data

The following studies provided surface water monitoring data that were used to develop the
water resources and aquatic exposure assessments for alachlor.

a. Introduction

Alachlor can contaminate surface water at application via spray drift. Substantial fractions of
applied alachlor could also be available for runoff for several weeks post-application. The relatively
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low soil/water partitioning of alachlor indicates that most of alachlor runoff will occur via dissolution
in runoff water (as opposed to adsorption to eroding soil).

b. Surface Water Data

Acetochlor Registration Partnership Data for 1995-1996:

This study is the most extensive data on alachlor concentrations in finished surface drinking
water available to the Agency.  (MRID No. 44592401)  Samples were collected at 179 different sites
(drinking water utilities) in the following 12 states:   Delaware,  Illinois, Indiana, Iowa, Kansas,
Maryland, Minnesota, Missouri, Nebraska, Ohio, Pennsylvania, and Wisconsin. Samples were
collected approximately once every two weeks from April through early September. Two to three
additional samples were collected at most sites, one to two in the Fall and one in the Winter.
Unfiltered samples were analyzed for total alachlor.

A TWMC was estimated by the Agency for each monitoring site in the ARP.  These sites
were then ranked from highest to lowest.  Based on the reanalysis of data covering 1995 and 1996,
Table 56 provides maximum and 90th percentile (upper 10th percentile) concentrations (peak and
annual TWMC).

Table 56:  Summary of 1995 and 1996 Alachlor Monitoring by the ARP

Statistic Calculation for a given
site

Summary Across Sites

Maximum Value
for any Site (µg/L)

Value Equaled/Exceeded
on 10% of Sites (µg/L)

Peak
Concentrations

Highest Value Observed
1995-1996, for any Site

4 0.63

Annual Time
Weighted Mean

Weighted Mean for
1995-1996, for any Site
(weight by time)

0.36 0.1

USGS 1989, 1994, and 1995 Midwestern Stream Reconnaissance Studies :

Since the data submitted by the Acetochlor Registration Partnership was for samples collected
at set intervals once every two weeks, it is probable that the data are generally substantially lower
than peak alachlor concentrations associated with post-application runoff events.  Such peak alachlor
concentrations are probably more closely represented by post-application data collected by the USGS
in reconnaissance studies conducted on numerous Midwestern streams. The USGS (Goolsby and
Thurman, 1991; Goolsby, 1995; Goolsby, 1996) conducted reconnaissance surveys of numerous
Midwestern streams in 1989, 1994, and 1995 to determine post-application, and in some cases pre-
application and Fall concentrations of various herbicides including alachlor. Pre-application samples
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collected in 1989 and 1994 and Fall samples collected in 1989 had alachlor concentrations much less
than 1 µg/L, and generally below the detection limit of 0.05 µg/L.

Since post-application samples were generally collected during the first major runoff event
after application, the concentrations in those samples should more closely represent peak alachlor
concentrations. The maximum post-application alachlor concentrations for 1989, 1994, and 1995
were 51.3, 10.1, and 19.9 µg/L, respectively.  The 90th percentile (upper 10th percentile) post-
application alachlor concentrations for 1989, 1994, and 1995 were 12, 6.5, and 2.0 µg/L,
respectively.  The substantially lower concentrations in 1994/1995 than in 1989 may reflect reported
decreases in alachlor use. 

In 1989, a pre-application sample, a post-application sample, and a Fall sample were collected
from 48 of the sites. The maximum and 90th percentile (upper 10th percentile) annual TWMCs were
11.6 and 3.4 µg/L, respectively. Annual TWMCs based on 4 quarterly samples (as specified to
determine compliance with the Safe Drinking Water Act) probably would have been somewhat lower
(but not more than 25% lower).   

In 1994 and 1995, samples were analyzed for alachlor ESA as well as alachlor. Alachlor ESA
concentrations are much higher than alachlor. This also appears to be true in early spring even before
alachlor application. 

USGS 1991-1992 Study of 8 River Locations Mississippi River Basin:

The USGS (Coupe et. al., 1995) sampled 8 locations on rivers within the Mississippi Basin
from April 1991 through March-September 1992 (depending on location) and analyzed the samples
for numerous insecticides and herbicides including alachlor. Samples were collected twice per week
from May 6 to July 15 1991, once per every two weeks from November 1991 to February 1992, and
once per week at other times. The samples were filtered (0.7 µ) and analyzed for dissolved alachlor.
The maximum peak and 1991 annual time weighted mean concentrations over the 8 sites were 3.6
µg/L and 0.43 µg/L, respectively (both in the Platte River at Louisville, NE).

For three sites  (with the highest 1991 alachlor concentrations) pre-application concentrations
of less than 0.1 ppb in early spring rapidly increased to several ppb during post-application runoff
events in May and June, then rapidly declined to background levels by mid-late summer. The White
River at the Hazelton, IN site was the only one of those three sites at which sampling was performed
far enough into 1992 to give a second set of alachlor peaks (1992) in addition to the 1991 set.
Alachlor concentrations in 1992 were lower than in 1991 at that site.

USGS 1992 Midwestern Reservoir Reconnaissance Study:

The USGS (Goolsby et. al., 1993) sampled each of 76 Midwestern reservoirs four times
during 1992 and analyzed them for various herbicide degradates and herbicides including alachlor and
alachlor ESA. Alachlor was detected above a detection limit of 0.05 µg/L in 36%, 48%, 26% and
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16% of the samples collected in late April to mid-May, late June to early July, late August to early
September and late October to early November, respectively.  Alachlor ESA was detected more
frequently (72, 79, 77, and 64%) and at higher concentrations than alachlor. The highest alachlor and
alachlor ESA concentrations were for samples collected in June or July of 1992. The maximum and
95th percentile alachlor concentrations for June-July over the 76 reservoirs appear to be between 5
and 10 µg/L.  The maximum and 95th percentile alachlor ESA concentrations for June-July appear
to be between 10 and 20 µg/L. After June-July, alachlor concentrations appear to decrease more
substantially than alachlor ESA concentrations.

Missouri River Public Water Supplies Association 1990 Study:

The Missouri River Public Water Supplies Association (MRPWSA) sampled the raw water
of 8 surface water supplies within the Missouri River Basin.  (Keck 1991)  Samples were collected
daily May-July 1990. The maximum peak and May-July mean concentrations were 14.9 and 0.47
ug/L, respectively (both at Kansas City,  MO). However, the second highest peak and May-July mean
concentrations were 2.9 and 0.29 µg/L, respectively.

State of Illinois 1986-1988 Study:

The State of Illinois (Moyer and Cross, 1990) collected 4-7 samples per year from each of
30 flowing surface water sites during 1986-1988 and analyzed the unfiltered samples for numerous
pesticides including alachlor. The maximum alachlor peaks over the 30 sites were 5.6, 8.5, and 18
ug/L for 1986, 1987, and 1988, respectively. The maximum alachlor annual TWMCs over the 30 sites
were 0.65, 0.76, and 2.0 µg/L for 1986, 1987, and 1988, respectively. The maximum three year
TWMC over the 30 sites was 0.81 µg/L.

The State of Illinois (Taylor, 1994) recently summarized pesticide data for surface water
samples collected from 34 stations from October 1, 1985, through February 15, 1994.  Thirty of the
stations were the same ones discussed in the Moyer and Cross 1990 document, but the Taylor
summary represents a update to February 1992. A total of 1278 samples were analyzed for alachlor
at a detection limit of 0.05 µg/L. Apparently assuming non-detects were equal to the detection limit,
Illinois reported maximum, 95th percentile, 90th percentile, and mean total (unfiltered sample)
alachlor concentrations over the 34 sites and 9 years of 18 µg/L, 0.90 µg/L, 0.32 µg/L, and 0.065
µg/L respectively.

Monsanto 1986 Finished Surface Water Supply Study:

In 1986, Monsanto sampled 30 finished surface water supply systems approximately weekly
from April through August or September and analyzed the samples for 5 herbicides including
principally alachlor. (MRID No.  40265901)  The community water systems sampled represented 4
combinations of Lasso ®(alachlor) use and average soil susceptibility to runoff (high use/high runoff,
low use/high runoff, high use/low runoff, low use/low runoff). The susceptibility to runoff was
estimated from the weighted average of hydrological classifications (A, B, C, D) of soils within the
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drainage area. Of the 30 community water systems sampled, 13, 2, and 15 were classified as using
sources which drain areas with high, intermediate, and low susceptibility to runoff, respectively. The
maximum and 90th percentile (upper 10th percentile) peak alachlor concentrations over the 30
systems were 9.5 and approximately 6.0  µg/L, respectively. The maximum and 90th percentile (upper
10th percentile) alachlor annual TWMCs over the 30 systems were 1.1 and approximately 0.73  µg/L
respectively. 

Monsanto 1985 Finished Surface Water Supply Study:

In 1985, Monsanto had sampled 24 finished surface water supply systems different from the
ones sampled in 1986.  (MRID No.  00158911)  They also sampled raw water. Samples were
collected approximately weekly from April 1995 through August or September 1995  and analyzed
alachlor parent only. The community water systems sampled represented areas of high, medium and
low alachlor use. 

The maximum and 90th percentile (upper 10th percentile) peak alachlor concentrations in
finished water over the 30 systems were 12 and approximately 4.2 ug/L, respectively. The maximum
and 90th percentile (upper 10th percentile) alachlor annual TWMCs over the 30 systems were 1.5
and approximately 0.62  µg/L, respectively.  

Alachlor has a low soil/water partitioning coefficient.  Therefore, the primary treatment
processes employed by most surface water drinking water supply systems are not expected to be
effective in removing it.  

USGS 1984-1985 Study on the Cedar River Basin, IA:

The USGS (Squillace and Engberg, 1988) collected samples at 6 locations within the Cedar
River Basin (5 along the Cedar River, and one along the Shell Rock River). Samples were collected
approximately monthly from May 1984 through September 1985 at the Floyd and Cedar Falls
sampling locations, and from May 1984 through November 1985 at the other 4 locations.

Two sets of samples were collected. One set was centrifuged for the determination of the
dissolved concentrations of herbicides. "Total recoverable" herbicide concentrations consisting of
both extractable adsorbed and dissolved herbicides were determined in the sample set not centrifuged.

The maximum peak and annual TWMC concentrations over the 12 site-years were 23 and 3.3
µg/L respectively. The next highest peak and annual TWMCs were 21 and 1.9  µg/L, respectively.
The maximum two year TWMC over the 6 sites was 1.7  µg/L.

Baker 1982-1985 Study on Ohio Tributaries to Lake Erie:

Baker collected samples at various times including several times per week from mid-April to
mid-August from 8 Ohio tributaries to Lake Erie during 1982-1985 and analyzed them for many
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pesticides including alachlor.  (MRID No.  41065205)  Alachlor Peak and 4/15-8/15 TWMCs
concentrations were reported.

The maximum and 90th percentile (upper 10th percentile) peak alachlor concentrations over
the 30 site-years are 76 and 32  µg/L, respectively. The maximum and 90th percentile (upper 10th
percentile) 4/15-8/15 TWMCs over the 24 site-years are 3.3 and 2.7  µg/L, respectively.

Baker 1983-1987 Lake Erie Basin Case Study

The Water Quality Laboratory at Heidelberg College, Ohio (Baker et. al., 1991) sampled
seven Ohio streams and rivers of the Lake Erie Basin for a number commonly used herbicides and
insecticides, including alachlor. Samples were collected and analyzed at frequent intervals (daily)
during the pesticide use period mid-April to mid-August, especially during runoff producing storm
events, and twice per month during the remainder of each year’s cycle.  Samples were collected at
existing USGS Gaging Stations. Alachlor was detected above the level of detection (0.1 ug) at all
sampling stations in all years during the study. Alachlor peak and time weighed mean concentrations
(TWMC) were reported.

The maximum peak concentration over the five-year study of 91.47 ug/L (n=410) occurred
in the smallest basin, Lost Creek. The maximum TWMC over the study period of 1.74 ug/L (n=534)
occurred in Honey Creek basin, the third smallest basin, but the second highest in agriculture
intensity.

Kirby-Smith 1987-1991 Study on the South River Estuary North Carolina:

In a study of effects of pesticides on marine and estuarine aquatic biota from farmland runoff,
alachlor was monitored in several headwater streams of the South River in the Pamlico Sound, North
Carolina.  (MRID No.  441095503)  Data collected during the conduct of this study provided
valuable information on the concentrations of alachlor in estuarine waters from known pesticide
applications.

Dissolved alachlor concentrations increased from background (residual) levels of
approximately 0.019  µg/L to a maximum of 48  µg/L following pesticide applications and significant
rainfall. Alachlor concentrations rapidly decreased to less than 1  µg/L following the termination of
pesticide applications and after several runoff producing rain events had occurred. Eventually,
concentrations returned to background level, although specific timing could not be determined from
the submitted study.

c. Possible Concerns over Alachlor and Alachlor ESA in Surface
Water

According to available data, the potential risks to fish and aquatic invertebrates posed by
alachlor in surface water are low.  Potential risks to aquatic plants posed by alachlor are currently
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being assessed by the Agency.  The potential risks of alachlor ESA to fish, aquatic invertebrates and
aquatic plants has not been well characterized.

In analyzing surface water concentration data, the Agency considers the frequency that annual
averages exceed the drinking water MCL (for alachlor, 2 µg/L), and the frequency that peak
concentrations exceed the MCL by a factor of 4 or more:  Compliance with the Safe Drinking Water
Act is based on comparison of the MCL to an arithmetic average of four quarterly measurements.
Consideration of 4 times the MCL (4MCL) is of interest because if one or more of four measurements
exceeds 4MCL, then the average of the measurements exceeds the MCL.  

Originally, most of the Agency’s concern over alachlor in drinking water was due to individual
alachlor measurements frequently exceeding 4 times the MCL.  The frequency of exceedances of
4MCL was greatest in the 1989 USGS reconnaissance study in which samples were collected during
major runoff events following application, and in the study by Baker (1988), in which samples were
apparently collected at least 3 times a week and not time composited. They were less frequent in the
1994 and 1995 USGS reconnaissance studies (which were also designed to capture peak
concentrations) possibly due to decreases in alachlor use.    

With the exception of 2 site-years in the 1984-1985 USGS study of the Cedar River Basin and
one site-year in the 1986-1988 Illinois EPA study, none of the annual TWMCs for alachlor exceeded
the MCL of 2  µg/L. This includes the 1985-1986 Monsanto studies of drinking water supplies and
the recent 1995 Acetochlor Registration Partnership study of 175 sites over 12 states. In that study,
the maximum annual TWMC was 0.4  µg/L.  Although the study used set sampling intervals that may
often miss peak concentrations associated with runoff events, the once every two weeks sampling
from April through September and the Fall and Winter samples (a total of 14/site) is much more than
the 4 quarterly samples required under the SDWA. Again, the relatively low alachlor concentrations
compared to some earlier studies may reflect substantial decreases in alachlor use.

8. Water Resource Assessment

a. Ground Water Assessment

Alachlor exhibits the properties associated with chemicals that are found in ground water.
The chemical has a high solubility and mobility in soils.  Once the chemical reaches deeper soil layers
with lower organic matter content and lower microbial populations, it will persist.  An independent
study conducted for EPA indicates that alachlor half-lives at different depths in a sandy loam and a
silt loam soil increased to about 250 to 600 days at a depth of 5 feet (Lavy et al., 1993).  Alachlor
has been found to leach in the field at soil depths of up to 36- to 48-inches (the deepest layer
sampled).  Considering the nature of the chemical (i.e., moderately persistent and very mobile in many
soils), there is a strong possibility of movement to ground water, especially in vulnerable areas.  This
has been confirmed by a substantial number of detections reported in the "Pesticides in Ground Water
Database," and in the National Alachlor Well Water Survey conducted by the registrant, from which
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EPA determined that alachlor residues have had a significant impact on ground-water quality
throughout the use area.

Several sources of information on monitoring/detections of alachlor and alachlor metabolites
in ground water are reviewed in this document. That information confirms that alachlor and alachlor
degradates will move into ground water.  These monitoring data are summarized in Table 57.

Table 57:  Summary of Wells with Detections of Alachlor (Parent).

Study Well type Number of Wells (%)

Sampled Alachlor
Detected

Concentration
<MCL

Concentration
$MCL

USGS
(1991-1994)

drinking 303 10 (3.3%) 9 (3.0%) 1 (0.3%)

ARP-GWMP monitoring 173 27
(15.6%)

25 (14.5%) 2 (1.2%)

PGWDB mixed, most
drinking

25933 467
(1.8%)

368 (1.4%) 99 (0.4%)

NPS drinking 1300 1 (<0.1%) 0 (0%) 1 (<0.1%)

NAWWS drinking 1430 28 (2.0%) 26 (1.8%) 2 (0.1%)

Florida drinking 310 46 (15%)

North Carolina drinking 171 15 (8.8%) 10 (5.9%) 5 (2.9%)
PGWDB = Pesticides in Ground Water Database, 
NPS = National Pesticide Survey; 
NAWWS = National Alachlor Water Well Survey, 
USGS = U.S. Geological Survey Midcontinent Study, 
ARP-GWMP = Acetochlor Registration Partnership Ground-Water Monitoring Program.

Persistence of Alachlor in Ground Water:

Ground-water monitoring studies have shown that alachlor contamination is common in use
areas.  Recent data suggests that alachlor can persist in the subsurface for years and that ground water
contamination can be expected long after use has stopped.  Maas et. al. (1995) found evidence that
low concentrations of alachlor in drinking water wells persisted over long periods, and contamination
can move off-site via transport in ground water.  In Florida, significant alachlor contamination still
occurs years after all alachlor use was canceled in February 1991.  Sixteen wells found to have
alachlor at concentrations greater than 2.0 ppb prior to the ban have been sampled yearly since 1991.
The mean alachlor concentrations in these wells have not changed over time (Simons and Fisher,
1997; R.E. Fisher, personal communication, 1998).
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Alachlor Exposure from Drinking Ground Water:

Results of several studies designed to assess the occurrence of alachlor in drinking water wells
makes it possible to roughly estimate the number of people exposed to the compound by drinking
contaminated ground water.  Based on U.S. Census data the National Ground Water Association
(NGWA) estimates that 53% of the American public relies on ground water for their drinking water.
This includes about 282,000 public supply wells and approximately 15.1 million households using
private wells.  While there is little evidence of contamination in public supply wells a significant
number of private house hold wells will be contaminated.  It is possible that a large number of people
in the U.S. can expect to be exposed to alachlor in their drinking water.  Hundreds of thousands of
people living in households supplied by private wells will have alachlor and/or alachlor degradates
in their drinking water as a result of labeled use of the compound. Large numbers of Americans can
expect to have alachlor concentrations above the current Maximum Contamination Level (MCL) of
2.0 ppb in their drinking water as a result of labeled use of the compound.  MCLs are established for
public drinking water supplies and are not enforceable for private water supplies.  A one-time
detection above the MCL does not necessarily constitute a violation in public water systems or trigger
requirements for mitigation.  Such actions are based on average annual concentrations, which is a
time-weighted average of all detections, including the exceedance value, for the entire  year.  Since
drinking water violations reported by EPA’s Office of Water are for public water supplies and are
based on average annual concentrations, the frequency of such exceedances is likely to be less than
the frequency of individual detections above the MCL reported here.

The National Alachlor Well Water Survey (MRID No. 41400001) was designed primarily to
assess the occurrence of alachlor in rural wells in high alachlor use areas.  The study estimated 6
million wells, serving 20 million households, occurred in the alachlor use areas, based on Monsanto’s
1986 alachlor sales data.  The majority of the wells were near agricultural areas, and 40% were within
300 feet of fields where alachlor target crops were grown.  Alachlor was detected in 2.0 % (standard
error of 0.25) of sampled wells at measurable concentrations.  The survey found 0.18 % (standard
error of 0.12) of the sampled wells had alachlor concentrations above 2.0 ppb.  No significant
differences were seen in wells on farm and non-farm properties.  Exposure estimates by Monsanto
(assuming a nonlinear distribution for detections, which is reasonable for pollutant data  with
asymmetric distributions and a relatively low occurrence of events) suggest that more than 100,000
people in the study area had detectable levels of alachlor in their water supply, 35,000 would be
exposed to concentrations of > 0.2 ppb, and more then 3,000 people would have alachlor
concentrations above 2.0 ppb.  Weaknesses in the survey include: (a) the NAWWS use area
underestimated the alachlor use area defined by Resources For the Future, (b) the study was
conducted in a relatively dry year (1988) which would have minimized the potential for leaching, and
(c) the estimates do not include small community wells that serve more than 15 households or more
than 25 people, which may underestimate the total number of people exposed to alachlor in drinking
water (Rappaport, ICF, 1991). 

Two studies in North Carolina examined levels of alachlor in drinking water wells (Maas et.
al., 1995; Wade et. al., 1997).  NGWA estimates that North Carolina has 912,000 household wells
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and 20,000 public and community supply wells.  In eastern North Carolina, 8.8% of drinking water
wells sampled between 1989 and 1992 contained measurable alachlor concentrations and 2.9 % were
above the current MCL of 2.0 ppb (Maas et. al. 1995).  This study also found that contamination is
not always confined to wells in or close to fields to which alachlor was applied.  Results of the eastern
North Carolina study show a higher percentage of wells with alachlor contamination than that found
in the NAWWS study.  This study, conducted primarily within the coastal plain, may reflect potential
exposure in an area in which the ground water is highly vulnerable to contamination from pesticides
(as delineated by Kellog et. al., 1992). 

Sampling in Florida found that 9.4 % of drinking water wells were contaminated with alachlor
and 5.5 % had alachlor concentrations above 2.0 ppb (Simons and Fisher, 1997).  Most of the well
contamination at high levels may be a result of mixing and transfer operations or other point sources
(R.E. Fisher, personal communication, 1998), and the owners have been provided with water
treatment systems or an alternate supply.  In Florida, about 794,500 households are served by private
wells; 16,000 are on public and community supply wells.   Concerns about such exposure resulted
in a ban of the use of alachlor in Florida.  Since the 1991 ban, average alachlor concentrations in wells
initially found to have levels above 2.0 ppb have not changed, and individual treatment systems are
still required to provide safe drinking water to these households.  More than five years after alachlor
use was banned, these wells still show contamination.

Despite the large amount of uncertainty associated with exposure estimates, they provide an
indication of the magnitude of people who can expect to have alachlor in their drinking water.  Tens
of millions of Americans rely on domestic wells for their drinking water and the majority of these are
in rural areas.  Even if a few wells in any study show significant levels of alachlor contamination, or
only a few percent of wells are contaminated, this is suggestive of a large number of people being
exposed.

There are additional concerns related to contamination of ground water used for drinking
water supply.  Alachlor appears to be persistent under aquifer biological and geochemical conditions.
This means that alachlor can appear in ground water years after use and can migrate with ground
water away from use areas.  Alachlor contamination has resulted in loss of untreated ground water
as a source of drinking water in Florida and other states.  Years after alachlor was banned, the
resource is still degraded.

b. Surface Water Assessment

Alachlor can contaminate surface water at application via spray drift.  Substantial fractions
of applied alachlor could be available for runoff for several weeks post-application.  The relatively
low soil/water partitioning of alachlor indicates that most runoff will occur via dissolution in runoff
water (as opposed to adsorption to eroding soil).  The persistence of alachlor in surface waters with
high microbiological activities should be somewhat limited by its susceptibility to biodegradation.
Persistence will also be limited in waters with short hydrological residence times by flow out of the
system.  However, its resistance to abiotic hydrolysis and direct aqueous photolysis, coupled with its
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low volatilization potential should make alachlor more persistent in waters with low microbiological
activities and long hydrological residence times.

Alachlor may also enter freshwater, estuaries, and coastal marine water in areas of interaction
with ground water.  Presence in fresh surface water of alachlor ESA before application suggests that
there has been input to rivers and streams from ground water.

There is an extensive body of information on levels of alachlor and alachlor degradates in
surface water. Table 58 summarizes the major surface water studies:

Table 58:  Summary of Major Surface Water Sources with Alachlor Detections by Study.

Study Number of
Sites

Maximum Peak
(ug/L)

Maximum TWMC1

(ug/L)

ARP - 1995-1996 175-179 4.0 0.36

USGS - Midwestern
Stream Recon. 1989

48 51.3 11.6

USGS Mississippi River
Basin Study 1991-1992

8 3.6 0.43

State of Illinois 1986-
1988

30 18 0.81

Monsanto Finished
Surface Water Study
1986

30 9.5 1.1

Monsanto Finished
Surface Water Study
1985

30 12 1.5

USGS Cedar River Basin
Study 1984

6 23 1.7

Ohio Tributaries to Lake
Erie 1982-1985

8 76 3.32

Lake Erie Basin Case
Study 1983-1987

7 91.47 1.74

1TWMC: Time weighted mean concentrations, annual unless otherwise noted.
2 Time weighted mean concentration calculated over a 4 month period of the study; April 15 to
August 15
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The monitoring results primarily reflect residue detections in lotic waters, such as rivers and
streams, or large lentic bodies of water, such as man-made reservoirs and lakes.  Therefore the levels
observed may have been affected by dilution, degradation, or adsorption to soil or sediment, relative
to edge-of-field levels (values occurring close to sites of application immediately following runoff
events).  Edge-of-field levels may be better represented by modeling.  (However, at this time only
screening level modeling has been undertaken.)  Also, the model scenarios represent small, static
bodies of water.  Reported peak concentrations are affected systematically by the intensity of
sampling:  with less frequent sampling there is higher probability of levels in the environment that
substantially exceed the highest values detected.

Of the surface water monitoring data available, the USGS Midwestern Stream Reconnaissance
Studies (1989, 1994, 1995) give what are probably the values closest to the most extreme edge-of-
field levels.  In that study peak exposures were 51.3 µg/L for 1989, 10.1 µg/L for 1994, and 19.9
µg/L for 1995.  The 90th percentile values (upper 10th percentile values) were 12, 6.5, and 2.0 µg/L
for the same years.

c. Alachlor Degradates in Water

The major degradates of alachlor are alachlor DM-oxanilic acid, alachlor oxanilic acid,
alachlor sulfinylacetic acid, and alachlor ethane sulfonic acid (alachlor ESA).  While uncertainty exists
concerning the environmental or health effects of these breakdown products, available data suggest
that the degradates are more persistent and mobile than parent alachlor.  Limited monitoring data
suggest that alachlor ESA is often found in ground water wells 5-10 times more frequently then the
parent compound.  Alachlor ESA has been detected frequently in Midwestern reservoirs and streams
at concentrations much greater than alachlor.  High concentrations of alachlor ESA in flowing water
even in early spring, before alachlor application, may reflect discharges from ground water.  The
major degradates may be available for runoff longer than alachlor, and will probably be transported
primarily by dissolution in runoff water.  The degradates will probably readily partition into the water
column and in addition to alachlor ESA, other degradates may also be more persistent in surface
water than alachlor.

9. Aquatic Exposure Assessment

Preliminary aquatic EECs are estimated using GENEEC (GENeric Expected Environmental
Concentration), a screening model that provides an upper-bound estimate of EECs on a high
exposure site.  The GENEEC program uses basic environmental fate values (adsorption to soil,
degradation in soil before runoff and in water) and pesticide label information (rates, intervals,
incorporation, method of application) to estimate the EECs in a one-hectare, two-meter deep pond
following the treatment of a 10 hectare field.  The runoff event occurs two days after the last
application.  The model accounts for direct deposition of spray drift onto the water body (assuming
5% of the application rate for aerial spray applications and 1% for ground spray applications).  Some
of the input parameters used for the alachlor GENEEC runs are listed in Table 59.
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Table 59:  Environmental Fate Parameters used to Predict Alachlor EECs

Parameter Value

water solubility (ppm) 242 ppm

Koc 190

aerobic soil metabolism, t1/2 21 days1

hydrolysis t1/2, pH 7 Stable

aerobic aquatic metabolism, t1/2 175 days

aqueous photolysis t1/2 80 days
1The aerobic soil metabolism half-lives in three studies was 6-21 days.

 GENEEC modeling was performed for a range of use scenarios based on combinations of
application rate (1-6 lb ai/acre) that were on the label at the time the modeling was performed.
Ground spray and granular applications were evaluated along with the effects of incorporation.  In
addition to scenarios involving a single application, a scenario was evaluated with two 2 applications
of 2 lb ai/acre by ground spray without incorporation, separated by 30 days.  On June 30, 1998, new
labels were accepted by  the Agency in which the maximum single application rate is 4 lb ai/acre.
Thus, the 6 lb ai/acre rates were eliminated from this discussion.

Peak EECs (representing concentration immediately following runoff) ranged from 33 ppb
for 1 lb ai/A to 133 ppb for 4 lb ai/A.  The 56-day average EECs ranged from ranged from 27.4 ppb
to 110  ppb for the same range of application rates.

Table 60:  Alachlor Screening Level Aquatic EECs Generated by GENEEC

Application
Rate/Method/Incorporation

EEC Estimates Over Time (ppb)

Peak 4 Days 21 Days 56 Days

1.0lb Granular/Ground/none 33 32.7 30.7 27.4

2.0lb Granular/Ground/none 66.3 65.5 61.5 58.9

4.0lb Granular/Ground/none 133 131 123 110

1.25lb ai/groundspray/none 39 38 36 32

2.5lb ai/groundspray/none 78 77 72 65

3.0 lb ai/groundspray/none 94 93 87 78



Table 60:  Alachlor Screening Level Aquatic EECs Generated by GENEEC

Application
Rate/Method/Incorporation

EEC Estimates Over Time (ppb)

Peak 4 Days 21 Days 56 Days
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4.0lb ai/groundspray/none 125 124 116 104

4.0 lb ai/groundspray/2.0 inch
incorporation

64 63 59 53

2.0 lb ai/A twice
groundspray/no incorp./30 day interval

92 91 85 76

For comparison, of the surface water monitoring data available, the USGS Midwestern
Stream Reconnaissance Studies (1989, 1994, 1995) give what are probably the closest values to peak
exposures occurring close to application sites soon after application.  Peak exposures were 51.3 µg/L
for 1989, 10.1 µg/L for 1994, and 19.9 µg/L for 1995.  The 90 th percentiles (upper 10th percentiles)
were 12, 6.5, and 2.0 µg/L for the same years.

The Agency has reviewed an extensive body of information on levels of alachlor and alachlor
degradates in surface water.  This database for alachlor is substantially greater than that available for
most pesticides.  These monitoring results primarily reflect residue detections in lotic waters such as
rivers and streams or large lentic bodies of water such as man-made reservoirs and lakes.  As such
the data are good indications of what residue levels might be expected after residues have traveled
farther down the watershed.  These residue detections are influenced by a number of factors including
dilution by the respective waterbody, time of monitoring, position of monitoring stations, and the
number of measurement samples recorded over time (when averaging sample detection levels).  Thus,
this information should be used as an indication of levels which might be expected after dilution,
organic degradation, and soil or sediment adsorption factors have acted on the chemical for the period
of time between application and actual sampling at respective monitoring stations.  In many cases,
peak concentrations of alachlor occur during early to late spring months when rainfall events lead to
higher than average runoff.  Simple averages of measured concentrations are biased towards
representing those time periods with more samples, a bias that can be eliminated by using TWMCs.

An additional limitation of the monitoring information is the likelihood that some actual
environmental concentrations will exceed the highest levels detected.  The chance that a peak
concentration will not be detected is expected to differ among monitoring studies, depending on the
frequency of sampling and on the variability of environmental concentrations.

Tables 61 and 62 summarize two studies, one conducted by the US Geological Survey in 1991
and one conducted by the State of Illinois in 1990. 
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Table 61:  USGS Mississippi River Basin Survey, 1991-19921

Location Sampled 
(24 Samples per location)

Alachlor Concentration (µg/L)

Peak Arithmetic
average

Annual
TWMC

White River, Hazelton, In. 3.2 0.3 0.22

Ohio River, Grain Chain, Il. 0.40 0.08 0.07

Miss. River, near Clinton, IA. 0.85 0.16 0.10

Illinois River, Valley City, Il 3.00 0.40 0.22

Platte River, Louisville, NE 3.60 0.43 0.22

Missouri River, Hermann, Mo. 0.92 0.19 0.12

Miss. River, near Thebes, Il. 0.86 0.27 0.23

Miss. River, Baton Rouge, LA. 0.46 0.12 0.09
1Based on bi-weekly samples May to August and weekly samples Sept. to Dec. 1 (Coupe et. al.,
1995).

Table 62:  Illinois Surface Water Survey, 1986-19881 

Site Type
Alachlor Concentration as a Range (over sites

and years) (ug/L) 

Range of Peak values Range of annual
TWMC

Illinois Rivers (21 Sites-18 Rivers) 0.02- 8.5 0.02-0.65

Illinois Creeks (9 Creeks) 0.02-18.0 0.02-2.0
1  Based on samples from 30 sites representing different streams and rivers, 4-7 samples per yr at each
site (Moyer and Cross, 1990).

In addition to surface water data reviewed by the Agency, the following data (see Table 63)
is reported by the Chesapeake Bay Fall Line Toxics Monitoring Program, representing the period
from March 1992 to February 1993.  Monitoring data is based on one station per river.  This data has
not been reviewed by the Agency.  At this time it is viewed as supplementary information that tends
to confirm concerns for adverse effects on aquatic organisms.  Also, the study represents an East
Coast tributary and thus provides a wider geographical scope for the monitoring data.
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Table 63:  Summary of Chesapeake Bay Fall Line Toxics Monitoring
Program for Alachlor Detections in Major Streams.

Location Range detected
µg/L

Mean
µg/L

Susquehanna River <2.05-23.1 4.4

Potomac River 2.5-20.9 4.1

James River 7.5-20.2 2.9

10. Comparative Assessment with Other Acetanilides

a. Environmental Fate Characteristics

Alachlor, acetochlor and metolachlor are moderately persistent while propachlor appears to
be the least persistent of all the acetanilides.  However, the available aerobic soil metabolism values
(t½ and DT50) for the four chemicals are within the same order of magnitude.  All of the compounds
are highly mobile.

An inspection of the physico-chemical characteristics of these chemicals reveals that alachlor
has the second lowest molecular weight.  Alachlor has a high solubility in water, although it is lower
than the solubility of acetochlor and metolachlor.  All the compounds have relatively low
octanol/water partition coefficients, low vapor pressures, low calculated Henry’s Law constants, and
relatively low bioaccumulation factors.

Further investigation of the environmental fate characteristics reveals that all four chemicals
are relatively stable to hydrolysis and photolysis in water.  Three of the compounds are stable to
photolysis on soil while metolachlor has a half-life of 8 days.  In general, it appears that the important
routes of dissipation for these compounds are aerobic soil metabolism and leaching.  The aerobic soil
metabolism 50% dissipation rates range from 2.7 days for propachlor,  to 2-3 weeks for alachlor, and
67 days for metolachlor.  The available studies indicate that anaerobic soil metabolism is not an
important route of degradation for the acetanilides.

The half-lives observed in the field are of the same order of magnitude of the half-lives of
aerobic soil metabolism studies in all cases.  Results of the field studies confirm aerobic soil
metabolism as an important route of dissipation for the four compounds.

b. Ecotoxicity

The comparative analysis of the ecotoxicity data for propachlor, alachlor, acetochlor, and
metolachlor is based on data taken from the OPP/EFED Pesticide Ecotoxicity Data Base-1997. Only
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those studies classified as Core data were used in the analysis.  Category terminology was taken
directly from Brooks, et al. (1973).

Table 64 summarizes the environmental fate characteristics of the four acetanilides.  Tables
65 through 71 show the ecological toxicity data available for birds, mammals, freshwater fish,
estuarine fish, freshwater aquatic invertebrates, and estuarine invertebrates.  The analysis suggests
that this group of acetanilides are similar in toxicity.  Propachlor appears to be more toxic to fish and
aquatic invertebrates while acetochlor is more toxic to birds.  However, no clear differences are
evident.

Avian Species

On an acute oral basis, the toxicity data suggest that acetochlor is the most toxic of the four
herbicides (49 mg/kg), followed in order by propachlor, alachlor and metolachlor.  The avian
subacute dietary data suggest that acetochlor is slightly more toxic (4171 ppm) than the other three
herbicides. In general, both the acute and subacute avian toxicity data indicate that all four herbicides
are practically non-toxic to slightly toxic to avian species on both an acute and subacute basis. These
data suggest a low risk to most avian species from either acute or subacute exposure from the use
of these four herbicides.

Mammalian Species

No mammalian toxicity data are available for alachlor.   Available toxicity data suggest  that
propachlor is practically nontoxic while acetochlor and metolachlor are moderately toxic to
mammalian species.

Fish Species

The 96-hour LC50 values generally indicate that propachlor is highly toxic while alachlor,
acetochlor and metolachlor are moderately toxic to freshwater fish species.  Available toxicity data
for alachlor, acetochlor and metolachlor suggest that these herbicides are only moderately toxic to
estuarine fish species.

Aquatic Invertebrates

The freshwater aquatic invertebrate 48-hour LC50/EC50 data suggest that propachlor is the
most toxic (0.79 ppm) of the four herbicides, ranging from moderately to highly toxic to freshwater
invertebrates.  The 48-hour LC50 values generally indicate that alachlor, acetochlor and metolachlor
are moderately to slightly toxic to freshwater invertebrate species.  Available toxicity data for
alachlor, acetochlor and metolachlor indicate that these herbicides are only moderately toxic to
estuarine invertebrate species.
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c. Comparative Assessment Tables for the Acetanilides Alachlor,
Acetochlor, Metolachlor, and Propachlor

The following Tables provide a comparison of environmental fate and ecological toxicity data
for the acetanilides alachlor, acetochlor, metolachlor, and propachlor.  
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Table 64: Comparison of the Environmental Fate Characteristics of Alachlor, Acetochlor, Metolachlor, and Propachlor:

Characteristic Alachlor Acetochlor Metolachlor Propachlor

Chemical Structure

Empirical Formula C14H20NO2Cl C14H20NO2Cl C15H22NO2Cl C11H14NOCl

Molecular Weight 269.80 269.80 283.80 211.69

Vapor Pressure (mm Hg) 2.2x10-5 4.40x10-5 1.30x10-5 7.90x10-5

Log KOW 2.64 3.0 2.30

Henry's Constant (atm
m3/mol)

3.2x10-8 7.0x10-8 9.16x10-9 3.59x10-8

Solubility in water (ppm) 240 223 530 613

Hydrolysis Stable at pH 3.0, 6.0, and
9.0

Stable at pH 5.0, 7.0, 9.0 Stable at pH 5.0, 7.0, 9.0 Stable at pH 5.0, 7.0, 9.0

Photolysis in Water Not expected to be an
important route of
degradation, based on
UV absorption spectrum

Stable 70 days Stable

Photolysis on soil Not expected to be an
important route of
degradation, based on
UV absorption spectrum

Stable 8 days Not an important route of
degradation

Aerobic Soil Metabolism 2-3 weeks in three soil
types

8-14 days
one study reports 110 days

67 days 2.7 days
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Characteristic Alachlor Acetochlor Metolachlor Propachlor
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Anaerobic Soil Metabolism Not available 230 days in sandy loam
soil

81 days 146 days in a clay-loam
sediment/lake water
system

Mobility Very mobile in loamy
sand, silt and sand,
mobile in silt loam in
column leaching studies
Estimated KOC=190

Kd variable between 0.81-
7.5

Kd between 0.08 and 4.81 Propachlor Kads=0.45-
1.39; KOC=73-138, in
loamy sand, sandy loam,
loam, silty clay loam.
Propachlor oxanilic acid
Kads=0.03-0.08, KOC=391-
3428. 
Propachlor sulfonic acid
Kads=0.03-0.07,
KOC=47-624

Terrestrial Field Dissipation 11 days in Chico,
California

8-36 days at 5 sites in the
United States

Supplemental studies
show variability between 7
and 292 days

1.0-1.7 days in Janesville,
Iowa; 5.0-5.8 in York,
Nebraska; 2.3-2.8 in
Uvalde, Texas

Bioaccumulation in Fish Not expected to be
important, based on KOW. 
In a supple-mental study
BCF=5.8X in fillet,
BCF=11X in whole, and
BCF=15X in viscera

BCF=40X edible
BCF=780X non-edible
BCF=150X whole fish

BCF=15X edible
BCF=69X whole fish

BCF=13X edible
BCF=71X nonedible
BCF=37X whole fish

The above table shows that alachlor, acetochlor, metolachlor, and propachlor are not only structurally related, but they also exhibit similar fate properties.
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Table 65: Comparison of Avian Acute Oral LD50 data (mg/kg) for Propachlor, Acetochlor, Alachlor and Metolachlor

Chemical Avian 
LD50 (mg/kg)

Category MRID No. Classification

Propachlor 88 Moderately toxic 00132907 Core

Alachlor 1499 Slightly toxic 00079523 Core

>2000 Slightly toxic 00160000 Core

>2610 Slightly toxic 00107908 Core

Acetochlor 49 Highly toxic 41963303 Core

1567 Slightly toxic 00079598 Core

1788 Slightly toxic 41565129 Core

Metolachlor 4640 Slightly toxic 00015547 Core

* Technical Grade Material
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Table 66: Comparison of Avian Subacute Dietary LC50 data (ppm) for Propachlor, Acetochlor,
Alachlor and Metolachlor

Chemical Avian LC50 Category MRID No. Classification

Propachlor >5000 Practically Non-toxic 00108087
00104335

Core

>5423 Practically Non-toxic 00134006 Core

>5620 Practically Non-toxic 00132908 Core

Alachlor >5000 Practically Non-toxic 00093660 Core

>5620 Practically Non-toxic 00106553 Core

>5620 Practically Non-toxic 00106554 Core

Acetochlor >4171 Slightly toxic 41565130 Core

>4610 Slightly toxic 41565131 Core

>5620 Practically Non-toxic 00064711 Core

>5620 Practically Non-toxic 00064710 Core

Metolachlor >10000 Practically Non-toxic 0016425 Core

>10000 Practically Non-toxic 0016426 Core

*Technical Grade Material
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Table 67: Comparison of Freshwater Fish 96-hr LC50 data (ppm) for Propachlor, Acetochlor,
Alachlor and Metolachlor.

Chemical 96-hr LC50* Category MRID No. Classification

Propachlor 0.23 Highly toxic 40098001 Core

0.17 Highly toxic 00041335 Core

Alachlor 1.0 Highly toxic 00234628 Core

5.6 Moderately toxic 00234628 Core

2.8 Moderately toxic 00023615 Core

4.3 Moderately toxic 40094602 Core

2.4 Moderately toxic 40094602 Core

Acetochlor 1.2 Moderately toxic 41963306 Core

1.5 Moderately toxic 41565133 Core

0.38 Highly toxic 41565132 Core

1.6 Moderately toxic 41565133 Core

Metolachlor 3.9 Moderately toxic 0018722 Core

4.9 Moderately toxic 0015534 Core

8.0 Moderately toxic 40098001 Core

10.0 Moderately toxic 00018723 Core
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Table 68: Comparison of Aquatic Invertebrate 48-hour LC50 data (ppm) for Propachlor,
Acetochlor, Alachlor and Metolachlor.

Chemical 48-hr LC50* Category MRID No. Classification

Propachlor 0.79 Highly toxic 40098001 Core

7.8 Moderately toxic 00041336 Core

6.9 Moderately toxic 40098001 Core

Alachlor 21.0 Slightly toxic 40098001 Core

3.2 Moderately toxic 40098001 Core

Acetochlor 8.2 Moderately toxic 41565134 Core

14.0 Slightly toxic 00064714 Core

Metolachlor 25.1 Slightly toxic 226955 Core

23.5 Slightly toxic 40098001 Core

3.8 Moderately toxic 40098001 Core

* Technical grade material

Table 69: Comparison of Estuarine Fish 48-hour LC50 data (ppm) for Propachlor, Acetochlor,
Alachlor and Metolachlor

Chemical 48-hr LC50* Category MRID No. Classification

Propachlor No Data

Alachlor 3.9 Moderately toxic 44524301 Core

Acetochlor 2.1 Moderately toxic 42713102 Core

3.9 Moderately toxic 41565137 Core

Metolachlor 9.8 Moderately toxic 43487101 Core
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Table 70: Comparison of Estuarine Invertebrate 96-hour LC50/EC50 data (ppm) for Propachlor,
Acetochlor, Alachlor and Metolachlor.

Chemical 48-hr LC50* Category ID # Classification

Propachlor No Data

Alachlor 2.4
1.6

Moderately toxic
Moderately toxic

44524302
44524303

Core
Core

Acetochlor 2.2 Moderately toxic 42713101 Core

8.0 Moderately toxic 41565136 Core

5.3 Moderately toxic 41565135 Core

3.82 Moderately toxic 42713103 Core

Metolachlor 4.9 Moderately toxic 43487103 Core

1.6 Moderately toxic 43487102 Core

Table 71: Comparison of Mammalian Acute Oral LD50 data (mg/kg) for Propachlor,
Acetochlor, Alachlor and Metolachlor

Chemical 96-hr LD50* Category ID # Classification

Propachlor 1800 NA

Alachlor Not Required

Acetochlor 2.2 Moderately toxic 42713101 Core

8.0 Moderately toxic 41565136 Core

5.3 Moderately toxic 41565135 Core

3.82 Moderately toxic 42713103 Core

Metolachlor 4.9 Moderately toxic 43487103 Core

1.6 Moderately toxic 43487102 Core

* Technical grade material
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11. Environmental Risk Assessment

a. Introduction

Risk Quotients (RQs) are used to evaluate the potential risk to nontarget organisms from the
use of alachlor products.  RQs are calculated by dividing an appropriate exposure estimate, (such as
the estimated environmental concentration; EEC) by an appropriate toxicity test effect level. Typical
acute effect levels are: EC25 for terrestrial plants, EC50 for aquatic plants and invertebrates, LC50 for
fish and birds, and LD50 for birds and mammals. Typical chronic effect levels are:  No Observed Effect
Level (NOEL) for avian and mammal reproduction studies, and either the NOEL, or the Maximum
Allowable Toxicant Concentration (MATC), (which is the geometric mean of the NOEL and the Low
Observed Effect Level (LOEL), for chronic aquatic studies.  The NOEL and LOEL are sometimes
referred to as No Observed Effect Concentration (NOEC) or the Lowest Observed Effect
Concentration (LOEC).

RQs are then compared to established levels of concern (LOC) for determination of potential
ecorisk and the consideration of regulatory action.  There are two general categories of LOCs:  acute
and chronic. The levels of concern are criteria used to indicate potential risk to nontarget organisms.
The criteria indicate that a chemical, when used as directed, has the potential to cause undesirable
effects on nontarget organisms.

When the risk quotient exceeds the LOC for a particular category of organism, there is
presumed to be risk to that particular category.  Risk presumptions for particular categories of
organisms are presented in Table 72 along with the corresponding LOC’s.

Table 72:  Levels of Concern and Associated Risk Presumptions:   

Criterion Presumption when Criterion Met

Mammals and Birds

Acute RQ$0.5 High acute risk.

Acute RQ$0.2 Risk that may be mitigated through restricted use.

Acute RQ$0.1 Endangered species may be affected acutely.

Chronic RQ$1 Chronic risk, endangered species may be affected
chronically.

Fish and Aquatic Invertebrates  

Acute RQ$0.5 High acute risk

Acute RQ$0.1 Risk that may be mitigated through restricted use.

Acute RQ$0.05 Endangered species may be affected acutely.

Chronic RQ$1 Chronic risk, endangered species may be affected
chronically.

Plants
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RQ$1 High risk.

RQ$1 Endangered plants may be affected.

b. Risk to Nontarget Terrestrial Animals

Although available information does not indicate acute risk concerns for birds or mammals,
an LC50 measurement for a small mammal would be required for a conclusive finding.

Birds

Alachlor emulsifiable concentrate at a maximum rate of 6 lbs a.i./A, would produce a
maximum expected concentration of approximately 1440 ppm on range grasses.  (Note that the
maximum single application rate is now 4 lb a.i./A.)  Alachlor is practically nontoxic to birds on a
dietary basis:  in the acute tests with two avian species, little or no mortality was observed at the
highest measured concentration (5620 ppm).   Therefore, no exceedances of Agency levels of concern
for acute dietary risk  are expected. 

The avian acute oral data (LD50 = 1499 mg/kg) can be used to evaluate avian exposure to
granules.  The potential hazard to birds from exposure to granules should be slight.  Granules are
deposited typically in bands 6 inches wide, with 32 inches between band centers.  This implies that
the pesticide is applied to an area of 8,163 square feet in every acre.  At the maximum label rate (for
granular uses) of 4.0 lb ai per acre, there will be 222 mg ai/sq.ft. for the area within bands.  If 85%
of the granules are incorporated (Erbach and Tollefson, 1983) the potential surface residue is
33 mg/sq.ft.  This value does not indicate an acute toxicity concern for non-endangered species
(LOC=0.5).  Exposures exceeding 150 mg/sq ft would exceed the endangered species LOC of a tenth
of the LD50.  Without incorporation, exposure could approach this level of concern.  However, the
registrant has indicated that Lasso ®II is applied in 10 and 14-inch bands, reducing the level of
exposure and attenuating the concern.

Assessment of chronic effects to terrestrial vertebrates is based on results of reproduction
studies.  Properties and use conditions of alachlor indicate a need for such studies.  To date the
Agency has not received or reviewed data on possible reproductive or growth effects to birds from
exposure to alachlor.  There is some certainty that the nesting and breeding seasons of many bird
species will coincide with the usual preemergent application periods for alachlor.  The persistence of
the compound indicates that it will be available for a relatively long period of time on the application
site, with an aerobic soil half life of 2-3 weeks and longer half lives for abiotic processes (photolysis,
hydrolysis).
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Mammals

Available information for mammals is inconclusive regarding concerns for acute risk.  LD50

values for laboratory rats indicate slight acute toxicity.  An LC50 measurement would be required to
calculate a risk quotient for non-target mammals.  It is common for mammals to be somewhat less
sensitive than birds, and risk quotients calculated above for birds do not indicate a concern for acute
effects.

Regarding the possibility of chronic effects on mammals, three-generation rat studies
produced a parental/offspring systemic toxicity NOEL of 10 mg/kg/day and an LOEC of 30
mg/kg/day. (MRID No. 00075062)  Renal toxicity was observed in F2 males.   There were no effects
on reproductive parameters.  The rat developmental toxicity study showed maternal and
developmental effects at dose levels of 400 mg/kg/day and a NOEC of 150 mg/kg/day.  (MRID No.
00043645)  Based on the computations for mg ai/sq ft for a granular application, the LOEC for a 1
kg mammal could be contained within a square foot of surface area.  Higher exposure is expected for
surface application with no incorporation.  Ingestion of this amount of active ingredient for the
extended periods represented in these studies would, however, seem unlikely as the herbicide would
dissipate downward or laterally once irrigation or rainfall events occurred.  In the absence of rainfall,
irrigation is recommended within five days of planting to move the chemical to the root zone. 

c. Risk to Nontarget Aquatic Animals

Freshwater Animals 

The following features of alachlor use are relevant to the determination of aquatic exposures:
(1) alachlor is a pre-emergent herbicide and is usually applied only once a year, (2) there are some
postemergence uses that allow two applications, and (3) in the absence of rainfall, irrigation is
recommended within five days of planting to move the chemical to the root zone.

Sufficient information is available to characterize the toxicity of alachlor to freshwater
animals.  Alachlor shows moderate acute toxicity to both coldwater fish and warmwater fish, based
on measurement with TGAI or formulated EC 45.  Alachlor TGAI and formulated products (42-
45%EC) are slightly to moderately toxic to freshwater aquatic invertebrates on an acute basis.

Alachlor is highly toxic to freshwater fish and invertebrates chronically.  The LOEC values
for growth and reproductive effects are below 400 ppb.  NOEC's are below 190 ppb.

Alachlor is not expected to cause freshwater fish or invertebrates to be at acute risk.   Results
of screening level modeling do not exclude the possibility of chronic effect threshold exceedance for
fish and invertebrates through spray drift or runoff in areas close to application sites, particularly for
smaller bodies of water with little inflow or outflow.  Based on monitoring results, chronic thresholds
in areas farther down the watershed from these smaller tributaries or ponds are not expected to
exceed acute or chronic levels of concern for fish or invertebrates. 
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Estuarine and Marine Animals 

Sufficient data are available to characterize alachlor as being only moderately toxic to
saltwater fish (sheepshead minnow), saltwater mysid  and shellfish (Eastern oyster). 

Bioaccumulation

Alachlor is not expected to bioaccumulate significantly in fish, based on high solubility (240
ppm), and relatively low octanol/water partition coefficient (434).  

d. Risk to Nontarget Plants

Toxicity data for plants, though incomplete, are sufficient to characterize alachlor as highly
toxic for both terrestrial and aquatic plants.  Alachlor poses substantial risks to aquatic and terrestrial
plants near use sites.  Terrestrial plants may be exposed to alachlor via drift and runoff from areas of
application, or via irrigation with contaminated ground water.  Aquatic plants may be exposed via
runoff or drift, or by discharge of contaminated ground water into surface water.  

Aquatic Plants 

Alachlor has an aquatic plant EC50 of 1.64 Fg/L and NOEC of 0.35 µg/L, based on a green
alga study.  The risk quotients (based on screening models) using this EC50 range from 21 to 124,
values that substantially exceed the level of concern (LOC=1).  Based on monitoring results average
detection levels often exceed levels of concern for aquatic plants.

Measurements of alachlor in surface and ground water were previously described in this
document.   The EC50 of 1.64 µg/L for aquatic plants approximately equals the alachlor MCL (2
µg/L); therefore the frequency of acute exposures exceeding the LOC for plants (LOC=1)
approximately equals the frequency of exceeding the MCL.  

Aquatic plants may be adversely affected by alachlor in ground water, in places where ground
water discharges into surface water.  Regarding ground water, the measured concentration of alachlor
was higher than the MCL in 21% of wells (99 of 467 wells) that had detectable alachlor, as recorded
in the Pesticides in Ground Water Database.

Terrestrial Plants 

For terrestrial plants, the RQ is the ratio of the EEC to the EC25, and RQ values 1 or larger
indicate high risk.  Based on calculations that follow, RQ values are equal to 5 or larger, which is
indicative of high risk.  

Typically alachlor is applied by ground equipment at rates of 4 lbs a.i./A.  With 5% runoff the
EEC is 0.2 lbs a.i./A.  The EC25 for seedling emergence was 0.04 lbs a.i./A, based on a study that was
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found to be supplemental.  The corresponding RQ is 5 (0.2/0.04).  Alachlor is persistent, so additional
applications would be additive, to some extent. 

Semi-Aquatic Plants

Semi-aquatic plant species live for some part of a year in wet soil near freshwater wetlands
or estuarine marshes.  For these plants, the most appropriate toxicity measurements are those for
terrestrial plants.  Exposure scenarios are similar to those described previously for aquatic organisms.

Risk to semi-aquatic plants exceeds levels of concern.  Risk is assessed using two different
risk quotients, representing exposure by drift and runoff.  Both are compared to an LOC of 1.   

• A risk quotient based on exposure to aerial drift of alachlor is as follows:  Alachlor
is applied aerially at 4 lbs a.i./A, and drifts to a plot with area equal to that of the
application plot.  A loading of 0.2 lbs a.i./A (=5% drift) is calculated as for aquatic
organisms.  The most applicable toxicity data is that for vegetative vigor of terrestrial
plants, with EC25 measurements as low as 0.044 lbs a.i./A.  The value of the risk
quotient is 0.2 / 0.044 = 5.

• A risk quotient based on exposure to runoff of water contaminated with alachlor is
calculated as follows:  If the pesticide is applied aerially at 4 lbs a.i./A to a 10-acre
application plot and is transported to a 1-acre plot, a loading of 1.2 lbs a.i./A is
calculated.  The most applicable toxicity data is that for germination and growth of
terrestrial plants, with EC25 measurements as low as 0.0067 lbs a.i./A.  The value of
the risk quotient is 1.2 / 0.0067 = 179.

e. Aquatic LOC Exceedances

For freshwater animals (fish or invertebrates) exposure estimates based on Tier I modeling
(GENEEC) exceed LOCs (levels of concern) only for chronic effects, and only at application rates
of 4 lb ai/A (invertebrates) without incorporation.  For estuarine/marine organisms (fish, shrimp and
shellfish), exposure estimates based on Tier 1 modeling (GENEEC) do not exceed concern levels for
acute effects.  (See Table 73)

Table 73:  Alachlor Screening Level Aquatic EECs Generated by GENEEC, with LOC
Exceedances.

Application
Rate/Method/Incorporation

EEC Estimates Over Time (ppb) Species with LOC exceedance,
(risk quotient)

Peak 4 Days 21 Days 56 Days

1.0lb Granular/Ground/none 33 32.7 30.7 27.4 Aquatic Plant (21) 

2.0lb Granular/Ground/none 66.3 65.5 61.5 58.9 Aquatic plant (41)



Table 73:  Alachlor Screening Level Aquatic EECs Generated by GENEEC, with LOC
Exceedances.

Application
Rate/Method/Incorporation

EEC Estimates Over Time (ppb) Species with LOC exceedance,
(risk quotient)

Peak 4 Days 21 Days 56 Days
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4.0lb Granular/Ground/none 133 131 123 110 Daphnid Chronic NOEC (1)
Aquatic Plant (83)

1.25lb ai/groundspray/none 39 38 36 32 Aquatic Plant (24)

2.5lb ai/groundspray/none 78 77 72 65 Aquatic Plant (49)

3.0 lb ai/groundspray/none 94 93 87 78 Daphnid Chronic (1) 
Aquatic Plant (57)

4.0lb ai/groundspray/none 125 124 116 104 Daphnid Chronic NOEC (1)
Aquatic plant EC50 (76)

4.0 lb ai/groundspray/2.0
inch incorporation

64 63 59 53 Aquatic plant (40)

2.0 lb ai/A twice
groundspray/no incorp./30
day interval

92 91 85 76 Daphnid Chronic NOEC (1)
Aquatic Plant (57)

Alachlor concentration levels observed in monitoring studies do not indicate a risk for acute
or chronic effects on aquatic animals.  Thus, while a chronic risk cannot be dismissed for small,
shallow, relatively static bodies of water (such as farm ponds or small freshwater marshes) from
unincorporated applications of alachlor at 4 lbs ai/A (invertebrates), the information available suggests
that impacts are not expected in larger water bodies such as rivers or large lakes.  (See Tables 74, 75,
and 76)

Table 74:  USGS Mississippi River Basin Survey, 1991-19921

Location Sampled 
(24 Samples per location)

Alachlor Concentration (µg/L)
LOC Exceedance-Organisms
AffectedPeak Arithmeti

c average
Annual
TWMC

White River, Hazelton, In. 3.2 0.3 0.22 Aquatic Plants-(Peak only;
based on EC50 (=1.64 ug/L)

Ohio River, Grain Chain, Il. 0.40 0.08 0.07 No



Table 74:  USGS Mississippi River Basin Survey, 1991-19921

Location Sampled 
(24 Samples per location)

Alachlor Concentration (µg/L)
LOC Exceedance-Organisms
AffectedPeak Arithmeti

c average
Annual
TWMC
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Miss. River, near Clinton, IA. 0.85 0.16 0.10 No

Illinois River, Valley City, Il 3.00 0.40 0.22 Aquatic Plants-(Peak only,
based on EC50)

Platte River, Louisville, NE 3.60 0.43 0.22 Aquatic Plants-(Peak only,
based on EC50)

Missouri River, Hermann,
Mo.

0.92 0.19 0.12 No

Miss. River, near Thebes, Il. 0.86 0.27 0.23 No

Miss. River, Baton Rouge,
LA.

0.46 0.12 0.09 No

1Based on bi-weekly samples May to August and weekly samples Sept. to Dec. 1 (Coupe et. al. 1995).

Table 75:  Illinois Surface Water Survey, 1986-19881 

Site Type
Alachlor Concentration as a Range

(over sites and years) (ug/L) LOC Exceedance
Organism Effected

Range of Peak
values

Range of
annual TWMC

Illinois Rivers (21 Sites-18 Rivers) 0.02- 8.5 0.02-0.65 Aquatic Plants based on
EC50

Illinois Creeks (9 Creeks) 0.02-18.0 0.02-2.0
1  Based on samples from 30 sites representing different streams and rivers, 4-7 samples per yr at each site
(Moyer and Cross, 1990).

Table 76:  Summary of Chesapeake Bay Fall Line Toxics Monitoring Program for Alachlor
Detections in Major Streams.

Location Range detected
µg/L

Mean
µg/L

LOC Exceedances
by Mean

Susquehanna River <2.05-23.1 4.4 Aquatic Plants, 
based on EC50



Table 76:  Summary of Chesapeake Bay Fall Line Toxics Monitoring Program for Alachlor
Detections in Major Streams.
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Potomac River 2.5-20.9 4.1

James River 7.5-20.2 2.9

f. Environmental Risk Summary

An evaluation of the risk to nontarget organisms from the use of alachlor products, combining
toxicity data with potential exposure, indicates that:
C Alachlor poses a potential risk to terrestrial animals on a chronic basis.  Additional

information must be submitted by the registrant to rule out risk.
C The granular formulations and high use rate pose the greatest risk to nontarget organisms.
C Alachlor levels observed in surface water monitoring studies could result in extensive adverse

effects on aquatic plants.
C Aquatic animals are not at acute risk as a result of exposure to alachlor, but chronic effects

may be observed under certain circumstances.

IV. RISK MANAGEMENT AND REREGISTRATION DECISION

a. Determination of Eligibility

Section 4(g)(2)(A) of FIFRA calls for the Agency to determine, after submission of relevant
data concerning an active ingredient, whether products containing the active ingredients are eligible
for reregistration.  The Agency has previously identified and required the submission of the generic
(i.e. active ingredient specific) data required to support reregistration of products containing alachlor
as an active ingredient.  The Agency has completed its review of these generic data, and has
determined that the data are sufficient to support reregistration of all products containing alachlor.
Appendix B identifies the generic data requirements that the Agency reviewed as part of its
determination of reregistration eligibility of alachlor, and lists the submitted studies that the Agency
found acceptable.

The data identified in Appendix B were sufficient to allow the Agency to assess the registered
uses of alachlor and to determine that alachlor can be used without resulting in unreasonable adverse
effects to humans and the environment.  The Agency therefore finds that all products containing
alachlor as an active ingredient are eligible for reregistration.  The reregistration of particular products
is addressed in Section V of this document. 

The Agency made its reregistration eligibility determination based upon the target database
required for reregistration, the current guidelines for conducting acceptable studies to generate such
data, published scientific literature, etc. and the data identified in Appendix B.  Although the Agency
has found that all uses of alachlor are eligible for reregistration, it should be understood that the
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Agency may take appropriate regulatory action, and/or require the submission of additional data to
support the registration of products containing alachlor, if new information comes to the Agency's
attention or if the data requirements for registration (or the guidelines for generating such data)
change.

b. Determination of Eligibility Decision 

1. Eligibility Decision

Based on the reviews of the generic data for the active ingredient alachlor, the Agency has
sufficient information on the health effects of alachlor and on its potential for causing adverse effects
in fish and wildlife and the environment.  The Agency has determined that alachlor products, labeled
and used as specified in this Reregistration Eligibility Decision Document (RED), will not pose
unreasonable risks or adverse effects to humans or the environment.  If the terms and conditions of
registration for products containing the active ingredient alachlor are amended as specified in this
RED, then the Agency concludes that products containing alachlor are eligible for reregistration.

2. Eligible and Ineligible Uses 

The Agency has determined that all uses of alachlor are eligible for reregistration.

c. Regulatory Position

To lessen the risks posed by alachlor, EPA is requiring the following mitigation measures for
alachlor-containing products.

To protect non-target species:

- Require labeling as specified in Section V.

To control surface water contamination:

- Require labeling as specified in Section V.
- Require labeling to implement spray drift best management practices

To control ground water contamination:

- Require labeling as specified in Section V.
- Classify alachlor as a Restricted Use Pesticide (RUP) for ground water concerns
- Add labeling language requiring a 50 ft setback of mixing and loading activities from wells,
rivers, or lakes unless such activity is protected by an impervious pad.
- After promulgation of the Ground Water and Pesticides Management Plan Rule, require use
in accordance with an approved State or Tribal Management Plan   
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To protect workers:

- For liquid (emulsifiable concentrate) formulations for workers supporting groundboom
application require that mixers, loaders, and persons cleaning equipment must wear long-
sleeved shirt, long pants, chemical-resistant gloves, chemical-resistant footwear, and
chemical-resistant apron.
- For dry flowable formulations for workers supporting groundboom application require that
mixers, loaders, and persons cleaning equipment must wear long-sleeved shirt, long pants,
chemical-resistant gloves, chemical-resistant footwear, and chemical-resistant apron.
- For liquid (emulsifiable concentrate) formulations for workers supporting aerial application
require that mixers and loaders must wear long-sleeved shirt, long pants, and chemical
resistant gloves, and the use of a closed transfer system. 
- For dry flowable formulations for workers supporting aerial application require that mixers
and loaders must wear long-sleeved shirt, long pants, and chemical resistant gloves, and the
use of a closed transfer system. 
-For mixers and loaders who impregnate dry bulk fertilizer require long-sleeved shirt, long
pants, and chemical-resistant gloves, and the use of a closed transfer system. 

To control the amount of alachlor present in rotated crops:

-  Until the rotational crop data are received and reviewed, rotation to crops not specified on
this label is prohibited.

1. Food Quality Protection Act Findings

The following is a summary of the Agency’s regulatory position and rationale for managing
the risks associated with uses of alachlor.

a. Determination of Safety for U.S. Population

EPA has determined that the established tolerances for alachlor, with amendments and
changes as specified in this document, meet the safety standards under the FQPA amendments to
section 408(b)(2)(D) of the FFDCA, and that there is a reasonable certainty of no harm for the
general population.  In reaching this determination, EPA has considered the available information on
the aggregate exposures (both chronic and carcinogenic) from food and drinking water. 

The Agency has concluded that there are no alachlor products registered for home use, or use
in or around schools, parks or other public areas.  For this reason a residential assessment was not
conducted and there is no residential assessment to aggregate with the total dietary assessment .

As previously discussed, available data do not indicate any evidence of significant toxicity
from a one day or single event exposure by the oral route; therefore, an acute dietary assessment was
not conducted.
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The Agency assessed the chronic (non-cancer) dietary risk using the chronic RfD of 0.01
mg/kg/day based a NOEL of 1 mg/kg/day from a one year chronic dog study (with an uncertainty
factor of 100 to account for interspecies extrapolation and intraspecies variability).  The Agency's
aggregate chronic risk assessment was performed considering exposures from food and water.
Values ranged from less than 1% to 4% of the RfD.  The Agency concluded that the chronic dietary
risk from food containing residues of alachlor and from consumption of water containing residues of
alachlor and alachlor ESA is not of concern. 

Using the MOE approach, the Agency calculated carcinogenic dietary risk using two
endpoints of concern: the NOEL of 14 mg/kg/day for stomach tumors and 0.5 mg/kg/day for nasal
tumors.  The Agency's estimated MOEs for aggregate dietary carcinogenic risk considering exposures
from food and water.  The MOEs  ranged from 29,000 to 1,400,000 indicating that the dietary cancer
risk from the recommended uses of alachlor is not expected to be of concern. 

Using the Q1
* approach, the Agency calculated carcinogenic dietary risk using the Q1

* of 0.08
(mg/kg/day)-1. The Agency's estimated risks for aggregate dietary carcinogenic risk considering
exposures from food and water.  The risks ranged from 7.8 x 10-7 to 1.4 x 10-6 which is generally
within the risk range considered to be negligible.

With regard to water monitoring data, sufficient analytical information on detections of all
alachlor degradates were not available.  The available information indicates that alachlor ESA is
detected more often and in larger concentrations than alachlor, and that degradates of alachlor are
probably more mobile and more persistent than alachlor per se.  Toxicity information is available only
for alachlor ESA.  Due to the lack of available information on detections in ground and surface water
of all degradates of alachlor  (of which alachlor ESA is only one degradate) and on the toxicity of
these degradates, the Agency is concerned about the exposure to drinking water containing alachlor
and all alachlor degradates.

Alachlor, acetochlor, metolachlor, butachlor, and propachlor are structurally similar and
therefore may share a common mechanism of toxicity.  For the purpose of implementation of FQPA,
common mechanism of toxicity is defined as pertaining to two or more pesticides that produce an
adverse effect(s) to human health by the same, or essentially the same, sequence of major biochemical
events.  On August 6, 1998, the Notice of Availability for the “Guidance for Identifying Pesticide
Chemicals that have a Common Mechanism of Toxicity for Use in Assessing the Cumulative Toxic
Effects of Pesticides“ was published in the Federal Register.  (Federal Register, Volume 63, No. 151).
The Agency is proposing to use the following process for identifying those pesticides that share a
common mechanism of toxicity:  (1) identify pesticides that are likely to have a common mechanism
of toxicity using available information on structural similarity, mechanism of pesticidal action, and
common toxic effect, (2) identify the mechanism of toxicity of each pesticide, and (3) categorize
pesticides according to mechanism of toxicity. 

At this time the Agency has not yet made a final decision concerning a possible common
mechanism of  toxicity for alachlor, acetochlor, metolachlor, butachlor, and propachlor to
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scientifically apply that information to the tolerance decision.  Therefore, for the purposes of this
decision document, the tolerance decision will be reached based upon the best available and useful
information for alachlor only.  Thus, the alachlor risk assessment has been performed assuming that
no common mechanism of toxicity exists. 

However, the process for determining whether a common mechanism of toxicity exists has
begun, but is not yet completed.  Thus, the decisions made in this RED will be reexamined after the
Agency (1) finalizes the process for determining whether a common mechanism of toxicity exists for
these chemicals, (2) determines those chemicals with which alachlor does share a common mechanism
of toxicity (cluster), (3) determines the potency equivalencies for each chemical of the cluster, (4)
adds the potency equivalencies to determine the cumulative magnitude of the effect, and (5) after
reviewing the use information/patterns, determines for which of the exposures/scenarios for which
of the chemicals that cumulative exposure exists.   Once the methodologies and procedures for
integrating information concerning common mechanism of toxicity into risk assessments are
developed,  the Agency can determine the appropriateness of a cumulative assessment.

b. Determination of Safety for Infants and Children

EPA has determined that the established tolerances for alachlor, with amendments and
changes as specified in this document, meet the safety standards under the FQPA amendments to
section 408(b)(2)(C) of the FFDCA, and that there is a reasonable certainty of no harm for infants
and children.  The safety determination for infants and children considers the factors noted above for
the general population, but also takes into account the possibility of increased dietary exposure due
to the specific consumption patterns of infants and children, as well as the possibility of increased
susceptibility to the toxic effects of alachlor residues in this population subgroup.

In determining whether or not infants and children are particularly susceptible to toxic effects
from alachlor residues, EPA considered the completeness of the database for developmental and
reproductive effects, as well as other available information such as the nature of the effects observed.
There is no evidence of increased susceptibility of rats or rabbits to in utero and/or postnatal
exposure.  There are no data gaps for the assessment of the effects of alachlor following in utero
and/or postnatal exposure.

Based on the current data requirements, alachlor has a complete database for developmental
and reproductive toxicity.  Reliable studies cited earlier in this document indicate no special sensitivity
of young organisms to alachlor.  Therefore, the Agency has concluded that the 10X FQPA safety
factor for the protection of  infants and children can be removed.

EPA estimates that the residues of alachlor in the diets of children (1 - 6 years) represent less
than 1% of the chronic RfD and residues in drinking water, including residues of alachlor ESA,
represent approximately 3% of the chronic RfD. The aggregate chronic dietary exposure for infants
and children utilizes approximately 4% of the chronic RfD.  Thus, the Agency concludes that
aggregate risks for infants and children resulting from alachlor uses are not of concern.
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In deciding to continue to make reregistration determinations during the early stages of FQPA
implementations, EPA recognizes that it will be necessary to make decisions relating to FQPA before
the implementation process is complete.  In making these early, case-by-case decisions, EPA does
not intend to set broad precedents for the application of FQPA to its regulatory determinations.
Rather, these early decisions will be made on a case-by-case basis and will not bind EPA as it
proceeds with further policy development and rulemaking that may be required.  

If EPA determines, as a result of this later implementation process, that any of the
determinations described in this RED are no longer appropriate, the Agency will consider itself free
to pursue whatever action may be appropriate, including but not limited to, reconsideration of any
portion of this RED.

c. Endocrine Disrupter Effects

EPA is required to develop a screening program to determine whether certain substances
(including all pesticides and inerts) "may have an effect in humans that is similar to an effect produced
by a naturally occurring estrogen, or such other endocrine effect..." The Agency is currently working
with interested stakeholders, including other government agencies, public interest groups, industry
and research scientists in developing a screening and testing program and a priority setting scheme
to implement this program.  Congress has allowed 3 years  from the passage of FQPA (August 3,
1999) to implement this program.  At that time, EPA may require further testing of this active
ingredient and end use products for endocrine disrupter effects.

2. Tolerance Reassessment

The tolerances listed in 40 CFR §180.249 are for the combined residues of alachlor and its
metabolites (calculated as alachlor).

The Agency has determined that all alachlor metabolites which can be converted to 2,6-
diethylaniline (DEA) and 2-ethyl-6-(1-hydroxyethyl)aniline (1-HEEA) upon basic hydrolysis are to
be regulated and will be included in the tolerance expression.  Therefore, the tolerance expression in
40 CFR §180.249 should be modified as follows:  "Tolerances are established for the combined
residues of the herbicide alachlor (2-chloro-2',6'-diethyl-N-(methoxymethyl) acetanilide) and its
metabolites which can be converted to 2,6-diethylaniline or 2-ethyl-6-(1-hydroxyethyl)aniline upon
basic hydrolysis, (calculated as alachlor), in or on the following raw agricultural commodities: ...".

Thus, for some commodities tolerance increases will be necessary.  The more recent residue
chemistry data reflect analysis for two classes of alachlor metabolites (DEA and HEEA); whereas
some of the older data used to establish the existing tolerances reflect analysis for DEA metabolites
only.

Sufficient data are available to ascertain the adequacy of the established tolerances listed in
40 CFR §180.249 for beans, dry; beans, lima(green); corn, sweet (K + CWHR); corn, grain; sorghum
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grain and fodder; eggs; milk; and fat, meat, and meat byproducts of cattle, goats, hogs, horses,
poultry, and sheep.  See Table 77 for modifications in commodity definitions.

Tolerances for the following  commodities have been reassessed based on the available data:
corn, field, forage, and stover; corn, pop, grain, and stover (translated from field corn grain); sweet
corn, forage and stover; peanuts; and soybeans. 

Field rotational crop studies are still required for a root crop and a leafy vegetable; rotational
crop tolerances are needed.  Monsanto plans to support cereal grains (except rice), and non-grass
animal feeds as rotational crops. 

Table 77:  Tolerance Reassessment Summary.

Commodity
Current Tolerance

(ppm)

Tolerance
Reassessment

(ppm)
Correct Commodity
Definition/Comment

Beans, dry 0.1 0.1

Beans, forage 0.2 5.0 Cowpeas, forage

Beans, hay 0.2 5.0 Cowpeas, hay

Beans, lima (green) 0.1 0.1 Beans, succulent lima

Cattle, fat 0.02 0.02

Cattle, mbyp 0.02 0.02

Cattle, meat 0.02 0.02

Corn, fodder 0.2 2.0 Corn, field, stover

2.0 Corn, pop, stover

2.0 Corn, sweet, stover

Corn, forage 0.2 2.0 Corn, field, forage

2.0 Corn, sweet, forage

Corn, fresh (inc. sweet
K+CWHR)

0.05 0.05
Corn, sweet (K+CWHR)

Corn, grain 0.2 0.2 Corn, field, grain

0.2 Corn, field, pop

Eggs 0.02 0.02

Goats, fat 0.02 0.02

Goats, mbyp 0.02 0.02

Goats, meat 0.02 0.02

Hogs, fat 0.02 0.02

Hogs, mbyp 0.02 0.02



Table 77:  Tolerance Reassessment Summary.

Commodity
Current Tolerance

(ppm)

Tolerance
Reassessment

(ppm)
Correct Commodity
Definition/Comment
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Hogs, meat 0.02 0.02

Horses, fat 0.02 0.02

Horses, mbyp 0.02 0.02

Horses, meat 0.02 0.02

Milk 0.02 0.02

Peanuts 0.05 0.5

Peanuts, forage 3.0 Revoke Feeding restrictions
exist; not considered a
major livestock feed.

Peanuts, hay 3.0 Revoke Feeding restrictions
exist.

Peanuts, hulls 1.5 Revoke Based on Table II,
peanut hulls are not
considered to be a major
livestock feed.           

Poultry, fat 0.02 0.02

Poultry, mbyp 0.02 0.02

Poultry, meat 0.02 0.02

Sheep, fat 0.02 0.02

Sheep, mbyp 0.02 0.02

Sheep, meat 0.02 0.02

Sorghum, fodder 1.0 1.0 Sorghum, grain, stover

Sorghum, forage 2.0 2.0 Sorghum, grain, forage

Sorghum, grain (milo) 0.1 0.1 Sorghum, grain, grain

Soybeans 0.2 1

Soybeans, forage 0.75 Revoke All alachlor products
with uses on soybeans
have feeding restrictions
or are in the process of
being canceled.



Table 77:  Tolerance Reassessment Summary.

Commodity
Current Tolerance

(ppm)

Tolerance
Reassessment

(ppm)
Correct Commodity
Definition/Comment
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Soybeans, hay 0.2 Revoke All alachlor products
with uses on soybeans
have feeding restrictions
or are in the process of
being canceled.

 

Codex Harmonization

No maximum residue limits (MRLs) for alachlor have been established by CODEX for any
agricultural commodity.  Therefore, no questions of compatibility exist with respect to U.S.
tolerances.
 

3. Ecological Risk Mitigation

For terrestrial animals there are concerns for acute effects.  There is not an avian reproduction
study for alachlor, but avian reproduction studies for other acetanilides (metolachlor, acetochlor)
suggest high toxicity on a chronic basis.  Based on this, and on consideration of the scope and
seasonal pattern of use (including application at times when birds will be breeding) there is a concern
that alachlor may adversely affect avian reproduction.  The information available on persistence of
alachlor is consistent with a chronic concern since alachlor is moderately persistent in soil.  The major
dissipation route in soil is microbially mediated, with half lives of 2-3 weeks under aerobic conditions.
Avian reproduction studies are required.

Large scale use of a herbicide ordinarily poses concern for terrestrial plants at least in the
vicinity of application sites.  There are no special concerns for effects of alachlor on terrestrial plants,
relative to other herbicides with extensive use. The evaluation of risk to terrestrial plants indicates
high risk from exposure to alachlor drift and runoff.  There is no information on toxicity of alachlor
degradates to terrestrial plants.

Alachlor levels observed in surface water monitoring studies could result in extensive effects
on aquatic plants.  Such effects could in turn cause population level effects on aquatic animals
(including fish and amphibians) via habitat modification or decreased food supply.  Information is not
available on the effects of degradates on aquatic plants.

For aquatic animals, risk quotients based on screening-level exposure estimates do exceed
levels of concern for chronic effects.   However, the monitoring information available does not
suggest widespread effects by direct acute or chronic toxicity.  The available information does not
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suggest high toxicity of alachlor degradates to aquatic animals.  For estuarine/marine species, risk
quotients, based on screening-level exposure estimates, do not exceed level of concerns for acute
effects for saltwater fish, saltwater mysid or shellfish.

Based on the aquatic plant data, the Agency is confident that adverse effects on aquatic
ecosystems, including potential for population level effects on aquatic animals, will occur.

Alachlor is expected to have some adverse effects on terrestrial plants, at least close to
application sites.  The greatest concern at present is for impacts on aquatic ecosystems, resulting from
effects on aquatic plants, and perhaps occasionally from direct effects on aquatic animals.  

Substantial reduction in the risk to aquatic species and ecosystems can only be obtained by
a widespread reduction in use.  The registrant has voluntarily reduced the maximum single application
rate of alachlor from 6 to 4 lb ai/acre.  New labels with the 4 lb ai/acre rate were approved by the
Agency on June 30, 1998.

4. Surface Water Protection Measures 

Alachlor levels observed in monitoring studies are sufficient to result in effects on aquatic
plants and indirectly on aquatic animals.  The available monitoring information indicate that drinking
water supply systems usually comply with the Safe Drinking Water Act.  Alachlor in the water
sources (i.e., annual averages) will rarely exceed the current MCL of 2 µg/L.  Particularly relevant
sources of monitoring information are recent (1992-1996), extensive data collected by the Acetochlor
Registration Partnership monitoring 175 surface water sites, and by the US Geological Survey in
reconnaissance surveys of Midwestern streams and reservoirs.  Such data may reflect reported
substantial decreases in alachlor use.  However, the concentration of alachlor ESA in surface water
poses a potential human health risk.  The concentration of alachlor ESA often greatly exceeds the
concentration of parent alachlor and often occurs at concentrations of several ppb even in early spring
before alachlor application.  

At this time the toxicity of alachlor ESA to certain aquatic species cannot be fully assessed.
Additional studies to characterize the potential ecological effects of alachlor ESA are required.  There
are concerns about the possible risk posed by exposure to other major degradates of alachlor such
as alachlor DM-oxanilic acid, alachlor oxanilic acid, and alachlor sulfinylacetic acid.

Since available monitoring data show that alachlor degradates are more frequently found than
the parent, validated analytical methods for these degradates (including alachlor ESA) are needed.
These methods must have minimum detection limits of equal to or less than 0.1 µg/L in water.  In
addition to the parent alachlor, it is required that the registrant supply standards of alachlor
degradates (alachlor ESA, alachlor DM-oxanilic acid, alachlor oxanilic acid, and alachlor
sulfinylacetic acid) to the EPA Pesticide Repository.
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Labeling as specified in Section V will reduce the potential for incidents of contamination of
surface water.  Surface water monitoring, which will include some of the alachlor degradates,
is being performed by the Acetochlor Registration Partnership (ARP), USGS National Water Quality
Assessment Program (NAWQA), and various State Programs.

5. Ground Water Protection Measures

Several recent studies have found alachlor degradates in groundwater samples, including
alachlor ESA and alachlor oxanilic acid.  These degradates are more persistent than parent alachlor
and appear to be widespread in groundwater.  Alachlor ESA has been detected almost 10 times more
frequently than alachlor, and is the most frequently reported pesticide related compound in ground
water monitoring studies for pesticides in the midcontinent area.  Alachlor ESA has been found up
to a maximum concentration of 8.6 µg/L in 45 to 70 percent of Midwestern groundwater wells
sampled in a study focused on near-surface aquifers in corn and soybean growing areas.  Another
study (Potter and Carpenter, 1995) sampled groundwater from a cornfield in Massachusetts. The last
application of alachlor was three years prior to the sampling.  Twenty alachlor degradation products
as well as atrazine, metolachlor, carbofuran and their various degradation products were detected.

The Agency has significant concerns about the impact alachlor and its degradates may have
on ground water quality.  Consideration of environmental chemistry and fate properties indicates that
alachlor and a number of alachlor degradates will leach to ground water.  An extensive body of
groundwater monitoring information has been reviewed which confirms that alachlor and alachlor
degradates do in fact contaminate groundwater.  

EPA will take additional measures for the protection of groundwater resources as follows:
C EPA will require labeling as specified in Section V to reduce the potential for incidents of

contamination of groundwater. 
C EPA will classify alachlor as a restricted use pesticide for groundwater concerns.
C EPA has included alachlor in its proposed Ground Water and Pesticides Management Plan

Rule as one of the chemicals that would require an approved State or Tribal Management
Plan to allow its use within the State or Tribe’s jurisdiction.

C EPA will continue to consider results of monitoring by others such as the USGS National
Water Quality Assessment program (NAWQA), and  the Acetochlor Registration
Partnership(ARP).  

Additionally, once the Agency’s Ground Water and Pesticides Management Plan Rule is final,
the Agency will utilize as appropriate,  sampling information that may be available as a result of State
and Tribal Plans.  If new information on the toxicity of the degradates or their cumulative or
aggregate effects come to the Agency’s attention, or if monitoring and sampling data demonstrate
increased risk , then EPA may reassess its position relative to ground water concerns.
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6. Restricted Use Classification

Currently all alachlor labels contain the following statement “RESTRICTED USE
PESTICIDE due to oncogenicity.  For retail sale to and use only by Certified Applicators or persons
under their direct supervision and only for those uses covered by the Certified Applicator’s
certification.”

 This restriction is no longer required.  However, the registrant, Monsanto, has voluntarily
offered to classify alachlor as a Restricted Use Pesticide due to groundwater concerns.  Thus, alachlor
remains a Restricted Use Pesticide.  See Section V Table 78 for labeling language.

7. Pesticides Management Plan (PMP) Candidate

In addition to classifying a pesticide for restricted use for or by a certfied applicator as
discussed above, FIFRA section 3(d)(1)(C)(ii) gives EPA authority to classify a pesticide subject to
such other restrictions, if EPA finds its use may cause unreasonable adverse effects on the
environment.  EPA is proposing to restrict the legal sale and use of several pesticides, one of which
is alachlor, by requiring Pesticide Management Plans (PMPs) as an “other restriction” through the
proposed Ground Water and Pesticides Management Plan Rule (formerly, State Management Plan
Rule) (Federal Register, Volume 61, No. 124, June 26, 1996).   

Once the Rule is finalized, the labels of these pesticides would be changed to require use in
accordance with an EPA-approved PMP.  All products subject to a PMP would bear the following
statement “For use only in accordance with an EPA-approved Pesticide Management Plan (PMP) for
groundwater protection.  Sale and use are prohibited in States and Indian Nations that do not have
an EPA-approved PMP.”   Once the Rule becomes effective, use of the chemicals subject to the rule
will not be allowed unless an approved Plan is in place.  

PMPs will provide States and Tribes with the flexibility to protect the groundwater in the
most appropriate way for local conditions.  To help States and Tribes achieve the ability to protect
their groundwater, EPA strongly encourages the alachlor  registrants to cooperate with States and
Tribes, particularly with monitoring and vulnerability assessments.  Registrants are also encouraged
to help with other requirements as outlined in the EPA “Guidance for Pesticides and Ground Water
State Management Plans” EPA 735-B-93-005a, December 1993.  Without this cooperation, State
and Tribal lead agencies must assume the major burden for Plan development to address potential
ground water concerns related to the continued use of alachlor. 

 The eligibility determination made at this time is based upon a presumption that registrations
will conform to all applicable requirements of the final regulation addressing this issue.
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8. Endangered Species Statement

Currently, the Agency is developing "The Endangered Species Protection Program" to identify
all pesticides whose use may cause adverse impacts on endangered and threatened species and to
implement mitigation measures that will eliminate the adverse impacts.  The program would require
use restrictions to protect endangered and threatened species at the county level.  Consultations with
the Fish and Wildlife Service may be necessary to assess risks to newly listed species or from
proposed new uses.  In the future, the Agency plans to publish a description of the Endangered
Species Program in the Federal Register and have available voluntary county-specific bulletins.
Because the Agency is taking this approach for protecting endangered and threatened species, it is
not imposing label modifications at this time through the RED.  Rather, any requirements for product
use modifications will occur in the future under the Endangered Species Protection Program.

9. Labeling Rationale

Occupational Labeling Rationale/Risk Mitigation

Alachlor is a restricted use pesticide; therefore, alachlor can be used only by certified
applicators and cannot be purchased or used by the general public.  The Agency has not identified any
alachlor products that are intended for home use, or uses in/around schools, parks, or other public
areas.  No registered use is likely to involve applications at residential sites.

Restricted Use Classification

Alachlor will be classified as a RUP due to groundwater concerns. 

The Worker Protection Standard (WPS)

The 1992 Worker Protection Standard for Agricultural Pesticides (WPS) established certain
worker-protection requirements (personal protective equipment, restricted-entry intervals, etc.) to
be specified on the label of all products that contain uses within the scope of the WPS. Uses within
the scope of the WPS include all commercial (non-homeowner) and research uses on farms, forests,
nurseries, and greenhouses to produce agricultural plants (including food, feed, and fiber plants, trees,
turf grass, flowers, shrubs, ornamentals, and seedlings). Uses within scope include not only uses on
plants, but also uses on the soil or planting medium the plants are (or will be) grown in.  At this time
all registered uses of alachlor are within the scope of the WPS.    

In general, WPS products had to bear WPS-complying labeling when sold or distributed after
April 21, 1994. The WPS labeling requirements pertaining to personal protective equipment (PPE),
restricted-entry intervals (REI), and notification are interim.  These requirements are to be reviewed
and revised, as appropriate, during reregistration and other Agency review processes.

Personal Protective Equipment for Handlers (Mixers, Loaders, Applicators, etc.) 
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For each end-use product, PPE requirements for pesticide handlers are set during
reregistration in one of two ways:  

1.  If EPA determines that no regulatory action must be taken as the result of the acute effects
or other adverse effects of an active ingredient, the PPE for pesticide handlers will be based
on the acute toxicity of the end-use product.  For occupational-use products, PPE must be
established using the process described in PR Notice 93-7 or more recent EPA guidelines.

2.  If EPA  determines that regulatory action on an active ingredient must be taken as the result
of very high acute toxicity or certain other adverse effects, such as allergic effects or systemic
effects (cancer, developmental toxicity, reproductive effects, etc.):    
# In the RED for that active ingredient, EPA may establish minimum or "baseline"

handler PPE requirements that pertain to all or most end-use products containing that
active ingredient. 

# These minimum PPE requirements must be compared with the PPE that would be
designated on the basis of the acute toxicity of the end-use product. 

# The more stringent choice for each type of PPE (i.e., bodywear, hand protection,
footwear, eyewear, etc.) must be placed on the label of the end-use product.

Personal protective equipment requirements usually are set by specifying one or more pre-
established PPE units -- sets of items that are almost always required together.  For example, if
chemical-resistant gloves are required, then long-sleeve shirts, long pants, socks, and shoes are
assumed and are also included in the required minimum attire.  If the requirement is for two layers
of body protection (coveralls over a long- or short-sleeve shirt and long or short pants), the minimum
must also include (for all handlers) chemical-resistant footwear and chemical-resistant headgear for
overhead exposures and (for mixers, loaders, and persons cleaning equipment) chemical-resistant
aprons.

Occupational-Use Products

EPA is establishing ai specific requirements for some occupational handlers for certain
formulations of alachlor.  The MOE's for short- and intermediate-term exposure were a concern for
some occupational mixers, loaders, applicators, and flaggers.  Since the NOELs  for estimating short-
and intermediate-term occupational risks are different, the resultant MOEs are also different.  EPA
is regulating on the intermediate-term endpoint, since (1) the risks resulting from intermediate-term
exposures are greater, and (2) the available information for pre-plant herbicide and fertilizer
applications indicate that a window of approximately 28 days is available once weather and field
conditions are right and equipment can enter the fields.  

For the granular formulations, (for mixer/loader/applicators) the estimated risks were greater
than 100 at baseline attire (i.e., long-sleeve shirt, long pants, shoes, and socks).  Therefore, no ai
specific requirements are being established for the granular formulations of alachlor.
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For the liquid (emulsifiable concentrate) formulations, the risks were greater than 100 at
baseline attire (i.e., long-sleeve shirt, long pants, shoes, and socks) for applicators using groundboom
equipment, and for flaggers. 

However, for mixers and loaders supporting groundboom application, the MOEs estimated
for intermediate term risk are acceptable (i.e., 250 at 4.0 pounds active ingredient per acre and 300
at 3.0 pounds active ingredient per acre) only with the addition of personal protective equipment.
Instead of requiring mixers and loaders to wear a coverall, over their long-sleeve shirts and long
pants, EPA will require the addition of a chemical-resistant apron and chemical-resistant footwear
(plus chemical-resistant gloves). Although EPA has no data to specifically assess the exposure
reduction to mixers and loaders afforded by a chemical-resistant apron, the Agency is persuaded that
the exposure reduction would be significant.  Available data indicate that the preponderance of non-
hand exposure to mixers and loaders is to the front torso.  Therefore, for mixers and loaders the use
of a chemical-resistant apron is probably approximately equivalent to double-layer body protection.
The chemical-resistant footwear will provide an additional, although not quantifiable, reduction in
exposure.    

For mixers and loaders supporting aerial application, the MOEs estimated for intermediate-
term risk are 93 at 4.0 pounds active ingredient per acre and 130 at 3.0 pounds active ingredient per
acre) only with the addition of personal protective equipment (i.e., double-layers of body protection
and chemical-resistant gloves).  Current labels require the use of a closed (mechanical transfer) system
for all mixer/loaders and/or applicators who treat 300 acres or more annually with pesticides
containing alachlor.  Thus, due to the existence of these systems, the Agency does not believe that
requiring closed (mechanical transfer) systems for mixer/loaders supporting aerial application and
chemigation will create an undue hardship.  Therefore, for liquid (EC) formulations for workers
supporting aerial applications, EPA will require the use of a closed (mechanical transfer) system.
Workers will be required to wear long pants, long-sleeved shirts, and chemical resistant gloves.

For the dry flowable formulations, the estimated risks from both the short- and intermediate-
term endpoint were greater than 100 at baseline attire (i.e., long-sleeve shirt, long pants, shoes, and
socks) for mixers and loaders supporting groundboom application, applicators using groundboom
equipment, and for flaggers.  EPA will require the addition of a chemical-resistant apron and
chemical-resistant footwear (plus chemical-resistant gloves).

However, for mixers and loaders supporting aerial application, the MOEs estimated for
intermediate-term risk endpoint are marginal (i.e., 61 at 4.0 pounds active ingredient per acre and 82
at 3.0 pounds active ingredient per acre) even with the addition of personal protective equipment (i.e.,
double-layers of body protection and chemical-resistant gloves).  To mitigate the risks Monsanto may
develop water soluble packaging (WSP) for the dry flowable formulations.   However, if the WSP
is not practicable, then this use will be voluntarily canceled by Monsanto.

For applicators using fixed- and rotary-wing aircraft to apply the liquid or dry flowable
formulations, the risks are acceptable (i.e., ranging from 500 to 1,600) when enclosed cockpits are
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assumed. Since the Pesticide Handlers Exposure Database does not contain sufficient data to estimate
exposure to applicators using aircraft with open cockpits, only exposure for aerial applicators using
engineering controls, (i.e., enclosed cockpits) was estimated. Since the MOEs are acceptable at
baseline attire for applicators using groundboom equipment and for flaggers, and the MOEs are high
for applicators using enclosed cockpits, the Agency does not have concerns for handlers who may
apply alachlor using aircraft with open cockpits.  Additionally, the Agency does not believe that open
cockpits are being used extensively.

For mixers and loaders who impregnate dry bulk fertilizer with alachlor, the estimated risks
are acceptable (ranging from110-220) for short-term exposures with the use of baseline attire plus
chemical-resistant gloves and a closed transfer system; however the risks are unacceptable (ranging
from 10-20) for intermediate-term exposures even with the use of baseline attire, chemical-resistant
gloves, and a closed transfer system. EPA notes that many assumptions were made in performing this
assessment and acknowledges that many of the assumptions were deliberately intended toward
performing an upper-end assessment.  For example, one high-end assumption is that the mixing tower
would run at full capacity for 8 hours a day and thus generate 960 tons of alachlor impregnated
fertilizer. EPA also notes that these estimates are based on using dermal unit exposure data from
PHED V1.1. for a closed mixing/loading system (i.e., mechanical transfer) from individual containers
into mix tanks typically used in agricultural field conditions. The amount of alachlor necessary to
impregnate the tons of fertilizer processed in a day probably involves transfer from huge containers
such as tanker trucks or railroad tank cars, rather than from individual containers. Therefore, using
unit exposure from the available PHED data is likely to result in an over-estimate. EPA currently does
not have data for bulk transfer/loading. Given these and other uncertainties, EPA has determined that
additional data are necessary to appropriately assess this use pattern.  Therefore, the Agency is calling
in data on dermal and inhalation exposure to handlers who are engaged in impregnating fertilizer with
alachlor. In the interim, EPA is requiring such handlers to wear long pants, long sleeved shirts, and
chemical-resistant gloves, and to use closed (e.g., mechanical transfer) systems.  This exposure
scenario will be reevaluated upon receipt of the requested data.

For handlers who apply dry bulk fertilizer impregnated with alachlor, the estimated risks were
acceptable (ranging from 98 to 1300) at baseline attire using open cabs.  Therefore, no ai specific
requirements are being established for the application of dry bulk fertilizer impregnated with alachlor.
  
Post-Application/Entry Restrictions

Occupational-Use Products (WPS Uses)

Restricted-Entry Interval: Under the Worker Protection Standard (WPS), interim
restricted-entry intervals (REI's) for all uses within the scope of the WPS are based on the acute
toxicity of the active ingredient. The toxicity categories of the active ingredient for acute dermal
toxicity, eye irritation potential, and skin irritation potential are used to determine the interim WPS
REI. If one or more of the three acute toxicity effects are in toxicity category I, the interim WPS REI
is established at 48 hours. If none of the acute toxicity effects are in category I, but one or more of
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the three is classified as category II, the interim WPS REI is established at 24 hours. If none of the
three acute toxicity effects are in category I or II, the interim WPS REI is established at 12 hours. A
48-hour REI is increased to 72 hours when an organophosphate pesticide is applied outdoors in arid
areas. In addition, the WPS specifically retains two types of REI's established by the Agency prior
to the promulgation of the WPS: (1) product-specific REI's established on the basis of adequate data,
and (2) interim REI's that are longer than those that would be established under the WPS.

During the reregistration process, EPA considers all relevant product-specific information to
decide whether there is reason to shorten or lengthen the previously established REI. 

During the reregistration process, EPA determined that the restricted-entry interval for all
occupational-use products that contain alachlor and are within the scope of the Worker Protection
Standard for Agricultural Pesticides (WPS) should be 12 hours. 

Alachlor is not a candidate for the 4-hour REI, since both the acute oral and acute inhalation
toxicity studies are category III.

 Early-Entry PPE:  The WPS establishes very specific restrictions on entry by workers to
areas that remain under a restricted-entry interval, if the entry involves contact with treated surfaces.
Among those restrictions are a prohibition of routine entry to perform hand labor tasks and a
requirement that personal protective equipment be worn. Under the WPS, these personal protective
equipment requirements for persons who must enter areas that remain under a restricted-entry interval
are based on the acute toxicity category of the active ingredient. 

During the reregistration process, EPA considers all relevant product-specific information to
decide whether there is reason to set personal protective equipment requirements that differ from
those set through the WPS.  The RED requirements for early-entry personal protective equipment
are set in one of two ways:

1.  If EPA determines that no regulatory action must be taken as the result of the acute effects
or other adverse effects of an active ingredient, it establishes the early-entry PPE requirements
on the basis of the acute dermal toxicity category, skin irritation potential category, and eye
irritation potential category of the active ingredient. 

2. If EPA determines that regulatory action on an active ingredient must be taken as the result
of very high acute toxicity or to certain other adverse effects, such as allergic effects or
delayed effects (cancer, developmental toxicity, reproductive effects), it may establish early-
entry PPE requirements that are more stringent than would be established otherwise.

During the reregistration process, EPA determined that the early-entry personal protective
equipment for all occupational-use products that contain alachlor and are within the scope of the
Worker Protection Standard for Agricultural Pesticides (WPS) are: coverall, chemical-resistant
gloves, and shoes plus socks. 
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WPS Double Notification Statement:

"Double" notification is the statement on the labels of some pesticide products requiring
employers to notify workers about pesticide-treated areas orally as well as by posting of the treated
areas.  The interim WPS "double" notification requirement is imposed if the active ingredient is
classified as toxicity category I for acute dermal toxicity or skin irritation potential. During the
reregistration process, EPA determined that for alachlor double notification is not required.

Other Labeling Requirements

The Agency is also requiring other use and safety information to be placed on the labeling of
all end-use products containing alachlor.  For the specific labeling statements, refer to Section V of
this document.
 

10. Spray Drift Advisory

The Agency has been working with the Spray Drift Task Force, EPA Regional Offices and
State Lead Agencies for pesticide regulation to develop the best spray drift management practices.
The Agency is now requiring interim measures that must be placed on product labels/labeling as
specified in Section V.  Once the Agency completes its evaluation of the new data base submitted by
the Spray Drift Task Force, a membership of U.S. pesticide registrants, the Agency may impose
further refinements in spray drift management practices to further reduce off-target drift and risks
associated with this drift. 

V. ACTIONS REQUIRED OF REGISTRANTS

This section specifies the data requirements and responses necessary for the reregistration of
both manufacturing-use and end-use products containing alachlor as an active ingredient..

a. Manufacturing-Use Products

1. Additional Generic Data Requirements

The generic data base supporting the reregistration of alachlor for the above eligible uses has
been reviewed and determined to be substantially complete.  The following studies are required and
considered confirmatory to our conclusion of Eligibility for reregistration:

C 71-4 Avian reproduction (two species)
C 122-2 Aquatic plant studies with the parent alachlor with an aquatic macrophyte, a marine

diatom, a blue-green algae and a freshwater diatom  (These studies were recently submitted
to the Agency and are now under review.)

C 122-2 Aquatic plant studies with alachlor ESA with 5 aquatic plant species
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C 171-4 Validated analytical method for degradates, methods must have minimum detection
limits equal to or less than 0.1 ug/L in water

C 231, 232, 233, and 234 (now 875.2400 and 875.2500) Handler exposure studies are required
for impregnating dry bulk fertilizer with alachlor (including use of mini-bulk containers) and
distribution-to-field application exposure scenarios.  Samples for dermal and inhalation
exposure should be taken concurrently.  Both outdoor and indoor (at least partially enclosed)
sites are required.

2. Labeling Requirements for Manufacturing-Use Products

To remain in compliance with FIFRA, manufacturing use product (MP) labeling must be
revised to comply with all current EPA regulations, PR Notices and applicable policies.  The MP
labeling must bear the labeling contained in Table 78 at the end of this section.

b. End-Use Products

1. Additional Product-Specific Data Requirements

Section 4(g)(2)(B) of FIFRA calls for the Agency to obtain any needed product-specific data
regarding the pesticide after a determination of eligibility has been made.   The product specific data
requirements are listed in Appendix G, the Product Specific Data Call-In Notice. 

Registrants must review previous data submissions to ensure that they meet current EPA
acceptance criteria (Appendix F; Attachment E) and if not, commit to conduct new studies.  If a
registrant believes that previously submitted data meet current testing standards, then study MRID
numbers should be cited according to the instructions in the Requirement Status and Registrants
Response Form provided for each product.

2. Labeling Requirements for End-Use Products

All end-use products should have clear, concise and complete labeling instructions.  Proper
labels can improve reader understanding, thereby reducing misuse and the potential for incidents.
Towards this end, the Agency is requiring the following:

Directions for Use:

Directions for Use must be stated in terms that can be easily read and understood by the
average person likely to use or to supervise the use of the pesticide.  It must be presented in a format
that is easy to understand and follow. The Directions for Use section of a pesticide label must provide
the necessary information to answer four major categories regarding the use of the pesticide.  These
four questions are:

1) Why is the pesticide being used?  For what pest(s) or problem?
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2) Where is the pesticide applied?  (Where should it not be applied?)
3) How is the pesticide applied?  (What special precautions must the user take?  How

much should they use?)
4) When should the pesticide be applied?

In addition, the Agency encourages the use of clearly understood, widely recognized graphic
symbols whenever possible, to clarify the written label.

National Pesticide Telecommunications (NPTN) Hotline Number

All alachlor labels must refer consumers to the NPTN number for additional information.  This
reference must bear the labeling contained in Table 78 at the end of this section.

First Aid (Statement of Practical Treatment)

The Agency is requiring that all labels with Statement of Practical Treatment sections be
amended so that these sections are entitled, “First Aid.”  First aid statements must be brief, clear,
simple and in straightforward language (conforming to the labeling required by the Agency) so that
the average person can easily and quickly understand the instructions.  These statements should be
appropriate for all ages or, when necessary, should include distinctions between the treatments for
different ages.

Labeling Requirements

Table 78 summarizes the labeling requirements being imposed by this RED for all alachlor
products.  Any use instructions on current labels that conflict with those listed in Table 78 should be
removed.

For sole-active-ingredient end-use products that contain alachlor: 
• Revise the product labeling to adopt the handler personal protective

equipment/engineering control requirements set forth in Table 78, and .
• Revise the product labeling to adopt the entry restrictions set forth in Table 78. 

For multiple-active-ingredient end-use products that contain alachlor: 
• Compare the handler personal protective equipment/engineering control requirements

set forth in Table 78 to the requirements on the current labeling, then
• Retain the more protective requirements. (For guidance on which requirements are

considered more protective, see PR Notice 93-7).
• Compare the entry restrictions set forth in Table 78 to the entry restrictions on the

current labeling, then
• Retain the more protective restrictions. (A specific time period in hours or days is

considered more protective than "sprays have dried" or "dusts have settled.")
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The PPE that would be established on the basis of the acute toxicity category of the end-use
product must be compared to the active-ingredient specific personal protective equipment specified
above. The more protective PPE must be placed on the product labeling. For guidance on which PPE
is considered more protective, see PR Notice 93-7.

EPA is not establishing active-ingredient-specific PPE for WPS occupational uses of alachlor
end-use products formulated as a granular, or for the application of dry bulk fertilizer impregnated
with alachlor.
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Table 78:  Summary of Required Labeling Changes for Alachlor Products

Description Required Labeling Placement

Manufacturing Use

One of these statements
may be added to a label to
allow reformulation of the
product for a specific use
or all additional uses
supported by a formulator
or user group

“Only for formulation into a herbicide for the following use(s) [fill blank only with those uses that
are being supported by MP registrant].”

Directions for Use
“This product may be used to formulate products for specific use(s) not listed on the MP label if
the formulator, user group, or grower has complied with U.S. EPA submission requirements
regarding support of such use(s).”

“This product may be used to formulate products for any additional use(s) not listed on the MP
label if the formulator, user group, or grower has complied with U.S. EPA submission
requirements regarding support of such use(s).”

Environmental Hazards
Statements

"This chemical is toxic to terrestrial and aquatic plants, fish and aquatic invertebrates.  Do not
discharge effluent containing this product into lakes, streams, ponds estuaries, oceans or other
waters unless in accordance with the requirements of a National Pollutant Discharge Elimination
System (NPDES) permit and the permitting authority has been notified in writing prior to
discharge.  Do not discharge effluent containing this product to sewer systems without previously
notifying the local sewage treatment plant authority.  For guidance contact your state Water
Board or Regional Office of the EPA.”

End-Use Products Intended for Occupational Use (WPS )

Restricted Use Pesticide
“RESTRICTED USE PESTICIDE due to groundwater concerns.  For retail sale to and use only
by Certified Applicators or persons under their direct supervision and only for those uses covered
by the Certified Applicator’s Certification.”

Top of Front Panel and
Beginning of Directions
for Use
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Description Required Labeling Placement
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Notice to Users

While alachlor has produced tumors in laboratory animals, extensive studies have established that
alachlor is unlikely to be a human carcinogen at low levels of exposure.   However, even when
used according to label directions, some exposure will result.  Therefore, users must read and
follow all Precautionary Statements, Environmental Hazards, and Directions for Use to minimize
exposure to this product.

Beginning of Directions
for Use

Precautionary Labeling

“For information on this pesticide product (including health concerns, medical emergencies, or
pesticide incidents), call the National Pesticide Telecommunications Network at 1-800-858-
7378.”

Precautionary
Statements:  Hazards to
Humans and Domestic
Animals

Precautionary Labeling “This product may cause skin sensitization reactions in some people.”

Precautionary
Statements:  Hazards to
Humans and Domestic
Animals

PPE Requirements: 
Liquid (emulsifiable
concentrate) and dry
flowable formulations

“Mixers, loaders, and persons cleaning equipment in support of groundboom application must
wear:
-long-sleeved shirt and long pants,
-chemical-resistant gloves,*
-chemical-resistant footwear, and
-chemical-resistant apron.”

*For the glove statement, use the statement established for alachlor through the instructions in
Supplement Three of PR Notice 93-7. 

Precautionary
Statements:  Hazards to
Humans and Domestic
Animals

User Safety Requirements
“Follow manufacturer's instructions for cleaning/maintaining PPE.  If no such instructions for
washables exist, use detergent and hot water.  Keep and wash PPE separately from other
laundry.”

Precautionary
Statements:  Hazards to
Humans and Domestic
Animals
(Immediately following
the PPE Requirements)
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Description Required Labeling Placement
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Engineering Controls

“Engineering Controls”

“When handlers use closed systems, enclosed cabs, or aircraft in a manner that meets the
requirements listed in the Worker Protection Standard (WPS) for agricultural pesticides (40CFR
170.240(d)(4.6), the handler PPE requirements may be reduced or modified as specified in the
WPS.”

“Mixers and loaders supporting aerial applications, chemigation, or impregnation of dry bulk
fertilizer are required to use closed systems.  The closed system must be used in a manner that
meets the requirements listed in the Worker Protection Standard (WPS for agricultural pesticides
(40CFR 170.240(d)(4)).” 

Precautionary
Statements:  Hazards to
Humans and Domestic
Animals   (Immediately
following PPE and user
Safety Statements

Engineering Controls for
all Dry Flowable
Formulations

In addition to the above Engineering Controls statement, dry flowable formulations must also
have the following statement:
“Water soluble packaging when used correctly qualify as a closed loading system under the WPS. 
Handlers handling this product while it is enclosed in intact water-soluble packaging are
permitted to wear long-sleeved shirt, long pants, shoes and socks, and chemical resistant gloves.“ 

Precautionary
Statements:  Hazards to
Humans and Domestic
Animals 
(Immediately following
User Safety
Requirements)

Engineering Controls for
all Liquid (emusifiable
concentrate) Formulations

In addition to the above Engineering Controls statement, liquid formulations must also have the
following statement:
“Mixers and loaders are required to use closed (mechanical transfer) systems.   Handlers using
closed systems are permitted to wear long-sleeved shirt, long pants, shoes and socks, and
chemical resistant gloves.” 

Precautionary
Statements:  Hazards to
Humans and Domestic
Animals  (Immediately
following User Safety
Requirements)
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User Safety
Recommendations

“User Safety Recommendations”

“Users should wash hands before eating, drinking, chewing gum, using tobacco, or using the
toilet.“

“Users should remove clothing/PPE immediately if pesticide gets inside.  Then wash thoroughly
and put on clean clothing.“

“Users should remove PPE immediately after handling this product.  Wash the outside of gloves
before removing.  As soon as possible, wash thoroughly and change into clean clothing.”

Precautionary
Statements:  Hazards to
Humans and Domestic
Animals

(Must be placed in a
box.)
(Immediately following
Engineering Controls)

Environmental Hazards
for liquid (emulsifiable
concentrate) or dry
flowable formulations

"This chemical is toxic to terrestrial and aquatic plants, fish, and aquatic invertebrates.  Do not
apply directly to water or to areas where surface water is present or to intertidal areas below the
mean high-water mark.  Runoff may be hazardous to aquatic organisms in neighboring areas.”

Precautionary
Statements under
Environmental Hazards
Section  

Environmental Hazards
for granular product
formulations

“This chemical is toxic to fish, and aquatic invertebrates.  Do not apply directly to water or to
areas where surface water is present or to intertidal areas below the mean high-water mark. 
Runoff may be hazardous to aquatic organisms in neighboring areas.  Cover or incorporate
granules that are spilled during loading or are visible on soil surface in turn areas. “
 

Precautionary
Statements under
Environmental Hazards
Section  

Ground and Surface Water
Statements

"Alachlor can contaminate surface water through spray drift.  Under some conditions, alachlor
may also have a high potential for runoff into surface water (primarily via dissolution in runoff
water), for several weeks post-application.  These include poorly draining or wet soils with
readily visible slopes toward adjacent surface waters, frequently flooded areas, areas over-laying
extremely shallow ground water, areas with in-field canals or ditches that drain to surface water,
areas not separated from adjacent surface waters with vegetated filter strips, and areas over-laying
tile drainage systems that drain to surface water.  Do not apply to water or to areas where surface
water is present, or to intertidal areas below the mean high water mark.” 

Environmental Hazards
Section

Ground and Surface Water
Statements

“Do not contaminate water when disposing of equipment wash water or rinsate.”
Environmental Hazards
Section
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Ground and Surface Water
Statements

"This chemical and/or its metabolites are known to leach through soil into ground water under
certain conditions as a result of registered uses.  Use of this chemical in areas where soils are
permeable, particularly where the water table is shallow, may result in ground-water
contamination."

Environmental Hazards
Section

Ground and Surface Water
Statements

“Do not apply to highly permeable soils (as classified by the USDA Natural Resources
Conservation Service) where the depth to ground water is 30 feet or less.”

Environmental Hazards
Section

Restricted-Entry Interval
(required by Supplement
Three of PR Notice 93-7) 

“A 12-hour restricted-entry interval (REI) is required for uses within the scope of the WPS on all
alachlor end-use products. Exception: if the product is soil-injected or soil-incorporated, the
Worker Protection Standard, under certain circumstances, allows workers to enter the treated area
if there will be no contact with anything that has been treated.”

Directions for Use,
Agricultural Use
Requirements Box

Personal protective
equipment required for
early entry

“The PPE required for early entry is:
-coveralls,
-chemical-resistant gloves, and
-shoes plus socks.“

Directions for Use,
Agricultural Use
Requirements Box

Application Restrictions

“Do not apply this product by any method not specified on this label.”

“Do not apply this product in a way that will contact workers or other persons, either directly or
through drift.  Only protected handlers may be in the area during application.“

Directions for Use

The following language
must be placed on each
product that can be
applied aerially:

“Aerial Spray Drift Management”

“Avoiding spray drift at the application site is the responsibility of the applicator.  The interaction
of many equipment-and-weather-related factors determine the potential for spray drift.  The
applicator and the grower are responsible for considering all these factors when making
decisions.”

Directions for Use
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The following language
must be placed on each
product that can be
applied aerially:

“The following drift management requirements must be followed to avoid off-target drift
movement from aerial applications to agricultural field crops.  These requirements do not apply to
forestry applications, public health uses or to applications using dry formulations.

1.The distance of the outer most nozzles on the boom must not exceed 3/4 the length of the
wingspan or rotor.

2.Nozzles must always point backward parallel with the air stream and never be pointed
downwards more than 45 degrees.

Where states have more stringent regulations, they should be observed.

The applicator should be familiar with and take into account the information covered in the
Aerial Drift Reduction Advisory Information.”

Directions for Use 

The following language
must be placed on each
product that can be
applied aerially:

“Aerial Drift Reduction Advisory”

"This section is advisory in nature and does not supersede the mandatory label requirements."

“INFORMATION ON DROPLET SIZE”

“The most effective way to reduce drift potential is to apply large droplets.  The best drift
management strategy is to apply the largest droplets that provide sufficient coverage and control. 
Applying larger droplets reduces drift potential, but will not prevent drift if applications are made
improperly, or under unfavorable environmental conditions (see Wind, Temperature and
Humidity, and Temperature Inversions).”

Directions for Use
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The following language
must be placed on each

product that can be
applied aerially:

“CONTROLLING DROPLET SIZE”

“!Volume - Use high flow rate nozzles to apply the highest practical spray volume.  Nozzles with
higher rated flows produce larger droplets.

!Pressure - Do not exceed the nozzle manufacturer's recommended pressures.  For many nozzle
types lower pressure produces larger droplets.  When higher flow rates are needed, use higher
flow rate nozzles instead of increasing pressure.

!Number of nozzles - Use the minimum number of nozzles that provide uniform coverage.

!Nozzle Orientation - Orienting nozzles so that the spray is released parallel to the airstream
produces larger droplets than other orientations and is the recommended practice.  Significant
deflection from horizontal will reduce droplet size and increase drift potential.

!Nozzle Type - Use a nozzle type that is designed for the intended application.  With most nozzle
types, narrower spray angles produce larger droplets.  Consider using low-drift nozzles.  Solid
stream nozzles oriented straight back produce the largest droplets and the lowest drift.”

Directions for Use

The following language
must be placed on each

product that can be
applied aerially:

“BOOM LENGTH”

“For some use patterns, reducing the effective boom length to less than 3/4 of the wingspan or
rotor length may further reduce drift without reducing swath width.”

Directions for Use

The following language
must be placed on each

product that can be
applied aerially:

“APPLICATION HEIGHT”

“Applications should not be made at a height greater than 10 feet above the top of the largest
plants unless a greater height is required for aircraft safety.  Making applications at the lowest
height that is safe reduces exposure of droplets to evaporation and wind.”

Directions for Use
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The following language
must be placed on each

product that can be
applied aerially:

“SWATH ADJUSTMENT”

“When applications are made with a crosswind, the swath will be displaced downward. 
Therefore, on the up and downwind edges of the field, the applicator must compensate for this
displacement by adjusting the path of the aircraft upwind.  Swath adjustment distance should
increase, with increasing drift potential (higher wind, smaller drops, etc.)”

Directions for Use

The following language
must be placed on each

product that can be
applied aerially:

“WIND”

“Drift potential is lowest between wind speeds of 2-10 mph.  However, many factors, including
droplet size and equipment type determine drift potential at any given speed.  Application should
be avoided below 2 mph due to variable wind direction and high inversion potential.  NOTE: 
Local terrain can influence wind patterns.  Every applicator should be familiar with local wind
patterns and how they affect spray drift.”

Directions for Use

The following language
must be placed on each

product that can be
applied aerially:

“TEMPERATURE AND HUMIDITY”

“When making applications in low relative humidity, set up equipment to produce larger droplets
to compensate for evaporation.  Droplet evaporation is most severe when conditions are both hot
and dry.”

Directions for Use
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The following language
must be placed on each

product that can be
applied aerially:

“TEMPERATURE INVERSIONS”

“Applications should not occur during a temperature inversion because drift potential is high. 
Temperature inversions restrict vertical air mixing, which causes small suspended droplets to
remain in a concentrated cloud.  This cloud can move in unpredictable directions due to the light
variable winds common during inversions.  Temperature inversions are characterized by
increasing temperatures with altitude and are common on nights with limited cloud cover and
light to no wind.  They begin to form as the sun sets and often continue into the morning.  Their
presence can be indicated by ground fog; however, if fog is not present, inversions can also be
identified by the movement of smoke from a ground source or an aircraft smoke generator. 
Smoke that layers and moves laterally in a concentrated cloud (under low wind conditions)
indicates an inversion, while smoke that moves upward and rapidly dissipates indicates good
vertical air mixing.”

Directions for Use

The following language
must be placed on each

product that can be
applied aerially:

“SENSITIVE AREAS”

“The pesticide should only be applied when the potential for drift to adjacent sensitive areas (e.g.
residential areas, bodies of water, known habitat for threatened or endangered species, non-target
crops) is minimal (e.g. when wind is blowing away from the sensitive areas).”

Directions for Use

Application Rate Limit for
All End-Use Products

If any alachlor end-use products have application rates that are greater than 4lb ai/acre/year, then
the label must be amended to be no more than 4 lb ai/acre/year.

Directions for Use
Directions for
Application
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Application Restrictions:
Mixing/Loading Setbacks

“This product may not be mixed or loaded within 50 feet of perennial or intermittent streams and
rivers, natural or impounded lakes and reservoirs.  This product may not be mixed/loaded or used
within 50 feet of all wells, including abandoned wells (unless the well has been properly capped
or plugged), drainage wells, and sink holes.  Operations that involve mixing, loading, rinsing, or
washing of this product into or from pesticide handling or application equipment or containers
within 50 feet of any well are prohibited unless conducted on an impervious pad constructed to
withstand the weight of the heaviest load that may be positioned on or moved across the pad. 
Such a pad shall be designed and maintained to contain any product spills or equipment leaks,
container or equipment rinse or wash-water, and rain water that my fall on the pad.  Surface
water shall not be allowed to either flow over or from the pad, which means the pad must be self-
contained.  The pad shall be sloped to facilitate material removal.  An unroofed pad shall be of
sufficient capacity to contain at a minimum 110% of the capacity of the largest pesticide
container or application equipment on the pad.  A pad that is covered by a roof of sufficient size
to completely exclude precipitation from contact with the pad shall have a minimum containment
capacity of 100% of the capacity of the largest pesticide container or application equipment on the
pad.  Containment capacities as described above shall be maintained at all times.  The above-
specified minimum containment capacities do not apply to vehicles when delivering pesticide
shipments to the mixing/loading site.”

Directions for Use

Application Restriction
“Do not apply to highly permeable soils (as classified by the USDA Natural Resources
Conservation Service) where the depth to ground water is 30 feet or less.”

Directions for Use
(Under Use Precautions

and Restrictions)

Rotational Crop
Restriction

“Rotation to crops not specified on this label is prohibited” Directions for Use
(Under Use Precautions

and Restrictions)
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c. Existing Stocks

Registrants may generally distribute and sell products bearing old labels/labeling for 26 months
from the date of the issuance of this Reregistration Eligibility Decision (RED). Persons other than the
registrant may generally distribute or sell such products for 50 months from the date of the issuance
of this RED. However, existing stocks time frames will be established case-by-case, depending on the
number of products involved, the number of label changes, and other factors. Refer to "Existing
Stocks of Pesticide Products; Statement of Policy"; Federal Register, Volume 56, No. 123, June 26,
1991.

The Agency has determined that registrants may distribute and sell alachlor products bearing
old labels/labeling for 26 months from the date of issuance of this RED.  Persons other than the
registrant may distribute or sell such products for 50 months from the date of the issuance of this
RED.  Registrants and persons other than registrants remain obligated to meet pre-existing Agency
imposed label changes and existing stocks requirements applicable to products they sell or distribute.
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VI.   APPENDICES
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a.Table of Use Patterns Subject to Reregistration

Appendix A - Table of Use Patterns Subject to this RED

Appendix A is 52 pages long and is not being included in this RED.  Copies of Appendix A are
available upon request per the instructions in Appendix E.
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b.Table of the Generic Data Requirements and Studies Used to Make the Reregistration Decision
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GUIDE TO APPENDIX B
Appendix B contains listings of data requirements which support the reregistration for active
ingredients within the case alachlor covered by this Reregistration Eligibility Decision
Document. It contains generic data requirements that apply to alachlor in all products, including
data requirements for which a "typical formulation" is the test substance.

The data table is organized in the following format:

1.  Data Requirement (Column 1).  The data requirements are listed in the order in which they
appear in 40 CFR Part 158.  the reference numbers accompanying each test refer to the test
protocols set in the Pesticide Assessment Guidelines, which are available from the National
Technical Information Service, 5285 Port Royal Road, Springfield, VA 22161 (703) 605-6000.

2.  Use Pattern (Column 2).  This column indicates the use patterns for which the data
requirements apply.  The following letter designations are used for the given use patterns:

A Terrestrial food
B Terrestrial feed
C Terrestrial non-food
D Aquatic food
E Aquatic non-food outdoor
F Aquatic non-food industrial
G Aquatic non-food residential
H Greenhouse food
I Greenhouse non-food
J Forestry
K Residential
L Indoor food
M Indoor non-food
N Indoor medical
O Indoor residential

3.  Bibliographic citation (Column 3).  If the Agency has acceptable data in its files, this
column lists the identifying number of each study.  This normally is the Master Record
Identification (MRID) number, but may be a "GS" number if no MRID number has been
assigned.  Refer to the Bibliography appendix for a complete citation of the study.
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APPENDIX B
Data Supporting Guideline Requirements for the Reregistration of Alachlor

REQUIREMENT USE PATTERN CITATION(S)

PRODUCT CHEMISTRY

830.1550 Product Identity All 00146114                  

830.1600
830.1620
830.1650

Starting Material & Mnfg. Process All 00146114, 40396301

830.1670 Formation of Impurities All 00146114, 00152206

830.1700 Preliminary Analysis All 00146114, 00152206

830.1750 Certification of limits All 00146114

830.1800 Analytical Method All 00146114, 00147476, 00152206, 40396301

830.6302 Color All 00146114

830.6303 Physical State All 00146114

830.6304 Odor All 00146114

830.6313 Stability All 00146114

830.7000 pH All 00146114

830.7050 UV 44492301 

830.7200 Melting Point All 00146114

830.7220 Boiling Point N/A

830.7300 Density All 00146114

830.7550 Dissociation Constant N/A
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830.7550
830.7560
830.7570

Octanol/Water Partition All 00146114, 00152209, 00152210, 40396301

830.7840
830.7860

Solubility All 00146114, 00152209, 40396301

830.7950 Vapor Pressure All 00146114, 00152209

ECOLOGICAL EFFECTS

71-1A Acute Avian Oral - Quail/Duck AB 00079523

71-2A Avian Dietary - Quail AB 43087101

71-2B Avian Dietary - Duck AB 43087001

71-4A Avian Reproduction - Quail AB Data Gap

71-4B Avian Reproduction - Duck AB Data Gap

72-1 Fish Toxicity Bluegill AB 00023615, 00028551, 00028554, 00031525,
40098001, 43774706

72-1 Fish Toxicity Rainbow Trout AB 00023616, 00028550, 00028553, 00031524,
40098001, 43774704

72-2 Invertebrate Toxicity AB 00028549, 00028555, 00031526, 40098001,
43774703(2), 43774705(2)

72-3 Estuarine/Marine Toxicity - Fish AB 44524301

72-3 Estuarine/Marine Toxicity -
Mollusk

AB 44524303

72-3 Estuarine/Marine Toxicity -
Shrimp

AB 44524302

72-4A Early Life Stage Fish AB 43862601
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72-4B Life Cycle Invertebrate AB 43774707

122-2 Aquatic Plant Phytotoxicity AB Data Gap
   for alachlor (data in review)
   for alachlor ESA

123-1A Seed Germination/Seedling
Emergence

AB 42468701

123-1B Vegetative Vigor AB 42468601

123-2 Aquatic Plant Growth AB 42763801

141-1 Honey Bee Acute Contact AB 00074486, 00028772

TOXICOLOGY

870.1100 Acute Oral Toxicity - Rat all 00139383, 42701501(1)

870.1200 Acute Dermal Toxicity -
Rabbit/Rat

all 00139384

870.1300 Acute Inhalation Toxicity - Rat all 00109561

870.2400 Primary Eye Irritation - Rabbit all 00139385

870.2500 Primary Dermal Irritation -
Rabbit

all 00139386

870.2600 Dermal Sensitization - Guinea Pig all 00161728

870.3100 90-Day Feeding - Rodent AB 00023658, 42863701(1) 

870.3150 90-Day Feeding - Non-rodent AB 00087479

870.3200 21-Day Dermal - Rabbit/Rat AB 00147328

870.4100
870.4200
870.4300

Chronic Toxicity  and
Carcinogenicity - Rodent

AB 00139021, 00075709, 00091050, 00141060,
43507601
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870.4100  Chronic Toxicity and
Carcinogenicity -        Non-Rodent

AB 00148923

870.3700 Developmental Toxicity - Rat AB 00043645, 43908101(1)

870.3700 Developmental Toxicity - Rabbit AB 40579402

870.3800 2-Generation Reproduction - Rat AB 00075062

870.5300
870.5385
870.5500
870.5550
870.5575

Mutagenicity AB 00109563, 00141061, 00141062, 00148921,
00155389(2), 00155391(2), 00155392(2),
00155393(2), 00151394(2), 0015395(2),
00151396(2), 00151397(2),
00151398(1),00151399(2), 42651301, 42651301(2),
42651302, 42651303, 43889403(1), 44032103

870.7485 General Metabolism AB 000132045, 43889404(1), 40000901, 42651306,
42852107, 42651308, 42852108, 42651305,
42852106

870.7600 Dermal Penetration AB 00149403, 00149404, 00149405

Special Studies AB 00023611, 00023612, 00149402, 00149403,
00149404, 00149405, 00150089, 00154238,
00159365, 00159364, 42852102, 43590002,
43889401(1), 43889402(1), 42651307, 42651310,
42852109, 42931101, 42651304, 42651309,
42651311, 42651312, 42651314, 42651318,
42852103, 42852104, 42852105, 42852110,
42852111, 42957201, 43267501, 43369201,
43482301, 43504101, 43507401, 43641603,
43706001, 43590001, 43641604, 43641602,
43729502, 43750801, 43729503, 43729501,
43878501
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OCCUPATIONAL/RESIDENTIAL EXPOSURE

132-1A Foliar Residue Dissipation

132-1B Soil Residue Dissipation

133-3 Dermal Passive Dosimetry
Exposure

133-4 Inhalation Passive Dosimetry
Exposure

231 Estimation of Dermal Exposure at
Outdoor Sites

AB Data Gap - Impregnation of Dry Bulk
Fertilizer 

232 Estimation of Inhalation Exposure
at Outdoor Sites

AB Data Gap - Impregnation of Dry Bulk
Fertilizer

233 Estimation of Dermal Exposure at
Indoor Sites

AB Data Gap - Impregnation of Dry Bulk
Fertilizer

234 Estimation of Inhalation Exposure
at Indoor Sites

AB Data Gap - Impregnation of Dry Bulk
Fertilizer

ENVIRONMENTAL FATE

161-1 Hydrolysis AB 00134327

161-2 Photodegradation - Water AB 00023012

162-1 Aerobic Soil Metabolism AB 00023014, 00101531, 00134327

163-1 Leaching/Adsorption and 
Desorption

AB 00027139, 00027140, 00078301, 00134327,
42485703(3), 42485704(3), 44405301(1) 

164-1 Terrestrial Field Dissipation AB 42528001, 42528002, 42528003, 42528004,
43774701 
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201-1 Droplet Size Spectrum AB Reserved - Spray Drift Task Force (data in
review)

202-1 Drift Field Evaluation AB Reserved - Spray Drift Task Force (data in
review)

Special Studies Monitoring Data AB 41400001, 41400002, 41400003, 41400004,
44592401, 40265901, 00158911, 41065205,
441095503

RESIDUE CHEMISTRY

165-1 Rotational Crop (Confined) AB 42395301, 42395302

165-2 Rotational Crop (Field) AB 43442001
Data Gap (Data in Review)

171-4A Nature of Residue - Plants AB 00026221, 00081314, 00131424

171-4B Nature of Residue - Livestock AB 00137777, 00137778, 00147472,
00147473, 40393901, 40394001, 42594901,
42594902, 42594903, 42594904

171-4C/D Residue Analytical Method -
Plants and Animals

AB 00023663, PP#9F0740, 00093160, 00148285,
00149999, 00152197, 00154237, 00154332,
00155732, 00159793, 00159796, 00162939,
40039901, 40040301, 40040401, 40271801,
40271802, 40529201, 40558001, 40820601,
41916001, 41949601, 42086001, 42192501,
42286701, 42286702, 42308701, 42349101,
43140001

171-4C/D Residue Analytical Method -
Water 

AB Data Gap
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171-4E Storage Stability AB 00149406, 00150090, 00152198, 00152868,
00154237, 40491101, 40628301, 40946901,
42239501

171-4J Magnitude of Residues -
Meat/Milk/Poultry/Egg

AB 00149406, 00150090, 00152198, 00152868

171-4K Crop Field Trials 

Root and Tuber Vegetable Group

Potatoes tolerance revoked 

Legume Vegetables (Dry
Succulent) Group

-Beans, succulent and dry AB 00022988, 00026995, 00035389, 00035390,
00035391, PP#3F1406, 00147475, 40039901,
40040301, 40189701, 40341201, 41083801

-Peas, succulent and dried tolerance revoked 

-soybeans AB 00023664, 00025262, 00148285, 00152197,
40511901, 41862901, 41916301, 42309001,
42313301, 42348901, 42349101, PP#3F2313

Foliage of Legume Vegetables
Group

-beans, vines and hay AB 00022988, 00026995, 00035389, 00035390,
00035391, PP#3F1406, 00147475, 40039901,
40040301, 40189701, 40341201, 41083801,
PP#3F4179

-peas, vines and hay tolerance revoked

-soybeans, forage and hay AB 00023664, 00025262, 00152197, 41140801,
42348901, 42349101, PP#9F3776
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Cereal Grains Group

-corn, field, grain AB 00023665, 00035395, 00035399, PP#9F0740,
00152197, 00155732, 00159793, 40502101,
42348902, 42349101, 42741601

-corn, sweet AB 00023665, 00035395, 00035399, PP#9F0470,
00152197, 00155732, 00159793, 40502101,
40662601, 42929901, 42934401

-sorghum, grain AB 00028556, 00028557, 00028558, 00068044,
00068045, PP#0F2338, 00159796, 40271801,
PP#8F3671

Forage, Fodder and Straw of
Cereal Grains Group

-corn, field, forage and fodder AB 00023665, 00035395, 00035399, PP#9F0740,
00152197, 00159793, 40502101, 42348902,
42349101, PP#0F2348

-corn, sweet, forage AB 00023665, 00035395, 00035399, PP#9F0740,
00152197, 00159793, 40502101, 40662601,
42741601, 42929901, PP#0F2348

-sorghum, forage and fodder AB 00068044, 00068045, 00159796, 40271801,
40511201, PP#8F3671

Miscelllaneous Commodities

-Cotton AB tolerance revoked  

-peanuts AB 00024526, 00081311, PP#7G2002, 00152199,
00159936, 40511301, 40820601, 42971701,
PP#0F2313, FAP#1H5612

-sunflower AB tolerance revoked 
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171-4L Processed Food

-corn, field AB 00162939, 40788201

-peanuts AB PP#0F2313/FAP#1H5612, 00162937,
40040401, 41856301, 42302001

-sorghum AB 40271802

-soybeans AB 00148285, 00152197, 00154239, 00154240,
40947101, 41862901, 41916301

-sunflower AB 00147471, 40040101, 40314601, 40529201

171-5 Reduction of Residues AB 40330301, 40820601, 40820701, 42158601,
42276701, 42300701, 
42309001

Footnotes:

(1). test material alachlor ESA

(2). test material other metabolites
of alachlor 

(3).  Test material metabolites of
propachlor
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GUIDE TO APPENDIX C

1. CONTENTS OF BIBLIOGRAPHY.  This bibliography contains citations of all studies considered
relevant by EPA in arriving at the positions and conclusions stated elsewhere in the Reregistration
Eligibility Document.  Primary sources for studies in this bibliography have been the body of data
submitted to EPA and its predecessor agencies in support of past regulatory decisions.  Selections
from other sources including the published literature, in those instances where they have been
considered, are included.

2. UNITS OF ENTRY.  The unit of entry in this bibliography is called a "study".  In the case of published
materials, this corresponds closely to an article.  In the case of unpublished materials submitted to the
Agency, the Agency has sought to identify documents at a level parallel to the published article from
within the typically larger volumes in which they were submitted.  The resulting "studies" generally
have a distinct title (or at least a single subject), can stand alone for purposes of review and can be
described with a conventional bibliographic citation.  The Agency has also attempted to unite basic
documents and commentaries upon them, treating them as a single study.

3. IDENTIFICATION OF ENTRIES.  The entries in this bibliography are sorted numerically by Master
Record Identifier, or "MRID number".  This number is unique to the citation, and should be used
whenever a specific reference is required.  It is not related to the six-digit "Accession Number" which
has been used to identify volumes of submitted studies (see paragraph 4(d)(4) below for further
explanation).  In a few cases, entries added to the bibliography late in the review may be preceded by a
nine character temporary identifier.  These entries are listed after all MRID entries.  This temporary
identifying number is also to be used whenever specific reference is needed.

4. FORM OF ENTRY.  In addition to the Master Record Identifier (MRID), each entry consists of a
citation containing standard elements followed, in the case of material submitted to EPA, by a
description of the earliest known submission.  Bibliographic conventions used reflect the standard of
the American National Standards Institute (ANSI), expanded to provide for certain special needs.

a Author.  Whenever the author could confidently be identified, the Agency has chosen to show a
personal author.  When no individual was identified, the Agency has shown an identifiable laboratory
or testing facility as the author.  When no author or laboratory could be identified, the Agency has
shown the first submitter as the author.

b. Document date.  The date of the study is taken directly from the document.  When the date is followed
by a question mark, the bibliographer has deduced the date from the evidence contained in the
document.  When the date appears as (19??), the Agency was unable to determine or estimate the date
of the document.

c. Title.  In some cases, it has been necessary for the Agency bibliographers to create or enhance a
document title.  Any such editorial insertions are contained between square brackets.

d. Trailing parentheses.  For studies submitted to the Agency in the past, the trailing parentheses include
(in addition to any self-explanatory text) the following elements describing the earliest known
submission:

(1) Submission date.  The date of the earliest known submission appears immediately following the
word "received."
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(2) Administrative number.  The next element immediately following the word "under" is the
registration number, experimental use permit number, petition number, or other administrative
number associated with the earliest known submission.

(3) Submitter.  The third element is the submitter.  When authorship is defaulted to the submitter,
this element is omitted.

(4) Volume Identification (Accession Numbers).  The final element in the trailing parentheses
identifies the EPA accession number of the volume in which the original submission of the
study appears.  The six-digit accession number follows the symbol "CDL," which stands for
"Company Data Library."  This accession number is in turn followed by an alphabetic suffix
which shows the relative position of the study within the volume.
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00022998 Monsanto Company (1968) Full Reports of Investigations Made with Respect to the Safety of
the Pesticide Chemical: [Lasso].  Summary of studies 004026-C through 004026-E. 
(Unpublished study received Dec 20, 1968 under 524-287; CDL:004026-B)

00023012 Sutherland, M.L.; Curtis, T.G.; Darlington, W.A.; et al. (1972) Final Report on Lasso and the
Environment: Part 4: Photolysis of Lasso on Soil and in Water: Agricultural Research Report
No. 262.  (Unpublished study received Jun 29, 1973 under 3F1372; submitted by Monsanto
Co., Washington, D.C.; CDL:093660-L)

00023014 Sutherland, M.L.; Curtis, T.G.; Darlington, W.A.; et al. (1972) Final Report on Lasso and the
Environment: Part 6: Soil Dissipation of Lasso: Agricultural Research Report No. 264. 
(Unpublished study received Jun 29, 1973 under 3F1372; submitted by Monsanto Co.,
Washington, D.C.; CDL:093660-N)

00023611 Shelanski, M.V. (1968) To Determine Whether or Not Repeated Contact with the Test
Material under Controlled Conditions Presents a Hazard to the Skin of Human Volunteers:
Project No. SH-67-9. (Unpublished study received Aug 16, 1978 under 524-285; prepared by
Industrial Biology Research and Testing Laboratories, Inc., submitted by Monsanto Co.,
Washington, D.C.; CDL:234629-B)

00023612 Shelanski, M.V. (1968) To Determine If the Test Material Is Capable of Irritating the Skin of
Humans under Controlled Test Conditions: IBT: 1978 under 524-285; prepared by Industrial
Biology Research and Testing Laboratories, Inc., submitted by Monsanto Co., Washington,
D.C.; CDL:234629-C)

00023615 Thompson, C.M.; Forbis, A.D.; McAllister, W.A. (1978) Acute Toxicity of Technical Alachlor
(AB-78-166) to Bluegill Sunfish (Lepomis macrochirus).  (Unpublished study received Aug 16,
1978 under 524-285; prepared by Analytical Biochemistry Laboratories, Inc., submitted by
Monsanto Co., Washington, D.C.; CDL: 234628-C)

00023616 Forbis, A.D.; McAllister, W.A. (1978) Acute Toxicity of Technical Alachlor to Rainbow Trout
(Salmo gairdneri).  (Unpublished study received Aug 16, 1978 under 524-285; prepared by
Analytical Biochemistry Laboratories, Inc., submitted by Monsanto Co., Washington, D.C.;
CDL:234628-D)

00023658 Wolf, C. (1966) Report to Monsanto Company: 90-Day Subacute Oral Toxicity of
CP50144--Albino Rats: IBT No. B4477.  (Unpublished study received Dec 1, 1966; prepared
by Industrial Bio-Test Laboratories, Inc., submitted by Monsanto Co., Washington, D.C.;
CDL:090813-C)

00023663 Monsanto Company (19??) Chemical Analytical Residue Methods.  Three undated methods. 
(Unpublished study received Dec 1, 1966 under 7F0622; CDL:090813-H)
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00023664 Monsanto Company (1966) Results of Analysis of Field Treated Soybeans.  (Unpublished
study received Dec 1, 1966 under 7F0622; CDL:090813-I)

00023665 Monsanto Company (1966) Results of Analysis of Field Treated Corn. (Unpublished study
received Dec 1, 1966 under 7F0622; CDL: 090813-J)

00024526 Monsanto Company (1971) Chemical Residue Studies on Peanuts, Peanut Hulls and Peanut
Vines.  (Unpublished study received Mar 5, 1975 under 3F1334; CDL:093569-B)

00025262 Monsanto Company (1966) Results of Analysis of Field Treated Soybeans: [Alachlor]. 
(Unpublished study received Sep 11, 1968 under 9F0740; CDL:091280-B)

00026221 Monsanto Company (19??) Summary on Metabolism of CP 50144 in Soybeans and Corn. 
(Unpublished study received Dec 1, 1966 under 7F0622; CDL:090813-M)

00026995 Monsanto Company (1969) Reasonable Grounds in Support of the Petition for Residue
Tolerance: [Lasso].  (Unpublished study received on unknown date under 2G1176;
CDL:095433-F)

00027139 Weidner, C.W. (1974) Degradation in Groundwater and Mobility of Herbicides.  Master's
thesis, Univ. of Nebraska, Dept. of Agronomy.  (Unpublished study received Jul 19, 1978
under 201-403; submitted by Shell Chemical Co., Washington, D.C.; CDL:234472-O)

00027140 Lavy, T.L. (1974) Mobility and Deactivation of Herbicides in SoilWater Systems: Project
A-024-NEB.  (Available from: National Technical Information Service, Springfield, VA:
PB-238 632; unpublished study received Jul 19, 1978 under 201-403; prepared by Univ. of
Nebraska, Water Resources Research Institute, submitted by Shell Chemical Co., Washington,
D.C.; CDL:234472-P)

00028549 McAllister, W.A.; Forbis, A.D. (1978) Acute Toxicity of Technical Alachlor (AB-78-200) to
Daphnia magna.  (Unpublished study received Dec 28, 1979 under 524-285; prepared by
Analytical Bio Chemistry Laboratories, Inc., submitted by Monsanto Co., Washington, D.C.;
CDL:241535-A)

00028550 Thompson, C.M.; Forbis, A.D. (1978) Acute Toxicity of Lasso (MCB/ Cg) (AB-78-111) to
Rainbow Trout (Salmo gairdneri).  (Unpublished study received Dec 28, 1979 under 524-285;
prepared by Analytical Bio Chemistry Laboratories, Inc., submitted by Monsanto Co.,
Washington, D.C.; CDL:241535-B)

00028551 Thompson, C.M.; Forbis, A.D. (1978) Acute Toxicity of Lasso (MCB/ Cg) (AB-78-111) to
Bluegill Sunfish (Lepomis macrochirus).  (Unpublished study received Dec 28, 1979 under
524-285; prepared by Analytical Bio Chemistry Laboratories, Inc., submitted by Monsanto
Co., Washington, D.C.; CDL: 241535-C)
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00028553 Thompson, C.M.; Forbis, A.D. (1978) Acute Toxicity of Lasso EC (MCB) (AB-78-167B) to
Rainbow Trout (Salmo gairdneri). (Unpublished study received Dec 28, 1979 under 524-285;
prepared by Analytical Bio Chemistry Laboratories, Inc., submitted by Monsanto Co.,
Washington, D.C.; CDL:241535-E)

00028554 Thompson, C.M.; Forbis, A.D. (1978) Acute Toxicity of Lasso EC (MCB) (AB-78-167) to
Bluegill Sunfish (Lepomis macrochirus).  (Unpublished study received Dec 28, 1979 under
524-285; prepared by Analytical Bio Chemistry Laboratories, Inc., submitted by Monsanto
Co., Washington, D.C.; CDL:241535-F)

00028555 McAllister, W.A.; Forbis, A.D. (1978) Acute Toxicity of Lasso EC (MCB) (AB-78-167) to
Daphnia magna.  (Unpublished study received Dec 28, 1979 under 524-285; prepared by
Analytical Bio Chemistry Laboratories, Inc., submitted by Monsanto Co., Washington, D.C.;
CDL:241535-G)

00028556 Lauer, R.; Arras, D.D.; Stranz, J.L.; et al. (1979) Residues of Alachlor and Atrazine in Field
Treated Sorghum following Preor Postemergent Applications with Lasso(R) or a Lasso(R) +
Atrazine Tank Mix: Report No. MSL-1033.  Rev.  (Unpublished study received Mar 25, 1980
under 524-285; prepared in cooperation with ABC Laboratories, Inc., submitted by Monsanto
Co., Washington, D.C.; CDL:099326-A)

00028557 Monsanto Company (19??) Analytical Residue Method for Alachlor in Sorghum Forage,
Fodder and Grain.  Two undated methods.  (Unpublished study received Mar 25, 1980 under
524-285; CDL: 099326-B)

00028558 Monsanto Company (19??) Reasonable Grounds in Support of the Request: [Lasso]. 
(Unpublished study received Mar 25, 1980 under 524-285; CDL:099326-C)

00031524 Thompson, C.M.; Forbis, A.D.; Oleson, F.B.; et al. (1979) Acute Toxicity of Lasso(R)
NF-79-WB (AB-79-068) to Rainbow Trout (Salmo gairdneri): Static Acute Bioassay Report #
24007. (Unpublished study received Jan 17, 1980 under 524-EX-49; prepared in cooperation
with Analytical Bio Chemistry Laboratories, Inc., submitted by Monsanto Co., Washington,
D.C.; CDL:241619-E)

00031525 Thompson, C.M.; McAllister, W.A.; Oleson, F.B.; et al. (1979) Acute Toxicity of Lasso(R)
NF-79-WB (AB-79-069) to Bluegill Sunfish (Lepomis macrochirus): Static Acute Bioassay
Report # 24008. (Unpublished study received Jan 17, 1980 under 524-EX-49; prepared in
cooperation with Analytical Bio-Chemistry Laboratories, Inc., submitted by Monsanto Co.,
Washington, D.C.; CDL:241619-F)

00031526 Thompson, C.M.; Forbis, A.D.; Oleson, F.B. (1979) Acute Toxicity of Lasso(R) NF-79-WB
(AB-79-070) to Daphnia magna: Static Acute Bioassay Report # 24009.  (Unpublished study
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received Jan 17, 1980 under 524-EX-49; prepared in cooperation with Analytical Bio
Chemistry Laboratories, Inc., submitted by Monsanto Co., Washington, D.C.; CDL:241619-G)

00035389 Monsanto Company (1969) [Residues of Lasso in Green Beans].  (Unpublished study received
on unknown date under 1F1009; CDL: 091749-I)

00035390 Monsanto Company (1969) [Residues of Lasso in Lima Beans].  (Unpublished study received
on unknown date under 1F1009; CDL: 091749-J)

00035391 Monsanto Company (1969) [Residues of Lasso in Kidney Beans].  (Unpublished study
received on unknown date under 1F1009; CDL: 091749-K)

00035395 Monsanto Company (1969) [Residues of Lasso and Atrazine in Corn]. (Unpublished study
received on unknown date under 1F1009; CDL: 091749-O)

00035399 Monsanto Company (1969) [Residues of Lasso in Corn].  (Unpublished study received on
unknown date under 1F1009; CDL:091749-T)

00043645 Rodwell, D.E.; Tasker, E.J. (1980) Teratology Study in Rats: IRDC No. 401-058; IR-79-020. 
(Unpublished study including submitter summary, received Oct 16, 1980 under 524-285;
prepared by International Research and Development Corp., submitted by Monsanto Co.,
Washington, D.C.; CDL:243506-A)

00068044 Wilson, G.R.; Dubelman, S. (1981) Residues of Alachlor in Sorghum Forage, Stover, and
Grain following Preemergent Treatment with Alachlor in Tank-mix Combinations with
Propazine and Bifenox: Report No. MSL-1577.  Final rept.  Includes undated methods
entitled: Analytical residue method for alachlor in sorghum forage, stover, and grain; Analytical
residue method for bifenox (Modown) in sorghum; Analytical residue method for propazine in
sorghum forage, stover, and grain.  (Unpublished study received May 27, 1981 under 524-285;
prepared by ABC Laboratories, Inc., submitted by Monsanto Co., Washington, D.C.;
CDL:245225-A)

00068045 Monsanto Company (19??) Reasonable Grounds in Support of the Request: [Lasso]. 
(Unpublished study received May 27, 1981 under 524-285; CDL:245225-B)

00075062 Schroeder, R.E.; Hogan, G.K.; Smock, M.E.; et al. (1981) A Three Generation Reproduction
Study in Rats with Alachlor: Project No. 77-2066.  Final rept.  (Unpublished study received Jul
10, 1981 under 524-285; prepared by Bio/dynamics, Inc., submitted by Monsanto Co.,
Washington, D.C.; CDL:070177-A)

00075709 Daly, I.W.; Hogan, G.K.; Plutnick, R.; et al. (1981) An Eighteen Month Chronic Feeding
Study of Alachlor in Mice: Project No. 772064.  Final rept.  (Unpublished study received Jul 1,
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1981 under 524-285; prepared by Bio/dynamics, Inc., submitted by Monsanto Co.,
Washington, D.C.; CDL:070168-A; 070169)

00074486 Atkins, E.L.; Kellum, D.  (1980) Effect of Pesticides on Apiculture:  Maximizing the
Effectiveness of Honey Bees as Pollinators: Project No. 1499.  1980 annual report
(Unpublished study received June 8, 1981, under 2141-159; prepared by Univ.  Of California--
Riverside, Citrus Research Center and Agricultural Experiment Station, Deptmant of
Entomology, submitted by American Cyanamid Cl., Princeton, N.J.: CDL  070148-G

00078301 Guth, J.A. (1975) CGA-24705 Leaching Model Study with the Herbicide CGA-24705 in Four
Standard Soils: Nr. SPR 3/75.  (Unpublished study received Jul 23, 1981 under 100-587;
prepared by CibaGeigy, Ltd., Switzerland, submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:245628-E)

00079523 Fink, R.; Beavers, J.B.; Brown, R.; et al. (1979) Final Report: Acute Oral LD50--Bobwhite
Quail: Project No. 139-179.  (Unpublished study received June 2, 1981 under 524-285;
prepared by Wildlife International, Ltd., submitted by Monsanto Co., Washington, D.C.;
CDL:245260-A)

00081311 Monsanto Company (1968) Results of Analysis of Field Treated Peanuts.  (Unpublished study
received Jan 22, 1969 under 9F0776; CDL:091335-B)

00081314 Monsanto Company (19??) Summary on Metabolism of CP 50144 (Lasso) in Cotton and
Peanuts.  (Unpublished study received Jan 22, 1969 under 9F0776; CDL:091335-E)

00087479 Ahmed, F.E.; Tegeris, A.S.; Underwood, P.C.; et al. (1981) Alachlor: Six Month Study in the
Dog: Testing Facility's Report No. 7952; Sponsor's Report No. PR-80-015.  (Unpublished
study, including submitter summary, received Dec 1, 1981 under 524-316; prepared by
Pharmacopathics Research Laboratories, Inc., submitted by Monsanto Co., Washington, D.C.;
CDL:246292-A; 246293)

00091050 Daly, I.W.; McCandless, J.B.; Jonassen, H.; et al. (1981) A Chronic Feeding Study of Alachlor
in Rats: Project No. 77-2065.  Final rept.  (Unpublished study received Jan 5, 1982 under
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C.  20460

OFFICE OF           
PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

GENERIC AND PRODUCT SPECIFIC
DATA CALL-IN NOTICE

CERTIFIED MAIL

Dear Sir or Madam:

This Notice requires you and other registrants of pesticide products containing the active
ingredient identified in Attachment A of this Notice, the Data Call-In Chemical Status Sheet, to
submit certain data as noted herein to the U.S. Environmental Protection Agency (EPA, the
Agency). These data are necessary to maintain the continued registration of your product(s)
containing this active ingredient. Within 90 days after you receive this Notice you must respond as
set forth in Section III below. Your response must state:

1. How you will comply with the requirements set forth in this Notice and its Attachments
1 through 6; or

2. Why you believe you are exempt from the requirements listed in this Notice and in
Attachment 3 (for both generic and product specific data), the Requirements Status and
Reqistrant's Response Form, (see section III-B); or

3. Why you believe EPA should not require your submission of data in the manner
specified by this Notice (see section III-D).

If you do not respond to this Notice, or if you do not satisfy EPA that you will comply with its
requirements or should be exempt or excused from doing so, then the registration of your
product(s) subject to this Notice will be subject to suspension. We have provided a list of all of
your products subject to this Notice in Attachment 2.  All products are listed on both the generic
and product specific Data Call-In Response Forms.   Also included is a list of all registrants who
were sent this Notice (Attachment 5).

The authority for this Notice is section 3(c)(2)(B) of the Federal Insecticide, Fungicide and
Rodenticide Act as amended (FIFRA), 7 U.S.C. section 136a(c)(2)(B). Collection of this 
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information is authorized under the Paperwork Reduction Act by OMB Approval No. 2070-0107
and 2070-0057 (expiration date 3-31-99).

This Notice is divided into six sections and six Attachments. The Notice itself contains
information and instructions applicable to all Data Call-In Notices. The Attachments contain
specific chemical information and instructions. The six sections of the Notice are:

Section I - Why You are Receiving this Notice
Section II - Data Required by this Notice
Section III - Compliance with Requirements of this Notice
Section IV - Consequences of Failure to Comply with this Notice
Section V - Registrants' Obligation to Report Possible Unreasonable Adverse Effects
Section VI - Inquiries and Responses to this Notice

The Attachments to this Notice are:

1 - Data Call-In Chemical Status Sheet
2 - Generic Data Call-In and Product Specific Data Call-In Response Forms(Insert A) with

Instructions
3 - Generic Data Call-In and Product Specific Data Call-In Requirements Status and

Registrant's Response Forms (Insert B) with Instructions
4 - EPA Batching of End-Use Products for Meeting Acute Toxicology Data Requirements

for Reregistration
5 - List of Registrants Receiving This Notice

SECTION I.   WHY YOU ARE RECEIVING THIS NOTICE

The Agency has reviewed existing data for this active ingredient(s) and reevaluated the data
needed to support continued registration of the subject active ingredient(s). This reevaluation
identified additional data necessary to assess the health and safety of the continued use of
products containing this active ingredient(s). You have been sent this Notice because you have
product(s) containing the subject active ingredient(s).

SECTION II.   DATA REQUIRED BY THIS NOTICE

II-A. DATA REQUIRED

The data required by this Notice are specified in the Requirements Status and
Registrant's Response Forms  (Insert B)  (for both generic and product specific data
requirements).   Depending on the results of the studies required in this Notice, additional
studies/testing may be required.

II-B. SCHEDULE FOR SUBMISSION OF DATA 
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You are required to submit the data or otherwise satisfy the data requirements specified
in the Requirements Status and Registrant's Response Forms (Insert B) within the time frames
provided.

II-C. TESTING PROTOCOL

All studies required under this Notice must be conducted in accordance with test
standards outlined in the Pesticide Assessment Guidelines for those studies for which guidelines
have been established.

These EPA Guidelines are available from the National Technical Information Service
(NTIS), Attn: Order Desk, 5285 Port Royal Road, Springfield, VA  22161 (Telephone number:
703-605-6000).

Protocols approved by the Organization for Economic Cooperation and Development
(OECD) are also acceptable if the OECD recommended test standards conform to those
specified in the Pesticide Data Requirements regulation (40 CFR § 158.70). When using the
OECD protocols, they should be modified as appropriate so that the data generated by the study
will satisfy the requirements of 40 CFR § 158. Normally, the Agency will not extend deadlines
for complying with data requirements when the studies were not conducted in accordance with
acceptable standards. The OECD protocols are available from OECD, 2001 L Street, N.W.,
Washington, D.C. 20036 (Telephone number 202-785-6323; Fax telephone number 202-785-
0350).

All new studies and proposed protocols submitted in response to this Data Call-In
Notice must be in accordance with Good Laboratory Practices [40 CFR Part 160].

II-D. REGISTRANTS RECEIVING PREVIOUS SECTION 3(c)(2)(B) NOTICES ISSUED
BY THE AGENCY

Unless otherwise noted herein, this Data Call-In does not in any way supersede or
change the requirements of any previous Data Call-In(s), or any other agreements entered into
with the Agency pertaining to such prior Notice. Registrants must comply with the requirements
of all Notices to avoid issuance of a Notice of Intent to Suspend their affected products.

SECTION III. COMPLIANCE WITH REQUIREMENTS OF THIS NOTICE

You must use the correct forms and instructions when completing your response to this Notice. 
The type of Data Call-In you must comply with (Generic or Product Specific) is specified in item
number 3 on the four Data Call-In forms (Attachments 2 and 3).

III-A. SCHEDULE FOR RESPONDING TO THE AGENCY

The appropriate responses initially required by this Notice for generic and product
specific data must be submitted to the Agency within 90 days after your receipt of this Notice.
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Failure to adequately respond to this Notice within 90 days of your receipt will be a basis for
issuing a Notice of Intent to Suspend (NOIS) affecting your products. This and other bases for
issuance of NOIS due to failure to comply with this Notice are presented in Section IV-A and
IV-B.

III-B. OPTIONS FOR RESPONDING TO THE AGENCY

1. Generic Data Requirements

The options for responding to this Notice for generic data requirements are: (a)
voluntary cancellation, (b) delete use(s), (c) claim generic data exemption, (d) agree to satisfy
the generic data requirements imposed by this Notice or (e) request a data waiver(s).

A discussion of how to respond if you choose the Voluntary Cancellation option, the
Delete Use(s) option or the Generic Data Exemption option is presented below.  A discussion
of the various options available for satisfying the generic data requirements of this Notice is
contained in Section III-C. A discussion of options relating to requests for data waivers is
contained in Section III-D.

Two forms apply to generic data requirements, one or both of which must be used in
responding to the Agency, depending upon your response.  These two forms are the
Data-Call-In Response Form(Insert A), and the Requirements Status and Registrant's Response
Form((Insert B). 

The Data Call-In Response Forms(Insert A) must be submitted as part of every response to this
Notice. The Requirements Status and Registrant's Response Forms(Insert B) also must be
submitted if you do not qualify for a Generic Data Exemption or are not requesting voluntary
cancellation of your registration(s).  Please note that the company's authorized representative is
required to sign the first page of both Data Call-In Response Forms(Insert A) and the
Requirements Status and Registrant's Response Forms(Insert B) and initial any subsequent pages.
The forms contain separate detailed instructions on the response options. Do not alter the printed
material. If you have questions or need assistance in preparing your response, call or write the
contact person(s) identified in Attachment 1.

a. Voluntary Cancellation - 

You may avoid the requirements of this Notice by requesting voluntary cancellation of your
product(s) containing the active ingredient that is the subject of this Notice. If you wish to
voluntarily cancel your product, you must submit completed Generic and Product Specific Data
Call-In Response Forms(Insert A), indicating your election of this option. Voluntary cancellation
is item number 5 on both Data Call-In Response Form(s). If you choose this option, these are the
only forms that you are required to complete.
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If you chose to voluntarily cancel your product, further sale and distribution of your product
after the effective date of cancellation must be in accordance with the Existing Stocks provisions
of this Notice, which are contained in Section IV-C.

b. Use Deletion - 

You may avoid the requirements of this Notice by eliminating the uses of your product to which
the requirements apply. If you wish to amend your registration to delete uses, you must submit
the Requirements Status and Registrant's Response Form (Insert B), a completed application for
amendment, a copy of your proposed amended labeling, and all other information required for
processing the application.  Use deletion is option number 7 under item 9 in the instructions for
the Requirements Status and Registrant's Response Forms (Insert B). You must also complete a
Data Call-In Response Form(Insert A) by signing the certification, item number 8.  Application
forms for amending registrations may be obtained from the Registration Support Branch,
Registration Division, Office of Pesticide Programs, EPA, by calling (703) 308-8358.

If you choose to delete the use(s) subject to this Notice or uses subject to specific data
requirements, further sale, distribution, or use of your product after one year from the due date of
your 90 day response, is allowed only if the product bears an amended label.

c. Generic Data Exemption - 

Under section 3(c)(2)(D) of FIFRA, an applicant for registration of a product is exempt from
the requirement to submit or cite generic data concerning an active ingredient if the active
ingredient in the product is derived exclusively from purchased, registered pesticide products
containing the active ingredient. EPA has concluded, as an exercise of its discretion, that it
normally will not suspend the registration of a product which would qualify and continue to
qualify for the generic data exemption in section 3(c)(2)(D) of FIFRA. To qualify, all of the
following requirements must be met:

(i).  The active ingredient in your registered product must be present solely because of
incorporation of another registered product which contains the subject active ingredient and is
purchased from a source not connected with you;

(ii).  Every registrant who is the ultimate source of the active ingredient in your product subject
to this DCI must be in compliance with the requirements of this Notice and must remain in
compliance; and

(iii).  You must have provided to EPA an accurate and current "Confidential Statement of
Formula" for each of your products to which this Notice applies.

To apply for the Generic Data Exemption you must submit a completed Data Call-In Response
Form(Insert A), Attachment 2 and all supporting documentation. The Generic Data Exemption is
item number 6a on the Data Call-In Response Form(Insert A). If you claim a generic data
exemption you are not required to complete the Requirements Status and Registrant's Response
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Form (Insert A). Generic Data Exemption cannot be selected as an option for responding to
product specific data requirements.

If you are granted a Generic Data Exemption, you rely on the efforts of other persons to
provide the Agency with the required data. If the registrant(s) who have committed to generate
and submit the required data fail to take appropriate steps to meet requirements or are no longer
in compliance with this Data Call-In Notice, the Agency will consider that both they and you are
not compliance and will normally initiate proceedings to suspend the registrations of both your
and their product(s), unless you commit to submit and do submit the required data within the
specified time. In such cases the Agency generally will not grant a time extension for submitting
the data.

d. Satisfying the Generic Data Requirements of this Notice

There are various options available to satisfy the generic data requirements of this Notice. These
options are discussed in Section III-C.1. of this Notice and comprise options 1 through 6 of item
9 in the instructions for the Requirements Status and Registrant's Response Form(Insert B) and
item 6b on the Data Call-In Response Form (Insert A).  If you choose item 6b (agree to satisfy the
generic data requirements), you must submit the Data Call-In Response Form(Insert A) and the
Requirements Status and Registrant's Response Form(Insert B) as well as any other
information/data pertaining to the option chosen to address the data requirement.  Your response
must be on the forms marked "GENERIC" in item number 3.

e. Request for Generic Data Waivers.

Waivers for generic data are discussed in Section III-D.1. of this Notice and are covered by
options 8 and 9 of item 9 in the instructions for the Requirements Status and Registrant's
Response Form(Insert B). If you choose one of these options, you must submit both forms as well
as any other information/data pertaining to the option chosen to address the data requirement.

2. Product Specific Data Requirements

The options for responding to this Notice for product specific data are: (a) voluntary
cancellation, (b) agree to satisfy the product specific data requirements imposed by this Notice or
(c) request a data waiver(s).

A discussion of how to respond if you choose the Voluntary Cancellation option is presented
below.  A discussion of the various options available for satisfying the product specific data
requirements of this Notice is contained in Section III-C.2. A discussion of options relating to
requests for data waivers is contained in Section III-D.2.

Two forms apply to the product specific data requirements one or both of which must be used
in responding to the Agency, depending upon your response.  These forms are the Data-Call-In
Response Form(Insert A), and the Requirements Status and Registrant's Response Form(Insert
B), for product specific data.  The Data Call-In Response Form (Insert A) must be submitted as
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part of every response to this Notice.  In addition, one copy of the Requirements Status and
Registrant's Response Form(Insert B) also must be submitted for each product listed on the Data
Call-In Response Form(Insert A) unless the voluntary cancellation option is selected.  Please note
that the company's authorized representative is required to sign the first page of the Data Call-In
Response Form(Insert A) and Requirements Status and Registrant's Response Form (Insert B) (if
this form is required) and initial any subsequent pages. The forms contain separate detailed
instructions on the response options.  Do not alter the printed material. If you have questions or
need assistance in preparing your response, call or write the contact person(s) identified in
Attachment 1.

a. Voluntary Cancellation 

You may avoid the requirements of this Notice by requesting voluntary cancellation of your
product(s) containing the active ingredient that is the subject of this Notice. If you wish to
voluntarily cancel your product, you must submit a completed Data Call-In Response Form(Insert
A), indicating your election of this option. Voluntary cancellation is item number 5 on both the
Generic and Product Specific Data Call-In Response Forms(Insert B). If you choose this option,
you must complete both Data Call-In response forms.  These are the only forms that you are
required to complete.  

If you choose to voluntarily cancel your product, further sale and distribution of your product
after the effective date of cancellation must be in accordance with the Existing Stocks provisions
of this Notice which are contained in Section IV-C.

b. Satisfying the Product Specific Data Requirements of this Notice. 

There are various options available to satisfy the product specific data requirements of this
Notice. These options are discussed in Section III-C. of this Notice and comprise options 1
through 6 of item 9 in the instructions for the product specific Requirements Status and
Registrant’s Response Form(Insert B)  and item numbers 7a and 7b (agree to satisfy the product
specific data requirements for an MUP or EUP as applicable) on the product specific Data Call-In
Response Form(Insert A). Note that the options available for addressing product specific data
requirements differ slightly from those options for fulfilling generic data requirements. Deletion of
a use(s) and the low volume/minor use option are not valid options for fulfilling product specific
data requirements. It is important to ensure that you are using the correct forms and instructions
when completing your response to the Reregistration Eligibility Decision document.

c. Request for Product Specific Data Waivers.

Waivers for product specific data are discussed in Section III-D.2. of this Notice and are
covered by option 7 of item 9 in the instructions for the Requirements Status and Registrant's
Response Form(Insert B).  If you choose this option, you must submit the Data Call-In Response
Form(Insert A) and the Requirements Status and Registrant's Response Form(Insert B) as well as
any other information/data pertaining to the option chosen to address the data requirement.  Your
response must be on the forms marked "PRODUCT SPECIFIC" in item number 3.   
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III-C SATISFYING THE DATA REQUIREMENTS OF THIS NOTICE

1. Generic Data

If you acknowledge on the Generic Data Call-In Response Form(Insert A) that you agree to
satisfy the generic data requirements (i.e. you select item number 6b), then you must select one of
the six options on the Generic Requirements Status and Registrant's Response Form(Insert B)
related to data production for each data requirement. Your option selection should be entered
under item number 9, "Registrant Response." The six options related to data production are the
first six options discussed under item 9 in the instructions for completing the Requirements Status
and Registrant's Response Form. These six options are listed immediately below with information
in parentheses to guide you to additional instructions provided in this Section. The options are:

(1) I will generate and submit data within the specified timeframe (Developing Data)
(2) I have entered into an agreement with one or more registrants to develop data jointly

(Cost Sharing) 
(3) I have made offers to cost-share (Offers to Cost Share)
(4) I am submitting an existing study that has not been submitted previously to the Agency

by anyone (Submitting an Existing Study) 
(5) I am submitting or citing data to upgrade a study classified by EPA as partially

acceptable and upgradeable (Upgrading a Study)
(6) I am citing an existing study that EPA has classified as acceptable or an existing study

that has been submitted but not reviewed by the Agency (Citing an Existing Study)

Option 1. Developing Data 

If you choose to develop the required data it must be in conformance with Agency guidelines
and with other Agency requirements as referenced herein and in the attachments. All data
generated and submitted must comply with the Good Laboratory Practice (GLP) rule (40 CFR
Part 160), be conducted according to the Pesticide Assessment Guidelines (PAG) and be in
conformance with the requirements of PR Notice 86-5. In addition, certain studies require Agency
approval of test protocols in advance of study initiation. Those studies for which a protocol must
be submitted have been identified in the Requirements Status and Registrant's Response
Form(Insert B) and/or footnotes to the form. If you wish to use a protocol which differs from the
options discussed in Section II-C of this Notice, you must submit a detailed description of the
proposed protocol and your reason for wishing to use it. The Agency may choose to reject a
protocol not specified in Section II-C. If the Agency rejects your protocol you will be notified in
writing, however, you should be aware that rejection of a proposed protocol will not be a basis
for extending the deadline for submission of data.

A progress report must be submitted for each study within 90 days from the date you are
required to commit to generate or undertake some other means to address that study requirement,
such as making an offer to cost share or agreeing to share in the cost of developing that study. 
This 90-day progress report must include the date the study was or will be initiated and, for
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studies to be started within 12 months of commitment, the name and address of the
laboratory(ies) or individuals who are or will be conducting the study.

In addition, if the time frame for submission of a final report is more than 1 year, interim reports
must be submitted at 12 month intervals from the date you are required to commit to generate or
otherwise address the requirement for the study. In addition to the other information specified in
the preceding paragraph, at a minimum, a brief description of current activity on and the status of
the study must be included as well as a full description of any problems encountered since the last
progress report.

The time frames in the Requirements Status and Registrant's Response Form(Insert B) are the
time frames that the Agency is allowing for the submission of completed study reports or
protocols. The noted deadlines run from the date of the receipt of this Notice by the registrant. If
the data are not submitted by the deadline, each registrant is subject to receipt of a Notice of
Intent to Suspend the affected registration(s).

If you cannot submit the data/reports to the Agency in the time required by this Notice and
intend to seek additional time to meet the requirements(s), you must submit a request to the
Agency which includes: (1) a detailed description of the expected difficulty and (2) a proposed
schedule including alternative dates for meeting such requirements on a step-by-step basis. You
must explain any technical or laboratory difficulties and provide documentation from the
laboratory performing the testing. While EPA is considering your request, the original deadline
remains. The Agency will respond to your request in writing. If EPA does not grant your request,
the original deadline remains. Normally, extensions can be requested only in cases of
extraordinary testing problems beyond the expectation or control of the registrant. Extensions will
not be given in submitting the 90-day responses. Extensions will not be considered if the request
for extension is not made in a timely fashion; in no event shall an extension request be considered
if it is submitted at or after the lapse of the subject deadline.

Option 2. Agreement to Share in Cost to Develop Data 

If you choose to enter into an agreement to share in the cost of producing the required data but
will not be submitting the data yourself, you must provide the name of the registrant who will be
submitting the data. You must also provide EPA with documentary evidence that an agreement
has been formed. Such evidence may be your letter offering to join in an agreement and the other
registrant's acceptance of your offer, or a written statement by the parties that an agreement
exists. The agreement to produce the data need not specify all of the terms of the final
arrangement between the parties or the mechanism to resolve the terms. Section 3(c)(2)(B)
provides that if the parties cannot resolve the terms of the agreement they may resolve their
differences through binding arbitration.

Option 3. Offer to Share in the Cost of Data Development 

If you have made an offer to pay in an attempt to enter into an agreement or amend an existing
agreement to meet the requirements of this Notice and have been unsuccessful, you may request
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EPA (by selecting this option) to exercise its discretion not to suspend your registration(s),
although you did not comply with the data submission requirements of this Notice. EPA has
determined that as a general policy, absent other relevant considerations, it will not suspend the
registration of a product of a registrant who has in good faith sought and continues to seek to
enter into a joint data development/cost sharing program, but the other registrant(s) developing
the data has refused to accept the offer. To qualify for this option, you must submit
documentation to the Agency proving that you have made an offer to another registrant (who has
an obligation to submit data) to share in the burden of developing that data. You must also submit
to the Agency a completed Certification with Respect to Citations of Data  (in PR Notice 98-5)
(EPA Form 8570-34) .  In addition, you must demonstrate that the other registrant to whom the
offer was made has not accepted your offer to enter into a cost-sharing agreement by including a
copy of your offer and proof of the other registrant's receipt of that offer (such as a certified mail
receipt). Your offer must, in addition to anything else, offer to share in the burden of producing
the data upon terms to be agreed to or, failing agreement, to be bound by binding arbitration as
provided by FIFRA section 3(c)(2)(B)(iii) and must not qualify this offer. The other registrant
must also inform EPA of its election of an option to develop and submit the data required by this
Notice by submitting a Data Call-In Response Form(Insert A) and a Requirements Status and
Registrant's Response Form(Insert B) committing to develop and submit the data required by this
Notice.

In order for you to avoid suspension under this option, you may not withdraw your offer to
share in the burden of developing the data. In addition, the other registrant must fulfill its
commitment to develop and submit the data as required by this Notice. If the other registrant fails
to develop the data or for some other reason is subject to suspension, your registration as well as
that of the other registrant normally will be subject to initiation of suspension proceedings, unless
you commit to submit, and do submit, the required data in the specified time frame. In such cases,
the Agency generally will not grant a time extension for submitting the data.

Option 4. Submitting an Existing Study 

If you choose to submit an existing study in response to this Notice, you must determine that
the study satisfies the requirements imposed by this Notice. You may only submit a study that has
not been previously submitted to the Agency or previously cited by anyone. Existing studies are
studies which predate issuance of this Notice. Do not use this option if you are submitting data to
upgrade a study. (See Option 5).

You should be aware that if the Agency determines that the study is not acceptable, the Agency
will require you to comply with this Notice, normally without an extension of the required date of
submission. The Agency may determine at any time that a study is not valid and needs to be
repeated.

To meet the requirements of the DCI Notice for submitting an existing study, all of the
following three criteria must be clearly met:
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a. You must certify at the time that the existing study is submitted that the raw data and
specimens from the study are available for audit and review and you must identify where
they are available. This must be done in accordance with the requirements of the Good
Laboratory Practice (GLP) regulation, 40 CFR Part 160. As stated in 40 CFR 160.3,
Raw data means any laboratory worksheets, records, memoranda, notes, or exact copies
thereof, that are the result of original observations and activities of a study and are
necessary for the reconstruction and evaluation of the report of that study. In the event
that exact transcripts of raw data have been prepared (e.g., tapes which have been
transcribed verbatim, dated, and verified accurate by signature), the exact copy or exact
transcript may be substituted for the original source as raw data. 'Raw data' may include
photographs, microfilm or microfiche copies, computer printouts, magnetic media,
including dictated observations, and recorded data from automated instruments." The
term "specimens", according to 40 CFR 160.3, means "any material derived from a test
system for examination or analysis."

b. Health and safety studies completed after May 1984 must also contain all GLP-required
quality assurance and quality control information pursuant to the requirements of 40
CFR Part 160. Registrants also must certify at the time of submission of the existing
study that such GLP information is available for post May 1984 studies by including an
appropriate statement on or attached to the study signed by an authorized official or
representative of the registrant.

c. You must certify that each study fulfills the acceptance criteria for the Guideline relevant
to the study provided in the FIFRA Accelerated Reregistration Phase 3 Technical
Guidance and that the study has been conducted according to the Pesticide Assessment
Guidelines (PAG) or meets the purpose of the PAG (both documents available from
NTIS). A study not conducted according to the PAG may be submitted to the Agency
for consideration if the registrant believes that the study clearly meets the purpose of the
PAG. The registrant is referred to 40 CFR 158.70 which states the Agency's policy
regarding acceptable protocols. If you wish to submit the study, you must, in addition to
certifying that the purposes of the PAG are met by the study, clearly articulate the
rationale why you believe the study meets the purpose of the PAG, including copies of
any supporting information or data. It has been the Agency's experience that studies
completed prior to January 1970 rarely satisfied the purpose of the PAG and that
necessary raw data usually are not available for such studies.

If you submit an existing study, you must certify that the study meets all requirements of the
criteria outlined above.

If EPA has previously reviewed a protocol for a study you are submitting, you must identify any
action taken by the Agency on the protocol and must indicate, as part of your certification, the
manner in which all Agency comments, concerns, or issues were addressed in the final protocol
and study.
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If you know of a study pertaining to any requirement in this Notice which does not meet the
criteria outlined above but does contain factual information regarding unreasonable adverse
effects, you must notify the Agency of such a study. If such a study is in the Agency's files, you
need only cite it along with the notification. If not in the Agency's files, you must submit a
summary and copies as required by PR Notice 86-5 entitled "Standard Format for Data Submitted
under FIFRA".

Option 5. Upgrading a Study 

If a study has been classified as partially acceptable and upgradeable, you may submit data to
upgrade that study. The Agency will review the data submitted and determine if the requirement is
satisfied. If the Agency decides the requirement is not satisfied, you may still be required to
submit new data normally without any time extension. Deficient, but upgradeable studies will
normally be classified as supplemental. However, it is important to note that not all studies
classified as supplemental are upgradeable. If you have questions regarding the classification of a
study or whether a study may be upgraded, call or write the contact person listed in Attachment 1.
If you submit data to upgrade an existing study you must satisfy or supply information to correct
all deficiencies in the study identified by EPA. You must provide a clearly articulated rationale of
how the deficiencies have been remedied or corrected and why the study should be rated as
acceptable to EPA. Your submission must also specify the MRID number(s) of the study which
you are attempting to upgrade and must be in conformance with PR Notice 86-5 entitled
"Standard Format for Data Submitted under FIFRA."

Do not submit additional data for the purpose of upgrading a study classified as unacceptable
and determined by the Agency as not capable of being upgraded.

This option also should be used to cite data that has been previously submitted to upgrade a
study, but has not yet been reviewed by the Agency. You must provide the MRID number of the
data submission as well as the MRID number of the study being upgraded.

The criteria for submitting an existing study, as specified in Option 4 above, apply to all data
submissions intended to upgrade studies. Additionally, your submission of data intended to
upgrade studies must be accompanied by a certification that you comply with each of those
criteria, as well as a certification regarding protocol compliance with Agency requirements.

Option 6. Citing Existing Studies

If you choose to cite a study that has been previously submitted to EPA, that study must have
been previously classified by EPA as acceptable, or it must be a study which has not yet been
reviewed by the Agency. Acceptable toxicology studies generally will have been classified as
"core-guideline" or "core-minimum."  For ecological effects studies, the classification generally
would be a rating of "core." For all other disciplines the classification would be "acceptable." With
respect to any studies for which you wish to select this option, you must provide the MRID
number of the study you are citing and, if the study has been reviewed by the Agency, you must
provide the Agency's classification of the study.
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If you are citing a study of which you are not the original data submitter, you must submit a
completed copy of EPA Form No. 8570-34, Certification with Respect to Citations of Data.

2. Product Specific Data

If you acknowledge on the product specific Data Call-In Response Form(Insert A) that you
agree to satisfy the product specific data requirements (i.e. you select option 7a or 7b), then you
must select one of the six options on the Requirements Status and Registrant’s Response
Form(Insert B) related to data production for each data requirement. Your option selection
should be entered under item number 9, "Registrant Response." The six options related to data
production are the first six options discussed under item 9 in the instructions for completing the
Requirements Status and Registrant's Response Form(Insert B). These six options are listed
immediately below with information in parentheses to guide registrants to additional instructions
provided in this Section. The options are:

(1) I will generate and submit data within the specified time-frame (Developing Data)
(2) I have entered into an agreement with one or more registrants to develop data jointly

(Cost Sharing) 
(3) I have made offers to cost-share (Offers to Cost Share)
(4) I am submitting an existing study that has not been submitted previously to the Agency

by anyone (Submitting an Existing Study) 
(5) I am submitting or citing data to upgrade a study classified by EPA as partially

acceptable and upgradeable (Upgrading a Study)
(6) I am citing an existing study that EPA has classified as acceptable or an existing study

that has been submitted but not reviewed by the Agency (Citing an Existing Study)

Option 1. Developing Data -- The requirements for developing product specific data are the same
as those described for generic data (see Section III.C.1, Option 1) except that normally no
protocols or progress reports are required.

Option 2. Agree to Share in Cost to Develop Data -- If you enter into an agreement to cost share,
the same requirements apply to product specific data as to generic data (see Section III.C.1,
Option 2). However, registrants may only choose this option for acute toxicity data and certain
efficacy data and only if EPA has indicated in the attached data tables that your product and at
least one other product are similar for purposes of depending on the same data. If this is the case,
data may be generated for just one of the products in the group. The registration number of the
product for which data will be submitted must be noted in the agreement to cost share by the
registrant selecting this option.

Option 3. Offer to Share in the Cost of Data Development --The same requirements for generic
data (Section III.C.I., Option 3) apply to this option. This option only applies to acute toxicity
and certain efficacy data as described in option 2 above.

Option 4. Submitting an Existing Study -- The same requirements described for generic data (see
Section III.C.1., Option 4) apply to this option for product specific data.
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Option 5. Upgrading a Study -- The same requirements described for generic data (see Section
III.C.1., Option 5) apply to this option for product specific data.

Option 6. Citing Existing Studies -- The same requirements described for generic data (see
Section III.C.1., Option 6) apply to this option for product specific data.

Registrants who select one of the above 6 options must meet all of the requirements described
in the instructions for completing the Data Call-In Response Form(Insert A) and the
Requirements Status and Registrant's Response Form(Insert B), and in the generic data
requirements section (III.C.1.), as appropriate.

III-D REQUESTS FOR DATA WAIVERS

1. Generic Data

There are two types of data waiver responses to this Notice. The first is a request for a low
volume/minor use waiver and the second is a waiver request based on your belief that the data
requirement(s) are not appropriate for your product.

a. Low Volume/Minor Use Waiver 

Option 8 under item 9 on the Requirements Status and Registrant's Response
Form(Insert B). Section 3(c)(2)(A) of FIFRA requires EPA to consider the appropriateness of
requiring data for low volume/minor use pesticides. In implementing this provision, EPA
considers low volume pesticides to be only those active ingredients whose total production
volume for all pesticide registrants is small. In determining whether to grant a low volume,
minor use waiver, the Agency will consider the extent, pattern and volume of use, the economic
incentive to conduct the testing, the importance of the pesticide, and the exposure and risk from
use of the pesticide. If an active ingredient is used for both high volume and low volume uses, a
low volume exemption will not be approved. If all uses of an active ingredient are low volume
and the combined volumes for all uses are also low, then an exemption may be granted,
depending on review of other information outlined below. An exemption will not be granted if
any registrant of the active ingredient elects to conduct the testing. Any registrant receiving a
low volume/minor use waiver must remain within the sales figures in their forecast supporting
the waiver request in order to remain qualified for such waiver. If granted a waiver, a registrant
will be required, as a condition of the waiver, to submit annual sales reports. The Agency will
respond to requests for waivers in writing.

To apply for a low volume/minor use waiver, you must submit the following information, as
applicable to your product(s), as part of your 90-day response to this Notice:

(i).  Total company sales (pounds and dollars) of all registered product(s) containing the
active ingredient. If applicable to the active ingredient, include foreign sales for those products
that are not registered in this country but are applied to sugar (cane or beet), coffee, bananas,
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cocoa, and other such crops. Present the above information by year for each of the past five
years.

(ii)  Provide an estimate of the sales (pounds and dollars) of the active ingredient for
each major use site. Present the above information by year for each of the past five years.

(iii)  Total direct production cost of product(s) containing the active ingredient by year
for the past five years. Include information on raw material cost, direct labor cost, advertising,
sales and marketing, and any other significant costs listed separately.

(iv)  Total indirect production cost (e.g. plant overhead, amortized plant and equipment)
charged to product(s) containing the active ingredient by year for the past five years. Exclude all
non-recurring costs that were directly related to the active ingredient, such as costs of initial
registration and any data development.

(v)  A list of each data requirement for which you seek a waiver. Indicate the type of
waiver sought and the estimated cost to you (listed separately for each data requirement and
associated test) of conducting the testing needed to fulfill each of these data requirements.

(vi)  A list of each data requirement for which you are not seeking any waiver and the
estimated cost to you (listed separately for each data requirement and associated test) of
conducting the testing needed to fulfill each of these data requirements.

(vii)  For each of the next ten years, a year-by-year forecast of company sales (pounds
and dollars) of the active ingredient, direct production costs of product(s) containing the active
ingredient (following the parameters in item 2 above), indirect production costs of product(s)
containing the active ingredient (following the parameters in item 3 above), and costs of data
development pertaining to the active ingredient.

(viii)  A description of the importance and unique benefits of the active ingredient to
users. Discuss the use patterns and the effectiveness of the active ingredient relative to
registered alternative chemicals and non-chemical control strategies. Focus on benefits unique to
the active ingredient, providing information that is as quantitative as possible. If you do not have
quantitative data upon which to base your estimates, then present the reasoning used to derive
your estimates. To assist the Agency in determining the degree of importance of the active
ingredient in terms of its benefits, you should provide information on any of the following
factors, as applicable to your product(s): (a) documentation of the usefulness of the active
ingredient in Integrated Pest Management, (b) description of the beneficial impacts on the
environment of use of the active ingredient, as opposed to its registered alternatives, (c)
information on the breakdown of the active ingredient after use and on its persistence in the
environment, and (d) description of its usefulness against a pest(s) of public health significance.

Failure to submit sufficient information for the Agency to make a determination
regarding a request for a low volume/minor use waiver will result in denial of the request for a
waiver.
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b. Request for Waiver of Data 

Option 9, under Item 9, on the Requirements Status and Registrant's Response Form.
This option may be used if you believe that a particular data requirement should not apply
because the requirement is inappropriate. You must submit a rationale explaining why you
believe the data requirements should not apply. You also must submit the current label(s) of
your product(s) and, if a current copy of your Confidential Statement of Formula is not already
on file you must submit a current copy.

You will be informed of the Agency's decision in writing. If the Agency determines that
the data requirements of this Notice are not appropriate to your product(s), you will not be
required to supply the data pursuant to section 3(c)(2)(B). If EPA determines that the data are
required for your product(s), you must choose a method of meeting the requirements of this
Notice within the time frame provided by this Notice. Within 30 days of your receipt of the
Agency's written decision, you must submit a revised Requirements Status and Registrant's
Response Form indicating the option chosen.

2. Product Specific Data

If you request a waiver for product specific data because you believe it is inappropriate,
you must attach a complete justification for the request including technical reasons, data and
references to relevant EPA regulations, guidelines or policies. (Note: any supplemental data
must be submitted in the format required by PR Notice 86-5). This will be the only opportunity
to state the reasons or provide information in support of your request. If the Agency approves
your waiver request, you will not be required to supply the data pursuant to section 3(c)(2)(B)
of FIFRA. If the Agency denies your waiver request, you must choose an option for meeting the
data requirements of this Notice within 30 days of the receipt of the Agency's decision.  You
must indicate and submit the option chosen on the product specific Requirements Status and
Registrant's Response Form(Insert B). Product specific data requirements for product
chemistry, acute toxicity and efficacy (where appropriate) are required for all products and the
Agency would grant a waiver only under extraordinary circumstances. You should also be
aware that submitting a waiver request will not automatically extend the due date for the study
in question. Waiver requests submitted without adequate supporting rationale will be denied and
the original due date will remain in force.

SECTION IV. CONSEQUENCES OF FAILURE TO COMPLY WITH THIS NOTICE

IV-A NOTICE OF INTENT TO SUSPEND

The Agency may issue a Notice of Intent to Suspend products subject to this Notice due to
failure by a registrant to comply with the requirements of this Data Call-In Notice, pursuant to
FIFRA section 3(c)(2)(B). Events which may be the basis for issuance of a Notice of Intent to
Suspend include, but are not limited to, the following:



275

1. Failure to respond as required by this Notice within 90 days of your receipt of this
Notice.

2. Failure to submit on the required schedule an acceptable proposed or final protocol
when such is required to be submitted to the Agency for review.

3. Failure to submit on the required schedule an adequate progress report on a study as
required by this Notice.

4. Failure to submit on the required schedule acceptable data as required by this Notice.

5. Failure to take a required action or submit adequate information pertaining to any option
chosen to address the data requirements (e.g., any required action or information
pertaining to submission or citation of existing studies or offers, arrangements, or
arbitration on the sharing of costs or the formation of Task Forces, failure to comply
with the terms of an agreement or arbitration concerning joint data development or
failure to comply with any terms of a data waiver).

6. Failure to submit supportable certifications as to the conditions of submitted studies, as
required by Section III-C of this Notice.

7. Withdrawal of an offer to share in the cost of developing required data.

8. Failure of the registrant to whom you have tendered an offer to share in the cost of
developing data and provided proof of the registrant's receipt of such offer or failure of a
registrant on whom you rely for a generic data exemption either to:

a.  Inform EPA of intent to develop and submit the data required by this Notice on a
Data Call-In Response Form(Insert A) and a Requirements Status and Registrant’s
Response Form(Insert B).

b.  Fulfill the commitment to develop and submit the data as required by this Notice; or

c.  Otherwise take appropriate steps to meet the requirements stated in this Notice,
unless you commit to submit and do submit the required data in the specified time frame.

9. Failure to take any required or appropriate steps, not mentioned above, at any time
following the issuance of this Notice.
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IV-B. BASIS FOR DETERMINATION THAT SUBMITTED STUDY IS
UNACCEPTABLE

The Agency may determine that a study (even if submitted within the required time) is
unacceptable and constitutes a basis for issuance of a Notice of Intent to Suspend. The grounds
for suspension include, but are not limited to, failure to meet any of the following:

1) EPA requirements specified in the Data Call-In Notice or other documents incorporated
by reference (including, as applicable, EPA Pesticide Assessment Guidelines, Data Reporting
Guidelines, and GeneTox Health Effects Test Guidelines) regarding the design, conduct, and
reporting of required studies. Such requirements include, but are not limited to, those relating to
test material, test procedures, selection of species, number of animals, sex and distribution of
animals, dose and effect levels to be tested or attained, duration of test, and, as applicable, Good
Laboratory Practices.

2) EPA requirements regarding the submission of protocols, including the incorporation of
any changes required by the Agency following review.

3) EPA requirements regarding the reporting of data, including the manner of reporting,
the completeness of results, and the adequacy of any required supporting (or raw) data,
including, but not limited to, requirements referenced or included in this Notice or contained in
PR 86-5. All studies must be submitted in the form of a final report; a preliminary report will not
be considered to fulfill the submission requirement.

IV-C EXISTING STOCKS OF SUSPENDED OR CANCELLED PRODUCTS

EPA has statutory authority to permit continued sale, distribution and use of existing stocks of a
pesticide product which has been suspended or cancelled if doing so would be consistent with the
purposes of the Act.

The Agency has determined that such disposition by registrants of existing stocks for a
suspended registration when a section 3(c)(2)(B) data request is outstanding generally would not
be consistent with the Act's purposes. Accordingly, the Agency anticipates granting registrants
permission to sell, distribute, or use existing stocks of suspended product(s) only in exceptional
circumstances. If you believe such disposition of existing stocks of your product(s) which may be
suspended for failure to comply with this Notice should be permitted, you have the burden of
clearly demonstrating to EPA that granting such permission would be consistent with the Act.
You also must explain why an "existing stocks" provision is necessary, including a statement of
the quantity of existing stocks and your estimate of the time required for their sale, distribution,
and use. Unless you meet this burden, the Agency will not consider any request pertaining to the
continued sale, distribution, or use of your existing stocks after suspension.

If you request a voluntary cancellation of your product(s) as a response to this Notice and your
product is in full compliance with all Agency requirements, you will have, under most
circumstances, one year from the date your 90 day response to this Notice is due, to sell,
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distribute, or use existing stocks. Normally, the Agency will allow persons other than the
registrant such as independent distributors, retailers and end users to sell, distribute or use such
existing stocks until the stocks are exhausted. Any sale, distribution or use of stocks of voluntarily
cancelled products containing an active ingredient for which the Agency has particular risk
concerns will be determined on a case-by-case basis.

Requests for voluntary cancellation received after the 90 day response period required by this
Notice will not result in the agency granting any additional time to sell, distribute, or use existing
stocks beyond a year from the date the 90 day response was due, unless you demonstrate to the
Agency that you are in full compliance with all Agency requirements, including the requirements
of this Notice. For example, if you decide to voluntarily cancel your registration six months before
a 3-year study is scheduled to be submitted, all progress reports and other information necessary
to establish that you have been conducting the study in an acceptable and good faith manner must
have been submitted to the Agency, before EPA will consider granting an existing stocks
provision.

SECTION V. REGISTRANTS' OBLIGATION TO REPORT POSSIBLE
UNREASONABLE ADVERSE EFFECTS

Registrants are reminded that FIFRA section 6(a)(2) states that if at any time after a pesticide is
registered a registrant has additional factual information regarding unreasonable adverse effects
on the environment by the pesticide, the registrant shall submit the information to the Agency.
Registrants must notify the Agency of any factual information they have, from whatever source,
including but not limited to interim or preliminary results of studies, regarding unreasonable
adverse effects on man or the environment. This requirement continues as long as the products
are registered by the Agency.

SECTION VI. INQUIRIES AND RESPONSES TO THIS NOTICE

If you have any questions regarding the requirements and procedures established by this Notice,
call the contact person(s) listed in Attachment 1, the Data Call-In Chemical Status Sheet.

All responses to this Notice must include completed Data Call-In Response Forms (Insert A)and
completed Requirements Status and Registrant's Response Forms (Insert B), for both (generic and
product specific data) and any other documents required by this Notice, and should be submitted
to the contact person(s) identified in Attachment 1.  If the voluntary cancellation or generic data
exemption option is chosen, only the Generic and Product Specific Data Call-In Response
Forms(Insert A)  need be submitted.
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The Office of Compliance (OC) of the Office of Enforcement and Compliance Assurance
(OECA), EPA, will be monitoring the data being generated in response to this Notice.

Sincerely yours,

Lois A. Rossi, Director 
Special Review and
  Reregistration Division

Attachments

The Attachments to this Notice are:

1 - Data Call-In Chemical Status Sheet
2 - Generic Data Call-In and Product Specific Data Call-In Response Forms with

Instructions
3 - Generic Data Call-In and Product Specific Data Call-In Requirements Status and

Registrant's Response Forms with Instructions
4 - EPA Batching of End-Use Products for Meeting Acute Toxicology Data Requirements

for Reregistration
5 - List of Registrants Receiving This Notice

1.Chemical Status Sheets
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ALACHLOR DATA CALL-IN CHEMICAL STATUS SHEET

INTRODUCTION
You have been sent this Product Specific Data Call-In Notice because you have

product(s) containing alachlor.

This Product Specific Data Call-In Chemical Status Sheet, contains an overview of data
required by this notice, and point of contact for inquiries pertaining to the reregistration
of alachlor.  This attachment is to be used in conjunction with (1) the Product Specific
Data Call-In Notice, (2) the Product Specific Data Call-In Response Form (Attachment
2), (3) the Requirements Status and Registrant's Form (Attachment 3), (4) EPA's
Grouping of End-Use Products for Meeting Acute Toxicology Data Requirement
(Attachment 4), (5) the EPA Acceptance Criteria (Attachment 5), (6) a list of registrants
receiving this DCI (Attachment 6) and (7) the Cost Share and Data Compensation Forms
in replying to this alachlor Product Specific Data Call-In (Attachment 7).  Instructions and
guidance accompany each form.

DATA REQUIRED BY THIS NOTICE
The additional data requirements needed to complete the database for alachlor are

contained in the Requirements Status and Registrant's Response, Attachment 3.  The
Agency has concluded that additional data on alachlor are needed for specific products.
These data are required to be submitted to the Agency within the time frame listed.  These
data are needed to fully complete the reregistration of all eligible alachlor products.

INQUIRIES AND RESPONSES TO THIS NOTICE
If you have any questions regarding this product specific data requirements and

procedures established by this Notice, please contact Veronica Dutch  at (703) 308-8585.

All responses to this Notice for the Product Specific data requirements should be
submitted to:

Veronica Dutch
Chemical Review Manager Team 81
Product Reregistration Branch
Special Review and Reregistration Branch 7508C
Office of Pesticide Programs
U.S. Environmental Protection Agency
Washington, D.C. 20460

RE: alachlor
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ALACHLOR DATA CALL-IN CHEMICAL STATUS SHEET

INTRODUCTION

You have been sent this Generic Data Call-In Notice because you have product(s)
containing alachlor.

This Generic Data Call-In Chemical Status Sheet, contains an overview of data required
by this notice, and point of contact for inquiries pertaining to the reregistration of alachlor.
This attachment is to be used in conjunction with (1) the Generic Data Call-In Notice, (2)
the Generic Data Call-In Response Form (Attachment 2), (3) the Requirements Status and
Registrant's Form (Attachment 2), (4) a list of registrants receiving this DCI (Attachment
4), (5) the EPA Acceptance Criteria (Attachment 5), and (6) the Cost Share and Data
Compensation Forms in replying to this alachlor Generic Data Call In (Attachment F).
Instructions and guidance accompany each form.

DATA REQUIRED BY THIS NOTICE
The additional data requirements needed to complete the generic database for alachlor

are contained in the Requirements Status and Registrant's Response, Attachment C.  The
Agency has concluded that additional product chemistry data on alachlor are needed.
These data are needed to fully complete the reregistration of all eligible alachlor products.

INQUIRIES AND RESPONSES TO THIS NOTICE

If you have any questions regarding the generic data requirements and procedures
established by this Notice, please contact Kathryn Boyle at (703) 305-6304.

All responses to this Notice for the generic data requirements should be submitted to:

Kathryn Boyle, Chemical Review Manager 
Reregistration Branch III
Special Review and Registration Division (7508C)
Office of Pesticide Programs
U.S. Environmental Protection Agency
Washington, D.C.  20460
RE:  alachlor
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2.Combined Generic and Product Specific Data Call-In Response Forms (Insert A) Plus Instructions

This page has been inserted as a place marker and is replaced by an electronically
generated PDCI sample Part A form page number 1 in the actual Printed version of the
Red document
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This page has been inserted as a place marker and is replaced by an electronically
generated PDCI sample Part A form page number 1 in the actual Printed version of the
Red document



283

This page has been inserted as a place marker and is replaced by an electronically
generated PDCI sample Part A form page number 1 in the actual Printed version of the
Red document
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Instructions For Completing The "Data Call-In Response Forms" For The
Generic And Product Specific Data Call-In

INTRODUCTION

These instructions apply to the Generic and Product Specific "Data Call-In Response
Forms" (Insert A) and are to be used by registrants to respond to generic and product
specific Data Call-Ins as part of EPA's Reregistration Program under the Federal
Insecticide, Fungicide, and Rodenticide Act.   If you are an end-use product registrant
only and have been sent this DCI letter as part of a RED document you have been sent
just the product specific "Data Call-In Response Forms."(Insert A) Only registrants
responsible for generic data have been sent the generic data response form.  The type
of Data Call-In (generic or product specific) is indicated in item number 3 ("Date
and Type of DCI") on each form.

Although the form is the same for both generic and product specific data, instructions
for completing these forms are different.  Please read these instructions carefully before
filling out the forms.

EPA has developed these forms individually for each registrant, and has preprinted
these forms with a number of items.  DO NOT use these forms for any other active
ingredient.

Items 1 through 4 have been preprinted on the form.  Items 5 through 7 must be
completed by the registrant as appropriate.  Items 8 through 11 must be completed by
the registrant before submitting a response to the Agency.

The public reporting burden for this collection of information is estimated to average
15 minutes per response, including time for reviewing instructions, searching existing
data sources, gathering and maintaining the data needed, and completing and reviewing
the collection of information. Send comments regarding the burden estimate or any
other aspect of this collection of information, including suggestions for reducing this
burden, to Chief, Information Policy Branch, Mail Code 2137, U.S. Environmental
Protection Agency, 401 M St., S.W., Washington, D.C. 20460; and to the Office of
Management and Budget, Paperwork Reduction Project 2070-0107, Washington, D.C.
20503.
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INSTRUCTIONS FOR COMPLETING THE DATA CALL-IN RESPONSE
FORMS

INSERT A
Generic and Product Specific Data Call-In

Item 1. ON BOTH FORMS:  This item identifies your company name, number and
address.

Item 2. ON BOTH FORMS:  This item identifies the case number, case name, EPA
chemical number and chemical name.

Item 3. ON BOTH FORMS:  This item identifies the type of Data Call-In.  The date
of issuance is date stamped.

Item 4. ON BOTH FORMS:  This item identifies the EPA product registrations
relevant to the data call-in.  Please note that you are also responsible for
informing the Agency of your response regarding any product that you
believe may be covered by this Data Call-In but that is not listed by the
Agency in Item 4. You must bring any such apparent omission to the
Agency's attention within the period required for submission of this response
form.

Item 5. ON BOTH FORMS:  Check this item for each product registration you wish
to cancel voluntarily. If a registration number is listed for a product for which
you previously requested voluntary cancellation, indicate in Item 5 the date of
that request. Since this Data Call-In requires both generic and product
specific data, you must complete item 5 on both Data Call-In response forms. 
You do not need to complete any item on the Requirements Status and
Registrant's Response Forms (Insert B) 

Item 6a. ON THE GENERIC DATA FORM: Check this Item if the Data Call-In is
for generic data as indicated in Item 3 and you are eligible for a Generic Data
Exemption for the chemical listed in Item 2 and used in the subject product. 
By electing this exemption, you agree to the terms and conditions of a
Generic Data Exemption as explained in the Data Call-In Notice.

If you are eligible for or claim a Generic Data Exemption, enter the EPA
registration Number of each registered source of that active ingredient that
you use in your product.
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Typically, if you purchase an EPA-registered product from one or more other
producers (who, with respect to the incorporated product, are in compliance
with this and any other outstanding Data Call-In Notice), and incorporate that
product into all your products, you may complete this item for all products
listed on this form. If, however, you produce the active ingredient yourself, or
use any unregistered product (regardless of the fact that some of your sources
are registered), you may not claim a Generic Data Exemption and you may
not select this item.

INSTRUCTIONS FOR COMPLETING THE DATA CALL-IN RESPONSE
FORMS

INSERT B
Generic and Product Specific Data Call-In

Item 6b. ON THE GENERIC DATA FORM:  Check this Item if the Data Call-In is
for generic data as indicated in Item 3 and if you are agreeing to satisfy the
generic data requirements of this Data Call-In. Attach the Requirements
Status and Registrant's Response Form(Insert B) that indicates how you will
satisfy those requirements.

NOTE:  Item 6a and 6b are not applicable for Product Specific Data.

Item 7a. ON THE PRODUCT SPECIFIC DATA FORM:  For each manufacturing
use product (MUP) for which you wish to maintain registration, you must
agree to satisfy the data requirements by responding "yes."

Item 7b. For each end use product (EUP) for which you wish to maintain registration,
you must agree to satisfy the data requirements by responding "yes." 

FOR BOTH MUP and EUP products

You should also respond "yes" to this item (7a for MUP's and 7b for EUP's) if
your product is identical to another product and you qualify for a data
exemption.   You must provide the EPA registration numbers of your
source(s); do not complete the Requirements Status and Registrant's
Response form.  Examples of such products include repackaged products and
Special Local Needs (Section 24c) products which are identical to federally
registered products.
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If you are requesting a data waiver, answer "yes" here; in addition, on the
"Requirements Status and Registrant's Response" form under Item 9, you
must respond with option 7 (Waiver Request) for each study for which you
are requesting a waiver.   

NOTE:  Item 7a and 7b are not applicable for Generic Data.
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INSTRUCTIONS FOR COMPLETING THE DATA CALL-IN RESPONSE
FORMS 

INSERT B CONTINUED
Generic and Product Specific Data Call-In

Item 8. ON BOTH FORMS:  This certification statement must be signed by an
authorized representative of your company and the person signing must
include his/her title.  Additional pages used in your response must be initialed
and dated in the space provided for the certification.

Item 9. ON BOTH FORMS:  Enter the date of signature.

Item 10. ON BOTH FORMS:  Enter the name of the person EPA should contact
with questions regarding your response.

Item 11. ON BOTH FORMS:  Enter the phone number of your company contact.

Note: You may provide additional information that does not fit on this form in a signed letter that accompanies your response.  For example,
you may wish to report that your product has already been transferred to another company or that you have already voluntarily canceled
this product. For these cases, please supply all relevant details so that EPA can ensure that its records are correct.
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3.Generic and Product Specific Requirement Status and Registrant's Response Forms (Insert B) and Instructions

This page has been inserted as a place marker and is replaced by an electronically
generated PDCI sample Part B form page number 1 in the actual Printed version of the
Red document
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This page has been inserted as a place marker and is replaced by an electronically
generated PDCI sample Part B form page number 2 in the actual Printed version of the
Red document
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This page has been inserted as a place marker and is replaced by an electronically
generated PDCI sample Part B form page number 3 in the actual Printed version of the
Red document
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This page has been inserted as a place marker and is replaced by an electronically
generated PDCI sample Part B form page number 4 in the actual Printed version of the
Red document
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Instructions For Completing The "Requirements Status and Registrant's
Response  Forms" (Insert B) For The Generic and Product Specific Data Call-In

INTRODUCTION

These instructions apply to the Generic and Product Specific "Requirements Status
and Registrant's Response Forms" and are to be used by registrants to respond to
generic and product specific Data Call-In's as part of EPA's reregistration program
under the Federal Insecticide, Fungicide, and Rodenticide Act.   If you are an end-use
product registrant only and have been sent this DCI letter as part of a RED document
you have been sent just the product specific "Requirements Status and Registrant's
Response Forms."  Only registrants responsible for generic data have been sent the
generic data response forms.  The type of Data Call-In (generic or product specific)
is indicated in item number 3 ("Date and Type of DCI") on each form. 

Although the form is the same for both product specific and generic data, instructions
for completing the forms differ slightly.  Specifically, options for satisfying product
specific data requirements do not include (1) deletion of uses or (2) request for a low
volume/minor use waiver.  Please read these instructions carefully before filling out the
forms. 

EPA has developed these forms individually for each registrant, and has preprinted
these forms to include certain information unique to this chemical. DO NOT use these
forms for any other active ingredient.

Items 1 through 8 have been preprinted on the form.  Item 9 must be completed by
the registrant as appropriate.  Items 10 through 13 must be completed by the registrant
before submitting a response to the Agency.  

The public reporting burden for this collection of information is estimated to average
30 minutes per response, including time for reviewing instructions, searching existing
data sources, gathering and maintaining the data needed, and completing and reviewing
the collection of information. Send comments regarding the burden estimate or any
other aspect of this collection of information, including suggestions for reducing this
burden, to Chief, Information Policy Branch, Mail Code 2137, U.S. Environmental
Protection Agency, 401 M St., S.W., Washington, D.C. 20460; and to the Office of
Management and Budget, Paperwork Reduction Project 2070-0107, Washington, D.C.
20503.
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INSTRUCTIONS FOR COMPLETING THE "REQUIREMENTS STATUS
AND REGISTRANT'S RESPONSE FORMS" (Insert B)

Generic and Product Specific Data Call-In

Item 1. ON BOTH FORMS:  This item identifies your company name, number and
address.

Item 2. ON THE GENERIC DATA FORM:  This item identifies the case number,
case name, EPA chemical number and chemical name.

ON THE PRODUCT SPECIFIC DATA FORM:  This item identifies the 
case number, case name, and the EPA Registration Number of the product for
which the Agency is requesting product specific data. 

Item 3. ON THE GENERIC DATA FORM:  This item identifies the type of Data
Call-In.  The date of issuance is date stamped.  

ON THE PRODUCT SPECIFIC DATA FORM:  This item identifies the
type of Data Call-In.  The date of issuance is also date stamped.  Note the
unique identifier number (ID#) assigned by the Agency.  This ID number must
be used in the transmittal document for any data submissions in response to
this Data Call-In Notice.

Item 4. ON BOTH FORMS:  This item identifies the guideline reference number of
studies required.  These guidelines, in addition to the requirements specified in
the Data Call-In Notice, govern the conduct of the required studies.  Note
that series 61 and 62 in product chemistry are now listed under 40 CFR
158.155 through 158.180, Subpart c.

Item 5. ON BOTH FORMS:  This item identifies the study title associated with the
guideline reference number and whether protocols and 1, 2, or 3-year
progress reports are required to be submitted in connection with the study. 
As noted in Section III of the Data Call-In Notice, 90-day progress reports
are required for all studies.

If an asterisk appears in Item 5, EPA has attached information relevant to this
guideline reference number to the Requirements Status and Reqistrant's
Response Form(Insert B).
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INSTRUCTIONS FOR COMPLETING THE "REQUIREMENTS STATUS
AND REGISTRANT'S RESPONSE FORMS" (Insert B) continued

Generic and Product Specific Data Call-In

Item 6. ON BOTH FORMS:  This item identifies the code associated with the use
pattern of the pesticide.  In the case of efficacy data (product specific 
requirement), the required study only pertains to products which have the use
sites and/or pests indicated.  A brief description of each code follows:

A Terrestrial food
B Terrestrial feed
C Terrestrial non-food
D Aquatic food
E Aquatic non-food outdoor
F Aquatic non-food industrial
G Aquatic non-food residential
H Greenhouse food
I Greenhouse non-food crop
J Forestry
K Residential
L Indoor food
M Indoor non-food
N Indoor medical
O Indoor residential

Item 7. ON BOTH FORMS:  This item identifies the code assigned to the substance
that must be used for testing. A brief description of each code follows: 

EUP End-Use Product
MP Manufacturing-Use Product
MP/TGAI Manufacturing-Use Product and Technical Grade

Active Ingredient
PAI Pure Active Ingredient
PAI/M Pure Active Ingredient and Metabolites
PAI/PAIRA Pure Active Indredient or Pute Active 

Ingredient Radiolabelled
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PAIRA Pure Active Ingredient Radiolabelled
PAIRA/M Pure Active Ingredient Radiolabelled and Metabolites
PAIRA/PM Pure Active Ingredient Radiolabelled and Plant

Metabolites
TEP Typical End-Use Product
TEP ___% Typical End-Use Product, Percent  Active Ingredient

Specified
TEP/MET Typical End-Use Product and Metabolites

 TEP/PAI/M Typical End-Use Product or Pure Active Ingredient
and Metabolites

TGAI Technical Grade Active Ingredient
TGAI/PAI Technical Grade Active Ingredient or Pure Active

Ingredient
TGAI/PAIRA Technical Grade Active Ingredient or Pure Active

Ingredient Radiolabelled
TGAI/TEP Technical Grade Active Ingredient or Typical End-Use

Product
MET Metabolites
IMP Impurities
DEGR Degradates
* See: guideline comment

Item 8. This item completed by the Agency identifies the time frame allowed for
submission of the study or protocol identified in item 5. 

ON THE GENERIC DATA FORM:  The time frame runs from the date of
your receipt of the Data Call-In notice.

ON THE PRODUCT SPECIFIC DATA FORM:  The due date for
submission of product specific studies begins from the date stamped on the
letter transmitting the Reregistration Eligibility Decision document, and not
from the date of receipt.  However, your response to the Data Call-In itself is
due 90 days from the date of receipt. 

Item 9. ON BOTH FORMS:  Enter the appropriate Response Code or Codes to
show how you intend to comply with each data requirement. Brief
descriptions of each code follow. The Data Call-In Notice contains a fuller
description of each of these options.
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Option 1. ON BOTH FORMS:  (Developing Data) I will conduct a new study
and submit it within the time frames specified in item 8 above. By
indicating that I have chosen this option, I certify that I will comply
with all the requirements pertaining to the conditions for submittal of
this study as outlined in the Data Call-In Notice and that I will provide
the protocols and progress reports required in item 5 above.

Option 2. ON BOTH FORMS:  (Agreement to Cost Share) I have entered into
an agreement with one or more registrants to develop data jointly. By
indicating that I have chosen this option, I certify that I will comply
with all the requirements pertaining to sharing in the cost of
developing data as outlined in the Data Call-In Notice.

However, for Product Specific Data, I understand that this
option is available for acute toxicity or certain efficacy data ONLY if
the Agency indicates in an attachment to this notice that my product is
similar enough to another product to qualify for this option. I certify
that another party in the agreement is committing to submit or provide
the required data; if the required study is not submitted on time, my
product may be subject to suspension.

Option 3. ON BOTH FORMS:  (Offer to Cost Share) I have made an offer to
enter into an agreement with one or more registrants to develop data
jointly.  I am also submitting a completed "Certification of offer to
Cost Share in the Development of Data" form.  I am submitting
evidence that I have made an offer to another registrant (who has an
obligation to submit data) to share in the cost of that data.  I am
including a copy of my offer and proof of the other registrant's receipt
of that offer.  I am identifying the party which is committing to submit
or provide the required data; if the required study is not submitted on
time, my product may be subject to suspension. I understand that
other terms under Option 3 in the Data Call-In Notice apply as well.

However, for Product Specific Data,  I understand that this
option is available only for acute toxicity or certain efficacy data and
only if the Agency indicates in an attachment to this Data Call-In
Notice that my product is similar enough to another product to qualify
for this option. 
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Option 4. ON BOTH FORMS:  (Submitting Existing Data)  I will submit an
existing study by the specified due date that has never before been
submitted to EPA.  By indicating that I have chosen this option, I
certify that this study meets all the requirements pertaining to the
conditions for submittal of existing data outlined in the Data Call-In
Notice and I have attached the needed supporting information along
with this response.

Option 5. ON BOTH FORMS:  (Upgrading a Study)  I will submit by the
specified due date, or will cite data to upgrade a study that EPA has
classified as partially acceptable and potentially upgradeable.  By
indicating that I have chosen this option, I certify that I have met all
the requirements pertaining to the conditions for submitting or citing
existing data to upgrade a study described in the Data Call-In Notice.
I am indicating on attached correspondence the Master Record
Identification Number (MRID) that EPA has assigned to the data that
I am citing as well as the MRID of the study I am attempting to
upgrade.

Option 6. ON BOTH FORMS:  (Citing a Study)  I am citing an existing study
that has been previously classified by EPA as acceptable, core, core
minimum, or a study that has not yet been reviewed by the Agency. If
reviewed, I am providing the Agency's classification of the study.

However, for Product Specific Data,  I am citing another
registrant's study.  I understand that this option is available ONLY for
acute toxicity or certain efficacy data and ONLY if the cited study
was conducted on my product, an identical product or a product
which the Agency has "grouped" with one or more other products for
purposes of depending on the same data. I may also choose this option
if I am citing my own data. In either case, I will provide the MRID or
Accession number (s).  If I cite another registrant's data, I will submit
a completed "Certification With Respect To Data Compensation
Requirements" form.

FOR THE GENERIC DATA FORM ONLY:  The following three options
(Numbers 7, 8, and 9) are responses that apply only to the "Requirements
Status and Registrant's Response Form" (Insert B) for generic data. 
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Option 7. (Deleting Uses)  I am attaching an application for amendment to my
registration deleting the uses for which the data are required.

Option 8. (Low Volume/Minor Use Waiver Request) I have read the statements
concerning low volume-minor use data waivers in the Data Call-In
Notice and I request a low-volume minor use waiver of the data
requirement. I am attaching a detailed justification to support this
waiver request including, among other things, all information required
to support the request. I understand that, unless modified by the
Agency in writing, the data requirement as stated in the Notice
governs.

Option 9. (Request for Waiver of Data) I have read the statements concerning
data waivers other than lowvolume minor-use data waivers in the Data
Call-In Notice and I request a waiver of the data requirement. I am
attaching a rationale explaining why I believe the data requirements do
not apply. I am also submitting a copy of my current labels. (You must
also submit a copy of your Confidential Statement of Formula if not
already on file with EPA). I understand that, unless modified by the
Agency in writing, the data requirement as stated in the Notice
governs.

FOR PRODUCT SPECIFIC DATA:  The following option (number 7) is a
response that applies to the "Requirements Status and Registrant's Response
Form" (Insert B) for product specific data. 

Option 7. (Waiver Request)  I request a waiver for this study because it is
inappropriate for my product. I am attaching a complete justification
for this request, including technical reasons, data and references to
relevant EPA regulations, guidelines or policies. [Note: any
supplemental data must be submitted in the format required by P.R.
Notice 86-5]. I understand that this is my only opportunity to state the
reasons or provide information in support of my request. If the
Agency approves my waiver request, I will not be required to supply
the data pursuant to Section 3(c) (2) (B) of FIFRA. If the Agency
denies my waiver request, I must choose a method of meeting the data
requirements of this Notice by the due date stated by this Notice. In
this case, I must, within 30 days-of my receipt of the Agency's written
decision, submit a revised "Requirements Status" form specifying the
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option chosen. I also understand that the deadline for submission of
data as specified by the original Data Call-In notice will not change.

Item 10. ON BOTH FORMS: This item must be signed by an authorized
representative of your company. The person signing must include his/her title,
and must initial and date all other pages of this form.

Item 11. ON BOTH FORMS: Enter the date of signature.

Item 12. ON BOTH FORMS: Enter the name of the person EPA should contact with
questions regarding your response.

Item 13. ON BOTH FORMS: Enter the phone number of your company contact.

NOTE: You may provide additional information that does not fit on this form in a signed letter that accompanies this your response. For example,
you may wish to report that your product has already been transferred to another company or that you have already voluntarily cancelled
this product. For these cases, please supply all relevant details so that the Agency can ensure that its records are correct.

4.EPA Batching of End-Use Products for Meeting Data Requirements for Reregistration
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EPA'S BATCHING OF ALACHLOR PRODUCTS FOR MEETING ACUTE
MAMMALIAN TOXICITY DATA REQUIREMENTS FOR REREGISTRATION

In an effort to reduce the time, resources and number of animals needed to fulfill the
acute toxicity data requirements for reregistration of products containing Alachlor as
the active ingredient, the Agency has batched products which can be considered similar
for purposes of acute toxicity. Factors considered in the sorting process include each
product's active and inert ingredients (identity, percent composition and biological
activity), type of formulation (e.g., emulsifiable concentrate, aerosol, wettable powder,
granular, etc.), and labeling (e.g., signal word, use classification, precautionary labeling,
etc.).  Note that the Agency is not describing batched products as "substantially similar"
since some products within a batch may not be considered chemically similar or have
identical use patterns.

Using available information, batching has been accomplished by the process described
in the preceding paragraph. Notwith-standing the batching process, the Agency
reserves the right to require, at any time, acute toxicity data for an individual product
should the need arise. 

Registrants of products within a batch may choose to cooperatively generate, submit
or cite a single battery of six acute toxicological studies to represent all the products
within that batch. It is the registrants' option to participate in the process with all other
registrants, only some of the other registrants, or only their own products within a
batch, or to generate all the required acute toxicological studies for each of their own
products.  If a registrant chooses to generate the data for a batch, he/she must use one
of the products within the batch as the test material.  If a registrant chooses to rely
upon previously submitted acute toxicity data, he/she may do so provided that the data
base is complete and valid by today's standards (see acceptance criteria attached), the
formulation tested is considered by EPA to be similar for acute toxicity, and the
formulation has not been significantly altered since submission and acceptance of the
acute toxicity data. Regardless of whether new data is generated or existing data is
referenced, registrants must clearly identify the test material by EPA Registration
Number. If more than one confidential statement of formula (CSF) exists for a product,
the registrant must indicate the formulation actually tested by identifying the
corresponding CSF.
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In deciding how to meet the product specific data requirements, registrants must
follow the directions given in the Data Call-In Notice and its attachments appended to
the RED. The DCI Notice contains two response forms which are to be completed and
submitted to the Agency within 90 days of receipt.  The first form, "Data Call-In
Response," asks whether the registrant will meet the data requirements for each
product.  The second form, "Requirements Status and Registrant's Response," lists the
product specific data required for each product, including the standard six acute
toxicity tests.  A registrant who wishes to participate in a batch must decide whether
he/she will provide the data or depend on someone else to do so.  If a registrant
supplies the data to support a batch of products, he/she must select one of the
following options: Developing Data (Option 1), Submitting an Existing Study (Option
4), Upgrading an Existing Study (Option 5) or Citing an Existing Study (Option 6). If a
registrant depends on another's data, he/she must choose among: Cost Sharing (Option
2), Offers to Cost Share (Option 3) or Citing an Existing Study (Option 6). If a
registrant does not want to participate in a batch, the choices are Options 1,  4, 5 or 6.
However, a registrant should know that choosing not to participate in a batch does not
preclude other registrants in the batch from citing his/her studies and offering to cost
share (Option 3) those studies.

Twelve active products were found which contain Alachlor as the active ingredient. 
These products have been placed into the "no batch" category in accordance with the
active and inert ingredients, type of formulation and current labeling. 

The following product(s) may cite acute data as follows:

- EPA Reg. No. 524-344 may be supported by acute oral, acute dermal and/or acute
inhalation data generated with EPA Reg. Nos. 524-403 or 524-316.

No
Batch

EPA Reg. No. % Active Ingredient Formulation
Type

    241-311 Alachlor 34.5
Imazaquin 2.2

Liquid

241-329 Alachlor 32.4
Imazaquin 1.9

Liquid

524-296 15.0 Solid

524-314 45.1 Liquid



No
Batch

EPA Reg. No. % Active Ingredient Formulation
Type
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524-315 60.0 Liquid

524-316 90.0 Liquid

524-329 Alachlor 27.2
Atrazine 15.5

Liquid

524-341 Alachlor 27.6
Glyphosate 14.8

Liquid

524-344 41.5 Microencap
Liquid

524-403 65.0 Microencap
Solid

524-418 Alachlor 25.2
Atrazine 14.3

Related atrazine
compounds 0.8

Microencap
Liquid

524-422 Alachlor 31.7
Trifluralin 3.9

Liquid
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5.List of All Registrants Sent This Data Call-In (insert) Notice
This page has been replaced with an electronically generated list.

This page has been inserted as a place marker and is replaced by an electronically
generated PDCI List of Registrants page number 1 in the actual Printed version of the
Red document
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e.List of Available Related Documents and Electronically Available Forms.

Pesticide Registration Forms are available at the following EPA
internet site:
http://www.epa.gov/opprd001/forms/.

Pesticide Registration Forms (These forms are in PDF format and require the Acrobat
reader) 

Instructions

       1. Print out and complete the forms. (Note: Form numbers that are bolded can
be filled out on your computer then printed.)

       2. The completed form(s) should be submitted in hardcopy in accord with the
existing policy. 

       3. Mail the forms, along with any additional documents necessary to comply
with EPA regulations covering your request, to the address below for the
Document Processing Desk.

          DO NOT  fax or e-mail any form containing 'Confidential Business
Information' or 'Sensitive Information.'

     If you have any problems accessing these forms, please contact Nicole Williams at
(703) 308-5551 or by e-mail at williams.nicole@epamail.epa.gov.

The following Agency Pesticide Registration Forms are currently available via the
internet:
at the following locations:

8570-1  Application for Pesticide
Registration/Amendment

http://www.epa.gov/opprd001/forms/8570-1.pdf.

8570-4 Confidential Statement of Formula http://www.epa.gov/opprd001/forms/8570-4.pdf.

8570-5 Notice of Supplemental Registration
of Distribution of a Registered
Pesticide Product 

http://www.epa.gov/opprd001/forms/8570-5.pdf.

8570-17  Application for an Experimental Use
Permit

http://www.epa.gov/opprd001/forms/8570-17.pdf.

8570-25  Application for/Notification of State
Registration of a Pesticide To Meet a
Special Local Need 

http://www.epa.gov/opprd001/forms/8570-25.pdf.

8570-27  Formulator's Exemption Statement http://www.epa.gov/opprd001/forms/8570-27.pdf.
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8570-28  Certification of Compliance with
Data Gap Procedures 

http://www.epa.gov/opprd001/forms/8570-28.pdf.

8570-30  Pesticide Registration Maintenance
Fee Filing 

http://www.epa.gov/opprd001/forms/8570-30.pdf.

8570-32  Certification of Attempt to Enter
into an Agreement with other
Restraints for Development of Data 

http://www.epa.gov/opprd001/forms/8570-32.pdf.

8570-34  Certification with Respect to
Citations of Data  (in PR Notice
98-5)

http://www.epa.gov/opppmsd1/PR_Notices/pr98-5.pdf.

8570-35 Data Matrix  (in PR Notice 98-5) http://www.epa.gov/opppmsd1/PR_Notices/pr98-5.pdf.

8570-36 Summary of the Physical/Chemical
Properties  (in PR Notice 98-1)

http://www.epa.gov/opppmsd1/PR_Notices/pr98-1.pdf.

8570-37  Self-Certification Statement for the
Physical/Chemical Properties  (in PR
Notice 98-1)

http://www.epa.gov/opppmsd1/PR_Notices/pr98-1.pdf.
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Pesticide Registration Kit www.epa.gov/pesticides/registrationkit/.

     Dear Registrant:

     For your convenience, we have assembled an online registration kit which
contains the following pertinent forms and information needed to register a
pesticide product with the U.S. Environmental Protection Agency's Office of
Pesticide Programs (OPP):

       1. The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and the
Federal Food, Drug and Cosmetic Act (FFDCA) as Amended by the Food
Quality Protection Act (FQPA) of 1996. 

       2. Pesticide Registration (PR) Notices 
            a. 83-3 Label Improvement Program--Storage and Disposal

Statements 
            b. 84-1 Clarification of Label Improvement Program 
            c. 86-5 Standard Format for Data Submitted under FIFRA 
            d. 87-1 Label Improvement Program for Pesticides Applied through

Irrigation Systems (Chemigation) 
            e. 87-6 Inert Ingredients in Pesticide Products Policy

Statement 
            f. 90-1 Inert Ingredients in Pesticide Products; Revised Policy

Statement 
            g. 95-2 Notifications, Non-notifications, and Minor Formulation

Amendments 
            h. 98-1 Self Certification of Product Chemistry Data with

Attachments  (This document is in PDF format and requires the
Acrobat reader.) 

Other PR Notices can be found at http://www.epa.gov/opppmsd1/PR_Notices.
       3. Pesticide Product Registration Application Forms (These forms are in

PDF format and will require the Acrobat reader.)  
            a. EPA Form No. 8570-1, Application for Pesticide

Registration/Amendment 
            b. EPA Form No. 8570-4, Confidential Statement of Formula 
            c. EPA Form No. 8570-27, Formulator's Exemption

Statement 
            d. EPA Form No. 8570-34, Certification with Respect to Citations of

Data 
            e. EPA Form No. 8570-35, Data Matrix 
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       4. General Pesticide Information (Some of these forms are in PDF format
and will require the Acrobat reader.) 

            a.  Registration Division Personnel Contact List
             Biopesticides and Pollution Prevention Division (BPPD) Contacts
                   Antimicrobials Division Organizational Structure/Contact List 
            b. 53 F.R. 15952, Pesticide Registration Procedures; Pesticide Data

Requirements (PDF format)
            c. 40 CFR Part 156, Labeling Requirements for Pesticides and

Devices (PDF format) 
            d. 40 CFR Part 158, Data Requirements for Registration (PDF

format) 
            e. 50 F.R. 48833, Disclosure of Reviews of Pesticide Data

(November 27, 1985) 

     Before submitting your application for registration, you may wish to consult      
some additional sources of information.
     These include: 
       1. The Office of Pesticide Programs' Web Site 
       2. The booklet "General Information on Applying for Registration of

Pesticides in the United States", PB92-221811, available through the
National Technical Information Service (NTIS) at the following address: 

               National Technical Information Service (NTIS)
               5285 Port Royal Road
               Springfield, VA 22161 

          The telephone number for NTIS is (703) 605-6000. Please note that EPA is
currently in the process of updating this booklet to reflect the changes in the
registration program resulting from the passage of the FQPA and the 
reorganization of the Office of Pesticide Programs. We anticipate that this
publication will become available during the Fall of 1998. 
       3. The National Pesticide Information Retrieval System (NPIRS) of Purdue

University's Center for Environmental and Regulatory Information
Systems. This service does charge a fee for subscriptions and custom
searches. You can contact NPIRS by telephone at (765) 494-6614 or
through their Web site. 

       4. The National Pesticide Telecommunications Network (NPTN) can
provide information on active ingredients, uses, toxicology, and chemistry
of pesticides. You can contact NPTN by telephone at 1-800-858-7378 or
through their Web site at ace.orst.edu/info/nptn/.  
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     The Agency will return a notice of receipt of an application for registration or
amended registration, experimental use permit, or amendment to a petition if the
applicant or petitioner encloses with his submission a stamped, self-addressed
postcard. The postcard must contain the following entries to be completed by OPP: 

          Date of receipt 
          EPA identifying number 
          the Product Manager assignment 

     Other identifying information may be included by the applicant to link the
acknowledgment of receipt to the specific application submitted. EPA will stamp
the date of receipt and provide the EPA identifying File Symbol or petition number
for the new submission. The identifying number should be used whenever you
contact the Agency concerning an application for registration, experimental use
permit, or tolerance petition.

     To assist us in ensuring that all data you have submitted for the chemical are
properly coded and assigned to your company, please include a list of all synonyms,
common and trade names, company experimental codes, and other names which
identify the chemical (including "blind" codes used when a sample was submitted
for testing by commercial or academic facilities). Please provide a CAS number if
one has been assigned.
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List of Available Related Documents

The following is a list of available documents for Dicofol that may further assist
you in responding to this Reregistration Eligibility Decision document.  These
documents may be obtained by the following methods:

Electronic
File format: Portable Document Format (.PDF) Requires Adobe® Acrobat or

compatible reader.  Electronic copies are available on our website
at www.epa.gov/REDs, or contact Kathryn Boyle at (703) 305-
6304.

1. PR Notice 86-5.

2. PR Notice 91-2 (pertains to the Label Ingredient Statement).

3. A full copy of this RED document.

4. A copy of the fact sheet for Alachlor

The following documents are part of the Administrative Record for Alachlor and
may included in the EPA's Office of Pesticide Programs Public Docket.  Copies of
these documents are not available electronically, but may be obtained by contacting
the person listed on the Chemical Status Sheet.

1. Health and Environmental Effects Science Chapters.

2. Detailed Label Usage Information System (LUIS) Report.

The following Agency reference documents are not available electronically, but
may be obtained by contacting the person listed on the Chemical Status Sheet of
this RED document.

1. The Label Review Manual.

2. EPA Acceptance Criteria



Inert Ingredients in Pesticide 
Products 

Inert Ingredients in Pesticide Products; 
Policy Statement 

OPP-36140; FRL-3190-1 

AGENCY: Environmental Protection Agency (EPA). 

ACTION: Notice. 

SUMMARY: This notice announces certain policies designed to reduce the 
potential for adverse effects from the use of pesticide products containing 
toxic inert ingredients. The Agency is encouraging the use of the least toxic 
inert ingredient available and requiring the development of data necessary 
to determine the conditions of safe use of products containing toxic inert 
ingredients. In support of these policies, the Agency has categorized inert 
ingredients according to toxicity. The Agency will (1) require data and 
labeling for inert ingredients which have been demonstrated to cause toxic 
effects; (2) in selected cases pursue hearings to determine whether such 
inert ingredients should continue to be permitted in pesticide products; (3) 
require data on inert ingredients which are similar in chemical structure to 
chemicals with demonstrated toxic properties or which have suggestive, but 
incomplete data on toxicity; and (4) subject all new inert ingredients, both 
for food and non-food uses, to a minimal data set and scientific review. The 
Agency is soliciting comments on these policies. 

EFFECTIVE DATE: This policy is effective on April 22, 1987, subject to 
revision if comments received warrant such revision. 

ADDRESSES: Three copies of written comments bearing the document 
control number [OPP-36140] should be submitted, by mail, to: 

Information Services Section,  

Program Management and Support Division (TS-757C), 

Office of Pesticide Programs,  

Environmental Protection Agency,  

401 M St. SW.,  

Washington, DC 20460. 



In person deliver comments to:  

Rm. 236, CM #2,  

1921 Jefferson Davis Highway,  

Arlington, VA. 

    Information submitted as a comment in response to this notice may be 
claimed confidential by marking any part or all of that information as 
"Confidential Business Information" (CBI). Information so marked will not 
be disclosed except in accordance with procedures set forth in 40 CFR Part 
2. A copy of the comment that does not contain CBI must be submitted for 
inclusion in the public docket. Information not marked confidential will be 
included in the public docket without prior notice. The public docket is 
available for public inspection in Room 236 at the address given above, from 
8 a.m. to 4 p.m., Monday through Friday, except legal holidays. 

FOR FURTHER INFORMATION CONTACT: 
 
Tina Levine, 

Hazard Evaluation Division 
(TS769C), 
Environmental Protection Agency, 
401 M St. SW., 
Washington, DC 20460.  
(703-557-9307). 

Office location and telephone number: 
Rm. 788E, CM #2,  
1921 Jefferson Davis Highway,  
Arlington. VA  
(703-557-9307). 

SUPPLEMENTARY INFORMATION: EPA is issuing this notice announcing 
certain policies regarding inert ingredients in pesticide products. 

I.     Definitions 

1. Active ingredient. An ingredient which will prevent, destroy, repel, or 
mitigate any pest, or will alter the growth or maturation or other behavior of 
a plant, or cause the leaves or foliage to drop from a plant, or accelerate the 
drying of plant tissue. 



2. Inert ingredient. For purposes of this policy, any intentionally added 
ingredient in a pesticide product which is notpesticidally active. This 
definition does not include impurities. 

3. Closely similar product. A pesticide product that (1) 
contains the same active ingredient(s) in substantially the same 
percentage(s) as a product already registered, (2) is intended for the same 
use pattern as the already-registered product, and (3) contains no greater 
percentage of any List 1 or List 2 inert ingredient than the already-
registered product. 

II.     Background and Legal Authority 

A. The Federal Insecticide, Fungicide, and Rodenticide Act 

   The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), requires 
that all pesticide products sold or distributed in commerce be registered by 
the Environmental Protection Agency (EPA or Agency). Prior to the 
establishment of EPA, the Department of Agriculture (USDA) registered 
pesticides under FIFRA. Most of the data requirements and regulatory 
activities under FIFRA have focused on the active ingredient. There are two 
exceptions to this general policy; (1) A battery of acute toxicity tests on the 
pesticide formulation, which generally includes both active and inert 
ingredients, is routinely required for registration of an end-use product; (2) 
The Agency has imposed certain labeling requirements for hazardous inert 
ingredients (49 FR 37980, September 26, 1984). 

B. Federal Food, Drug and Cosmetic Act 

    In addition to its mandate under FIFRA, EPA has authority to regulate 
pesticide products under the Federal Food, Drug, and Cosmetic Act (FFDCA). 
Section 408 of FFDCA authorizes EPA to establish tolerances or safe levels of 
pesticide residues in raw agricultural commodities; section 409 similarly 
authorizes EPA to issue food additive regulations for pesticide residues in 
processed foods. Prior to the establishment of the EPA, the Food and Drug 
Administration (FDA) had the responsibility for establishing tolerances and 
food additive regulations for pesticide residues. 

    The FDA has issued several notices explaining its policy with regard to 
regulation of inert ingredients in pesticides under the FFDCA. In 1961, FDA 
published a notice in the Federal Register stating that USDA had 
determined that each component of registered pesticide products, including 
the inert ingredients, were pesticide chemicals and thus subject to the 



requirement of tolerances or exemption under FFDCA (26 FR 10640, 
November 14, 1961). In 1969, the FDA established a policy regarding data 
requirements and review procedures for clearance of inert ingredients (34 
FR 6041, April 3, 1969). This notice set forth general toxicity data 
requirements and stated that residue data requirements would depend on 
the toxicity of the chemical. However, the policy allowed a less formal 
review process if FDA conclude that the inert ingredient was generally 
recognized as safe for the stated purpose. Exemptions from the requirement 
of a tolerance for inert ingredients have generally occurred through the 
informal request procedure, rather than the formal petition process required 
for active ingredients. Inert ingredients exempt from the requirement of a 
tolerance are codified in 40 CFR 180.1001. 

    There are currently approximately 1,200 inert ingredients in pesticide 
formulations. About half of these have been cleared for food use under 
section 408 or 409 of FFDCA. Many of those chemicals had been approved 
by the FDA for non-pesticidal use as food additives, for example, as 
flavorings or in packaging, before they began being used in pesticide 
formulations. These chemicals were generally exempted from the 
requirement of a tolerance with little systematic review or screening by the 
EPA. Inert ingredients in products registered only for non-food uses also 
have received little scientific review. 

III.     Development of Regulatory Policy for Inert Ingredients 

   Because of concern that some inert ingredients in pesticide products 
might cause adverse effects to humans or the environment, the Agency 
developed a draft strategy for the regulation of inert ingredients, which was 
reviewed by the FIFRA Scientific Advisory Panel and was made available to 
the public in Spring 1986. This Federal Register notice announces the 
policy of the Agency regarding inert ingredients in pesticide products and is 
based on the strategy. 

    EPA has divided the approximately 1,200 intentionally-added inert 
ingredients currently contained in pesticide products into four toxicity 
categories: 

1. Inerts of toxicological concern (List 1). 
2. Potentially toxic inerts/high priority for testing (List 2). 
3. Inerts of unknown toxicity (List 3). 
4. Inerts of minimal concem (List 4). 



   EPA has identified about 50 inert ingredients as being of significant 
toxicological concern. This list was assembled on the basis of known toxicity 
of the chemical; no consideration was given to the potential for exposure. 
The criteria used to place chemicals on List 1 were carcinogenicity, adverse 
reproductive effects, neurotoxicity or other chronic effects, or 
developmental toxicity (birth defects). These effects must have been 
demonstrated in laboratory or human studies and the data subject to peer 
review. The criteria also included documented ecological effects and the 
potential for bioaccumulation. These criteria and the list, itself were 
reviewed by the Scientific Advisory Panel. List 1, inerts of toxicological 
concern, is as follows: 

  

LIST 1.  INERTS OF TOXICOLOGICAL CONCERN 

CAS No. Chemical Name 
62-53-3 Aniline 
1332-21-4 Asbestos fiber 
71-43-2 Benzene 
1332-21-9 1,4-Benzenediol 
3068-88-0 B-Butyrolacetone 
7440-43-0 Cadmium compounds 
75-15-0 Carbon disulfide 
56-23-5 Carbon tetrachloride 
108-90-7 Chlorobenzene 
67-66-3 Chloroform 
62-73-7 DDVP 
106-46-7 p-Dichlorobenzene 
117-87-7 Di-ethylhexylphthalate (DEHP) 
54-14-7 1,1-Dimethyl hydrazine 
540-73-8 1,2-Dimethyl hydrazine 
534-52-1 Dinitro-o-cresol 
51-26-5 Dinitrophenol 
123-91-1 Dioxane 
106-89-8 Epichlorohydrin 
110-80-5 Ethanol, 2-ethoxy (cellulosive) 
111-15-9 Ethanol ethoxy acetate 



96-45-7 Ethylene thiourea 
107-06-2 Ethylene dichloride 

109-86-4 Ethylene glycol monomethyl 
ether; methyl cellulosive 

140-88-5 Ethyl acrylate 
77-83-8 Ethyl methyl glycidate 
50-00-0 Formaldehyde 
70-30-4 Hexachlorophene 
110-54-3 n-Hexane 
302-01-2 Hydrazine 
78-59-1 lsophorone 
7439-92-1 Lead Compounds 
569-64-2 Malachite Green 
1191-80-6 Mercury oleate 
591-78-6 Methyl n-butyl ketone 
74-87-3 Methyl chloride 
75-09-2 Methylene chloride 
79-46-9 2-Nitropropane 
25154-52-
3 Nonylphenol 

30525-89-
4 Paraformaldehyde 

87-86-5 Pentachlorophenol 
127-18-4 Perlcoroethylene (PERC) 
108-95-2 Phenol 
90-43-7 o-Phenylphenol 

78-87-5 Propylene dichloride (1,2-
dichloropropane) 

75-56-9 Propylene oxide 
8003-34-5 Pyrethrins and pyrethroids 
81-88-9 Rhodamine B 
10588-01-
9 Sodium dichromate 

131-52-2 Sodium pentacholorohenate 
62-56-6 Thiourea 



26471-62-
5 Toluene diisocyanate 

79-00-5 1,1,2-Trichloroethane 
56-35-9 Tributyl tin oxide 
79-01-6 Trichloroethylene 

1330-78-5 Tri-orthocresylphosphate 
(TOCP) 

78-30-8 Tri-orthocresylphosphate 
(TOCP) 

  

    EPA has further identified about 60 inert ingredients which the Agency believes are 
potentially toxic and should be assessed for effects of concern (List 2). Many of these 
inert ingredients are structurally similar to chemicals known be toxic; some have data 
suggesting a basis for concem about the toxicity of chemical. Most of the chemicals on 
List 2 have been designated for testing through the National Toxicology, Program 
(NTP), the EPA Office of Toxic Substances (OTS) or other regulatory or government 
bodies. The FIFRA Scientific Advisory Panel has also reviewed this list. Because 
testing is ongoing for most of chemicals on List 2, it is expected to change periodically. 
It is the Agency's policy to have all additions, deletions or changes to List 1 or 2 
reviewed by the FIFRA Scientific Advisory Panel. List 2 potentially toxic inerts/high 
priority for testing, is as follows: 

  

LIST 2.  POTENTIALLY TOXIC INERTS/HIGH PRIORITY FOR TESTING 

CAS No. Chemical Name 
85-68-7 Butyl benzy phthalate 
84-74-2 Dibutyl phthalate 
84-66-2 Diethyl phthalate 
131-11-3 Dimethyl phthalate 
117-84-0 Dioctyl phthalate 
95-49-6 2-Chlorotoluene 
1319-77-3 Cresols 
95-48-7 o-Cresol 
106-44-5 p-Cresol 
108-39-4 m-Cresol 



108-94-1 Cyciohexanone 
95-50-1 o-Dichlorobenzene 

112-34-5 Diethylene glycol monobutyl 
ether (butyl carbitol) 

111-90-0 Diethylene glycol mono ethyl 
ether (carbitol) 

111-77-3 Diethylene glycol mono methyl 
ether (methyl carbitol) 

34590-94-
8 

Dipropylene glycol monomethyl 
ether 

111-76-2 2-Butoxy-l-ethanol (ethylene 
glycol mono butyl ether) 

5131-86-8 
1-Butoxy-2-propanol (1,2-
propylene glycollmono butyl 
ether 

124-16-3 1-Butoxyethoxy-2-propanol 
107-98-2 1-Methoxy-2-propanol 
29387-86-
8 

Propylene glycol monobutyl 
ether 

25498-49-
1 

Tripropylene glycol monomethyl 
ether 

577-11-7 Dioctyl sodium sulfosuccinate 
141-79-7 Mesityl oxide 
106-10-1 Methyl isobutyl ketone 
75-52-5 Nitromethane 
108-88-3 Toluene 
29395-43-
1 Tolyl triazole 

95-14-7 1,2,3-Benzotriazole 
120-32-1 2-Benzyl-4-chlorophenol 
7500-3 Chloroethane 
88-04-0 p-Chloro-m-xylenol 
97-23-4 Dichlorophene 
68-12-2 Dimethyl Formanide 
100-41-4 Ethyl benzene 
149-30-4 Mercaptobenzothiazole 
74-83-9 Methyl bromide 



75-43-4 Dichloromonofluoromethane 
75-45-6 Chlorodifluoromethane 
75-37-6 1,1-Difluoroethane 
75-68-3 1-Chloro-1,1-difluoroethane 
25168-06-
3 

lsopropyl phenols. Petroleum 
hydrocarbons 

1330-20-7 Xylene 
100-02-7 p-Nitrophenol 
106-88-7 Butylene oxide 
79-24-3 Nitroethane 
75-05-8 Acetonitrile 
96-48-0 gamma-Butyrolacetone 
71-55-6 1,1,1-Trichloroethane 
102-71-6 Triethanolamine 
111-42-2 Diethanolamine 
97-88-1 Butyl methacrylate 

80-62-6 Methyl methacrylate. Xylene-
range aromatic solvents 

95-82-9 Dichloroaniline 
95-76-1 Dichloroaniline 
626-43-7 Dichloroaniline 
554-00-7 Dichloroaniline 
608-27-5 Dichloroaniline 
608-31-1 Dichloroaniline 
101-84-8 Diphenyl ether 
76-13-1 Trichlorotrifluoroethane 
75-69-4 Trichlorofluoreothane 
75-71-8 Dichlorotetrafluoromethane 
79-14-2 Dichlorotetrafluoroethane 

  

   Inert ingredients were put on List 4 (minimal hazard or risk) if they were generally 
regarded as innocuous. These included inert ingredients such as cookie crumbs, corn 
cobs, and substances "generally recognized as safe (GRAS)" by the FDA (21 CFR Part 
182). There are approximately 300 inert ingredients in this category. 



    An inert ingredient was placed on List 3 if there was no basis for listing it on any of 
the other three lists. There are approximately 800 inert ingredients in this category. 

    Lists 3 and 4 are not addressed further in this notice since the Agency will be taking 
no particular regulatory actions with respect to these inert ingredients at this time. 
Applications for exemptions from the requirement of tolerances for Lists 3 and 4 inert 
ingredients are discussed in unit VI. 

    These lists were developed to establish priorities for regulatory activities related to 
existing inert ingredients. The Agency intends to focus its initial regulatory efforts on the 
inerts of toxicological concern. For this reason, the current policy notice is most specific 
with regard to inert ingredients on List 1. As resources permit, EPA will extend its 
activities to the other inert ingredients. 

IV.     Inerts of Toxicological Concern (List 1) 

   In order to reduce the potential for adverse effects to humans or the environment it is 
the policy of the Agency to encourage the use in pesticide products of the least toxic 
inert ingredients available and to require development of the information necessary to 
determine the conditions under which various chemicals may be used safely as inert 
ingredients in pesticide products. In line with this policy, EPA has developed 
procedures for dealing with new and existing pesticide registrations containing inerts of 
toxicological concern. It should be noted that the Agency is currently engaged in a 
comprehensive review of various chlorinated solvents, several of which are on List 1or 
List 2. The data gathering described in Section A.3 below will support that effort. As 
conclusions are made in the Solvents Project, the inerts policy with respect to those 
substances will be reviewed to see whether adjustments in status would be 
appropriate. In the meantime, chemicals under review in the Solvents Project are 
subject to the requirements described below. 

A. Existing Registrations 

    1. Substitution. Registrants are encouraged to substitute inert ingredients not 
included in List 1 or List 2 for inerts of toxicologic concern (List 1) now contained in their 
products. Reqistrants electing to substitute should submit a new Confidential Statement 
of Formula as a proposed amendment to the registration. The revised Confidential 
Statement of Formula should be sent to: Product Manager, Registration Division (TS-
767C), Office of Pesticide Programs, Environmental Protection Agency, 401 M St. SW., 
Washington. DC 20460. 

    2. Labeling. As an immediate step to inform users and the general public of the 
presence of an inert of toxicological, concern, EPA is directing registrants of each 
product containing an inert ingredient on List 1 to submit applications (to the product 



manager at the above address) to amend their registrations to add the following 
statement to the label: 

    This product contains the toxic inert ingredient (name of inert). 

    T'he wording should be placed in close proximity to the ingredients statement in a 
type size comparable to other front panel text. 

    Registrants are required to submit the application not later than October 20, 1987. 
(At the top of each application, please write in bold letters "INERTS".) No pesticide 
product containing a List 1 inert ingredient may be released for shipment after October 
20, 1988 unless the product bears an amended label which complies with the 
provisions listed above. EPA may initiate cancellation proceedings under section 
6(b)(1) of FIFRA for any product registrations containing a List 1 inert ingredient for 
which an amended label is not submitted in a timely fashion. 

    3. Data Requirements. In addition, any registrant who retains an inert of toxicologic 
concern in his or her product(s) will be subject to data call-in under section 3(c)(2)(B) of 
FIFRA. The data requirements will take into consideration the chemical's existing data 
base and the product's use pattern. Because of the demonstrated biological activity of 
chemicals on List 1. EPA may require as much data as would be required by 40 CFR 
Part 158 for an active ingredient. For many of these inert ingredients, adequate toxicity 
data exist but additional exposure data would be required. In addition, data on 
environmental fate, ecological effects and residue chemistry may be required. The 
Agency intends to issue data call-in letters for this data beginning in April 1987. 

    4. Hearings. For certain inert ingredients on List 1, EPA intends to issue Notices of 
Intent to Hold a Hearing under FIFRA section 6(b)(2). The purpose of these hearings 
will be to gather and present information on the risks and benefits of these inert 
ingredients. Based on the information presented during that hearing EPA will determine 
whether pesticide products containing a particular inert ingredient on List 1 should be 
cancelled, be subject to additional restrictions, or be allowed to continue their current 
registrations without change. Hearings conducted under FIFRA section 6(b)(2) are 
formal adjudicatory proceedings conducted according to the procedures in 40 CFR Part 
164. Evidence is presented under oath by witnesses, who are subject to cross-
examination. EPA has the burden of proceeding, but the ultimate burden of proof rests 
on registrants. Decisions are based only on evidence in the hearing record. The 
presiding Administration Law Judge makes an Initial Decision which may be appealed 
to the Administrator who makes the Final Decision. 



   EPA expects to issue the first Notice of Intent to Hold a Hearing concerning an inert 
ingredient on List 1 in 1987. Subsequent notices may cover several List 1 inert 
ingredients with similar functions in pesticide formulations, e.g. solvents. 

    5. Reclassifying Inert Ingredients As Active Ingredients. The Agency has also 
identified several inerts of toxicological concern which are present in pesticide 
formulations to act against some pest, although not necessarily the pest targeted by the 
formulation. For example, an ingredient may be added to a rodent bait to repel flies. 
Although these ingredients have traditionally been designated as inert ingredients, EPA 
believes that they are actually active ingredients. These inert ingredients are 
formaldehyde, paraformaldehyde, hexachlorophene, 2,2-dichloro vinyl dimethyl 
phosphate, and the pyrethins/pyrethoids. EPA recently indicated its intent to reclassify 
formaldehyde and paraformaldehyde as active ingredients when used in pesticide 
products to prevent microbial damage to such products (52 FR 321, January 5, 1987). 
EPA intends to similarly reclassify the other inert ingredients that prevent damage to 
pesticide formulations by pests as active ingredients in those formulations. This will 
simplify the process of obtaining data under FIFRA section 3(c)(2)(B). 

    6. Revocation of Exemptions from Tolerance. Any pesticide chemical used on food 
must have a tolerance or an exemption from the needfor tolerance. If the 
Agency determines that an inert of toxicological concern is no longer used in any food-
use pesticide product, the exemption(s) from the need for a tolerance will be revoked 
for that inert ingredient. In addition, there may be circumstances in 
which EPA willreplace existing exemptions with finite 
tolerances. Such action will be taken when the data gathered through the data call-
in activities on inertsof toxicological concern enable the Agency to establish a finite 
tolerance. 

B. New Registrations 

    In general, no new product that contains an inert of toxicological concern will be 
registered unless the product is closely similar to an existing product, as defined above. 
In limited circumstances, other products may be registered if review indicates that the 
risk of unreasonable adverse effects to humans or on the environment, will be 
decreased by such a registration. As specified above, the label of any product 
containing such an inert ingredient will be required to indicate the presence of the inert 
ingredient. In addition, the product will be registered conditionally, subject to any data 
requirements that the Agency imposes on registrants of similar products. 

V.     Potentially Toxic Inerts/High Priority for Testing 

    The Agency's goal is to collect enough information on each inert ingredient on List 2 
to determine whether further actions such as those for inerts on List 1 are necessary. In 



order to make this determination, the Agency is monitoring ongoing testing and 
gathering existing information on the potential adverse effects of these substances and 
will require additional testing from industry if it is needed. 

A. Existing Registrations 

   EPA does not plan to issue any specific requirements in the near future for inert 
ingredients on List 2. If an inert ingredient is moved from List 2 to List 1, as new data or 
information becomes available,  it will become subject to the requirements outlined in 
Section IV of this notice. 

B. New Registrations 

   Closely similar products containing List 2 inert ingredients will continue to be 
registered. Applications for registration of other products (e.g., new uses) containing 
inert ingredients that are on List 2 will be reviewed on a case-by-case basis. The 
Agency will consider the current weight-of-evidence with respect to the hazards posed 
as well as the potential for increased exposure when deciding whether the product 
meets the standard for registration. 

VI.     Inert Ingredients and New Food-Uses of Existing Inerts 

    Any inert ingredient proposed for use in a pesticide product is considered to be a 
"new" inert ingredient if it is not currently identified as present in some approved 
pesticide formulation or has never been in a previously registered product. The minimal 
data generally required to evaluate the risks posed by the presence of a new inert 
ingredient in a pesticide product is a subset of the kinds of data typically required for 
active ingredients under 40 CFR Part 158. A description of the data required and 
guideline number as listed in 40 CFR Part 158 follows: 

DATA REQUIRED TO EVALUATE RISKS POSED BY INERT INGREDIENTS IN 
PESTICIDE PRODUCTS 

  

 
Guideline Ref. 
Number 40 CFR 
Part 158 

1. KIND OF DATA REQUIRED:  
Residue Chemistry:  
  

Description of the pesticide type of pesticide 
formulation(s) in which the inert will be used  



and the maximum percent by weight it can 
occupy in any formulation. 

Description regarding the range of use 
patterns and range of concentrations of the 
inert material 1 

171-3 

  

2. KIND OF DATA REQUIRED:  
Product Chemistry:  

  
Description of the chemical or chemical 
mixture including structual formula(e) 61-1 
Chemical Abstracts Services (CAS) Registry 
Number and file 61-1 

Any technical bulletins available on the inert:  
Purpose of the inert in pesticide formulation 
(i.e., solvent, emulsifier, etc.) 61-1 

Discussion of possible toxic contaminants 
such as nitrosamines, polynuclear aromatics 
or dioxins 

61-3 

Batch analyses 2 62-1 
Density/specific gravity 63-7 
Solubility 63-8 
Vapor Pressure 63-9 
Dissociation Constant 63-10 
Octanol/Water Partition Coefficient 63-11 
pH 63-12 
Toxicology:  

  
90-day feeding study: rodent and dog 3 82-1 
Subchronic Dermal toxicity 4 82-2, 82-3 
Teratology study: rodent 83-3 
Gene mutation test 84-2 
Structural chromosomal aberration test 84-2 
Other genotoxic effects 84-4 

  

3. KIND OF DATA REQUIRED  
  
Ecotoxicology: 5  
  
Acute 96-hr fish LC50 (preferably in rainbow 
trout or bluegill) 72-1 

48-hr LC50 or EC50 in daphnia 72-2 
Avain oral LD50 (preferable in mallard or 
bobwhite) 71-1 

8-day avian dietary (preferable in mallard or 
bobwhite) 71-2 



  

Environmental Fate: 5  
  
Hydrolysis 161-1 
Aerobic soil metabolism 161-1 
Photodegredation in water 161-2 
Photodegredation in soil 161-3 
Koc or Kd 163-1 
1 For use on food crops, include whether preharvest and/or post-harvest 
applications, or use on livestock, and use any restrictions. 
2 Batch analysis would be required only if there are possible contaminants 
of concern or if a mixture of variable composition is involved. 
3 If the inert is used in a food-use product, two subchronic feeding studies 
will be required. 
4 This study may be substituted for the 90-day feeding studies if only non-
food use is proposed. The duration of the subchronic dermal study will 
depend on the potential duration and frequency of human exposure. 
5 Ecotoxicology and environmental fate testing are required only for 
formulations used outdoors. 

  

   In certain circumstances, EPA may waive some or all of these data requirements, for 
example, if the applicant can show that the proposed new use pattern of the inert 
ingredient will result in little or virtually no exposure. Data or use information should 
address dietary, groundwater or applicator exposure, as appropriate. In gathering the 
data to be submitted to the Agency, the applicant should contact manufacturers trade 
associations, etc., who may be able to assist in identifying appropriate data. As a 
minimum, applicants whose formulations contain new food-use inert ingredients should 
contact the FDA to obtain data and information on inert ingredients that may have 
approved food additive uses. 

    In addition to new inert ingredients, the data requirements and review process 
described above will be used to evaluate requests for additional exemptions from 
tolerances and changes in exemptions from tolerances of inerts already cleared for 
food-use and for exemptions from tolerances for existing inert ingredients not presently 
used on foods. The requirements outlined constitute our "base set" of data needs. If 
these studies indicate potential human health concerns or ecotoxicity or potential 
groundwater contamination, further testing may be required to fully assess the risks and 
define acceptable uses. 

VII.     Proprietary Inert Ingredients or Mixtures 



   In the case of some products, the registrant is not aware of the identity of all of the 
inert ingredients. These products contain a substance (usually a combination of several 
inert ingredients) which is designed to perform a particular function in pesticide 
products (e.g., to act as a solvent or emulsifier) but which is sold to pesticide registrants 
under a trade name without disclosure of the substance's constituents. The seller of 
such a substance typically will claim that the identity of the constituents in a trade 
secret. Many of these "proprietary inerts" are marketed in this manner today. EPA has 
allowed  pesticide products containing such substances to be registered if the applicant 
for registration first arranged to have the supplier of the proprietary inert substance 
disclose its formula to EPA. This practice poses problems in administering the data call-
in and labeling requirements contemplated by this Notice. For instance, EPA may know 
that a proprietary inert substance contains a List 1 inert ingredient, but may be unable 
to disclose that fact to the registrants of the products that contain the proprietary 
substance. EPA obviously cannot require these registrants to list the inert ingredient on 
their labels, or subject them to a data requirement, until the confidentiality problem is 
overcome. The approaches set forth below address this problem. 

A. Existing Registration 

   If a product with an existing registration contains an inert of toxicological concern 
comprising part of a proprietary inert ingredient or mixture. The Agency will request the 
formulator of the ingredient or mixture to divulge the presence and identity of the inert 
of toxicological concern to the registrant so that the registrant can label the product 
properly. If the producer of the proprietary ingredient or mixture refuses to divulge this 
information, the Agency will require the formulator to justify the claim of confidential 
business information under 40 CFR Part 2. If EPA reviews the claim and determines 
that it is without merit, EPA will so inform the formulator of the ingredient or mixture. 
Thereafter, following the appropriate procedures in EPA regulations, EPA may inform 
registrants that the proprietary inert ingredient or mixture contains a specific ingredient. 
If EPA does not decide to disallow a CBI claim,  EPA may none-the-less require, FIFRA 
under section 3(c)(2)(B), that the registrant provide EPA with information showing that 
the registrant knows the composition of the proprietary inert ingredient or mixture. In 
either case, once EPA has determined that a registrant is aware that his product 
contains an inert of toxicological concern which is present in a proprietary inert 
ingredient or mixture used to formulate the product, EPA will inform the registrant of the 
regulatory actions being initiated because of the presence of that inert ingredient. 

B. Applications for New Registrations 

   If a registrant submits an application for a new use or identical or a substantially 
similar use containing an inert of toxicological concern as part of a proprietary inert 
ingredient or mixture, the Agency will notify the registrant that the product cannot be 
registered based on the inert ingredients which are contained in the formulation. It will 



be the responsibility of the registrant to contact the formulator/supplier of anyproprietary 
ingredient or mixtures used in the pesticide formulation and determine the identity of 
the inert(s) of toxicological concern present in the pesticide formulation. 

C . Registrant's Ongoing Responsibility for the Composition of the Pesticide Products 

   Units VII.A. and VII.B. discuss the procedures the Agency will employ to ensure that a 
registrant is aware that his product contains an inert of toxicological concern as part of 
a proprietary inert ingredient or mixture. With the exception of knowing about the 
presence of inerts of toxicological concern, the Agency does not at this time plan to 
require that an applicant know or find out the composition of a proprietary inert 
ingredient or mixture order to obtain registration. An applicant is, however, required to 
ensure that the Agency is informed of its composition by its producer. 

    In addition, the Agency does hold a registrant responsible for the certified limits of 
each inert ingredient in his product, including those that are present as part of a 
proprietary inert ingredient or mixture. An applicant who does not know the composition 
of an inert ingredient or mixture, and cannot persuade his supplier or producer to 
disclose it, may certify to an upper and lower limit of the ingredient or mixture as 
introduced into his product. In this case, the fact that the applicant uses a proprietary 
inert ingredient or mixture whose composition is not known to him does not remove his 
responsibility for maintaining the composition of each of those inert ingredients within 
it's certified limits and assuring that the composition of the proprietary inert ingredient(s) 
or mixtures(s) he uses will not change over time. EPA believes that contractual 
agreement between formulator and supplier is the best way to ensure that the 
formulator can rely on the composition of the material received short of having direct 
knowledge of its composition. 

Dated: April 13, 1987 
J.A.Moore, 
Assistant Administrator for Pesticides and Toxic Substances 
(FR Doc. 87-8787 Filed 4-21-87; 8:45 am) 
BILLING CODE 6560-50-M 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

NAY I 2. 1'JfJ1 

PR NOTJCF. 87-F! 

OFI'ICIE OF 
,.I!ST!CIDI£5 ANCI TOXIC SU.!ITA 

NOTICE TO MANUFACTURERS, FORMULATORS, PROOUC~RS, 
AND RF.CHS'l'RAN'!'S OP PESTir,InE PRODHC'T'S 

Attention: Persons Respon~ible for Federal Registration 
of Pesticides Containing Inert IngrP.oients. 

Suhject: I~~RT INGREDIENTS IN P~STICIOR PRODUCT~; 
POLICY STATEM~NT 

The Environmental Protection Agency (~PA) has published 

a Federal Register Notice (52 FR 1130~; April 22, lqR7} which 

announces certain policies regarding tnert ingredients 1~ 

pesticide products. Registrants or products that contain 

inert ingredients of toxicological concern will he require~ 

to submit applications to amend their registrations tn add 

a labP.l statement tdentirying thP. particular inert ingrediP~t. 

For your information a copy or this dncurnent is att:achet1 to 

this PR NoticA. ---;;, --.,..-:_ ----- ~ 

REPRODUCED BY 

~dwtn P. T1nsworth, ntrP.ctor 
Registrat1on 01v1ston (TS-767C) 

U.S. DEPARTMENT OF COMMERCE 
NATIONAL TECHNICAL INFORMATION SERVICE 
SPRINGFIELD, VA. 22161 
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[OPP-31140; FAL-3110-1) 

Inert Ingredients In Pesticide Proclucta; 
Polley Statement 

AGENCY: EnvironmentlJl Protection 
Agency (EPA). 
ACTION: Notice. 

SUMMARY: This notice announces 
certain policies designed to reduce the 
potential for adverse effects from the 
use of pesticide products containing 
toxic inert ingredient.. The agency is 
encouraging the use of the least toxic 
inert ingredient available and requiring 
the development of data necessary to 
determine the conditions of safe use of 

· products containing toxic inert 
ingredients. In support of these policies. 
the Agency has categorized inert 
ingredients according to toxicity. The 
Agency will (1) require data and 
labeling for inert ingredients which have 
been demonstrated to cause toxic 
effects; (2) in selected cases. pursue 
hearings to determine whether such 
inert ingredients should continue to be 
permitted in pesticide products; (3) 

'l'equire data on inert ingredients which 
are similar in chemical structur& to 
chemicals with demonstrated toxic 
propertie., or which have suggestive, but 
incomplete data on toxicity: and (4) 
subject all ne.w inert ingredients, both 
for food and non·food uses. to a minimal 
data set and scientific review. The 
Agency is soliciting comments on these 
policies. 
UI"ICTJW DATI: This policy is effective 
on April 2Z. 1987, subject to revision if 
comments received warrant such 
revision. 
ADDRUaU: Three copies of written 
comment. bearing the document control 
number (OPP-38140) should be 
submitted. by maiL to: 
Information Services Section. Program 

Management and Support Division 
(TS-757C), Office of Pesticide 
Programa. Environmental Protection 
Agency, 401 M St. SW., Waahinaton. 
DC20460. . 

In per.son deliver comment. to: Rm. zao. 
CM #2. 19Zl Jeffenon Davia Highway, 
Arlington, VA 
Information aubmitted as a comment 

in response to this notice may be 
claimed confidential by markina any 
part or aU of that information aa 
"Confidential Buaineaa Information" 
(CBI). Information ·so marked will not be 
disclosed except in accordance with 
procedures set forth in 40 CFR Part z. A 
copy of the comment that does not 
contain CBI must be aubmitted for 
inclusion in the public docket. 
lnfonnation not marked confidential will 
be included in the public docket without 
prior notice. The public docket Ia 
available for public inspection in Room 
236 at the address given above, Cram 8 
a.m. to 4 p.m., Monday through Friday, 
except legal holidaya. 
POR PURTHIR INFORMAnoH CONTACT: 

Tina Levine, Hazard Evaluation Division 
(TS-769C), Environmental Protection 
Agency. 401 M St. SW., Washington. 
DC ?0480· (703-557-9307). 

Office location and telephone number: 
Rm. 788E. CM #2.1921 Jefferson Davis 
Highway, Arlington, VA (703-557-
9307). 

SUPPUMENTARY INFORMAT10N: EPA is 
issuing this notice announcing certain 
policies regarding inert ingredients in 
pesticide products. 

I. Definitions 

1. Active ingredient. An ingredient 
which will prevent, destroy, repel. or 
mitigate any pest. or will alter the 
growth or maturation or other behavior 
of a plant. or cause the leaves or foliage 
to drop from a plant. or accelerate the 
drying of plant tissue. · 

2. Inert ingrt!dient. For purpose• ol 
this policy, any intentionally added 
ingredient in a pesticide product which 
is not pesticidally active. This definition 
does not include impurities. .;. 

3. Clo•ely similar product. A pesticide 
product that (1} contains the same active 
ingredient( e) in substantially the same . 
percentage(s) as a product already 
registered. (2) is intended for the same 
use pattern aa the already·regiatered 
product, and (3) containa no greater 
percentage of any U.t 1 or List 2 inert 
ingredient than the already-registered 
product. 

IL Bac:kpJuad aad IApl Authority 

A. Th11 FsdiiiTII lnMJCticide. Funsicide. 
and Rodenticid. Act. . 

The Federal Inaec:ticide, Funaic:ide, 
and Rodenticide Act (FIFRA), requires 
that aU pesticide product. sold or 
distributed ill commerce be registered , 
by the Environmental Protection Agency·· 
(EPA or Apncy). Prior to the 
estabUahment of EPA. the Department of 
Agriculture (USDA) registered 
petticidu under FIFRA. Moat of the 
data requirement. and regulatory 
activities under FIPRA have focused on 
the active ingredient There are two 1~ 
exceptions to this general policy: (1) A ·· 
battery of acute toxicity teat. on the ·,:.Ali' __ ;' .. 
pesticide formulation, which generally ~:r 
includes both active and inert ~'t. 
Ingredient-. Ia routinely required for J'f! 
registration of an end-use product; (2) i 
The Agency baa imposed certain ~~ 
labelinJ requirement• for hazardous 
inert ingredient• (49 FR 31980. ;~ 
September 28. 1984). i;; 

'N 
B. Federal Food, Drug, and Cosmetic Act? 

In addition to ib mandate under . ·*~ 
FIFRA. EPA has authority to regulate ,~, 
pesticide products under the Federal . f:F 
Food, Drug. and Cosmetic Act (FFDCA). ~~ 
Section 408 of fl'DCA authorizes EPA tc-. ·.i\. 
establish tolerances or safe levels of t'j; 
pesticide residues in raw agricultural .~ 
commodities: section 409 similarly · ·•; 
authorizes EPA to issue food additive 4~ 
regula tiona for pesticide residues in ').~ 
processed foods. Prior to the ><1

· 

establishment of the EPA. the Food and fJ. 
Drug Administration (FDA) had the -,ir 
responsibility for establishing tolerance& 
and food additive regulations for 
pesticide residues. 

The FDA has issued several notices {:~ 
explaining its policy with regard to ,, 
regulation of inert ingredients in · 
pesticides under the FFOCA. In 1961, :,~~·. 
FDA published a notice in the Federal .!i; 
Register stating that USDA had r~· 
detennined that each component of ,:·~~ 
registered pesticide products. includ1ng lJ 

.::~~ 

_;,,~ 

' 
. .... _. 

''i. '~ 
;.;i;·'·:.·' .• 



, I 

t:Ja Federal Regbter I Vol. 5Z. No. 71 I Wednesday, April 22. 1987 I Notices 

the inert iDIJ'Idienll. were pesticide 
chemicala and thus subject to the 
requirement of tolerance~ or exemption 
under FFDCA (28 FR 10110. November 
14. 1961). In 1968. the FDA etaablithed a 
policy regardins data requii'Qiaataand 
review procedures for clearance of inert 
ingredients (34 FR eon. April3. 1988). 
This notice set forth seneral toxicity 
data requirements and stated that 
residue data requirements would 
depend on the toxicity of the chemical. 
However, the poUcy allowed a leaa 
formal review proc:eaa if FDA could 
conclude that the iilert fnsrtdjent wu 
generally recognized as safe for the 
stated pwpoH. Exemptiona from the 
requirement of a tolerance for inert 
inpedfents have pneraUy occurred 
tbrouP the informal requnt procedun. 
rather thaD the formal petition proceu 
required for active inpedfenta. Inert 
iftll'edlentl exempt from the requirement 
of a tolerance are codified in oiO CPR 
180.1001. 

1'1lere are CUI'I'e(ldJ approximateiJ 
1.200 Inert lqredientl iD pesticide . 
formulatiOill. About half of thne have 
been cleared for food uae under aecUon 
401 or a of FFDCA. Many of theM 
chemfcala had been approved by tha 
FDA for non-pesticidal use as food 
additivn. for example. as flavoriDp or 
in pac:bain& before they besan beiDa 
used in pesticide formulationa. 11lese 
chemfcala were seneraUr exempted 
from the requirement of a tolerance with 
little systematic review or screenin8 bJ 
the EPA. Inert fnsrtdientl in products 
rqiater8d only for non-food uaes aiiO • 
have received litde adentiftc review.· 

m. Development of ReplalaiJ Pollq 
for lMit lnptdieatl 

Because of concem that IOIDe inert 
inp'edients in pesticide productl might 
cause adverse effects to humans or the 
environment. the Agency developed a 
draft strategy for the resuJation of inert 
in&redientl. which was reviewed by the 
FIFRA Scientific Advtsory·Paneland 
was made available to tha public in 
Spring 1981. 1'1lis Federal a....- notice 
announces the policy of the Aaency 
regarding Inert inpedfenta in pesticide 
products and Ia baaed on tha strategy. 

EPA baa divided the approximately 
1.200 intentionally-added inert 
ingredients currently contained In 
pesticide productl into four toxicity 
categories: 

1. Inerta of toxicological concem (Ust 

t).z. Pot~ntially toxic inerta/hish priority . 
for testing (List 2). 

3. Inerts of unknown toxicity (Uat 3). 
4. fnerta of minimal concern (Uat 4). 
EPA has identified about 50 inert 

ingredients as being of significant 

toxicological concern. Thi1 lilt was 
assembled on the baais of known 
toxicity of the chemical: no 
conaideration was pven to the potential 
for exposure. The criteria used to place 
chemicals on Lilt 1 were 
carcinogenicity, adveru reproductive 
effects, neurotoxicity or other chronic 
effects. or developmental toxicity (birth 
defects). These effecta must have been 
demonatrated in laboratory or human 
studies and the data subject to peer 
review. The criteria &Uta included 
documented ecological effects and the 
potential for bioaccumulation. Theaa 
criteria and the list ttaelf were reYiewed 
by the FIFRA Scientific AdvitorJ PaneL 
List 1. inerta of toldcological concern. i1 
as followa: 

liST 1-IHERTS c. TOlCICOl OQICN. CONCIM 

CASNII. a....-

12-u-3 Mill!& 
1332-11~ A-... ... 
71~ .._ 

1332-11.. t,....,.wwdlll 

~ ...... -7440-4H Cedrllilll ......... 
~·s-o Clltlall ....... 
...,_. Clltlaii...WIIUII& ,..._7 at~u:•w= 
17441 a... 
12-73-7 ll(WP, 
,.....,7~--
117 .. 7·7 111411'1f1._,. ..,..._ IDIM't. 
51-14-7 '·'~..,..... !WO-n.. I.IGIIIIII!f ..,._ 

534-61-1 Dli·-·--!11 ..... Dli ....... 
ID-11•1 ac..w. , ......... ~-. 
".,.... £ ... 2 ..... ~ 
III•IW Etlwlat .... ...... 
......_, ftlwlllle ...... 

107....,£ .............. ,....,.. ftlwlllle..,... __ ,....,. ..-. ...... -..... 
1...._. E._._,... 
77..-.. £1111....._...,.._ ...... ,. ........... 
70-30-1 lle::a4*iGi;lftll .. 

llo-664 ~ 
302-41-1 ~ 

71-S..I ~ 7....,_, ""Conlpaunda. 
~ ........ a.-. 

lilt .... M..:uy ....... 
!111·1M ....... ,.....,. ..... 

74-17-3 ....... ~ 
7f.41.1 .....,.... ci*IUid&. 
11-*e 2-fAapeooe:a 

25154-52-3 ......... ... 
~ ...... " ......... 

17 ...... ,.~ ........ ... 
117·1~ ............ (PEAQ. 
101-85-1 ,.,.... 

90-4-7 ~ ..... -
~7-S ~~C1,a.do:li1Uapeooe:• 
1~ ~ ... 

1003-34-5 ...,....... ... _,....... 
.,....... AllodllnN .. 

10511-41-11 Sodlunt ~ 
. llt-52-2 Sodluiii!*UtidiiU .......... 

12-56-4 ThialnL 
21471~-!1 T~ diiloe'I•-

79-Q)-5 1,1.2·Tticl .. oeeaa 
~ Trillul'jl11naaiL 
11-01 .. T•iCNotoeeu,-a 

1330-78-5 Tti-ot~~ 
71-30-4 T~~· 

EPA has further identified about eo 
Inert ingredients which the Asency 
believes are potentially toxic and should 

be assessed for effectl of concem (Uat 
Z). Many of these inert iniJ'Idienta are 
structurally similar to chemicals known 
to be toxic: some have data suggesting a 
basis for concem about the toxicity of 
the chemicaL Most of the chemicals on 
List z have been designated for testing 
through the National Toxicology 
Program (NTP). the EPA Office of Toxic 
Substances (OTS) or other regulatory or 
government bodies. The FIFRA 
Scientific Advisory Panel baa also 
~viewed thia list. Because tflsting Is 
ongoing for moat of chemicals on List Z. 
It ia expected to change periodically. It 
Ia the Agency' a policy to have aU 
additions. deletiona or changes to List 1 
or 2 reviewed by the FIFRA Scientific 
Advisory Panel. List Z. potentially toxic , 
inerta/ hip priority for teating. ia 11 
followa: 

LIST 2-PoTPTw.LY TOXIC INPTSIHIGH 
PAIONTY FOR TUTINCl 

....., 

....7 ... ........ 
131-11-1 
117 ...... ...... 

131 ... 774 ..... , ,......,.. , ......... 
I~ I 
.... I 

112-36-6 

,. .... 
ltl-78oa 

5131 ..... 

124-IW 
107--..a 

21317 .... 
25411-41-1 

577·11-7 
141-71-7 
101-1~1 
75-52-1 

101-63 
21:1115-0-1 

9$-14-7 
120-31·1 

7S-OI).3 

~ 
17-23-4 
111-12·2 

1QO..II-4 
1~ 
74-a-e 
75-4-4 
75-43-4 
7~W 
75-37 .. 
75-a-3 

25111-0&4 

1330-.7 
IOO.OZ•7 
106-41-7 
r.-24-3 
7~ 
~ 
71-!SW 

102-71 .. 
111-'2·2 
, ... 1 
110-42 .. 

OJ--=· ..clef ....... 
~glfoai-llwl\ti_CIIUI\II_ ..... 
~glfoal--..---
~glfoal--.-~ ...... 
~glfoal--... -· 2...,., ...... c..,.......,__llwl\tl ...... 
t.....,.a....,.... (t~ glfoal-1· _.._....., 
,.._. ..... ,P:G$1Ucul. 
1~1IIG$1UIIIf. Plaprllne..,.........,.. ... . 
T~ glfoal- iNII¥ ... . 
Oooc:tyl ...... ... I -

~-..... ...-.ewt ...... ---· TOiull& 
To¥....._ 
1.2.3-8ei--'1· 
2.......,.6-4 ........ ... 
CHot ..... ... 
~..,.... 

OlcNotopla ... 
~ ........... e-....,.,c•lil' -'JZllle 
..... brcll'*a 
~ 
Oic:NOrOIIDOI ...... WI ..... 
O*»uodAIOOi;.._.., 
t,t.O.a-
t-OIIafo.l.l44111ollu..:eonwr.,...,. .. 
llap;apjl .... ...._h,._IIIOt& 
XyleM. ........... -lu!WIIN---~ _....~ ... 
1,1,I•Ttid .. _,.,a 
T ............ 
OieNt ........ 
llulyl .. -,... 
~.....,._.,... 
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c.-a• a....-
X,........_ ..... ....... Clei*X=·· 

lt-71-1 '*' ....... 
121-4-7 

Did*" ___ 

SSol-00-7 Dd*»CS& ... 
~7-6 OICI*'=•• 
101-31-1 cu ...... 
101.-. 

Oipllenojl -· 711-13-1 T~ 
~ Tttcl .. alua ......... 
75-71-6 Old'Joa ... = Ot ....... 
71-14-2 ~ 

Inert ingredient. were put ~ I.Jat 4 
(minimal hazard or risk) if they wen 
pneralJy resarded 81 innocuous. TheM 
included inert ingredient. 1uc:h as cookie 
crumb-. com cob1. and subatancn 
"generally recognized as 1af• (GRAS)" 
by the FDA (21 CFR Part 182). There are 
approximately 300 inert ingredient& in 
thil category. 

An inert ingredient was placed on Uat 
3 if there waa.,·.baaia for liatina it on 
any of the _otheUhree liatt. There are 
approximately 800 inert ingredlentl in 
this catqory. · 

Uata 3 and 4 are not addreued further 
in thia notice aince the Agency will be 
lakin& no particular regulatory actions 
with re1pect to the11 inert insredienu at 
thia time. Applicationa for exemptiona 
from the requirement of tolerances for 
Uau 3 and 4 inert ingredients are 
diseu~aed in unit VL 

Theae Uata were developed to 
eatabliah J)doritiea for regulatory 
activities related to existing inert 
ingredient.. The Agency lntenda to focus 
it. initial regulatory efforts on the inerta 
of toxicological concem. For this reason. 
tile current policy notice ia moat specific 
with regard to inert ingredient• on I.Jat 1. 
A• resources permit. EP~ will extend ita 
activities to the other inert ingredients. 
IV. IDarta of Toxicological CoaC:em (Uat 
1) 

In order to reduce the potential for 
adverse effect• to humans or the 
environment. it i1 the. policy of the 
Agency to encouraae the use in pesticide 
products of the le .. t toxic inert 
ingredients available and to require 
development of the information 
necessary to determine the conditions 
under which various chemicals may be 
used safely as inert ingredients in 
pesticide products. In line with this 
policy. EPA has developed procedures 
for dealing with new and existing 
pesticide registrations containing inerts 
of toxicological concern. It should be 
noted that the Agency is currently 
engaged in a comprehensive review of 
various chlorinated solventa. aeveral of 
which are on List 1 or List 2. The data 

ptherint deacribed in Section A.3. 
below wiU tupport that effort. At 
c:onc.luaioDa are made in the Solventa 
Project. the iDertl policy with reapect to 
thoae IUbltanc:ea wiU be reviewed to '" 
whether adjuatmenta in atatu1 would be 
appropriate. In the meantime. chemicala 
under review In the Solvents Project are 
aubject to the requirements deacribed 
below. 

A. Exi•tilll R.si•trrJtiorw 
·1. Sub•titution. Registrant. ate 

encourapd to aubatitute Inert · · 
lnqredienta not Included ill Ulf 1 or IJat 
Z for Inert. of toxicologic concern (U.t 

required by 40 CFR Part 158 for an 
active ingredient For many of thete 
Inert lnsredienll. adequate toxicity data 
exist. but additionaJ exposure data 
would be required. ID addition. data on 
environmental fate, ecological effects 
and residue chemi1try may be required. 
The Agency intenda to iuue data call-in 
letten for this data beginnina In April 
1981. 

4. Hearing•. For certain inert 
Ingredient• on Uat 1, EPA lnten«U to 
isaue Nottcea of Intent to Hold a. 
Hearing under FIFRA section 8(b){2). 
The purpo11 of the11 hearinp will be to 
sather and preeent information on the 
risb and benefits of these Inert 
Ingredients. Baaed on the information 
preaented durtns that hearfn& EPA will 
determine whether pesticide products 
containing a particular Inert lnaredlent 
on Ust 1 should be cancelled. be 1ubject 
to additional restriction-. or be allowed 

1) now contained in their producta. 
Reqlstranu electins to IUbatitute ahould 
submit~ JliW Confidential Statement of 
Formula u a propoted amendment to 
the regiatration. The reviHd 
Confidential Statement of Formula 
should be aent to: Product Manager, 
ResiatrdJ)n Division (TS-787C). Office 
of Peadiia.Prosram~. Euvironment&l 
Prol~fllency, 401 M SL SW .. 
Wa1 . on, DC 204eo. . 

Z. LDiiillna. At an immediate atep to 
Inform usera and the aeneral public of 
the presence of an inert of toxicological 
concern. EPA Ia dlrectina resfatrants of 
each product contalnlna an inert 
ingredient on U.t 1 to 1ubmit 
applications (to the product manqer at 
the above address) to amend their 
registrationa to add the foUowina 
statement to the label: 

Thia product contains the toxic inert 
Ingredient (name of inert). 

The wording ahould be placed in close 
proximity to the inaredienu atatement in 
a type 1ize comparable to other front 
panel text . 

~· . to continue their current registrations 
without change. Hearinp conducted 
wider FIFRA Hction 8(b){2) are formal 
adjudicatory proc:eed.inga conducted 
accordina to the procedures In 40 CFR 
Part 161. Evidence Ia presented under 
oath by witneue1. who are IUbfect to 
cro ... xamination. EPA bat the burden 
of proc:eecllng. but the ultimate burden of 
proof rests on resfstranta. Deciaiona are 
baaed only on evidence In the hearins 
record. The presiding Adminl1trative 
Law Jucfse makes an Initial Deci1ion 
which may be appealed to the 
Administrator who makea the Final 
Decision. 

Registrants are required to submit the 
application not later than October 20. 
1981. (At the top of each application. 
please write In bold lettera "INERTS" .)
No pesticide product containina a Uat 1 
Inert Ingredient may be released for 
1hipment after October 20. 1988 unless 
the product bean an amanded label 
which complies with the provision• 
listed above. EPA may initiate 
cancellationJiroceedinga under section 

. 6(b)(t) of F1FRA for eny product 
registrations containing aiJat l inert 
ingredient for which an amended label 
is not submitted in a timely fashion. 

3. Da:a Requiremenu. In addition. any 
registrant who retains an inert of 
toxicologic concern in his or her 
product(s) will be subject to data call-in 
under section J(c)(Z)(B) of FIFRA. The 
data requirements will take into 
consideration the chemical's existing 
data base and the product's use pattern. 
Because of the demonstrated biological 
activity of chemicals on List 1, EPA may 
require as mu~h data as would be 

EPA expects to iuue the ffrat Notice 
of Intent to Hold a Heartna concamins 
an inert Ingredient on U1t tin 1981. 
Subsequent notices may cover several 
Uat 1 Inert ingredients with similar 
functions In pesticide fonnulationa. e.g. 
solvent.. · 

5. Recla•sifying Inert Ingredients As 
Activelngredienu. The Agency has also 
identified several inerta of toxicological 
concern which are present in pesticide 
formulationa to act against some pest. 
although not necesaarily the pest 
targeted by the formulation. For 
example, an Ingredient may be added to 
a rodent bait to repel flies. Although 
these ingredients have traditionally 
been desisnat..,aa inert ingredients. 
EPA believes"tfffit they are actually 
active ingredients. These inert 
ingredients are formaldehyde, 
paraformaldehyde, hexachlorophene, 
2.2·dichloro vinyl dimethyl phosphate. 
and the pyrethina/pyrethoids. EPA 
recently indicated ita intent to reclassify 
formaldehfde and paraformaldehyde as 
active ingredients when used in 
pesticide products to prevent microbial 
damage to such products (52 FR 321. 
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)anue~ry 5. 1987). EPA mtends to 
similarly reclauify the other inert 
ingrl!dienta that prevent dam11ge Ill 
pesticide formulations by pests as ut;tive 
in~redients in those formulv.tions. This 
will !!implify the process of oL:aining 
data under fo1FRA sectic,n J(ci(<:)(BJ. 

6. Revocation of E:.:"<emptiuns frum 
Tolerance. Any pesticide chemical ulied 
on food must have a tolcran~..e or an 
exemption from the need for a tulcrancc. 
If the Agency determines that an inerl of 
toxicological concern is no longer use:i 
in any food-use pesticide product. the 
exemption(•) from the need for a 
toler~:tnce wiU be revoked for that inert 
ingredient. In addition. there may be 
circumstances in which EPA will replace 
existing exemptions with finite 
tolerances. Such action will be taken 
when the data gathered through the data 
call-in activities on inerts of 
toxkological concern enable the AgP.ncy 
:.J establish a fmite tolerance. 

8. New Registrations 

In generaL no new product that 
wntains an inert of toxicological 
conr.em will be registered unless the 
product is closely similar to an existing 
product. aa defmed above. In limited 
circ•Jmatancea. other products may be 
registered if review indicates that the 
ri11k of unreasonable adverse effects to 
humans or on the environment will be 
decreased by such a registration. As 
specifi~d above, the label of any product 
containing such an inert ingredient will 
be required to indicate the presence of 
the inert ingredient In addition. the 
product will be registered conditionally. 
subject to any data requirements that 
the Agency imposes on registrants of 
similar products. 

V. Potentially Toxic lnerts/High Priority 
for Testing 

The AgP.ncy's goal is to collect enough 
information on each inert ingredient on 
List 2 to determine whether further 
re~•llatory actions such as tho11e for 
inert; o:1 List 1 are necessl'lry. In order to 
mak() this determination. the Agency is 
moroitoring onguing teslinlJ and gathermg 
~~'(:stir1g information on the potential 
o.~d>·erse effects of these substances.and 
\\·ill require adailion.ol lP.'Iting from 
~~d•Jstry if it is neetl~li. 

A. E.•.istins llc:g'.>tratiom; . 

· FPA does not plan to issue any 
S!JI!Cific requirements in the r.ear future 
for inert ingredient'J on L.,t 2. li' an inert 
ing~edient is movaci from List 2 to List 1. 
uS h·~w G<lld or information becomes 
;. ·. '- .::.t:le. lt will become subject to the 
rt.:quirements outlined in S~clion IV or 
this notice. 

8. ;\'ew Registrations 

Closely similar producta containins 
List 2 inert ingl'1!dients will continue to 
be registered. 

Applications for registration of other 
products (e.g .. new uses) containing 
inert ingredients that are on List 2 will 
be reviewed on a case-by-case basis. 
The Agency will.consider the current 
wcight·of-cvidence with respect to the 
hazards posed as well as the pot.::r.tial 
for increased exposure when deciding 
whether the product meets the standard 
for registration. 

VI. New Inert lnpedieat• and New 
Food-Uaea of ExiltiDs 1nerta 

Any inert ingredient propoaed for use 
in a pesticide product is considered to 
be a "new" inert ingredient if it is not 
currently identified aa present in some 
approved pesticide formulation or baa 
never been in a previously registered 
product. The minimal data generally 
required to evaluate the Iiska posed by 
the presence of a new inert ingredient in 
a pesticide product is a subset of the 
kinds of data typically required for 
active ingredienta under 40 CFR Part 
158. -A description of the data required 
and guideline number as listed in 40 
CFR Part 158 follows: 

DATA REQUIRED TO EVALUATE RISKS 

POSED BY INERT INGREDIENTS IN PESTI· 

CtOE PRODUCTS 

1. KINO OF DATA REQUIRED: 

RtiSidUtl Chtlmi$try: 

Description of the pesticide Of 

type of pesticide 
fonnulatiOn(s) in which tn. 
inert will be used and the 
maximum percent by weignt 
it can occupy in any formula· 

Guideline 
ret. number 
40CFR Pan 

158 

t•on .................................................................... . 
Description r811a•ding tile range I 

of use panerns and range of 
concl!ntratiOns of the 1nert . 
rna:eri.al 1 ................................... ; 171-3 

2. !l"iNO CF DATA REOUilU:o: ! 
Prod;;ct Cttemi:>try: 
Descr·~tion of tne ch-emical at ! 

chem•cal m1xt·~re in~.;lu•.i•ng j 
structural lormula(e) .................. , 61-1 

Chemical Abst•acts Serv1ce I 
(CAS) Reg:stry Number and 
f:!e. ..................... ................ .... . 61-1 

Any tecMicll b~!•et:ns ava1l· ! 
able on the 1nert: i 

P;.:rpose o! inert in pest•<:ide i 
formulat•on {i e.. solvent. ! 

.. ' 61-1 

DATA AEOOIAEO To EVALUATE RISKS 

POSED SY INERT INGREDIENTS 1!11 PESTI

CIDE PRODUCTS-Continued 

! GUideline 
! ref. number 
! 40 CFR Part 
: 158 

DiSC\JsSIOn of poss1ble toxiC T . 
contaminants such as nitros· I 
=i~~·iO:~~~~~ ... ~~~~~ .. . 

Batch analyses • ................ , .......... ! 
OGnsity/specific gravity ............... . 
Solubility ........................................ . 
VliJ)Ot' Pressure ............................ .. 
OiiiiQCia1iorl Constant .................. . 
Oc:tanoi/Water · Partition Coeffi. 

c:ient ............................................ . 
pH ................................................. .. 

roxicology. 
90-day feeding study. rodent 

and dog 1 .................................... 
1 

Subchronic dermal toxicity ......... 1. 
Teratology study. rodent ............. . 

~~~ .. ~-· 
lion test ..................................... .. 

Other genotoxic effects ............... . 
3. KINO Ofr 0ATA REQUIRED: 

Ecotoxit:ology: • 
Acute 96.fW fish LCSO (prefer• 

ble in rainbow trout 01 blue-
giN) .............................................. . 

48-hr LCSO 01 ECSO in daphnia .. 
Avian oral LD50 (preferably in 

mallard 01 bobwhite) ................ . 
8-clay avian dietary LCSO (praf· 

arable in mallard 01 bob-
white) .......................................... . 

EnvirontrltlntSI Fst11: • 
Hydrolysis ....................................... . 
Aerobic 1011 metabolism ............. .. 
Ptlotodegradation in water ......... .. 
Photodegradation on SOil ........... .. 
Koc or Kd ....................................... j 

61-3 
62-1 
Ei3-7 
63-8 
63-9 

63-10 

. 63-11 
63-12 

82-1 
82-2;8~-3 

83-3 
84-2 

8-4-2 
84~ 

72-1 
72-2 

71-1 

71-2 

161-1 
162-1 
161-2 
161-3. 
163-1 

' For usa on food crops, include whether 
pret.arvest and/or postharVest application. or 
use on livestock, and any use restnctions. 

• Batch analyses would be reqwed only 1f 
there are posSible contaminants of concern or 
if a miXlure of variable composition is 1n· 
volved. 

3 If the inert is used in a food-use product. 
two s•Jbchronic feeding stud1&S w111 be re· 
QUifed. 

• Th1s study may be substituted lor the 90· 
day feedif'g studuas 11 only non-food use 1S 
proposad. The duration of a subchronoc 
dermal study will depend on the potentoal du· 
ration and frequer.cy of human exposure. 

• Ecotoxicology and enV!fonmental fate :est· 
ong are requ~red oniy for tormulat•ons used 
outucors. 

In certain circumstances. 'EPA may 
\\'dive some or all of these data 
requtrcmcnts. for example. if the 
applicant can show that the pruposeJ 
r.!!W use pattern of the inert ingrr.d;ent 
will r()suit in little or virtuaiiy no 
exposurf!. D;;ta o~ use informati0n 

.. 
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ahould addresa dittary. groundwater or 
applicator exposure. as appropriate. In 
gathering the data to be submitted to the 
Agency. the applicant thould contact 
UJanufacturers. trade a11ociations. etc.. 
•ho may be able to assist in identifying 
appropriate data. As a minimum. 
applicants whose formulations contain 
new food-use inert ingredients should 
contact the FDA to obtain data and 
information on inert ingredients that 
lJlay have approved food additive uses. 

In addition to new inert inaredients. 
the data requirements and review 
process described above wW be used to 
evaluate requests for additional 
exemptions from tolerances and 
changes in exemptions from tolerances 
of inerts already cleared for food-use 
and for exemptions froin tolerances for 
existing inert ingredients not presently 
used on foods. The requirement• 
outlined constitute our "base set" of 
data needs. If these studies indicate 
potentia• human health concerns or 
ecotoxicity, or potential groundwater 
contamination. further testins may be 
required to fully assess the risks and 
define acceptable uses. 

VU. Proprielary Inert lnpedieats or 
MixturH 

In the case of some products. the 
registrant is not aware of the identity of 
all of the inert ingredients. These 
products contain a substance (usually a 
combination of several inert ingredients) 
which is designed to perfonn a 

. particular function in pesticide products 
(e.g., to act as a solvent or emulsifier) 
but which is sold to pesticide registrants 
under a trade name without disclosure 
of the substance'• collstituents. The 
aeller of such a swbstaMe typical))< wfll 
claim that the idtnlily of tbt 
eonstituents is a trade secret. Melly of 
these "proprietary inerta" are !Rllrbted 
In th-is manner today. EPA baa aHowed 
pesticide products containing ~ 
•ubstances to be registered if th. 
epplicant [or registration fi~ arnnpd 
to !\ave the supplier of the proprieta, 
Inert subsr.a-.. diKioae ._s ro ... ta ... 
f.P:\. 

This pracnce potMa probleJM in 
admini:ileriRg tiM llhtta c~tll-ta and 
l'ubclinR r~uire~~~ents ~ontemplalad by 
tnis Notir.P.. for Nl~t;uw:e. EPA lllitY 

t.now that a prllpriP.hlry inert swhst.rm:e 
t:illltain5 a l.i&t 1 inert ~ngred:o:nt. ~l\tl. 
mav be "";.;!)}• w Ji~dullc thilt ~a::l to 
t!'la· re~istri.!nts o{ thtl Jot<xlucts •""'' 

· r.antain :h~ pr~tf-t~try 1\lbstalk:tt. J.P.I\ 
ubviuu~ly o:anr~ol-l r!•tt~ttre thes• 
rc~istrllnlll k» l.ist llw. irMtrt ingrr.J~ftllllt· 
their lab~l!<. or M~h!fld N!em to a data 
·r~q·JiFI!mt~l. ~tnt.! ~ confidentiaJ1ry, 
problt•tR ~!I ~}'t"CIC.-e. The appre..clwle 
.,, fm!k ~-.,. lillllir_." ._ grot~._ 

A. ExistinR Registrations 

If a product with an existing 
registration contains an ine'! ~f 
to:ticological concern compnstng part of 
a proprietary inert ingredient or mixture. 
the Agency will request the formulator 
of the ingredient or mixture to divulge 
the presence and identity of the inert o( 

toxicological concern to the registrant so 
that the registrant can label the product 
properly. If the producer of the 
proprietary ingredient or mixture refuses 
to divulge this lniormation. the Agency 
will require the formulator to justify the 
claim of confidential business 
information under 40 CFR Part 2- If EPA 
reviews the claim and determines that it 
is without merit. EPA will 10 infonn the 
formulator of the ingredient or mixture. 
Thereafter, followins the appropriate 
procedures in EPA regulationa. EPA may 
infonn regiatranta that the proprietary 
Inert ingredient or mixture containa a 
specific ingredient. If EPA doet not 
decide to disallow a CBI claim. EPA 
may none-the-lesa require, under FIFRA 
section 3(c)(2)(B), that the registrant 
provide EPA with information showinl 
that the registrant knows the 
composition of the proprietary inert 
ingredient or mixture. In either case, 
once EPA has determined that a 
registrant is aware that his product 
contains an inert of toxicological 
concern which ia present in a 
proprietary inert ingredient or mixture 
used to formulate the product. EPA will 
infonn the registrant of the rqulatory 
actions being initiated because of the 
presence of that inert ingredienL 

B. Application8 for New Regi8tration• 

If a registrant submits an application 
for a new use or identical or e 
substantially similar us~ containing an 
inert of toxicological concern as part of 
a proprietary inert ingredient or mixture, 
the Agency will notify the registrant that 
the product cannot be registered based 
on the inert ingredients which are 
contained in the formulation. It wilt be 

. the responsibility of the regi11lrant to 
1:ontact the formulatcr/supplier of any 
proprio?.tllry ingredient or mix!ures Ulil!d 
in. the pesticide fonnulation. and 
d•Jterminc tht! identity ~>f the inert{s) of 
loxif.olo~ical concern present in the 
p1•slidl!~ formulation. 

c. rr~·.I(Stnmt"s Otwoing Rt·.~pcmsibiif(L' 
for tf:t• Comp.,siti()n of re.o;!ic:ide 
f>r,Jti:.< t;; 

Units VII.:\. and VII.B. discur.s the 
l•rnt;t!dures the t\gency will employ tcJ 
c~n5ttl'l! that a rc11istrant is aware thut his 
product contains an inert of 
tu,ir.uiogical concern as part uf a 
rn•pril'lary i1:erl mgr~dit!nl or mix:u:-1!. 

With the exception ofknowing about 
the presence of inerts of toxicological 
concern. the Agency does not at this 
time plan to require that an applicant 
know or find out the composition of a 
proprietary inert ingredient or mixture in 
order to obtain registration. An 
applicant is. however, required to ensure 
that the Agency is lnfonned of its 
composition by its producer. 

In addition. the Agency does hold a 
registrant responsible for the certified 
limits of each inert ingredient in his 
product. inclucfins those that are present 
aa part of a proprietary inert Ingredient 
or mixture. An applicant who doea not 
know the compoaition of an inert 
ingredient or mixture, and cannot 
persuade hla aupplier or producer to 
disclose it. may certify to an upper and 
lower limit of the lnsredient or mixture 
aa introduced Into hia product. In thit 
case, the fact that the applicant uses a 
proprietary inert in&redient or mixture 
whote compotition It not known to him 
doet not remove hia responsibility for 
maintainlnt the composition of each of 
those inert lnp'edienta within its 
certified limita and assuring that the 
composition of the proprietary inert 
lngredient(a) or mixture(s) he uses will 
not chanp over time. EPA believes that 
a contractual arrangement between 
formulator and supplier it the best way 
to ensure that the formulator can rely on 
the composition of the material received. 
short of bavins direct knowledge or its 
compoaition. 

Dated~ April13, 1987. 
J.A.M-. 
Auislllnt Adminutrator for Pesticides ond 
To11.ic Sub•tonc:a. 
(FR Doc. r14flr1 Filed 4-114fl: 8:45am) 
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